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or manufacturers’ names, which may appear in this report, are cited only because they are
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CHAPTER 1

INTRODUCTION

1.1 Background

Electrically conductive concrete is an emerging concrete technology that has many
practical applications, including bridge deck deicing, radiant heating, roadway health monitoring,
electromagnetic wave shielding, cathodic rebar protection, just to name a few. Electrically
conductive concrete is produced by adding electrically conductive components to a regular
concrete mix to attain stable electrical conductivity to enable conduction of electricity through the
concrete. In the application for bridge deck deicing, a thin layer of conductive concrete can
generate enough heat due to its electrical resistance to prevent ice formation on the pavement

surface when connected to a power source.

Under a previous research sponsored by Nebraska Department of Roads, a concrete mix
containing steel fibers and steel shavingst™ was developed specifically for concrete bridge deck
deicing. Steel shavings are industrial waste from metal fabrications. Several drawbacks were
noted about using steel shavings during development of the conductive concrete: (1) there was a
lack of consistency of sizes and compositions from various sources of steel shavings; (2) steel
shavings acquired were usually contaminated with oil, which required cleaning; and (3) steel
shavings required a specialized mixing procedure to ensure uniform dispersal in the concrete.

As a follow-up effort, carbon and graphite products were used to replace steel shavings in
the conductive concrete mix design. Seven carbon and graphite products were evaluated

experimentally!?.



The electrical conductivity and the associated heating rate were improved with the carbon
products. A concrete mix containing 1.5 percent of steel fibers and about 15 percent of carbon
powder by volume was developed specifically for concrete bridge deck deicing. Crushed
limestone of 0.5 in. maximum size and Nebraska 47B fine aggregate were also used in the mix.
The mix has adequate strength and is able to provide adequate thermal power density for deicing

under subfreezing temperature.

1.2 The Roca Spur Bridge

Based on promising laboratory testing results, the Nebraska Department of Roads
approved a demonstration project at Roca, located about 15 miles south of Lincoln, Nebraska. The
heated deck of Roca Spur Bridge is the first implementation in the world using conductive
concrete for deicing. The Roca Spur Bridge is a 150-ft long and 36-ft wide, three-span highway
bridge over the Salt Creek at Roca, Nebraska, located near U.S. Route 77 South. The Roca
Bridge project was let in December 2001 and construction was completed in November 2002.
The bridge deck consists of a 115-ft by 28-ft, 4-in thick conductive concrete inlay. The inlay has
been instrumented with temperature and current sensors to provide data for monitoring deicing
operations during winter storms. The deicing performance has been satisfactory and consistent
for the past five years. The average energy cost was about $250 per snow storm. Conductive
concrete has the potential to become a very cost-effective bridge deck deicing method when
compared with other deicing technologies.

The successful deicing demonstration at the Roca Spur Bridge has attracted much
attention from the transportation industry and researchers from all over the world. The project

has been featured in numerous national as well as international news media and publications.



For instance, the Discovery Channel aired a technology report featuring this innovative deicing

technology, which can be viewed at http://www.exn.ca/dailyplanet/view.asp?date=2/20/2004.

The Roca Bridge project won the 2003 Award of Excellence bestowed by the Nebraska Chapter

of the American Concrete Institute (ACI) for the innovative use of concrete.

This demonstration project has national and international implications. Statistics indicate
that 10 to 15 percent of all roadway accidents are directly related to weather conditions. This
percentage alone represents thousands of human injuries and deaths and millions of dollars in
property damage annually. Ice accumulation on paved surfaces is not merely a concern for
motorists; ice accumulation on pedestrian walkways accounts for numerous personal injuries, due
to slipping and falling. The conductive concrete deicing technology is readily available for
implementation at accident-prone areas such as bridge overpasses, exit ramps, airport runways,

street intersections, sidewalks, and driveways.

1.3 Organization of the Report

This report documents the details of a demonstration project at Roca, Nebraska, to
implement a 4 in. deck inlay using conductive concrete for deicing.

Chapter 2 provides a review of existing pavement surface deicing technologies. The
advantages and disadvantages of the various systems are presented. The construction and
operating costs are compared. Chapter 3 documents the development of a conductive concrete
mix at the University of Nebraska especially for bridge deck deicing and anti-icing. Chapter 4
discusses the construction sequence and the integration of an instrumented conductive concrete

inlay for bridge deck deicing. Chapter 5 presents the heating performance and operational costs


http://www.exn.ca/dailyplanet/view.asp?date=2/20/2004

during a five-year long evaluation. Chapter 6 summarizes the lessons learned during the
operations of the Roca Spur Bridge deicing system. Chapter 7 provides conclusions and

recommendations.



CHAPTER 2

REVIEW OF DEICING TECHNOLOGIES

2.1 Deicing Technologies

Most highway winter maintenance depends upon using chemicals and fine granular
particles as a primary means for deicing and anti-icing®. The use of road salts and chemicals for
deicing is an effective method for ice removal but causes damage to concrete and corrosion of
reinforcing steel in concrete bridge decks. This problem is a major concern to transportation and
public works officials due to rapid degradation of existing concrete pavements and bridge decks.
The search for improved deicing methods has been a research focus for quite some time.

Many deicing technologies exist and have been previously reviewed by Yehia and
Tuan™®. These technologies can be categorized as deicing by chemical, electrical or thermal
energy sources. The use of electric cables and heated fluid in pipes has been attempted. Deicing
technologies using microwave have also been under development by Long et al.”! and Hopstock

and Zanko™®. The various types of deicing systems are summarized as follows.

2.2 Fixed Automated Spray Systems

Since the use of road salt has contaminated ground water to a harmful level and caused
leaching of heavy metals from the soils, especially in the northeastern U.S. and Canada,
expensive but “green” deicing chemicals, such as potassium acetate, are used. Fixed automated
systems of spraying deicing chemicals have been used by many states, including Colorado,
Maryland, Minnesota, North Dakota, Oregon, and Wisconsin. Installation of spray systems is

site-specific and requires large storage tanks, large spaces and pumping hardware, resulting in an



initial cost of about $600,000t"). Pinet et al.”®! reported that annual chemical cost was about
$12,000 for a system installed for the Ontario Ministry of Transportation. Annual maintenance
for a spray system consists of draining and rinsing the system and storage tank at the end of the
winter season and preventive maintenance to the system pump, with an estimated cost of
$32,800!". In addition, the service life of a pump is about 5 years, and the cost for pump and
control software replacement is estimated at $3,500.

Based on a research conducted for the National Cooperative Highway Research Program
(NCHRP) Project 20-7/Task 200, Shi et al.l”! reported that the experience with these spray
systems in North America and Europe has revealed mixed findings. Several studies have
indicated significant reductions in accident frequency and in mobile operations costs, while
others reported many problems related to system activation, maintenance and training. For
instance, the Denver International Airport had one system installed in 1998 but it has not

functioned as anticipated.

2.3 Pavement Heating Systems
2.3.1 Electric Heating Cables

Heating systems for bridge decks and ramps have typically been embedded resistive
electrical cables or pipes containing heated fluid. Electric heating cables were installed on the
approach to a highway drawbridge in Newark, New Jersey, in 1961™%. The heat generated was
sufficient to melt 1 in. of snow per hour. However, this installation was later abandoned because
the electric cables were pulled out of the asphaltic concrete overlay due to traffic movement. A
similar system was installed in two ramps and a bridge deck in Teterboro, New Jersey, in

19644 This system was reported to have been deicing satisfactorily. The power consumption



was about 35 W/ft? and the annual operating cost was approximately $0.45/ft°>. Electric heating

cables were also embedded in a concrete bridge deck in Omaha, Nebraska, in 1970

. However,
the sensing elements activating the heating unit were unreliable and manual operation was

necessary.

2.3.2 Hydronic Systems

Gravity-operated heat pipes with a geothermal heat exchanger were implemented in a
bridge deck in Laramie, Wyoming, in 19812 This system utilized the latent heat of
vaporization released from condensation of an evaporated liquid (e.g., ammonia) to heat the
bridge deck. The heated surface was about 4°F to 25°F warmer than the unheated portion of the
bridge during operation. The heating was sufficient to prevent freezing of the deck surface and
to melt snow. The main disadvantages were the complication of the construction and the
assembly of the heat pipes. Approximately 40 percent of the total cost was related to drilling and
grouting the pipes. Copper pipes containing heated anti-freeze by a geothermal source were
installed in a canal bridge deck in Oregon in 1950, The system successfully kept the deck free
of ice. Rubber hoses containing heated anti-freeze by a gas boiler were embedded in a concrete
pedestrian overpass in Lincoln, Nebraska, in 19931**1. The fluid used was propylene glycol with
water at a flow rate of 454 L/min. to deliver 473 W/m? heat flux to the deck, sufficient to keep
the walkway ice free. However, the system has not been in service due to a leak in the polyvinyl
chloride (PVC) supply and return lines. The installation cost of the heating system was $15/ft?,
and the operating cost per storm was about $250 to melt 3 in. of snow. Steel pipes carrying Freon
heated up to 300°F by a propane boiler were installed in the deck of Buffalo River Bridge in

Ambherst, Virginia, in 1996, However, the freon cooled off and condensed before it could



reach the upper third of the bridge deck. Several different working fluids were being tested to
identify a replacement for Freon. The installation cost was about $181,000 and the estimated
operating cost was about $1000 annually. Similar hydronic systems have been installed in Ohio,
Oregon, Pennsylvania, South Dakota, Texas and West Virginia. High construction costs and

frequent maintenance were reported™*! about these systems.

2.4 Others
Other ice control schemes which were attempted but found to be ineffective included

using infrared heat lamps™! and insulating bridge deck with urethane foam!**!.



CHAPTER 3

ELECTRICALLY CONDUCTIVE CONCRETE

3.1 Electric Conduction Mechanism

Using electrically conductive concrete for deicing is an emerging material technology.
Conventional concrete is not electrically conductive. The electric resistivity of normal weight
concrete ranges between 6 — 11 kQem[™. Conduction of electricity through concrete may take
place in two ways: electronic and electrolytic. Electronic conduction occurs through the motion
of free electrons in the conductive media, while electrolytic conduction takes place by the motion
of ions in the pore solution. In fresh concrete and during hydration, conduction of electricity is
achieved by the motion of ions. However, in hardened concrete where little moisture is
available, conduction can only take place by free electrons. Therefore, metallic or other
conductive fibers and particles must be added to the concrete matrix to achieve stable and
relatively high electrical conductivity.

Whittington et al.['®! investigated conduction of electricity through conventional concrete
using cement paste and concrete specimens. The electric resistivity was found to increase with
time for both specimens because conduction in these specimens depended on the ions motion in
the pore solution. In addition, the electric resistivity of the concrete specimens was higher than
that of the cement paste specimens, due to the restricted ions movement from non-conductive
aggregates used in the concrete specimens. Farrar™ in 1978 used “Marconite,” a carbon by-
product from oil refining, to replace sand in a conductive concrete mix. The electric resistivity
of the conductive concrete using Marconite ranges between 0.5 to 15 Qecm. The use of

Marconite was limited to small-scale applications such as electromagnetic shielding and anti-
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static flooring because it was expensive. Conduction of electricity in this case was through the
movement of electrons, and the particles must be in continuous contact within the concrete. This

phenomenon is called “electrical percolation” in concrete*"*8],

Heating tests have been conducted using both AC and DC power to study the conduction
of electricity through the conductive concrete mix developed at the University of Nebraska. The
conductive concrete behaved like a semiconductor or a capacitor’’®. As electrical current flows
through the conductive concrete, its temperature rises and the heating rate increases. The
electrical conductivity of the conductive concrete will increase as its temperature rises. The
increase in electrical conductivity will cause more current to flow through under a constant
voltage. Hence, the applied voltage must be controlled to maintain a gradual heating rate to
avoid thermal shock to the conductive concrete.

Since the conductive components added only amounted to about 20 percent by volume of
the total materials, there are probably not enough conductive fibers and particles to form a fully
interconnected electronic circuit within the concrete. Instead, these dispersed conductive
materials would act as capacitors when a voltage is applied across the material. Electrical
current will flow through the material if the applied voltage is high enough to cause dielectric
breakdown of the material. There is a critical threshold of voltage, above which large current
will go through the material like a short circuit. If the applied voltage is kept below this “break
down” voltage, a “controllable” amount of current proportional to the voltage will go through the

material. This behavior is similar to that of a surge protector used in computers[t9,
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3.2 Concrete Mixes with Steel Fibers and Steel Shavings

Under a previous research sponsored by Nebraska Department of Roads, a conductive
concrete mix specifically for bridge deck deicing!t] was developed in 1998. In this mix, steel
fibers of variable lengths and steel shavings with different particle sizes were added to the
concrete mix to provide conductive materials. More than 150 trial mixes were tested[!®] to
quantify the volumetric ratios of the steel fibers and steel shavings for optimum performance.
The mechanical and physical properties of the optimized mix are given in Table 1. The
compressive strength, flexural strength, modulus of elasticity, and rapid freeze-thaw resistance of
the conductive concrete mixes tested have met or exceeded the American Association of State

Highway and Transportation Officials (AASHTO) requirements for bridge deck construction.

Table 1. Properties of Conductive Concrete with Steel Fibers and Shavings

Properties Test Result
Unit weight 150 pcf
Compressive strength 5000 psi
Flexural strength 670 psi
Modulus of Elasticity 527 ksi

Rapid Freeze-thaw Resistance

no failure during 312 cycles

Shrinkage

less than ACI-209 by 20~30%

Permeability

0.004~0.007 cm®/sec

Thermal Conductivity

7.8 W/m-°K

Electrical Resistivity

500~1000 Q-cm

A 4-in. thick conductive concrete layer was cast on the top of a 6-in. thick, 4 ft by 12 ft
conventional reinforced concrete slab for conducting deicing experiments during three winters

(1998-2000). As shown in Fig.1, the overlay was preheated before and heated during a storm,
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which is more energy efficient than heating the overlay after snow has accumulated. The applied

voltage and the associated current as well as the climatic data were recorded in each experiment.

Figure 1. Deicing Experiment

For a deicing chemical, there is an “effective temperature” below which the amount of chemical
required to melt the snow and ice will be unreasonably excessive. The effective temperatures of

common deicing chemicals[?% are given in Table 2.

Table 2. Eutectic and Effective Temperatures of various Deicing Chemicals

Deicing Chemical Eutectic Temp (°C) Effective Temp (°C)
Sodium chloride (NaCl) -6 +15
Calcium chloride (CaCl) -60 -20
Magnesium chloride (MgCl) -28 +5
Potassium acetate (KAC) -76 -15
Calcium magnesium acetate (CMA) -17 +21
Urea +10 +25
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In the winter of 2000, most of the experiments were conducted while the initial overlay

temperature was about 16°F.  Most deicing chemicals would become ineffective at this
temperature. The heating rate of the conductive concrete depends upon the amount of current
going through, which, in turn, depends upon the ambient temperature, humidity, wind speed and
time of day. The deicing performance of the conductive concrete was satisfactory, as

demonstrated by Fig. 1. Typical data from deicing experiments are summarized in Table 3.

Table 3. Deicing Data of Conductive Concrete with Steel Fibers and Shavings

Snow Air Power Unit
Date accumulation | Wind speed | temperature | consumption | Energy Cost

(in.) (mph) (°F) (KW-hr) ($/ft2)
Feb. 11, 1999 3 6 24 32.48 0.052
Feb. 17, 1999 8 4 34 42.64 0.068
Feb. 20, 1999 2 4 37 9.84 0.016
Feb. 22, 1999 11 19 26 33.76 0.054
Mar. 8, 1999 10 15 32 46.16 0.074

3.3 Concrete Mixes with Steel Fibers and Carbon Particles

Steel shavings are waste materials produced by steel fabricators in the form of small
particles of random shapes. Several drawbacks were noted about using steel shavings during
development of the conductive concrete: (1) there was a lack of consistency of sizes and
compositions from various sources of steel shavings; (2) steel shavings acquired were usually
contaminated with oil and required cleaning; and (3) steel shavings required a specialized mixing

procedure to ensure uniform dispersal in the concrete mix.
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In the spring of 2001, carbon products were used to replace the steel shavings in the
conductive concrete mixes. Seven commercial carbon and graphite products were tested?. Ten
trial mixes were prepared from the seven products as follows:

1. 20% Black Diamond

2. 25 % Earth Link

3. 41 % Earth Link - Replacing all cement content

4. 25% EC- 98C 10x0

5. 25% EC- 100 10x0

6. 25% EC-97 3/8x0

7. 25% EC-100 3/8x0

8. 25% FP-428 100x0

9. 25% ALL - All graphite products were used in this mix except Black Diamond

10. 25% Earth Link + Slag aggregate

Black Diamond (BD) is the trade name of a natural graphite crystalline in the form of pellets.
Earth Link (EL) is the trade name of graphite cement, which contains approximately 70 percent
of portland cement and 30 percent of graphite powder. The EC designations are used to
distinguish carbon products of different particle sizes. FP-428 is a product of small carbon
particles. Crushed limestone of 0.5 in. maximum size was used in the trial mixes. However, 0.5-
in. 25A-BF blast furnace slag was used in one trial mix to replace the limestone with an intent to
improve the electrical conductivity. Coarse blast furnace slag is the co-product of molten iron
production in a blast furnace. When molten, slags float on the metal. Separating the two is not
exact and there is some iron residue in the slags. All mixes contained 1.5 percent of steel fibers
per unit volume. The added carbon amounted to 20 percent per volume of the conductive
concrete. The criteria used for evaluating of one cubic feet of each trial batch were workability

and finishability, compressive strength, heating rate, and electric resistivity.
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3.3.1 Workability and Finishability
Workability and finishability were the two primary criteria used in the preliminary evaluation

of the trial mixes, and the observations are summarized in Table 4.

Table 4. Workability and finishability of the trial mixes

with carbon and graphite products

Product Workability | Finishability Comments

1.Black Diamond Good Good Gas release during hydration
causes increase in volume

2.Earth Link Good Good Mixes with 41% “EL” require
more Superplasticizer

3.EC-98C 10X0 Good Good

4.EC- 100 10X0 Good Good

5EC-97 3/8X0 Good Good

6.EC-100 3/8X0 Good Good

7.FP-428 100X0 Good Good Requires more Superplasticizer

3.3.2 Compressive Strength
Three cylinders from each trial mix were tested after 28 days. The average compressive strength
is summarized in Table 5.

Table 5. Average 28-day compressive strength

Trial Mix Average 28-day Compressive
Strength (psi)
1. 20% Black Diamond 3483
2. 25% Earth Link 5770
3. 41% Earth Link 4735
4. 25% EC- 98C 10X0 6811
5. 25% EC- 100 10X0 5870
6. 25% EC- 97 3/8X0 6061
7.25% EC-100 3/8X0 5416
8. 25% FP-428 100X0 3817
9. 25% All 4997
10. 25% Earth Link with Slag aggregate 6750
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3.3.3 Heating Rate

Small-scale heating tests using 18 in. x 13 in. x 2.5 in. slabs were conducted to measure
the electrical resistivity. Two steel plates were embedded in a slab as the electrodes. A
thermocouple was embedded in the middle of each test slab to monitor the temperature.
Alternate current was applied under constant voltage, and the resulting current and temperature
from each slab were recorded. The slabs were kept inside a freezer during the tests to maintain
constant ambient temperature. Fig. 2 shows a slab under heating test. Heating tests were
conducted with two initial temperatures, 25°F and 35°F. Alternate current (AC) power with a
constant voltage of 140 volts was applied while the current and slab temperature were recorded

for 30 minutes. The results are summarized in Table 6.

M

Figure 2. Heating tests conducted with slabs in the freezer



Table 6. Comparisons of heating rate, operating voltage, and average current for

conductive concrete mixes
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Specimen Condition Heating Breakdown Operating Average
Rate Voltage Voltage Current
EC-100(3/8x0) 25°F 0.45 N/A 140 0.93
EC-100(3/8x0) 35°%F 0.48 N/A 140 1.13
EC-100(10x0) 25°F 0.46 N/A 140 0.67
EC-100(10x0) 35°F 0.68 N/A 140 0.95
EC-98C(10x0) 25°F 0.16 N/A 140 0.48
EC-98C(10x0) 35°F 0.19 N/A 140 0.61
EC-97(3/8x0) 25°F 0.69 N/A 140 0.89
EC-97(3/8x0) 35°F 0.68 N/A 140 1.00
FP-428(100x0) 25°F 0.25 N/A 140 0.43
FP-428(100x0) 35°F 0.13 N/A 140 0.47
EC-all 25°F 2.80 N/A 140 4.26
EC-all 35°F 3.08 N/A 140 4.82
41% EL 25°F 0.65 140 84 0.62
41% EL 35°F 0.56 140 84 0.69
BD 20% 25°F 0 N/A 140 0.11
BD 20% 35°F 0.16 N/A 140 0.17
Slag + 25% EL 25°F 5.88 N/A 140 2.39
Slag + 25% EL 35°F 4.11 N/A 140 1.97
25% EL 25°F 0.69 N/A 140 0.8
25% EL 35°F 0.67 N/A 140 1.13

3.3.4 Electric resistivity

Approximate values of the impedance and the electric resistivity were calculated for each

trial mix using the following equations:

R=

1)
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and

RA_VA _ 1

e 0
L IL  Conductivity

where R is the resistance, V is the applied AC voltage, | is the AC current, p is the average

electrical resistivity of the conductive concrete, L is the spacing between the electrodes, and A is
the area of the conductive concrete cross-section parallel to the electrodes. The electrical
conductivity of a material is the reciprocal of the electrical resistivity of that material. Since V,
A, and L are constants in this application, the electrical conductivity is proportional to 1. The
electrical resistivity (or conductivity) of conductive concrete is temperature dependent, as
illustrated below. A range of the electrical resistivity with respect to the initial temperature is
given in Table 7.

Table 7. Electrical resistivity for carbon concrete mixes

Specimen Initial Temperature Range | Electrical Resistivity
Temperature (°F) (Ohm.cm)
EC-100 (3/8x0) 25°F 25° - 40° 564 -381
EC-100 (3/8x0) 35°F 35° - 50° 451 - 323
EC-100 (10x0) 25°F 25° - 40° 721 -576
EC-100 (10x0) 35°F 35° - 60° 519 - 392
EC-98C (10x0) 25°F 25° - 30° 939 - 853
EC-98C (10x0) 35°F 35° - 40° 733 - 669
EC-97 (3/8%0) 25°F 25° - 50° 564 - 403
EC-97 (3/8%0) 35°F 35° - 60° 518 - 357
FP-428 (100x0) 25°F 25° - 35° 1048 - 958
FP-428 (100x0) 35°F 35° - 40° 902 - 900
EC-all 25°F 25° - over 100° 435 - 208
EC-all 35°F 35° - over 100° 395 - 184
41% EL 25°F 25° - 45° 789 - 600
41% EL 35°F 35° - 55° 665 - 580
BD 20% 25°F 25° - 25° 3507 - 3911
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BD 20% 35°F 35° - 45° 2481 - 2533
slag + 25% EL 25°F 25° - over 100° 808 - 207
slag + 25% EL 35°F 35° - over 100° 705 - 206
25% EL 25°F 25° - 40° 847 - 346
25% EL 35°F 35° -40° 394 - 369

Two trial mixes, EC-AIll and Slag+25% EL showed high electrical conductivity and
heating rates. Experimental data from the heating tests of these two mixes are presented in Figs.
3 and 4, respectively. The electric resistivity of these materials is a function of temperature. As
temperature increases, the materials become more electrically conductive. The higher electrical
conductivity is probably due to the good gradation of carbon particles in the EC-AIl and the
added slag in the Slag+25%EL mix. The heating rates of all the trial mixes are compared in

Fig.5.
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3.3.4.1 Long-term Stability of Electric Resistivity

The electric resistivity of the conductive concrete is relatively low during hydration, due
to the ionic conduction in the pore solution. The breakdown voltage would thus depend upon the
moisture content in the material. However, Yehia and Tuan[!! showed that there exists a stable
but higher breakdown voltage after the moisture in the conductive concrete has completely dried
out. For instance, no degradation in the heating performance has been observed after 5 years of
deicing experiment with the 4 ft x 12 ft conductive concrete test slab using steel fibers and steel
shavings. To prove the same is true with the carbon concrete, a heating test was conducted on
the EC-AII test slab two years later. The data from the two tests are compared in Fig. 6. The

lower electric resistivity and higher heating rate are probably due to the higher moisture content

in the specimen during the earlier test.
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Material testing was also conducted, and the results are presented in Table 8. Due to its
superior strength and electrical conductivity, this conductive concrete was used for the Roca
Spur Bridge project.

Table 8. Properties of Conductive Concrete with Steel Fibers

and Carbon Particles

Properties Test Result
Unit weight 145 pcf
Compressive strength 6950 psi
Flexural strength 820 psi
Rapid freeze-thaw resistance no failure during 300 cycles
Electrical resistivity 300~500 Q2-cm
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CHAPTER 4

THE ROCA SPUR BRIDGE - DESIGN AND CONSTRUCTION

Roca Spur Bridge is a 150-ft long and 36-ft wide, three-span highway bridge over the
Salt Creek at Roca, located about 15 miles south of Lincoln, Nebraska. A railroad crossing is
located immediately following the end of the bridge, making it a prime candidate for deicing
application. The bridge deck has a 117 ft by 28 ft and 4 in. thick conductive concrete inlay,
which is instrumented with thermocouples to provide data for monitoring deicing operations
during winter storms.

The Roca Spur Bridge was designed by the Bridge Division of the Nebraska Department
of Roads, as a conventional reinforced concrete slab bridge. However, a 117 ft by 28 ft by 4 in.
thick space was reserved in the bridge deck for a conductive concrete inlay, as shown in Fig. 7.
The conductive concrete inlay was cast after the reinforced concrete bridge had reached the 28-
day strength. The design details are provided in the construction drawings, which are given in

the Appendix A.

4.1 Construction Sequence

The Roca Bridge project was let in December 2001 and construction began in the summer
of 2002. The bridge construction was completed in November 2002. A 4-in. thick inlay of
conductive concrete inlay was cast on top of a 10.5-in. thick regular reinforced concrete deck.
The inlay consists of 52 individual 4 ft x 14 ft conductive concrete slabs. In each slab, two 3-1/2
x3-1/2 x1/4 in. angle irons spaced 3.5 ft apart were embedded for electrodes, as shown in Fig. 8.

Threaded sleeves were welded to one end of the angle irons for making electrical connection.
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Figure 8. Angle iron electrodes and thermocouple wiring layout
A Type TX thermocouple was installed at the center of each slab at about 0.5 in. below the
surface to measure the slab temperature. The power chords and thermocouple wiring for each
slab were secured in two PVC conduits and are accessible from junction boxes along the

centerline of the bridge deck, as shown in Fig. 9.

Figure 9. PVC Conduits and Junction Boxes pre-positioned in the
Regular Reinforced Concrete Bridge Deck
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The conductive concrete inlay was cast after the regular bridge deck had been cured for
30 days. The westbound lane was poured first and the eastbound lane next. After hardening, the
conductive concrete inlay was saw cut to a 4 in. depth along the perimeters of the individual
slabs and the gaps were filled with polyurethane sealant. There was a 6 in. gap along the
centerline of the bridge to allow power chord connections with the threaded sleeves of the angle

irons, as shown in Fig. 10. The gap was filled with a non-shrink, high-strength grout afterwards.

Figure 10. Electrodes connection to power chords

4.2 Integration of Power Supply, Sensors and Control Circuit

A three-phase, 600 A and 220 V AC power is available from a power line nearby. A
microprocessor-based controller system was installed in a control room to monitor and control
the deicing operation of the 52 slabs. The system includes four main elements: a temperature-
sensing unit, a power-switching unit, a current-monitoring unit, and an operator-interface unit.

The temperature-sensing unit takes and records the thermocouple readings of the slabs every 15
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minutes. A slab’s power will be turned on by the controller if the temperature of the slab is

below 400F and turned off if the temperature is above 550F. The power-switching unit will
control power relays to perform the desired on/off function. To ensure safety, a current-
monitoring unit will limit the current going through a slab to a user-specified amount. The
operator-interface unit will allow a user to connect to the controller with a PC or laptop via a
phone modem. The operator interface displays all the temperature and electrical current readings
of every slab in real time. A user also has the option of using a PC or laptop to download the

controller-stored data into a spreadsheet.

4.2.1 Software Requirements

To remotely control the deicing operations via a phone modem, the software RSLinx™ by
Rockwell Software is required to establish a communication link with the deicing control
module. The software for controlling the power on/off and monitoring the sensors was
developed by Teamwork Technology Integration (TTI), Clear Lake, lowa. To run the bridge
control software, it is necessary to run RSLinx™ first to activate the modem communication. A

user’s guide for the bridge control software is given in Appendix B.

4.3 Construction Costs
The construction costs of the conductive concrete inlay are itemized as follows:
e Placing, finishing, curing and saw cutting conductive concrete — $50,020
e Procuring conductive concrete materials — $80,620
e Building and installing control cabinet with sensors and power relays — $43,685

e Integrating and programming the deicing operation controller — $18,850
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The total construction cost of the Roca Spur Bridge deicing system was therefore

$193,175. The cost per unit surface area of the conductive concrete inlay is $59/ft2. Life-cycle
costs, including system maintenance costs and deck repair costs and vehicle depreciation caused
by deicing chemicals, should be used as the basis for cost-effectiveness comparisons of different
deicing systems. The construction costs of conductive concrete overlay/inlay are expected to
drop significantly when the technology becomes widely accepted. The construction costs of the

various deicing systems are compared in Table 9.

Table 9. Comparison of different deicing systems

Deicing System Initial cost” | Annual operating cost™ Power
consumption
Automated Spray System, 2004 $600,000 $12,000 Not applicable
Electric heating cable, 1961 $54/m? $4.8/m? 323 - 430 W/m?
Hot water, 1993 $161/m* | $250/storm [76 mm snow] 473 W/m?
Heated gas, 1996 $378/m? $2.1/m? Not available
Conductive concrete, 2003 $635/m? $0.80/m? /storm 350 W/m?

*Cost figures were quoted directly from the literature, and conversion to present worth was not

attempted.
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CHAPTER 5

THE ROCA SPUR BRIDGE - DEICING PERFORMANCE

5.1 Deicing Operations

The deicing controller system at the Roca Spur Bridge was completed in March 2003.
Although major snow storms of 2002 were missed, the system was tested successfully under
freezing temperature.

On December 9, 2003, the 52 slabs were energized in an alternating fashion during a
storm. Groups of every other two slabs (1, 2, 5, 6, 9, 10,..., 49 and 50 first, then 3, 4, 7, 8, 11,
12,..., 51 and 52) (see Fig. 7) with a total of 26 slabs were powered for 30 minutes. This
alternating powering scheme could not keep up with the low temperature, high wind and a snow
rate of 25 mm/hr. As a result, the bridge deck was partially covered with snow and ice. The

operating scheme has thus been changed and all the slabs are powered if the ambient temperature

drops below 400F. This revised powering scheme has worked well in many major storms. Fig.

11 shows an ice-free deck surface during the February 6, 2008 storm.

Figure 11. Ice-free Bridge Deck
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5.2 Deicing Performance

The controller could store data for a 3-day period. Air temperature, slab temperatures
and the current going through each slab (at 208 V) were recorded at 15-min intervals during each
storm. The deicing data from eleven major storms has been analyzed for the past four winters.
The climatic data of these storms were obtained for a weather station in Lincoln, Nebraska, from
the National Climatic Data Center®™ (NCDC). The weather data downloaded from the NCDC
site for the snow/ice storms for the past 5 years are given in Appendix C. Generally, a major
snow storm would last about 3 days and is followed by colder temperature. The Roca Spur
Bridge deicing system has performed satisfactorily under these adverse conditions. However,
the applicability of the conductive concrete deicing technology has not been tested in regions
with sustained low temperature during winter, such as Alaska, Canada and Northern Europe.
The deicing performance of the Roca Spur Bridge is summarized in Table 10. The temperature
and current readings acquired by the controller are in Excel spreadsheet format. A computer CD
containing the Excel spreadsheets obtained during the winter storms of the past 5 years is

attached to this report.



Table 10. Deicing Performance of Roca Spur Bridge

Storm Date Snow depth | Airtemp. | Windspeed | Energy Unit Cost Power Density
(in.) (9F) (mph) (kW-hr) ($/ft2) (WI/ft2)
Dec 8-9, ‘03 6.5 20.7 16.2 2,023 0.050 40.04
Jan 25-26, ‘04 10.1 14.9 14.4 2,885 0.070 30.74
Feb 1-2, <04 5.7 14.4 11.1 2,700 0.066 26.57
Feb 4-6, ‘04 7.8 19.2 11.5 3,797 0.093 35.94
Jan 2-5, 05 8.5 15.6 14.3 3,128 0.076 33.01
Feb 6-8, 05 4.6 17.3 12.7 3,327 0.081 32.25
Mar 18-21, ‘06 9.9 32.5 16.2 2,786 0.068 29.97
Jan 13-14, <07 3.3 10.9 21.7 2,366 0.058 18.86
Jan 20-21, ‘07 6.0 19.4 17.4 2,573 0.063 30.19
Feb 12-13, 07 3.8 17.6 16.2 2,653 0.065 33.54
Mar 1-3, ‘07 7.1 29.8 19.9 2,893 0.071 36.79
Dec 5-7, ‘07 35 22.5 20.5 2,866 0.070 35.02
Jan 15-18, 08 3.8 18.1 24.8 2,445 0.059 34.56
Feb 4-7, <08 4.6 21.9 22.4 3,046 0.074 36.98

*Average ambient temperature readings during deicing at the bridge site.
**Energy cost: $0.08/kW-hr.
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5.3 Relationship between Electrical Conductivity and Temperature

The conductive concrete behaves like a semiconductor™®,

When the applied voltage
exceeds a threshold value, the conductive concrete becomes electrically conductive. The
electrical conductivity of the conductive concrete is a function of the temperature. As the
concrete temperature increases, the concrete becomes more electrically conductive. When the
amount of current going through the concrete increases, the heating rate will increase and the
concrete temperature rises. Thus, the electrical resistivity (or conductivity) of conductive
concrete is temperature dependent.

Based on the current and temperature data acquired from the 52 slabs at the Roca Spur
Bridge, a relationship between the averaged slab temperature and the averaged electrical current
can be established, as shown in Fig. 12. Since the data have been collected over the past 5 years,
the results also indicate that the long-term electrical conductivity of the conductive concrete has
been very stable. A significant shift to the right of the curves would have indicated a decrease in

electrical conductivity over time. The temperature readings from the 52 individual slabs have

indicated uniform heating over the bridge deck. The average slab temperature was consistently

about 189F higher than the ambient temperature at any point in time during the storms. The
energy consumption from powering the slabs simultaneously averaged about 3000 kW-hr with
an associated unit cost of $0.07/ft? per storm. The operating cost for the Roca Bridge deicing

system would thus be about $250 for each major storm.
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CHAPTER 6

LESSONS LEARNED

6.1 Electrical Wiring Scheme

During the December 9, 2003 snow storm, hot spots were reported at several locations
along the centerline of the bridge deck (see Fig. 13). Engineers from Nebraska Department of
Roads inspected the conductive concrete slabs after the storm and reported that there was
tinkling sensation when touching the slab at one location, indicating potential electric shock

hazard.

Figure 13. Hot spots along the Centerline of the Bridge Deck

The step potential and stray current levels were measured on December 12, 2003. All 52
slabs were powered at the time, and the temperature and current readings of the slabs were
monitored on site with a laptop computer. The peak step potential measured across an 8-ft
distance (i.e., two slabs widths) was 175 V, given that the applied voltage across the electrodes

the same distance apart was 208 V. The maximum stray current level was about 0.6 A.
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6.1.1 Diagnostics of stray current and remedy

An inspection of the current levels of the 52 slabs revealed that only slabs No. 20, 26, 42
and 44 had much higher values (11, 14, 15 and 18 Amps, respectively) while the rest of the slabs
had current in the range of 4 to 5 Amps. These 4 slabs are exactly where the hot spots were
reported. The small number of hot spots indicated the wiring of these slabs may be incorrect. It
was suspected some adjacent electrodes (across the 6-in. gap along the centerline) had opposite
polarities due to incorrect wiring. Water from melted snow filled voids under the polyurethane
sealant at those 4 slabs and provided a path for stray current, thus explaining the high current
readings. Steam was coming out of saw cut gaps with burning plastic smell, indicating high
temperature due to electric current going through the water in saw cut gap.

The wiring of a three-phased, AC source is quite different from that of a two-phased
power source. The wiring of the slabs was reconfigured such that the four electrodes located
along a saw cut line will have the same voltage, thus completely eliminate any possible stray
current path. There was no need to pull wires in the PVC conduits, except that power wiring
connected to some slabs was simply switched at the control panel. The corrected wiring scheme
is shown in Table 11. A series of tests was conducted on the electrical wiring of the “tagged-
out” slabs on January 7, 2004. All 52 slabs were powered and the temperature and current
readings of the slabs were monitored with a laptop computer. A digital current meter was used
to measure the return current from each slab. A hand-held temperature gun was also used to
monitor the temperature along the centerline of the bridge where hotspots had been observed. It
was confirmed that the previous high current readings in slabs 20, 26, 42 and 44 were eliminated

after reconfiguration of the wiring.



Table 11 Power Chord Wiring Reconfiguration
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Power Power Power
Panel 1 Panel 2 Panel 3
New | Old New | Old New Old New | Old New | Old New Old
Phase | Circuit | Slab | Slab | Circuit | Slab | Slab | Circuit Slab Slab | Circuit | Slab | Slab | Circuit | Slab [ Slab | Circuit | Slab Slab
A 1 1 1 2 2 2 1 25 21 2 26 22 1 43 41 2 44 42
B 3 1 1 4 2 2 3 25 21 4 26 22 3 43 41 4 44 42
C 5 5 3 6 6 4 5 23 23 6 24 24 5 41 43 6 42 44
A 7 5 3 8 6 4 7 23 23 8 24 24 7 41 43 8 42 44
B 9 3 5 10 4 6 9 21 25 10 22 26 9 45 45 10 46 46
C 11 3 5 12 4 6 11 21 25 12 22 26 11 45 45 12 46 46
A 13 7 7 14 8 8 13 31 27 14 32 28 13 49 47 14 50 48
B 15 7 7 16 8 8 15 31 27 16 32 28 15 49 47 16 50 48
C 17 11 9 18 12 10 17 29 29 18 30 30 17 47 49 18 48 50
A 19 11 9 20 12 10 19 29 29 20 30 30 19 47 49 20 48 50
B 21 11 22 10 12 21 27 31 22 28 32 21 51 51 22 52 52
C 23 11 24 10 12 23 27 31 24 28 32 23 51 51 24 52 52
A 25 13 13 26 14 14 25 37 33 26 38 34 25 26
B 27 13 13 28 14 14 27 37 33 28 38 34 27 28
C 29 17 15 30 18 16 29 35 35 30 36 36 29 30
A 31 17 15 32 18 16 31 35 35 32 36 36 31 32
B 33 15 17 34 16 18 33 33 37 34 34 38 33 34
C 35 15 17 36 16 18 35 33 37 36 34 38 35 36
A 37 19 19 38 20 20 37 OPEN 39 38 OPEN | 40 37 38
B 39 19 19 40 20 20 39 39 39 40 40 40 39 40
C 41 42 41 39 42 40 41 42
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The slabs that had been identified previously to have high levels of stray currents were
rewired first according to the revised scheme. The surface step potentials and currents were then
monitored along the bridge centerline after soaking it with more than 5 gallons of water. The
measured peak voltage across a slab width was 172 V, and the measured peak surface current was
12 mA. This is a significant reduction from the previously measured current level that was as high

as 0.6 A. No hot spots were observed with the surface temperature probe.

6.2 Concerns for Electric Shock

The use of high voltage and high current causes a safety concern, even though the
conductive concrete behaves as a semi-conductor. A model commonly used to describe the
behavior of a diode[!9 as a resistor in parallel with a variable resistor and a capacitor, may be
used to describe the electrical conduction behavior of the conductive concrete. The isolated
conductive particles within the concrete act as capacitors when a voltage is applied across the
material. The current flows through the material due to dielectric breakdown. The summation of
the potential drops of all the viable current paths between the two electrodes is equal to the
applied voltage. Likewise, the total current going through all the viable paths is equal to the
current corresponding to the applied voltage. This behavior has been confirmed by field
measurements. Several measurements were taken at different locations on the inlay surface
under 208 V during heating experiments, and “step potential” readings at 2 ft apart were in the
range of 10 to 20 volts. The current readings were in the range of 15 to 30 mA. These voltage
and current levels pose no hazard to the human body. On another occasion, the researchers
touched the surface of a 4 ft by 12 ft conductive concrete slab containing steel fibers and

shavings during deicing experiment without feeling any electric shock, while the slab was
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energized with 410 V of AC power and had about 10 Amps of current going through it.
Although the power will be turned on only when snow/ice storms are anticipated, it may be
prudent to check the step potential and stray current whenever the power is turned on to ascertain
that there is no electric shock hazard to the public. There are effective ways to eliminate the

potential stray current and the associated electric shock hazard.

6.2.1 Applying Epoxy Coating

An effective measure to eliminate potential stray current on the surface is to apply 1/16 to
1/8 in. coating of a low-modulus and low-viscosity epoxy on the conductive concrete surface.
Nebraska 47B sand and gravel or fine aggregate will then be spread on before the epoxy sets to
form a skid-resistant surface. The centerline of the Roca Spur Bridge deck was coated with two
layers of Unitex Pro-poxy Type Il DOT epoxy on July 23, 2003. Fig. 14 shows the application
of epoxy coating along the centerline of Roca Spur Bridge. The two-part epoxy material was

donated by Unitex.
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Figure 14. Application of Epoxy Coating and utility sand

6.2.2 Adding a Regular Concrete Layer

Regular concrete is not electrically conductive. Using a thin layer of regular concrete on
top of a conductive concrete pavement can be an effective way to minimize stray current.
Heating tests showed that a 0.25 to 0.5-in. thick topping would only reduce the heating rate

slightly. Silica fume should be added to make the regular concrete topping less permeable.

6.2.2.1 Effect on Heating Rate

Regular concrete toppings of 0.25 in., 0.50 in. and 0.75 in. were added to 1 ft by 1 ft by 2
in. conductive concrete test slabs for heating tests in a freezer. A conductive concrete test slab
without a regular concrete topping was used for reference. The effect of adding a regular

concrete topping on the heating rates is illustrated in Fig. 15. It can be seen that adding a regular
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concrete topping of 0.25 to 0.50 in. will have about the same heating rate, with 6% reduction in 2

hours compared to having no topping.
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Figure 15. Effects of Concrete Cover on Heating Rate

6.2.2.2 Effect on Stray Current

The effect of adding a 0.25 in. regular concrete topping to reduce the electrical stray

current on the test slabs was also evaluated. Measurements of stray currents on the slab surfaces

were taken under both dry and soaked conditions.

Under soaked condition, a test slab was
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submerged in water for one hour before testing. Fig. 16 shows a conductive concrete test slab

with 0.25 in. concrete topping under soaking.

Figure 16. Conductive concrete test slab submerged in water

Before stray current measurements, the excess water on the surface was wiped off and
pieces of wet paper towel were used to ensure good contact of the probes with the slab surface.
The stray currents were then measured with a multimeter and recorded as a function of the
distance between the two probes, as shown in Fig. 17. The effectiveness of adding a 0.25 in.
concrete topping for minimizing stray current is presented in Fig. 18. The reduction from 0.6
mA to 0.15 mA for the soaked test slabs is very significant.

Step potential and stray current levels at the Roca Bridge deck were monitored during the
fall when the bridge was powered up. Measurements were either taken after a rain storm or
gallons of water were poured on the deck to simulate wet pavement. On the average, the peak

step potential measured at the electrode locations (8 ft apart) was about 172 V with peak stray
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current of about 12 mA. Even though the Roca Bridge deck does not have a regular concrete
topping, there is no electric shock hazard when the conductive concrete is energized. No injuries
of people or small animals attributable to the conductive concrete deck have been reported for

the past 5 years.

Figure 17. Stray Current Measurements
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Figure 18. Reduction of Stray Current by adding a 0.25 in. topping

6.3 Bridge Smoothness Tests and Surface Grinding

Shortly after Roca Bridge was open to traffic in December 2002, the bridge pavement
was considered too bumpy for a ride at the speed limit of 35 mph. Nebraska Department of
Roads ran a profilometer to determine the surface roughness, and rough spots were milled. As a
result, portions of cement paste cover on top of the conductive concrete deck were ground off
and some steel fibers were exposed. The profilograph showed excessive milling especially in the

eastbound lane, when comparing the surface roughness results before and after surface grinding.
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6.4 Bridge Deck Inspections

The bridge deck was routinely inspected once in the fall before the winter season and
once in mid-summer each year. The cracks, if any, would be sealed using epoxy before deicing
operation. On October 24, 2003, Roca Bridge was inspected for cracks and none were found.
The bridge deck was saturated with water by a water tanker. No short circuits were detected.
Roca Bridge was inspected on April 15, 2004 after four successful deicing operations during the
2003 winter storms. No cracks in the slabs were visible by the naked eye. The Roca bridge deck
was inspected for cracks on November 18, 2004. No visible cracks or severe rusting were
observed. The power relays were turned on manually for selected panels to check surface stray

current. The measured current level was about 0.3~0.4 mA, which posed no shock hazard.

An inspection of the Roca Bridge deck was conducted on May 19, 2006. Several areas of
surface spalls were noticed. The spalls in the eastbound lane were severe compared to the
westbound lane. The spalls were probably caused by a combination of using deicing salt and
snow plows. NDOR maintenance crew was asked not to spray salt on bridge, since NDOR
maintained the bridge approach leading to Roca. It was suspected that deicing salt was tracked
on the bridge in the eastbound lane by the traffic. The epoxy coating along the centerline of the
bridge deck also showed chips and cracks, possibly by snow plows during snow removal.
NDOR engineers independently inspected the bridge deck on June 16, 2005, and the exposed
steel fibers were found significantly rusted and many spalls in the conductive concrete deck
became visible, as shown in Figs. 19 and 20. The rust from steel fibers was suspected to cause
delamination and concrete spalls. It was also noted the epoxy coating along the centerline of the

bridge deck was chipped or damaged (see Fig. 21).



Figure 19. Cement paste cover was milled off leaving steel fibers exposed
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Figure 20. Close-up of exposed steel fibers and spalls
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Figure 21. Damage to the Epoxy Coating along Bridge Centerline

6.4.1 Mapping of Spalls

Slabs 1, 12, 14, 16, 18, 23, 24, 26, 28, 30, 34, 38, 40, 42, 44, 46, 47, 48, 50 and 52 had
most significant spalls. All the even-numbered slabs are in the eastbound lane (south side) of the
bridge, where the surface was milled to a much greater extent than the westbound lane (north
side). Slabs 16, 28, 30 and 46 had the worst deterioration in terms of the numbers and sizes of
spalls. The sizes and shapes of the spalls were traced onto transparencies on July 15, 2005, for
future reference.
6.4.2 Samples Coring and Locations

Nebraska Department of Roads engineers cored samples from the conductive concrete

deck to investigate the deterioration. The locations of the cored samples are marked in Fig. 22.
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The cored samples were inspected by the Nebraska Department of Roads engineers and
found the rust of the steel fibers was limited to less than 1/16 in. of the top layer of the bridge
deck. Fig. 23 shows the cored samples. It was concluded that the conductive concrete mix was
sound and had adequate freeze-thaw resistance. The concrete spalls and extensive steel fiber
rusting were most likely due to excessive surface milling. It was also noted that the westbound

lane (north side) did not have noticeable amount of spalls as did the eastbound lane.

Figure 23. Cored Samples from Roca Bridge Deck
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6.4.3 Epoxy Patching

On Oct 17, 2005, the damaged epoxy coating along the centerline of the bridge deck was
removed by two passes of bead/shot blasting conducted by Trafcon, Inc., Lincoln, Nebraska.
The centerline was recoated with the Unitex Pro-poxy Type Il DOT epoxy and fine sand
afterwards. The spalled areas in pavement were also patched with the same epoxy and fine sand.
The bead blasting cost $250 and the epoxy material cost $220.80, with a total maintenance cost

of $470.80 incurred during 2 years of service.

6.4.4 Further Inspections

The bridge deck was further inspected on September 27, 2006 and July 17, 2007. No
further deterioration was observed after the spalls were patched with epoxy. However, during a
post-project inspection on June 16, 2008, significant deterioration in many even-numbered slabs

(i.e., eastbound lane) was noticeable, as shown in Fig. 24.

Figure 24. Deterioration of Eastbound Lane Slabs
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A close-up of the surface spalls on slabs 28 and 30 is shown in Fig. 25. The rust
condition of the exposed steel fibers also worsened significantly. It was surprising to see the
rapid deterioration that took place in one year. It is surmised that most spalls occurred during

thawing in the late March-early April timeframe. There were 25 days below freezing during

January and February 2008, so the freeze-thaw action was severe this winter.

Figure 25. Close-up of Surface Spalls in Eastbound Lane

On the other hand, the westbound lane was also closely scrutinized and there was hardly
any noticeable deterioration since the surface grinding. The exposed steel fibers in the odd-
number slabs (i.e., westbound lane) did not show deterioration, as evidenced in Fig. 26. It is
evident that the surface milling really did a lot of damage to the eastbound lane when compared
the progress of the deterioration against that in the westbound lane. The excessive milling has

compromised the durability of the conductive concrete deck.
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Figure 26. No Noticeable Deterioration in Westbound Lane Slabs

6.5 Public Awareness

Current operation of the Roca Bridge deicing system relies on a manual switch to turn the
power on/off via a phone modem and on weather forecast to determine the probability of icing.
The power to the bridge will be turned on if the probability is deemed high. The effectiveness of
this system is seriously limited by manual operation, since the personnel may not always be
available to turn the power on and the weather forecast may not always provide accurate weather
information at the bridge site. Therefore, local residents driving over the Roca Spur Bridge
should be aware that the bridge may still be icy. A kiosk may be used to inform the drivers if the

bridge is powered.
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CHAPTER 7

CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

e The Roca Bridge deicing system using an implemented conductive concrete deck has been
functional for the past 5 years (2003-2008). Data recorded from 15 major winter storms has
indicated excellent deicing performance with no signs of deterioration.

e The conductive concrete technology is very energy-efficient when used against freezing rain,

since the air temp usually is close to the freezing point (see Fig. 27).

Average slab temp vs. ambient temp
Ice storm - November 30, 2007
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Figure 27. Deicing Performance in an Ice Storm — November 30, 2007

Due to the use of steel fibers in the conductive concrete mix design, concrete cover is

essential for durability of a bridge deck made of conductive concrete.
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The deck surface inspections should be made in the fall before the system is powered and
soon after the winter is over. The spring inspection should be conducted preferably in
late March or early April.

The electrical conductivity of the conductive concrete has been very stable over a 5-year
period, as evidenced by Fig. 12. The most challenging task in the mix design was to
achieve the long-term stability of the electrical conductivity.

The operating cost of the Roca Bridge deicing system was about $250 per major snow
storm.  Comparisons of conductive concrete technology against other deicing
technologies are provided in Table 9.

Using a 1/16-in. epoxy or a 0.25 in. regular concrete topping on a conductive concrete
deck can significantly reduce the electric shock potential without compromising heating
rate.

The success of the Roca Bridge demonstration project has attracted much attention from
the transportation industry and researchers from all over the world. The project has been
featured in numerous national as well as international news media and publications,
including the Discovery Channel. The heated deck has worked very well for the past 5

winter seasons, as evidenced by Fig. 28.

Feb 5, 04 o
Figure 28. Roca Spur Bridge Deicing Operation
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e The conductive concrete deicing technology is readily deployable at any accident-prone

roadways, bridge decks and interstate exit ramps.
7.2 Recommendations for Future Research
7.2.1 Automation of the Deicing System

Current operation of the deicing system relies on a manual switch to turn the power
on/off using a phone modem. Icing sensors and a weather station may be integrated into the
control circuitry to fully automate the system. It has long been recognized that icing on the deck
may take place in early mornings under freezing temperature. Since it is more energy efficient to
preheat the conductive concrete before an icing occurrence, a weather monitoring system could
be developed to automatically control the power delivered to the bridge deck based on local and
regional weather forecast. Energy consumption costs due to “false alarm” as well as undetected

icing events would be greatly reduced.

7.2.2 Adjustable Power Source

The combination of low temperature, high wind and heavy snow rate (e.g., 1~2 in./hr),
usually caused the pavement to be covered by snow and ice. This is due to the fact that heat
generated in conductive concrete is slower than the heat dissipation from the bridge deck surface.
Therefore, it is desirable to have an adjustable transformer to increase electric current under a

higher applied voltage.

7.2.3 Implementation Plan

This project provided an opportunity for Nebraska Department of Roads and University

of Nebraska-Lincoln to jointly monitor the operations of this new technology. There were many
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valuable lessons learned throughout the life of this project which will enhance future applications
of the technology. The Nebraska Department of Roads will continue to monitor the condition of
the deck surface in Roca and conduct maintenance as needed. At this time, there are no plans to
duplicate the conductive concrete system which was implemented in Roca, on the state highway

system.



56

REFERENCES

1. Yehia, S.A. and Tuan, C.Y., “Conductive Concrete Overlay for Bridge Deck Deicing,” ACI
Materials Journal, May-June 1999, V.96, No.3, pp. 382-390.

2. Tuan, C.Y., and Yehia, S.A., “Evaluation of Electrically Conductive Concrete Containing
Carbon Products for Deicing,” ACI Materials Journal, July-August 2004, V.101, No.4,

pp. 287-293.

3. Kuemmel, D. E., “Managing Roadway Snow and Ice Control Operations,” Transportation
Research Record, NCHRP, Synthesis 207, 1994.

4. Yehia, S.A. and Tuan, C.Y., “Thin Conductive Concrete Overlay for Bridge Deck Deicing
and Anti-icing,” Transportation Research Record N0.1698, Concrete 2000, Transportation
Research Board, Washington, D.C., 2000, pp.45-53.

5. Long, H.W. et al., “Asphaltic Compositions and Uses Therefore,” U. S. Patent

No.5,441,360. August 15, 1995.

6. Hopstock, D., and Zanko, L., “Minnesota Taconite as a Microwave-Absorbing Road
Aggregate Material for Deicing and Pothole Patching Applications.” Report No. CTS 05-10,
Center for Transportation Studies, University of Minnesota, Minneapolis, MN, 2005, 26 p.

7. Roosevelt, D.S., “A Bridge Deck Anti-icing System in Virginia: Lessons Learned from a Pilot
Study,” a Final Report, VTRC 04-R26, Virginia Transportation Research Council,
Charlottesville, Virginia, June 2004, 30p.

8. Pinet, M., Comfort, T., and Griff, M., “Anti-Icing on Structures using Fixed
Automated Spray Technology (FAST),” Paper presented at the Annual Conference of the

Transportation Association of Canada, May 1, 2001, Halifax, Nova Scotia, Canada.

9. Shi, X., El-Ferradi, N., and Strong, C., “Fixed Automated Spray Technology for Winter



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Maintenance: The State of the Practice in North America,” 2007 Annual Meeting,
Transportation Research Board, Paper #07-1161, 17p.

Henderson, D. J., “Experimental Roadway Heating Project on a Bridge Approach,”

Highway Research Record, No. 14, Publication 111, pp. 14-23, 1963.

b

Zenewitz, J. A., “Survey of Alternatives to the Use of Chlorides for Highway Deicing,’
Report No. FHWA-RD-77-52, May 1977.

Lee, R.C., Sackos, J.T., Nydahl, J.E., and Pell, K.M., “Bridge Heating Using
Ground-Source Heat Pipes.” Transportation Research Record 962, pp. 51-57, 1984.
Cress, M.D., “Heated Bridge Deck Construction and Operation in Lincoln, Nebraska,”
IABSE Symposium, San Francisco, pp. 449-454, 1995.

“Heated Pipes Keep Deck Ice Free,” Civil Engineering, ASCE, Vol.68, No.1, Jan. 1998,
pp.19-20.

Axon, E.O., and Couch, R.W., “Effect of Insulating the Underside of a Bridge Deck,”

Highway Research Record, No. 14, Publication 111, pp.1-13, 1963.

Whittington, H. W., McCarter, and Forde, M. C., “The Conduction of Electricity through

Concrete,” Magazine of Concrete Research, VVol.33, No.114, pp.48-60, 1981.

57

Farrar, J. J., “Electrically Conductive Concrete,” GEC Journal of Science and Technology,

Vol.45, No.1, pp.45-48, 1978.

Xie, P., Gu, P., and Beaudoin, J. J., “Electrical percolation phenomena in cement
composites containing conductive fibers,” Journal of Materials Science, Vol.31, No.15,
August 1996, pp.4093-4097.

Yehia, S.A.; Tuan, C.Y.; Ferdon, D.; and Chen, B., “Conductive Concrete Overlay for

Bridge Deck Deicing: Mix Design, Optimization, and Properties,” ACI Materials Journal,



20.

21.

March-April 2000, V.97, No.2, pp. 172-181.

Burkheimer, D., “Effective Temperature of Deicing Chemicals.” Snow & Ice Factsheet

#20, lowa Department of Transportation, Ames, 1A, 2006.

National Climatic Data Center, website: www.crh.noaa.gov/oax/climate.shtml.

58


http://www.saltinstitute.org/snowfighting/winop-resources/ia_dot_20.doc
http://www.crh.noaa.gov/oax/climate.shtml

Appendix A — Construction Drawing

59



| Grade

il

NOTES

of e AASHTO

This alreclure 's designed o scoordance with the  16is e
“Seacdird SpecFlearlons for Higheay Briggest,

The sapersirucire of (s rioge |5 designed by lwg factor anlgn meghag
The sruciune (5 designeg for @ fulure weening serfece of GO0

The conirgotor iy substieee @vy o
#ans for (e origingl design, ]
n0 RogTons or dsguctions Wil be Qliowed

af b8 @UATERR DRSNS S0 00 e
AT 00 I erigIing’ ORSIGT ang
the use of @0 @ernale design.

Conerene for s, mmg—k sabs @0 rails shgl be Cigss "4TRDT,
a F-day strengin of

All piher ogst i be Cigss 75" concrene with @ 28-day

strengih of 20 MFRL

- plgee concrene s
Al rRinforcing Sian) SHIT Y RGN CORIST BN COYONM of PN rensinmants of
ASTM ASISAABISM, Grage 420 stesl.

The minlfef clelrdics, mealaed (/oM he Fioe of [he owioiete of diy
raeforciog i, At be 80 I, AacEl whave CiMETwlaE Ol

Al struciurg! stee! shgll confore 1o the requiremecns of ASTM ATDGFATOOM,
250

The item, “STRUCTIVIAL STEFL FOR SUBSTRUCTURES, shesr incuae mase dngies
UL LR

fmensions stown ave In horfzontal gince ooy Mo aiiowance fave been mads

for wertion! curee o roademy O35 slepe

| B0 herowene fov e |-e<r:m
e peotigetor, The cost of lnstal-
o Akh LVBO-30 CONCRETE FOH BRll
ae cegulred, oe contaetor shell mw,,
conpny @l .ﬂlll ?;‘ .’.HL\'j in Hm Conrger; Mr, Bruse Waog @r

i,

The cosr of furnlﬁ'u'.'.\n W insling & jlems reler 10 .ne i
cparmion of the conductlhve corcree deck surfece, Inciuding but
Jurcrlan boses, wectrooes, FRP reinfoccemant, apeey mw'-@. (BRI SRTSS,
wirlng wnd dare caivies, wii noe be pad for Sireceily, but will be consigered sebsidiery
to the Mlee “COMDUCT IVE CONCRETES

The cowt fior fuonlshing and Instaiing the comcrete oad Tor rhw C\HM.
n’,ulrmnr.r buiiging, rammshrink groce, @0g SEA Cols @O MR Cut SIRET
nal be for direciiy, bu! wlii he considersd m;-r.—r X

"'f-\.k"‘ma, FINISHING, AND CURTMD CONDUCTIVE CONCRETES,

The non-shrice groul shall be from the Agprowsd Product Ulst, conforming ro the
requlremms of ASTW CIIOT.

\\.(ji

'ABUTMENT WL | EXCAWATION
'BENT MO. 7 EXCAVATION.
BENT MO, 2 EXCAVATION,

ASUTMENT MO, 2 EXCAVATION
CLASS 478-20 COMCRETE FOA ORTDGES

AAUTMENTS d50 w2
BENTS pan md
'CLASS 4TRD-20 CONCRETE FOR BRIDGES
58 W
CONCRETE AAILS 1256 @
EPORT COATED REINFORCING STEEL
L Ak
CONCRETE RANS B g
ASUTHE A kg
aEWT. 4T g
STRUCTURAL STEEL FOR SUBSTRUCTUAE
BTEEL SHEET PILING
HP F80mm x GPg STEEL PILIND
GRANLLAR BACKE[LL
‘CONCRETE FOR PAVEMENT
APPROACHES CLASS J700-20
5148 i m?
CONCRETE RAL o w3
' ERUNY COATED REJ
FOR PAVEMENT ARFROACHES
sLag 7l g
CONCRETE RAILS A

‘DRTLLED SHAFT

WOCK SOCKET

CONDUCT(VE CONCRETE

"PLACTNG, FINISHING, AND CLRING
CONDUCTIVE CONCRETE

A SPU

QUANTITIES

a2

32

a2

8

L

E]

o

- INDEX -

BENERAL NOTES , QUANTITIES AND INDEX

(FENERAL PLAN AN ELEVATION

GEQLOGICAL PROFILE AND PILE LAFDUT

HOCK SOCKET FOUNDATON, DETAIL, AND MOTES
FLAN AND ELEVATION OF LTMENT,
ABUTUENT DETAILS AND BILL OF BARS
FENT DETAILS AND BILL OF BASS

ALAB REINFORCEMENT LAYOUT & SE

[FOMCRETE RAIL ON BRTDGE

(GA0SS BECTION OF ROADWAY AND BILL OF BARS
(CONOUCTIVE CONCAETE PAMEL LAYOUT & MISCELLAMECUS DETAILS —
EONDUCTIVE CONCRETE PANEL DETAILE

APPROACH SLAB

FAIL ON ABEROACH SLAE

BILL OF DARS — APPAGACH SLAR

-BILL OF

ADUTMENT BILL OF BARS

ELNT BILL OF BARS

SLAR BiLL OF BARE

APPROACH SLAB WITH COMCRETE RAJL BILL OF DARS

BARS INDEX-

INDEX

ES, OUANTITIES AND

BATE juns 2007

366 m THREE SPAN CONCRETE SLAB BRIDGE i |

HE

L

DESEGN LIVE LOAD AL5/H
BETAILED BY TH

LOCATION Socg Spur
BOADWAY /0.8 m

w407

REF. POST. -2 20
STA GE+12

HWY. WO. 5555

COUNTY L gncasier

K

CHECEED BY +./

ks

DRSFHIED BT




61

R
(b= oof St A5HFRN0

[ . PR " .,
{renrarive tocaifen) wode: Lipvstions shown & profife grate sicvetions moseseed & L Asaowey

3 000 Apnroach Eng of Fioor 1o Eng of Fion = 3720 000 Apprewch 0 Paing
\ selion € Aputment o € Atwemper = 36800 sactien sactien

K Seon N | = 000 Son o, 2 = 4500 Sean tin 3 = 0060

%

*
Type USE or XFHW
L - oo i g, Tros “8°
- Eonmre ﬂlE for Fxrand £ m ooensioesm
Comuctive Conrete af sheat pile wail. Shapt File wal & 0 mm # condl Far A
Y, Exuipment g for Gosciar i 15C) ox Specha Pimn 15T Comm. " Exit bridge beiow Faing
of Agprogeh S
L Yoot 15 toa af frow npe
.
i 2B ‘ g §
! - ® =
an Ay BRIDGE HYORAULIC THFORMATION g
iy %
& § =y 1|\ i i % THEAM: Say 3
fig dFHZAN0 | % |
§ E—a_ & - L 1 1 é‘ (=] 470 ems (RASE FLOOD) =
& 3 l\.”i. l\. \ ll | 2| 169 oms (REJOGE - BASE FLOOGD) =1
M i il s ELEV, = 3008 m [l £ SI0€) £ E
i . 101 _/\. WL = WA, AFLOW H, W, = 130 m? =
. E ER 1h End of Floar 1 LR § g' Qi = e pms (CVERTORRING FLOOD) ; .
] HIos st S k05 4 V) Y g2 2 LOW ROAD ELEV, = 2600 = :
2| & Bl5E & =
Sl Y ! i g
T i1 it it ! 2
3 -
l\' L—!Dwr\\:\.? & Grece Boam Mo 2 l| s
w1 £ Aputdent b 2 DD
e - L.}
Fock Rlp A Ty "B "
! Luiend ¥ m wpstream of
o ' toomied v Satt Treet € Brtoge & Rentwmy, (by Soeclal Pan 15C) LE =
W siructe o over Sat O
T St Iy oo v s e GENERAL_ PLAN 5%
Toale TS0 5 F
& g §
E
Fagdi S
E Bl g L S
Sra, 4400 AN ; ;, E
-
€ Grage Bean Me, | § Apuimen be, | i Bart Ne ! € Berr Moy 2 € Atmson Mo, 2| .
Ste 45407305 Sip 5401700 Sin. A0 | S SE-I000) Zag. 4E430,300
Eigv, 370435 Efev. 370480 Elev. 370,558 Erew., JMLG62 Elev, 0740 Structure
Low Cancrete Eime ‘.'IEMO—\ G Concrers Rl I—a—m = E
g z = B PROFILE GRADE DATA b4
it} 'a'- T [ H a
- fan 8
| P 155 33 % oy B
1E
P
ey, 382000) g L& dtmene Mo | p— € et N, | Y—Camroae 2 ' Aoument ho 2 s: E
—f—- T
Shmet Difing —=| = Sheur Plifng
HP drest Piitng Drte Srafte H HP Greal Fiiing ‘% =
W - Memzured Normai ro € Eridpe |
WET &2 ] B0 | k] Wiga? g
Bl L g J TF E
NOTE:! Cransi sechsltion a0 embdakment work i G SEGUEHCE: ,ﬂl /
e dooe befare brlage word beging. A VA Iy ADWA £ = 72
‘Scain 11150 Thit #niley SiEb Sl b pouned
0 = ng W onr 0 Bh procmeding
T the aihar wed, SICaping B1 the s | amss 3555 | an
ompietion of sy "FY secemon.
{P—Fugirivs momeal secifon Soao Mo, § = 1000 Spmn Mo, 2 = M50 Soan Mo, 3 = 1000

-t o s POURLHG DIAGRAM




62

TR0

RRIN

0000

wa

A
r
e
L1 i
il
Typicy/ HP Pilg— Mraﬂr:.c.in\:"lu
this BiI!E

]
i L " .
Ortited Snaft, 1y Shest Plie, Tyo:
& Eaiar, Bent
rinte fi Lo I
LTAT v defroof L L1
5iA 45HI0 000 - a
L Romwy “ 2 .
Y 3 %
& 2|

'D:;n':-..nafr inzgrian af um'lv [Tl T
Flaid verify slsting piie
, A JuS0 o DIIRS For (roper cnenance
2'ter npgroem of Briage Engineer.

ll-—t Bent ti 3
3

|l‘=’1

€ Adur b 2
P—L Grase Beam Ne, 2

[
PLECNER | DG PLE
[ 1] [ Lo al LEH [~ ] TR
OO | een | mmonoe | eaDwamoF el | WWALE i
o
m}:}ﬂlelﬂ 1~5 6540 17 Az e P25 2 62
oy I~ 8 366300 7] [ 584 [neass « 62
LI - e s 152 5o ueas « g
Brese | L5 | e a5 ar w0 e « 6o|fB

Oenis are oesigned for soow 1o sealion 3800w,

. Al sree! Shas! pliing ShaY conform o ASTW AGDE stesl B maet 1 Falowing
MR requirements |

Section length 58 m
Musimwn seorion oesh 250 mm Secrian Deerh
Anlmun SECHAY [WCRRES —— dmm

280 e m

sty fer e of rhe sheel plie iyeut

Tig C:L'\'fl‘.\’ﬂ' Sl Angrovd!
PRI OVmenSiong, CONES BNO SBCTTON propaniins,

sy @

The pgy quenilry @
consrucres wal lengeh

e bgsed on the shesr .:\\e wal dimensions shown The
be within 2500 mm of the sheat plie well dimensions shown

neirds Wil be regalved o ml WP pile In TS structore n
WOR Standara SpeciTicalions, Divisian 703 Asnrosed mane-
factorers of prefanicaisd ohe points ae shwn oo e NDR Approved Promucts L

k]
Span Mo, 3 = 1000
& Ariage
Sra. SEHZO00
€ Grage Amam Ne, | £ Appiment bn, | & Aern Mo ! € Ber Mo, 2 i Abwtment e, 2| i Orade Demww fio 3 - I
St S5HITI68 Srg £54H02700 Stw 0400 | Srg 4EHI0300 S 45430300 Sip 54350 L Soear Plie (@ Wing)
Eigv, 370435 Efev. 370480 [Ele. 370558 Erew., JMLG62 Elev, J70.740 Elev, JTO.TES
J.—a-m
[ s = B o SHEET PILE CORNER DETAIL (TYP.)
LI - Rat Ta Scaie £ Net Shows Shewed
.v
e
i " - - 365,000
Leved witer 3 fours — Figw Ling - Werer Leved frsy 5 mioutes
qu 352000
= fes! Sheet Bling.
HP' Siaa i —e s
! -2 62,000
| ___________ = 7F GEDLOGICAL NOTES
Moie Mo | Hile Now 2 355,000 The boriogs, mE ngoed oo phe g, frc"!u"' Fiw Chevacie’ of the
2743 m it of L&76m right ot
S 45-HDRE00 Sta A+
E Flgures besios the cotome of poclngs Peoicate tne momber of biows
S ran-":cm :n:g"rs 2 sincdary peneiraomine o '-ﬂ_rgvn O D e scod
e S witn + mm using & g mass fwlilng n'we e
el Siiry. Liomstere IO with ASTM, DISBE procedues,

LEGEND
GEDLDGICAL PROFILE

15
5
Z

ng

GELOGICAL PROFILE AN

CHRCEED BY +.0

M58

TH

LOCATEON uca spur
sxxw 40% LHB
ROADWAY (0.5 m
DETATLED BT

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

COUNTT Lancaster
HWT. B0, 5555

DESIGNED BY T/

REF. POIT, -2.00

FTA A6+

||3|




2 fB1ILL OF BARS| us
g",',é [ W | o kg
aflosa [ =2 &
BN EEEEIES o
=3

z - ; ; ; ?
R WTE T P

G R

Demal | I I T ees
053507 | A e B . 3567
[eHET] 2 130 [ 4EQ k]

¥

TOTAL = {43

WiTe FOS BENOMG DlaGRas SEE SHEET 15 OF 1L

Motes:

For Jeologlca’ Proffie ang Piie Layow!, sse shese o, 3 of 1L

The i iong shown for the hoffom of the permaneni casing are noi

UUrRYeRT [0 W e |l)lP ’ml‘ I W anlrgce of wdlen, The sievalions
inad smnn :r| the gecioglcel profiie:

Snest 1 of If m ave cu-;ln‘r--o e mppor! mat

& Socksi™ shal be "47A" concreie

il ol i e 5 of pier founcifion shay be o for
per itvem meer for tne Rens "Or Snaf | mo "Roce Sockel™,

Pormaoon! cusing shel! have outting dearh on /fs leading edge fo permit

o o senl irto fhe lmesinew resiing In & waesd Iighi ssdl

Cnce tne permanent casing (4 sealed In the mae E0d lhe hoe 1S smied,

Pl cOMMBCIOT ST cuf Ine permEen? cRSing S0 NG e top 5 &t
clovarlon stown.  Afier culiings the casfng shal be growd smoorh.

T GRoRchn:
“hriteg Snafr,

PO denates permdnent casing chamersr,

Sagtion Shisi be nodifieg prior 1o eecgedrion ol tm Firss

Dhring tne secay@l’on of (e foch SOCKRL, [he conIieinr wlil sncowds
soiid shaie conteieing iimestone.

Design casecily of ariveg st = 2135 4N

DRILLED SHAFT DATA

T
mm

BENTNOL ! | L k3 2183
BENT WO, 2 |, &3 2105

DS & 300 errs.

[

1370 PO

24-052902 Equaiy Spaned

SECTION A-A

Soale fi20

170 BG0

24-D52902 Equavy Spamed

SECTION B-B
Sedle Tr20
D53V e 30D cirs

€ Dritiea Sttt —+]
1

80 Cir.

-052N02 Equally Somced

SECTION D-D

BB pa Sectioe £-0)

[BTE02 @i rop mel o knl]—\l

Viewy steer T ool

C
T Banr & Rock Sockar——=]

-DE 2000
Hea md Far Sice

/-"‘_"‘\\\ Driided SHafl, tymn
" s, rm( I0-BI 2y e BIE1D

YT
1 FA || 1!
A T

— fead! fI:IDflc'ﬂ
}_/ or e \Il—msﬂs

Dviiims Shmft

T ]

Bert Mo, |
Ennt Ro, 2

-5

of Driiied Shart and
af Benl wail

362,703 {50}
Ui = IGL807 [52)

I el = GESE v et My | BEE e e A 2

T
NI
A | A
'
| & mm Min. fhickness
. smaalk surface fof
permanent cEsing r
| 4
| 8
=]
1379 RGO
£
B
4_ . 2
B 1
24-D52902 Eo Sedemel &
Tap of rock soces! a g
]

of pler

o, M
wley ol
|1

SIA01 @ 300 ooes, @ Aenr Noo ) gnd 3-0SIAN @ 200 ek a5 Hewr Mo, 2

3=

& of rock sgkel = 2505

?l.ﬁ
3

Limiy

220 Rock Socke]

DRILLED SHAFT FOLNDATION

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

63




Ly

F=—L Fomh
W i Ly

A

64

[ &= |
||

. Y

T8-AII80 B 300 e ol sua - sonas . |
1 Elevarinn

£-AZ200-Top mnd Botean row i 2 Speees w7700 = 54 7 Etevarion T0377 B 555F mz

B ] . E
PE— e BF i AL then 8- ALDE [ esz |

J— [ e L e & X0 mn e ”3
ac-rom [ssssro0220 |

et 1 of plie)

Grage Bemn Mo, | Eieention 38527

Grage Bagm Mo, 2 Eiedllon JP0.263

1

1

I
-

I

1

T
1
]
,___ [ Sy ——
}

Alpet-{rop and
boerom cow)

|

15 M x 500 mm x G00me
Poiystyrece, 1ppice

ok
X005

fawrion
Ievarion

E
E

Sasg
- ALOS .F
t
Al |
!
J
!
/
'
§
!
!
Ir 14
- o te— & Fogcwn
AL ‘:""1 J“- ’
a-Aign! 3- A _-_| !
[N | N (N | q-H4-4--Jf—HbHF-—-—- —_—t “'."f 'r., w
_'I— & o ngien 10p of ege | g 4w g
- b oy oy : E\b:llt;? B fmce |
[T = =3 G- 7T
_\I‘—,J'Im.'_J J—ﬁlm'_lr ‘ & Abutment I
M-ALKT o 300w cifs -J
A 5540
' Stont Pilea

A-AA2 gy 00 mn cirs.

PLAN OF ABUTMENT AND GRADE BEAM

Gemle 25 = |

K & 300 me crrs

25 e # hoies in
or stivres e

Apurmant Mo, |

J9-A002 & 300 mm cirs

e
e AIGDY bern

Llevation 268042
Aputmen! Mo, 2

SP-ANGR g 300w civs fesch M)

Aputmani Mo, | Eievalion 60825

Elevgrion Z70.088

Aputmanr No. 2 Fievatfon JR0L202

36 m THREE SPAN CONGRETE SLAB BRIDGE i “

ABUTMENT PLAN -AND ELEVATIONS

DERGN LIVE LOAD Af5/é

W i0° LHB
BOABWAY 0.5 m

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

DOURTY Lancaster

HWE. W0, 5555

J

- 1308

FiREE?

Aputment Now | Elevation J65000

Aputmant No. 3 Fieestion 30360

| dputment Mo [ Flewgrion 300050
|/_|-mu!nn! fine 2 Eimeation P0G J—"”'“ o 2 Al
A e
I = i ! .
s —H; ; Ir :
Lh 1] 1 | ([ 1]
T 1 I 7
jj — " : + —) ; ! ' ’
Li | Ly ! 4 N vutrent Soeet s e
A A
Soge 35 =




AZ260 (Tyen)

AGS0 g 300 cra—

AL af 200 ctf—

P11 —dheer ovieg

€ Grude Beam v
& Piies
& Expmasion doint mu]l = |
308
Paving Seclion Appromsh Sechion | Erd of Froor
! |
Trowel 1o m smoech (olsh mog place | Lape Briage ﬁc\:l—\_ | AloE & 30 crra.
of 585 Modifisg Assan Stwer on fm e e o -
Approgch ssciicn WIT of the grade beas 1] I T il
- ! ! ! i ar
i i ! 0 cirs
| 1 )
i 1 -
Autgeh 50 mm s 450 mm of I L
Folystyrens to slde of grade T
bedm peior (o purieg The
grevuler becklMil ang smb A ARG
t] 5 B
& 7 .
: = 0 e, sl E
LE : .
| - [l
)| [
3 [ = El g
T 1 g :
, 8 8 CE
A5G

Aburment Mo, | Fleveiion 350,000

Abstment Mo, 2 Elevaiton 366305

AL0E @ 200 Gies——

AI305-

AIXGS

3 mn Hary Bedrd
over 80 mm
Extrooes Poipsiprens

Snept Pl
ing Womi

Embankment
oo0

Flitsr Faiic Algrap

NOTE! The dveidge dire of figian
e e 03 m7 or TS kg

WING RIPRAP DE

L w
-
.
260 a75 | 5
A-A
€ ROADWAY)
‘

(SHOWN AT
Scahe I,

£ Baging pla —

B Sramr aus

DRAINAGE DETAIL

450 e w AB0 me seceion of rigewp fiver
THOrl PRORT VT QEFIFVISD Bire T

e Pies e alle e
5 o Abulmecr A |
rar Amiesnt fg, 2
far dravege. Frovide som domloege nole
s e e

Frm g 28
il AR

300 AV SRS 07 QR BT
wire wemt ceniersd ova- BEEN oty

T pMETNG of e Tlipec fgic
wet gmvmi e e mash Shall be susidiary
B ihe 1T GRANALAD BACHE (L,

Bl LL ©F BAR s
wi | s | e Joe] e | v | o | e F He | Wk kg
Azem | w6 | ea [se | - . ; : ; : ; ; ; 550
AN 1] [IET] 5TR, ' . ' . ' . ] ] " 0

- A ¥4 TE) o8 260 60 256 ' ' ' ' i . [I]
i AISHI B [ ] ] EE] 233 ' [ ' ' lig [ a7
| ] ] . . . ] . ] . ] . ] ] ] .
lﬁ A0 B D o8 &20 B0 620 B0 min | ' . ' Sa ! IST7
= | Ama - e o o 60 S0 . 5 &0
g R B B il 0 ; T ; T ; ; ; 7]
AlE0d e TG = 450 340 88 L] B0
AlSDs 4 Saa0 5TR, . . . O 5]
Al0E 2 220 vl £20 -5, 58 s ]
Al380 = 20 o £40 a0 58 ny
A'38! ki 00 Ll £40 0 58 5 [
aaeen | e | neo |ste | o g ; g ; g ; ; ; 350
Ay | [ f . f . B . i i i 250
Arge (] TE 260 E 255 1§ ne
o fmma | o[ s [ooe | o0 [0 [2m . . . . I : 57
w W | W e |on | e | e | 6o feimin| - . : B : a7
|§ LI T T T T T . . . . 55 . 50
alFs [ w0 [owm - - - - ]
g A e | 34 . [ . . . 58 i &0
A | 4 | semn ete |- 0 ; g ; T ; ; ; o |
A0S 2 30 o= &0 aa ' . ' . ' 5 s [
Al80 . 20 v L4 r40 50 i} k]
Alaal 2 Xio il 40 80 58 L] [

ABUTMENT SECTIOWS, BILL OF BARS,
AND GRANULAR HACKFILL DETAILS

&
g
3
:
3
¥
3

A ANLIL A

|=— & frode Foan

[ T

3

gl

The pay M quiniliy. o7 e@ch Atudeesd, Mor Gramule’
.

Hechf iV hes besn ssrEbiTshed ol tne foiiow! BouBhionr
Quaneity () = Araw X [L] F {2 X L2

L Graninr
Enci

230 mge,

Abuta Now |

ROADWAY {08 m
DENGN LIVE LOAD {58

mEWw 07 LHB

BATE Jung 2007

DEPARTMENT OF ROADS - BRIDGE DIVISION

OOURTT Lancysier LOCATION Hoca spuwr

HWY. W0 5555
REF. FOFR. -2 20
FTA SE+HI2

DESEONER BT (5C

65

STATE OF NEBRASKEA




66

Se40

W, L Poateay
e

S840

v
- AR a1 300 crr, (each Fgcel

s

BOB, Ty

Di0! spmced 600 me e,
pacest &5 Shown. [¥o

hoae Aagie, Unsiream side nofp

T T TS

3 e = = = = = = = € pier
T TP DT =
gl = l R
T s |/ PLAN OF BENT
L Scme 2=l . ‘
B QIR08 @ X crrs, fech Fas] mr:; L
Erae, 260771 BOGI spgeed 600 oo g, | Fipy, JE2000 mt Benr N Eiev, J60,7R5
at Hant K | [ g ——— Eipy, 60057 @ Eont Mo, 7 A ot Bent N | | BAEGE
Efew, J60475 -.-l Ele, 360,660
an Bant Mo, 3 W Baar No, 7 ' g
' I | Y e ) A e e Y A e e ! =
3 ! ey o P &
4 L L | o I I S | L L L L L . L L 8l = 2y
I e L L L A I I = g s § d 5
= = | 5 2l
L L[ B CT LI g 2 gy |w SR
LTI i B IEEEE: B g
| NIEEEE o |8 548
o - | — - | — 3 7 = -GBS @i 300 | 3 o =B
| | | L i j [ 3 ; et jench fce)| :'F - 5 E 4
HENNNNE ! NEEER 1 BE 1S s
| i L] b Bl W
NN R i T i ] A FEls
Il | =14 | | g ; g =
m = = = il 5 ' h = |! [ » ' 5 E 5
110 T I I | ] I o ® T o 2 @
. " : ] i 3
TLTL | et I PElE g
; ; . - Il s ¥ : i s o
A e | o | b = ah } s & o B 5
0 : f |l 'i_ s E| 3 i Y § =
I L | ] n— !5% H 5 il
g : . i LA NI P
e | : i a = | & i Il |I' 2 oW B ¥ o= 3"-‘“! M
L . | n | Bz g g g H
& 5 & g
IR L M- "+ e L LT LTI IR Y feiri
IL| | | L | | 1 e IR = . | | — | [ |1 [ i!l E
U L || | | ' will ;
i — — o o— - e - = — - - — - — — L — o
" * T azsa ] )
. T Tl | i W . LB
= i . s £ %
€ Drlited 51r.-—-—! sa0 € Orived s-;r.—.—! RI300 g SO0 g7, g5 Sown o £ Oriing f,‘,,_._! e \-If“'- i Mcu.nlj 0 s ¢ orives srart gg 3 E E
r T 1 Eiie, T &t Funt i 2 SECTION A-A e
Al Feare e i !$ EI
BILL OF BARS we [BRERER
. _ W Wl [ W] DM [TE] w | W | ¢ ] T T | ™| W | K
Sl 2= Er | 4 [ - g - - g 743 @
. Norer for agetwi of Orives Srefr reinforcing — . - : . - . - . - . - . .
: EvOsG0e In St wil, see “SECTION 0-C* o - . - . - . - . A
15 mm holes @i 1300 mm cantars .w% 4 303w 3R IET o ses A Y NI 765 | a0 | 2w | mo | w0 50 55
M2 Bolis csed o Fas nse gngie = | disod i £ it EL 220 ] ' . 50 . 25
o forme  Waig nuts on insioe . |=— L 3w XI127 Hloe= [ w ' ' ' v ' v ' v ' FES L .
5606 £ - - - - 54 g-.
B mm end weldsr 5!b35|_ Wit fdul o dogie HiK SETS Gw0T | . . : . : . . ] . E1) Ll
& KD ceoiers [T [T Wi S T . - — - - - - =
[ T80 [ [ o [ | Prmeos Dot oo slely
SECTION A2 | NEE) | S0 ¥ T = - — =
. . . . f I ] 7] A4 ) L) [¥]
- — Unstraem Side Oy . . . . — - 7
ELEVAT IOW MOSE_ARMOR GLE DEIAILS MITEs FOR MW DIAMETERS, HOOK LEWGTHS, & SEND ] 15




67

Zpgn Mol or 3 o= 0000 4 Span Mo, D o= WX

1]
1 L1 1 i1 LY
& o £
| . o e e el o, sl
g I EERE
o A - 5030 § 450 oy, = 2] S| ® 58S RARGE
3 Center ovee £ Roncdwty £ g e E%
= » ] = i g
= 3 NEEREH =1
E & sl B2 D[E = §
\ ) a
M Lt ] E
o 3 &lal = 38 2 3
H f @ C||m
o wi = |2
____________________ 4 = 8 g
____________________ - § el ® =
o 5 £ "5 L 3 % WD
L 0 - 7 @ 20 s . HE 5 = a5
E 49 & s 2
e > 318
| v Ly
g & 3 &l g e}
o s H =k E |8
: - g
g g ~ 3 % s A
o ! e G R ' 1 i N u
al A LR B} 2| & g
—
i T e 1 Ml
F d— — — — ]
ppp— L =2 L\ L= T , 3[4
7 - SIE) Foudlly Solced 200 7 - S 7 - S0 200 35 - SIn0 Equaiiy Sneed . i—g T E
v v Foually Speced ! T Equaly Spaced  © i §~_1\ e [ .
¢52§=
SLAB REINFORCEMENT LAYOUT ol -t
Mot 1o Scate Iséiig
g
g F— & Aturment — & fanr }r— € Briage - 7
& o 3 Span N ! er No 3 = 000 Ml S0 Neo 2 = 7300 | (Bvigge Spevelvicl stcul €) = .
e NS L5 i goos i E
CONSTRUCTION JOINT g B - S0 § 51309 § 950 cirs a0 4320 EEE -
i . ; 3555 288 -‘i 51 ﬁ
& siar L I— Cpthorml Consiruction Jalnt | Oprioew Censtrustien Joinr —= Ak
£ sisio dla 250 con 51362 0 matoh S5 1o mmigh $2500 B bEdE R
g r alt : .rh [ i eastlng Bls in Bt feeae coer € el E
' iy sy e g ——————— Py e gy S Sy Sy, B I ——————————— P mpy—— Cr——1
5[ g A ¥ i I _ £ !
[ ]¥ |
f 5’?'1 s J Lm ll__.;m- szn’..‘-—/i Lsm
’_‘-*.'ﬂ? Sl
7 - S Equaty Speced x| 300 35 - SiED) Faapily Spaced
30 [esces_ Pescn e )
' MITEy
LOMGITUDCNAL SECTION Wi P TRSEROTE 15 rEm, TN @B Ba0 deliacion
Mot o Scae Wil be [ mm for each mefer of clear soee o freotion fheveal.
RCTAL
FLAN o | O




68

4 Open Concrefe Rall o0 Bridge Deck = J720 Iy
¥
—& £na Pont F—& Pt e Fost '-—c Fast € Ena Post—a
am 2 Ma-Posts @ MO0 wm girs, = HE00 A 2205 -
o A-SIDW (Eque Speces) L 38 s 4-500! & 850 mm e Ty I8 ! ! !
| | et | (el Tyl
3 |
3 30082 (Tym) 3-SR :Trlru
7 , L faus] ] (suSHNE IR 7 F .
T1] Lo [
| [ = A BRR BER ! =
Fredl Face of Rall Bk Face [Ty sosiasl | Bace Faco [Ty Front Face of Rall ME
From Foce (Tye) A=5I05  Front Face (Tyn) g
PLAN OF OPEN CONCRETE RALL ON BRIDGE g
P—&nd of Floor & Front! Face of Sal seae L Eng of Fiper @ Fronl Fgoe of RRll—= E §
!-—c Eng ot — & Pasr f—t Pt —& et & Eng Posr— ® |
00 o5 1-Posrs @ 200 mm gies, = HI0 N 2305 00 oz ﬁ
Concreie Sall on Y Concrane Fali ga & &-‘ @
e Apgromch Section § z |5
Eapansion Fitring oty 30 550 - SI000 [Equn! Somces) ] 4-5I09) 55w civs Typices, | 375 r"' g =
= ) T ) font FiEi = e
Tl o) Tyl Expmsion Fir
g o E
Aifgal Cosu -.'—|l J.—nw mn @ At ot /_ %\- % El
& | }) i | & 8
L = m GRS =S et = EE5T SR &
T T — =3
| 250 |} X 2
I I P
- B : I :
' — e e e e e e — e = - — ' ;
o 1

:
NI L sw082 Tya) L siemd iTys)

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

5510 J Back Fas [Ty Heck Face (Typ) L—l ;
S-5IEW Fronl Faze (7 pm) Front Fae [Tyng 500 Y E
2
: ‘-g T
ELEVATION QF OPEN CONCRETE RAIL ON BRIDGE Emm=r
S 1590 Lot g =
B
] ga8 -
0 [ [ e o e 2y 2i9afH
B 3o 4 B R g E ¥
S Har Bor § ] ¥ 1
§ - e S T 12
- i S0 J g | . NOTES:
M0 e # Al Condall — (S [E ] | 610 min_{ |, 60 min Posts most be plumb
ﬁ * Measired @ Froar fece of rail
s
o Frs Tardmialind & AP DETAIL
! T .
]
p— - 1 — - - & Lazs For Bars { and 5 sl ‘e‘-’“ﬂ‘c
= FE Q’Jr"i.‘s orseg s far Bws 1w 8
sy o I 1 5
SECTION A-A Bar 4 15 be coninocus ouge \ake for a2 end &
Seae kIS e’ = Fero




69

52905 [ Span Neo ! oand a3 )

\L.'J ma Dvip Beads
DRIP BEAD DETAIL

e Curve ri 5
Frofflie Grade-
a2 S0 W e
Top of falshed &
“

|—an! Face of Aal)
el Cioae Foadway = 5400

[~— & Rogsiway [Syewercics atou ©) Frore Face of Al —-I
Haif Clewr Boacdway = 5400 350

38 - SI60 or SI08 1o meich S3500

Conducrive Concrers

W-S2602 & 20 cirk
J0-525010 & 20 oirs

5 (tad

2007 [ Span Ne, 7 )

H-52002 or 52500 m 290 et

J-52500 o 5004 Wl R0 o

AT MID SPAN

LL OF BARS wss

. RS |k

03 : . : : . : . . ] BT

a8 perid

ET) [

3 il

5 Jiod
R ]

s | @ 5020 ETR . . . . . . . . . A

e I sl . : : . : T T : Tar

soand | ms | amm [ ws s | seo [ o0 | om0 | ooss 735 1312
Sy | /32 Ll 84 | 06D 5 . ' ' ' . 5 ' A7

e | @ [T i T ; ; T ; T T : FrT)
ETHIED 4350 ETR ' . ' ' . ' . . . Rig
Stk | © | oeem | i Faites |1~ 600 [men L TES
sl | A nE0 | aTa i . i i . i . . T [TE]
S | A | i) | Jed | oW | e | sen ] . ] . £ ] iz
Siigd | @ 7000 . . . . . ; . . ; =
S | A7 | a0 . . . . . ; T T ; 7]
SiEy | | e 250 | eG | 4w | oso 5 a5
Sgt | sz | e | e | s | A : : : : : [ . [
Sip | Jse [Ei7] LI-Ful 1] 250 X I£:i) gy
SiEpe | & | aawm | W | oW | s : : : : : 5 ] i
Sigad a4 1530 (LIS 580 5 ' ' N ' N & 80 a2
— - -

5 A= E
WOTE: FOR P DJAMETERS, HOOK LEWGTHS & BENOVG DVACRAWS SEE SHEET B OF 5 I TOTAL - T kg

365NN o meech 52607 or 5RO

AT CENTES OF HENT

CROSS SECTION OF SLAR

o ag l’| WIETTgIE, The CoNrgeInT mily Ratend rhe N0 o Congustive
of the

1T e Q:ml ve Concrale ls arteed 1o Ihe e of e geck, &
4355 mm ielt and right of center roadway, exiending ihe en
The smr oot must pecaivate oompinl n-a.uh the Cenduciive Goncrete 7o be fliind wil
g,

onerere sl @gce 10 he eoge

inetus saw oot 18 regulned
¢ fength of rhe brldge oeck.
i

52300

51302 io merch bars In gend

CROSS SECTION OF SLAB & BiLL OF BARS
BATE Juns 2007

CHRCEED BY +.0

TH

DESEGN LIVE LOAD Ai5/H
DETATLED BT

LOCATEON Socg spur
sxxw J0% LHE
BOADWAY 0.5 m

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

COUNTT Lancaster
HWT. B0, 5555

DESIGNED BY T/

REF. POIT, -2.00

FTA A6+

I




NOISLAIG #300I¥d - SaV0oM J0 LNIWLYVJAd - VISVEGAN J0 AlY1s =
1007 Funr aLva [P TRCT oF ) Hi I gariiviaa LI A0 gaiereaa . 5 =
STiW130 SNOINVTIFISIN HISH @0l 141 easea Zi+9- VIS

ANQA¥T 1INV FiTHINGD FALINONDD wogQF GEE- AOd AW mﬂ

9048 BYIS JIFHINOD NVaS FTuHI W 9UE s . nmww.‘i.!i

B
3
g
-
- T
Illlulll\llll 1
I =
.|l||ll||l|l|l. 1 =
1 4%
1 g g
TIT= ! B
g |_@.!_7| g B
TEF T _ [ g &
# | e s
_ i §.e
1 2§ *fE.
v £; udg
A gp 29
i sETAFES
| mmamwm
! gprdal
! . RN
b 5 .umn
8 mm,mwu
TEN
[ % m.mwmww
=] SEriloz
|5 : agiit
| ERE
- I S Sxiigal
I g
5 | E
8 2 I8
o|8 & 2 [
3l E
1|3 o =
£ =
B
H
®
z|d
ML "
m g "
¥
=l8
28
._....m i
% g - [
w 2
: i
5 - = 2 g
. £ ) :
= z = 2 Ll ,
i : WoE s Hi
/ m ® \ §
Z z
8 %
1 5 =
¥ ;
A, k-
1 1
_ 5 2
! §
I [~
8 =1 &
i i
[ By J
£ | ]
4 ! <f A 5
Illllllllllll._ v ! mw \m =
.l-lul-llllll _ _ iz w
: £a 5 =
sd 2 L
1
% wf

| _—— —

(2250 seersy hote _/




71

138 mm Concective Concrele Pansi el
Jaz0 75 8 mm S ful negelned I Conguctive Congrere 15 4090 mm ® )0 FRF har
—= — EIrMIrf .;l Iel_:‘nr of deck 25 mirarnele shown on 40 e feyn) Elecrroce
r~ -~ | = s B er i 5 mem sAw cat Tl with Joing SeAd- 6§ mm covpiing nut
A Y A 200 ma 10 FRP b
_ ] 4
1 1
i i
2T : "‘L" < & mn Saw out
1 1 e
FIT with i semmo, ATAD-30 Concrars
i i
H |
i LH
i i
1 1 " T B =
i i Right Eipcrrads o : : -
i 1l Sew ELECTAOOE DETALL : ] & ]
A S h
- il A'__,.—--"""'::- . \L ] g %‘
wi
t HH 5 mm PVC coodult w B3
H H FC funcefon sox = o
14 1 Lt Evcirede PVC juncticn box cover Siee t0 provice 75 mm minlmus cover 5_3 E "
' -_I_.-" Sus ELECTRODE DETAIL for 80 mm concelt @i Gorfom of sish. % E E:
Bl
5 ' HE SECTION A-A S 8k
: 1 1
z : L '/ Z g8
& =
8 | | F— L foaowey & g
=| b 1 1 s End of coupling nuf mus! ke Mush with edpe of conducilee w
3 = 209 | | s | conveie,  Use lape of S0ME Ofber emsi'y rEmovEDie mesns y
i | . of Seling boh Bags 16 prevant cenerate From fiing nuls [
HNE Il T e - TLES
8 |§ ! I Zem SECTION C-C Nar-shinking grost Ermctrode <
E F 1 1 Condetihve Concrele & mm coupilog -
B o E ==;== 300 mew # [0 FRE tar &
=
E i i Cate e @
& B A O TR R =
= - ! ‘ ! sl ol T‘- _._._.EIE 1 7]
woo . . =" 4000 e #1) FAD bar (ipm) _ 2 *
§ } | HHHH See SECTION A-A o piacament, — L g
t ]
5 : | :"f’# Puace [-300 mm W10 FAP ba " g%g
% =300 e Wil / AT
| i i / siaited pales in gdfacen eecireges, (1) ga g
E 1 1
Z’ . L e ATAD-20 Corcrete
1 1 NOTE!
H | | I Wire Cencrare Diectrodes 1o moeres! E
: ! ! 5 mm OVE condull @8 shonkn,
g E o ! | B - - i
E | | o
| |-—— H 25 mm PC congull 50 mm VD condul —V oa
wal -% 1 A 1 A 5 BVC Juncrine baw i ™
|y l 11 l -EE R _— Slee 1o prowige 75 e misimom pover A
=1 T T i i i == VL juncrion pox oo For 50 MW congull & Bofrom of S --li F
«g] j T " TS B E E-
® T ! Donacriin Cooe cle SECTION B-B i g
1 1 E E Temperature Sensor SELTIUN B78 E ! h
! I H — FVC junction bax -
- T e ROTES:
1 i 1 It 1s mbicivlely esseniln! the! o dmw Culs peselisle oompielely Inioegh the Donducilve Concrens
: 5 | mic . : ., oveTiy IhFOLGROUT Ihedr enlire fengin, Io Insure compieie siectricll isoNwion from @ gcent
mn congu't e
! | ! Spe curs mEy nod be Flied wilh SEUBY M0 non-Shrink groul ey 001 b piEced wnldl mi wiriog
A A hes been complefed @od !l clrculs bave been fested and w3 by he Lnglnser.

Eipctrone pogins shal Iy mi apsmy ndheslen
Ong siRcirnoe (0 PECH PANI SABY b

Fower lemgs stm!! be 10 gmge (10 UEE).

Tempergius sensock sh8! Se Pialious RTD cRrsse model 20237 jong Awming w/’ Fibsrgiges s,
05 equvatent.

Da'n cabies sust be conve|oie )

A power 1S @00 AR CAbYA SR bE IBbie wsing I Follwing famal,

Tha posithvely wired sincirodes Shei be jaiieg wiih e parel fumbes foliowed Sy The ferter
e pegalvely wirer mlecirodes sha'l Ce MMbisd with [he pane’ rember Foipwed by the letter

@R cRoies SR be fbled wlth the pnei namber oliowed by fhe derier "IN
A care mbies end power iemds shail be rovied fo fhe newrest 25 o slecirical codsuit

4TED-30 Concrele




& L Graoe Asan Ne 1 Abulman! Now | Abutmant Niw 2 b— € Gogde Segm Ao 2 _
of Anprogen St . "|m“w of oo ® frd of fioie e
B0 (Paving Section) G200 [Approged Sechion) Sla A5HRIRE SIa 45HNLEDS F000 (Faving Section) h
Sew Dwait "8° Fomcwny (Tye)
)(—( Foge of ciear
i
- ]
,
N B
aE h Lg_
: 20-WIS2 G 300 cirs, Top EH
& £ 24 BARCE ReDery. |
Ml Ji-RiB @ IS0 cire (Tow) g Lorgftuding’ Jalny
B¢ Bl5 [Paving Sacticn Gniy) §
= Ay P =
§lq — _— — 2% — -] - &
-mg Y, e
8 i 22
=2 La-NIBY § 150 cirs, (Top) NGO @ 30 cire Top &l @ E
\ ; |
' = w e} =
L™ DRIP BEAD DETAIL i @ |7
\ & R |
& % g
27-NiX) @ 28 cirs  Eoriom Z |5
= o
1 - NIXS § =z El
o, Balrom
&
S F Ly
5% [Tyl
Euge of cnmr_f W30 (7 . w
H:l::-m Tyo) AR (7 m.._V » A ﬁ' = N
't
Al Al APPROACH SLAB WO, 2 E H
SHOWING RAEDFOREING SHORCHS CIMENSIONS wpn s =
A A A I A JETA A 8 g
o

& Expanzion Joint
£ Grace bean I_'|

Eed 6f F.'anf~—|
Paing Secion = MO0 @ § Poadwr Appromch Section = S000 & & Aomdwey

STATE OF NEBRASEA - DEPARTMENT OF ROADS - BRIDGE DIVISION

5
18 - NIXS & 4 - W7 @ 450 cirs 0NN @ 300 cirs Tap &
TN @ 295 pirs Boriom ] & z
g 2 - BRa
W =, FIg E &
! 4 nig S 5 %
\um_lll [ i 5 i E
Lkl
L.! | € e Bemes P
€ Exsrsion Jelot LONGITUDIMNAL SECTION ’ om |E
€ Grge Amm | N3 2R L
! v,

Pwving Section | Approech Secrion __,E E?-

H 'Y

LI sl T s

jalni perpenciicuier :
Joint Sewwe—) 1 iﬂsm Prefarmed Jolat Filter o lhe & s E i a
a HiB0?
7 Graniiar Bpcafin DETAIL B wiama
et APPROACH S| A 3
I R‘IL:: i:uz“n; ;ﬁpﬁ"g:‘ﬁ e W Corcrere AgT Winln = 250 me, Ses ghest  of  for ppcevent of epi ceinfproeeeer,

| | POUFInG The CONCIETE SHES, 580 SINCOD SEeCiTicaNnE for HRing mg flsisning of eproech siahs.
— SBE MODIV IO ASFHALT Gese shests aeo B olher misceieneoss Gams shed be considenes Sow Delp
hass 4 B bk s e —_
| Buce | Layer of S5 Wodifi ¥ 1ot pmy (e CONCRETE FOR PAMEMENT APPROWCHES CLASS 4780-0a L

Aap Depse Shest oxt el WL JOTNTE shat b 100 IWT 050 AN VRORT the ing siab In @ccoroance
| o Trase towm, 0 7 of the SIBVED Speciflamioie Conrmc sal asrcle [ ——
WE for 10 SarEgE rEnforzing snas! pEced 1 me nap e peing Sk - AR

o W Pt il i

The ENptIIDN QI DENEES EAITLECH SSCIOT BAT AR chapned of W1
dcw o rhe Flaw mwrerlaL

ing
SECTION C-C forpign mbter bafore the insikielen of b ensensl

* Cimansions meesed e

SECTION B-A




73

20
% Sall o Peving Secifon = 2060 - 4 Rall on Anprowch Section = 6360 Eri%'_-FFrGN Face of Reil
& Post—| 1 F:!:r—-: 'L\ —
] 150 =) a ] I ri] a 2] _
50 Oun F-nioal /383 NIt L wNn
5 = o & |
po— s woawa| [ (Eue Sowoss) gl [T I W R
T - ! i Ly o R
AL ] = i mm e
= = C LIz I 310 A =F1—1-F ————
|
l gl ! | T L RANEEECHIRRRE
Frone Face of Pair | 1000 e Tramalelpn -85 5wl o
e | o-NIBGO (EF) | i | &t (7 | s e g
i =
z_":f'r;f’:,ﬂ_ﬁﬁ"':\, o s f;:?_.""“"|—-—' PLAN OF OPEN CONCRETE RACL ON APPROACH SLAR Frons Face of Rl &
! seme 120 23
| "
s -
%0 [ i [ 400 i 400 + oo E g ﬁ
i £ e 000 o Trmwitiony 3 nm--! € Era Post é g g
far— I MR 8 = E
£ | Z-nima TEol Sodees)
B — A5 .'rﬁ'nﬁ'""h [ veai— = I T £ = Kl
Il
\_ ¥ i — = — & 3
L = S 1 1 N L AU A O R &
o ™ - 1 1 T 117 T
: w T b
| )
r=a L L -misaz E
l = 1 | || -l e ——— ettt = — i —— - L'=]
. k] :i: N #
a [ S . = s o d SECTION B-B
= P b T h - A S @
.t -’i:d’ PR - 5 ?
Z__ IR (EF) 8- hiid80 (EF) E-KIBI (AR 5 o . &
€ Lightlng Condult S I T [Fron Face of Aw . €
i fivi] = R
] + 55 g
o)
460, W00, 20, VA ) APPROA A weosi — j.'é?: 9 4 5 L}
] pm 0L 12 mm Moies Sl 140 Condar T >
= 2|F ] o * E
;J | T W As @0 Qierraes merhad, the coviractor shall furnish @ag cast Tneo the concreln Hingd - 5]
| 1 4 3 B Anproved weler Rssscoip conslallag of Chiesded loseris, hed Bccorlety 10 E.
[+ — the remplae of ine hoins shown. lnssris are o be complere wiih gEvanized
'. 3 -+ 5 plale wmshers md gmanied M22 & S0 ocmp screws.  The inserr mssembp sted [T k] ' 5
:: ;r - be 4 SN@NaEd producy of g rencreiie megeulgererer of Sech (RS @00 D cangiie ,_1_ ﬁ 2
= Guararal Cantred of reslsting & stemr ined of 155 ARG E'ﬂ -
- BalY incgrion i
g s f%a
s
e ~ is;
Scie NI5 ;4
THRIE BEAM TERWINAL CONNECTION DETAIL = kid
& Megsred & Front fdce of rah

(8) = fuck face
(FE] = Front Face
(EF} = Exgh Face
Rali must be plamd,

Front Face of Ault

CONCRETE RAIL ON APPROACH SLAB ﬂ%ﬂnaﬁ




74

I'LL OF BARS B AR M ARK BENDING DIAGRAMS
o | a - . ] Pl 2 A E’ra— AL EMTICNS, $5E OUT TO 0UT & WOT TO SCALE
[T U I e B B P LU T R ALL REWFORCNG STEEL SHALL BE EPGXr COMTED
[ : . . ; T : T T : TS O thru 45, geoerss rainfrclng
O v O O v O v O ] v . 0 thew N  pols refnforcing
T = 3 e — B e B8, culh o ol reiTaveTng &
; 5 T ; T ; T = T ' -
NS ] 3 . ] . . . [l bl sime L_La‘\av 12 “ ‘r o3 —[ 4]—| 104
WIS 00 | 6 . : . : . . : . - . —— N
fuoe ol beldge sémend - P=pl 1
NG 000 | 6o . : . : . . : [Am Apuimenty A=denr, S=SiauN=Anncesn S ] a . —
: : : : : : : : : : : 102 :
NG g - g g - g g - 70 4 - ]
PR L] 1520 4 IHD 250 380 | 35S [0 1L 105 [[a]1
HiEs e a8 | oo |- - - B | Mo 2] 'g.:' e /‘5 {')\ -r or
NIREZ . W . . . . . . . . . 58 A T | b m{[ BRRGE
ul
[ . | ; , ; . . ; . ; . . ; i B B
§ W | & . A . . ; . ; . . . ET) §
NiEE | W . EEA . . . . . . . . 25T 2 E %
s | e . e [smw | . . . . . . . . ) |-£-1 w
R F T E T T T . T . T T . = o B B :‘:‘; g H
NigT ] . 5565 Avg | STR, . . . . . . . . . ] «] - BH) & m§
e 4 . [ FHEET [T . 580 . . . : [1 } mn nz a3l -1
I F] : [ N T T : . : . : : . 5 L] (— - pegls g
N - 9 - Lay ~d l‘ﬁ
e [] iB5E TR, ' . . ' . \ B . ' ] 103 [/ w :g
. . . B . B . . B L SE=|u
HE
T T r RS ; T ; T " ; T gsz 3 E
NiEg3 ' P 360 id | oo 85 ' ' ' ' . o] ' a QG‘H 3 !
NI 3 0| e o i b Sg 3
WiED2 & 330 i L] -] ] “2 5
RIEE3 = a0 | iy o 50 5 | § o=
S : T T T T T T T =¥ B
N ] T ; o T ; T ; s il 7 " g ﬁ
WisE | g . G | - ; . ; . i 88 H
NS . 0 T T . : . : . . . 257 @ ‘-g T
o T m o0 o [ ; ; ; ; ; ; m foedkf
. . . . . . ; . ; . . ; . A SET 55 g =
MG a5 : : : : : : : : : : [15) W WL = -
ik | % g [ amo [ e | aso [ ow0 : T I W | oeTh | BT | OF BT | PR OGET %
D - 1460 | a6 . . . [ L (=] i T 7880 7 ]
nIEE3 I . - - . 85 : ; ; T ; E
. . . . . Wiz | pwm | idan A 2
NEY | & B I pa m— - -
I ) . 5 ' . . ' . ' . . ' Fred o z
5 L waos @ , e e , , B , B . , B 150 3
e = . e s . . . . . . . . 5 gl'rl kit E E‘
BT ] . EERE: Avg, | 590, | ¢ . . . . . . . . 0 = o o
EH ] f 460 Tig G0 | o | & | f f B 5 i E + ﬁ
e 4 g e |4 | o | eew . : . : . . : 5 5K T -
[T & [ ' . . ' . . . . ' I E ! a h
iz . P, g0 | e | oneo | o | 25 : . : : L] : L] - - - - I DETALING _ HOOK
ww T o T ofow [wo [ T T T Twl T ] STANDARD HOOK LENGTH | PIN DIAMETER|-Jeme. == @
- - — r - - PRIMARY STIRAUP L
DG . [ 100 T N 256 : : : . . 0 7] I PRIWART STRESS BARS STRRUPS AND TES STRESS H = —_.n
nigiE . [ g0 | v | e | aes . . . . . w0 | @ ] 1l o 90
NG - P T8 W | B0 115 " " " " " o 50 3 BaR Hock H BAR HOOE H BAR B4A
S7E 50" [T ZI7E = || uze| ™ | sue| P | _oeramms | Hoor
OWEMSER | H
” (L] EE " ] ® 14 L) L3 -
" " - ” w0 ] E ki m 1+
A 20 m 0 1B ws e | ome k| e
w L= no L) o oo w (] L} L]
F 14, w0 w £ 230 E ) e 2 (]
an 60 i 348, m [| o | wm | B e
. . . . . . . . . . . . w .y pv—— w | me
an am n: b+ w | mak s | 1B




APPENDIX B — Bridge Software User’s Guide

75



76

Nebraska DOR
Roca Spur Bridge Application User’s Guide
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1. Before Starting the Roca Spur Bridge Application

a. Connect the laptop to the ControlLogix with a null modem DB9 female-to-

female cable.
b. Start RSLinx

I. Click: Start I Programs X Rockwell Software Xl RSLinx
RSLinx

2. Start The Roca Spur Bridge Application
a. Click: Start [xI Programs Xl Roca Spur Bridge Xl Roca Spur Bridge

Note: The program will take a few moments to load and establish
communication; please be patient. If the following message appears,
the program is not communicating to the ControlLogix.

x

Communication To The ControlLogix Processor Could Not Be Established

Check your cable connections, verify that RSLinx is running, and try opening the
program again.

x

Please Check Your R5Linx DDE Topic Configuration and &l Cable Connections Before Running This Application Again

3. The Status Screen

a. The first screen that appears when the application is launched.
b. Features of the Status Screen:



I. Temperature reading of each slab
1. Amperage reading of each slab
Iii. Ambient temperature reading
Iv. Status indicator for each slab
v. Function and navigation buttons

Bridge Stotus -

Brdge Stetus

Temgp |00.0/00.0/00.0|00.0 (00.8|00.0/00.0/08 0|00.0|00.0)00.0 80.0(00.0/00.0/08.0 00.0|00.0)00.0|080.0 lllﬂll'll,l'l 08.0/00.0/00.0/00.0

T
Amps |00.0|00.0|00.0)00.0 {006 (000 |00.0/00.0|00.0]00.0 (00.0 600|000 (00.0 |00 000.0|00.0 (00.0| 6.0 00.0 [00.0 |00 0 |00.0|00.0 |00.0

|

Slabd

Temp |00.0|00.0|00.0100.0 (00.8|00.0/00.0/08 0|00.0|00.0)00.0 80.0(00.0/00.0]08.0 /00.0|00.0|00.0)80.0(00.0|00.0|080/00.0/00.0|00.0

Amps |00.0/00.0|00.0(00.0 {060.0)000|00.0|00.0|00.0]00.0 (000 |60.0|00.0/00.0| 00 0| 00.0|00.0|00.0| 60.0 (00.0

00.0/000/00.0]00.0|00.0

Slabd

. Logond
Asibientd smp o O

OﬁO Fault ‘

Ext [.anhul Screen
L

Download

Data Enult Screen Enull Reset

4. Control Screen

a. Features of the Control Screen
I On/Off control buttons

Ii.  Temperature setpoints

ii.  Amperage setpoints

b. Navigate to the Control Screen by clicking the “Control Screen” button on the

Status Screen.

C. On/Off Control

I. Clicking the “Start” button will turn on the bridge.
ii.  Clicking the “Stop” button will turn off the bridge.

lii.  If the bridge is running, the “Start” button will be gray, and the “Stop”
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button will be red.

Iv.  If the bridge is not running, the “Start” button will be green, and the “Stop”
button will be gray.

d. Adjusting Setpoints

I. Type a value into a temperature or amperage field.

Ii. New settings will not take effect until the “Status Screen”
button is pressed.
Screen appearance when the bridge is not running

Dn /0 Conlrol Tempessture Setponts
Start

Lower Setpoint 5]
Uppnr Setpoint I‘.E

Amp Seipomts
Sleb1  [i5 Sb 14 [5 Skb 27T [i5 Sleb 40 [i5
Slab2 [i5 Stab 15 [i5 Skb2e |5 Sbd1 [I5
Slab2 [is Slab 16 [15 Skb2y [i5 Slabd42 15
5lb4 15 Sleb 17 5 Skb3m [15 Slb43 15
Slab5 [i5 Stab 18 73 Skb 3 [15 Slab 44 [i5
Slab6 [i5 Slab18 [is Skb3 [i5 Slab 45 15
Seb7 [is Slb 20 5 Skb33 [15 Slob 46 [i5~
Slb @t [i5 Stab 21 5 Skb34 [15 Shb 47 [i5
Slab3 15 Sisb22 [iIn Sleb35 17 Sleb 4B 15
5lb 10 15 Sleb 23 fi5 Skb 36 [15 Slb4s [15
Slab 11 [i5 Stab 24 [i5 Skb 37 (15 Slab 50 [i5
Slab 12 [in Slab2s [in Skeb38 [11 SlebS1 [in
5lb13 [15 Sleb 26 [15 Skb39 [15 Slebs2 [15

Status Screan

Screen appearance when the bridge is running
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Control Screen e
Temperature 5etponts

Lower Sctpoint &0

Upper Setpoint ©5

Slab1 [i5 Sish1e 5 Skab 27 [15 Slab 40 [15

sab2z 15 stbas [is sz 15 sab4r 15
Slab3 15 Siab 16 [i5 Skb23 [15 Skbe2 [i5
Sleba  [in Siab 17 5 Skeb 30 [1n Slab 43 1=
stab s[5 stab 18 [15 skb 3 15 Stab 44 i3

Slabb 15 Siab 19 15 Skb 32 [15 Slah4s [is
Slab7  fis Stsb 20 [in Skb33 [0 Sleb 46 [iz
Sabg  [i5 stan 21 [z Stab 34 |15 Slab &7 17
Slaba [is Stoh 22 [is Skb 35 [15 Slab <8 [I5
Slab 10 [is Sish 23 5 Skeb 56 [1n Sleb 43 [iz
slab 11 [15 Stab 24 |15 swkb 37 |15 slabsn |13

Shab 12 [is Stob 26 [15 Skb 38 [i5 Slab st [is
Slab 13 15 Siab 26 [m Skb 33 [in Sb52 [in

Status Screen

5. Download Data

a. Clicking the “Download Data” button will download the previous 3 days of
temperature and amperage data to an Excel spreadsheet.

b. This process will take between 10 and 20 minutes.

C. Text on the Status Screen will indicate the progress of the download.

d. A message box, confirming a completed download, will appear when the
download is finished.

e. The new Excel file will be located in the “C:\Program Files\Bridge\Data’
directory.

f. The new Excel file will be named ‘Bridge Data MMDDYY HHmm’. For
example: If the download finished on April 8, 2003 at 8:33 AM, the file will be
called ‘Bridge Data 040803 0833°.

g. Before the excel file can be opened, the Bridge Application must be closed. The
user will be prompted to do this.




Workbook Created x|

&n Excel Spreadsheet Named 'Bridge Data MMDDYY HHmm' Has Been Created in the 'C:\Program Files\Bridge\Data’ Directory

Close Application I x|

Click 'OK' To Close This Application and Open The New Excel Spreadsheet,

Cancel |

6. Fault Screen

a. Displays a list of the last 25 faults that occurred in the operation of the
bridge.
I. Date of fault
ii. Time of fault
iii. Slab number of fault
Iv. Description of fault
b. Navigate to the Fault Screen by clicking the “Fault Screen” button.
c. The faults may take a few minutes to download.
d. Exit by clicking the “Status Screen” button.
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Faults
Date Time Slab Descrption
States Screen

7. Resetting Faults

a. Clicking the “Fault Reset” button on the Status Screen will reset faults.
b. Faults will be reset, but they will still appear in the fault history list in the Fault
Screen.

8. Closing Your Bridge Session

a. Click the “Exit” button on the Status Screen.
b. Close RSLinx.
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APPENDIX C — Weather Data
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STATION: LINCOLN

MONTH: DECEMBER
YEAR: 2003
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 43 30 37 6 28 0 0.00 0.0 0 5.0 12 350 M M 6 14 350
2 43 25 34 3 31 0 0.09 0.0 0 10.4 22 130 M M 6 1 25 140
3 35 31 33 3 32 0 T T T 7.5 14 70 M M 10 1 16 80
4 37 31 34 4 31 0 0.01 T 0 9.2 31 330 M M 10 18 43 350
5 31 19 25 -5 40 0 0.00 0.0 0 17.0 38 330 M M 10 1 45 330
6 32 18 25 -4 40 0 0.00 0.0 0 10.3 20 170 M M 51 24 170
747 29 38 9 27 0 0.00 0.0 0 10.5 22 190 M M 01 24 170
8 46 21 34 5 31 0 T T 0 9.9 22 20 M M 41 25 20
9 33 18 26 -2 39 0 0.40 6.5 0 22.4 31 340 M M 10 128 37 350
10 23 6 15 -13 50 0 0.00 0.0 6 14.3 28 340 M M 18 32 340
11 19 5 12 -16 53 0 T T 6 4.2 12 70 M M 6 1 13 70
12 20 =2 9 -18 56 0 0.00 0.0 5 1.9 8 180 M M 1 18 9 170
13 28 13 21 -6 44 0 T 0.1 5 6.7 15 160 M M 10 18 16 170
14 32 23 28 1 37 0 0.00 0.0 2 13.0 22 200 M M 5 18 26 190
15 35 26 31 4 34 0 0.01 0.2 1 15.6 33 330 M M 8 189 41 320
le 37 17 27 1 38 0 0.00 0.0 1 13.2 39 340 M M 4 44 340
17 43 15 29 3 36 0 0.01 0.0 1 10.3 37 330 M M 3 47 330
18 47 33 40 14 25 0 0.00 0.0 T 17.2 35 330 M M 1 41 330
19 42 24 33 8 32 0 0.00 0.0 0 6.9 16 330 M M 0 20 310
20 46 22 34 9 31 0 0.00 0.0 0 11.7 22 190 M M 0 25 200
21 53 35 44 19 21 0 0.00 0.0 0 6.3 18 210 M M 0 22 210
22 50 28 39 14 26 0 0.00 0.0 0 8.8 20 10 M M 6 22 360
23 37 15 26 2 39 0 0.00 0.0 0 7.9 15 310 M M 0 20 320



24 40 12 26 2 39 0 0.00 0.0 0 5.6 15 200 M M 01 17 190
25 48 23 36 12 29 0 0.00 0.0 0 11.2 20 160 M M 0 23 160
26 50 34 42 18 23 0 0.00 0.0 0 15.6 25 160 M M 6 8 31 160
27 56 33 45 21 20 0 0.00 0.0 0 15.6 29 180 M M 2 1 37 180
28 43 24 34 11 31 0 0.00 0.0 0 10.7 22 290 M M 3 26 280
29 42 22 32 9 33 0 T T 0O 7.6 18 310 M M 3 23 320
30 49 19 34 11 31 0 0.00 0.0 0 9.8 23 210 M M 1 26 190
31 39 15 27 4 38 0 0.00 0.0 0O 6.7 13 120 M M 0 16 100
SM 1226 664 1065 0 0.52 6.8 323.1 M 121
AV 39.5 21.4 10.4 FASTST PSBL % 4 MAX (MPH)
MISC —-—-——-> 39 340 47 330
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: DECEMBER
YEAR: 2003
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 30.5 TOTAL FOR MONTH: 0.52 1 = FOG
DPTR FM NORMAL: 4.0 DPTR FM NORMAL: -0.34 2 = FOG REDUCING VISIBILITY
HIGHEST: 56 ON 27 GRTST 24HR 0.40 ON 9- 9 TO 1/4 MILE OR LESS
LOWEST : -2 ON 12 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 6.8 INCHES 5 = HAIL
GRTST 24HR 6.5 ON 9- 9 6 = GLAZE OR RIME
GRTST DEPTH: 6 ON 11,10 7 = BLOWING DUST OR SAND:

VSBY 1/2 MILE OR LESS



[NO.

MAX
MAX
MIN
MIN

[HDD

[CDD

OF DAYS WITH]

32
90
32

0

OR BELOW:
OR ABOVE:
OR BELOW:
OR BELOW:

(BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL
(BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

]
1065

-123

2314

-163
]

1132
=22

[WEATHER - DAYS WITH]

.01 INCH OR MORE:
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

= O O O
O O~ Ol

CLEAR (SCALE 0-3) 16
PTCLDY (SCALE 4-7) 9
CLOUDY (SCALE 8-10) 6

[PRESSURE DATA]
HIGHEST SLP 30.68 ON 1
LOWEST SLP 29.40 ON 15

Ne

SMOKE OR HAZE

= BLOWING SNOW
= TORNADO
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STATION: LINCOLN

MONTH: JANUARY
YEAR: 2004
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 56 21 39 16 26 0 0.00 0.0 0 5.8 14 260 M M 0 16 260
2 63 26 45 22 20 0 0.00 0.0 0 7.4 23 10 M M 2 12 26 10
3 31 19 25 3 40 0 0.01 0.2 0 17.7 24 30 M M 9 29 30
4 19 10 15 -7 50 0 0.28 4.8 2 18.1 29 10 M M 10 1 35 20
5 10 -6 2 -20 63 0 T T 5 11.8 21 360 M M 4 24 10
6 13 -9 2 =20 63 0 0.00 0.0 5 6.0 15 230 M M 0 18 270
7 29 -5 12 -10 53 0 0.00 0.0 4 5.3 21 180 M M 0 25 180
8 31 15 23 1 42 0 0.00 0.0 4 7.2 21 350 M M 5 18 24 360
9 27 13 20 -2 45 0 0.00 0.0 3 3.7 14 340 M M 6 18 17 340
10 40 9 25 3 40 0 0.00 0.0 3 5.7 18 210 M M 0 18 24 200
11 52 22 37 15 28 0 0.00 0.0 2 5.5 13 310 M M 0 16 310
12 47 18 33 11 32 0 0.00 0.0 T 3.2 12 230 M M 01 14 240
13 44 19 32 10 33 0 0.00 0.0 0 4.6 14 210 M M 01 17 210
14 47 19 33 11 32 0 0.00 0.0 0 11.4 29 330 M M 0 33 330
15 51 18 35 13 30 0 0.00 0.0 0 8.8 21 210 M M 0 18 26 220
le 47 31 39 17 26 0 0.04 0.0 0 3.4 9 340 M M 712 12 340
17 42 24 33 11 32 0 T 0.0 0 14.1 25 10 M M 6 1 32 350
18 28 718 -4 47 0 0.00 0.0 0 13.9 24 10 M M 0 30 20
19 23 3 13 -9 52 0 0.00 0.0 0 5.5 13 170 M M 3 15 160
20 33 22 28 6 37 0 0.00 0.0 0 7.0 15 180 M M 10 17 170
21 52 19 36 14 29 0 0.00 0.0 0 11.0 25 20 M M 2 30 20
22 26 14 20 -2 45 0 0.00 0.0 0 9.9 23 360 M M 6 26 20



23 62 26 44 22 21 0 0.00 0.0 0 12.5 24 300 M M 0 29 310
24 34 23 29 6 36 0 0.00 0.0 0 12.7 18 110 M M 5 18 22 80
25 26 21 24 1 41 0 0.28 4.5 0 10.6 16 100 M M 10 16 21 100
26 21 2 12 -11 53 0 0.19 5.6 5 18.0 29 340 M M 10 128 36 340
27 7 -8 0 -23 65 0 0.00 0.0 10 7.4 25 340 M M 0 29 350
28 3 -8 -2 -25 67 0 0.00 0.0 10 10.1 20 10 M M 2 23 10
29 3 -8 -2 -25 67 0 0.00 0.0 9 9.9 18 30 M M 6 21 30
30 6 =7 0 -24 65 0 0.00 0.0 9 6.8 13 80 M M 3 15 70
31 19 4 12 -12 53 0 0.01 0.2 9 7.8 15 70 M M 6 18 17 80
SM 992 354 1333 0 0.81 15.3 282.7 M 112
AV 32.0 11. 9.1 FASTST PSBL % 4 MAX (MPH)
MISC —--—-> 29 330 36 340
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: JANUARY
YEAR: 2004
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 21.7 TOTAL FOR MONTH: 0.81 1 = FOG
DPTR FM NORMAL: .7 DPTR FM NORMAL: 0.14 2 = FOG REDUCING VISIBILITY
HIGHEST: 63 ON GRTST 24HR 0.28 ON 25-25 TO 1/4 MILE OR LESS
LOWEST : -9 ON 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 15.3 INCHES 5 = HAIL
GRTST 24HR 5.6 ON 26-26 6 = GLAZE OR RIME
GRTST DEPTH: 10 ON 28,27 7 = BLOWING DUST OR SAND:
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VSBY 1/2 MILE OR LESS

8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 17 0.01 INCH OR MORE: 6

MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 3

MIN 32 OR BELOW: 31 0.50 INCH OR MORE: 0

MIN O OR BELOW: 7 1.00 INCH OR MORE: 0

[HDD (BASE 65) ]

TOTAL THIS MO. 1333 CLEAR (SCALE 0-3) 17

DPTR FM NORMAL 5 PTCLDY (SCALE 4-7) 9

SEASONAL TOTAL 3647 CLOUDY (SCALE 8-10) 5

DPTR FM NORMAL -158
[CDD (BASE 65) 1]
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP 30.76 ON 5
LOWEST SLP 29.61 ON 2

O O OO



STATION: LINCOLN

MONTH: FEBRUARY
YEAR: 2004
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 20 16 18 -6 47 0 0.30 4.6 8 9.4 15 20 M M 10 12 18 20
2 18 8 13 -11 52 0 0.05 1.1 13 12.7 23 340 M M 7 189 30 330
3 19 -7 6 -19 59 0 0.00 0.0 13 3.9 10 170 M M 0 18 13 170
4 26 10 18 =7 47 0 0.02 0.4 12 9.8 17 130 M M 91 22 120
5 26 22 24 -1 41 0 0.38 7.0 13 9.5 15 100 M M 10 128 20 110
6 22 9 16 -10 49 0 0.02 0.4 18 15.0 25 330 M M 9 18 29 330
7 13 -5 4 =22 6l 0 T T 17 8.1 18 320 M M 2 8 21 330
8 34 -7 14 -12 51 0 T 0.0 15 15.7 36 230 M M 2 168 44 240
9 34 13 24 -2 41 0 0.00 0.0 13 7.8 15 240 M M 2 18 280
10 32 13 23 -4 42 0 0.00 0.0 12 9.1 16 210 M M 1 20 220
11 36 12 24 -3 41 0 T T 11 14.5 30 320 M M 4 36 320
12 15 1 8 -19 57 0 0.00 0.0 10 10.3 21 330 M M 1 23 330
13 32 4 18 -10 47 0 0.00 0.0 9 9.0 20 240 M M 0 22 230
14 22 4 13 -15 52 0 0.00 0.0 9 11.1 24 20 M M 0 18 26 20
15 17 -6 6 -22 59 0 0.00 0.0 9 5.2 10 10 M M 0 12 10
16 36 9 23 -6 42 0 0.00 0.0 9 3.0 10 180 M M 0 18 12 180
17 40 7 24 -5 41 0 0.00 0.0 8 5.7 17 190 M M 1 18 20 190
18 43 30 37 8 28 0 0.00 0.0 7 10.1 24 210 M M 0 18 30 200
19 50 28 39 9 26 0 0.00 0.0 6 7.6 23 340 M M 2 18 28 340
20 47 33 40 10 25 0 T 0.0 5 17.7 31 330 M M 4 18 37 340
21 49 22 36 6 29 0 T 0.0 2 6.4 15 170 M M 2 17 170
22 56 28 42 11 23 0 0.00 0.0 T 9.1 18 190 M M 5 22 180
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23 40 26 33 2 32 0 0.00 0.0 T 12.9 21 20 M M 7 18 26 50
24 34 31 33 2 32 0 0.00 0.0 T 9.6 15 70 M M 10 18 17 70
25 40 22 31 -1 34 0 0.00 0.0 0 6.2 13 110 M M 7 18 15 130
26 50 17 34 2 31 0 0.00 0.0 0 8.6 20 170 M M 0 18 24 170
27 59 34 47 14 18 0 0.00 0.0 0 17.0 29 170 M M 0 35 170
28 57 39 48 15 17 0 0.00 0.0 0 17.0 28 180 M M 2 32 180
29 49 44 47 14 18 0 0.40 0.0 0 16.8 41 160 M M 10 18 47 170
SM 1016 457 1142 0 1.17 13.5 298.8 M 107
AV 35.0 15.8 10.3 FASTST PSBL % 4 MAX (MPH)
MISC —----> 41 160 47 170

NOTES:

# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.

PRELIMINARY LOCAL CLIMATOLOGICAL DATA

[TEMPERATURE DATA]

AVERAGE MONTHLY: 25.
DPTR FM NORMAL: -2.
HIGHEST: 59 ON 27
LOWEST : -7 ON 8

4
9

14

(WS FORM: F-6) , PAGE 2

STATION: LINCOLN
MONTH : FEBRUARY
YEAR: 2004
LATITUDE: 40 50 N

LONGITUDE: 96 45 W

[PRECIPITATION DATA]
TOTAL FOR MONTH: 1.17
DPTR FM NORMAL: 0.51
GRTST 24HR 0.40 ON 29-29

SNOW, ICE PELLETS, HAIL
TOTAL MONTH: 13.5 INCHES
GRTST Z24HR 7.0 ON 5- 5
GRTST DEPTH: 18 ON 6

SYMBOLS USED IN COLUMN 16

1 = FOG

2 = FOG REDUCING VISIBILITY
TO 1/4 MILE OR LESS

= THUNDER

ICE PELLETS

HATL

GLAZE OR RIME

= BLOWING DUST OR SAND:
VSBY 1/2 MILE OR LESS

8 = SMOKE OR HAZE

~ o U W
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[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 12 0.01 INCH OR MORE: 6

MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 3

MIN 32 OR BELOW: 25 0.50 INCH OR MORE: 0

MIN O OR BELOW: 4 1.00 INCH OR MORE: 0

[HDD (BASE 65) 1]

TOTAL THIS MO. 1142 CLEAR (SCALE 0-3) 17

DPTR FM NORMAL 67 PTCLDY (SCALE 4-7) 6

SEASONAL TOTAL 4789 CLOUDY (SCALE 8-10) 6

DPTR FM NORMAL -59

[CDD (BASE 65) ]
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP 30.61 ON 12
LOWEST SLP 29.36 ON 29

O O OO



STATION: LINCOLN

MONTH: MARCH
YEAR: 2004
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 47 34 41 8 24 0 0.11 T 0 19.3 38 180 M M 10 18 45 180
2 39 33 36 2 29 0 0.00 0.0 0 8.6 16 310 M M 10 8 21 320
3 41 33 37 3 28 0 0.04 T 0 5.1 12 320 M M 9 18 13 320
4 38 32 35 0 30 0 0.72 T 0 12.5 26 10 M M 10 12 31 10
5 41 32 37 2 28 0 0.26 T 0 13.6 25 340 M M 10 1 30 340
6 63 25 44 9 21 0 0.00 0.0 0 14.7 36 330 M M 01 43 320
7 52 30 41 5 24 0 0.00 0.0 0 14.8 32 330 M M 0 40 310
8 68 27 48 12 17 0 0.00 0.0 0 12.9 32 340 M M 0 38 330
9 57 33 45 8 20 0 0.00 0.0 0 8.6 17 330 M M 0 22 330
10 58 33 46 9 19 0 0.01 0.0 0 15.1 36 340 M M 21 40 340
11 44 21 33 -4 32 0 0.00 0.0 0 15.0 32 330 M M 0 38 330
12 59 15 37 -1 28 0 0.00 0.0 0 9.4 20 170 M M 1 23 160
13 62 43 53 15 12 0 T 0.0 0 17.4 32 210 M M 6 8 41 180
14 54 32 43 4 22 0 0.00 0.0 0 11.5 28 320 M M 1 35 320
15 47 30 39 0 26 0 0.56 T 0 14.2 28 150 M M 10 1 33 130
le 42 29 36 -3 29 0 T T T 7.2 17 210 M M 7 18 20 220
17 58 29 44 4 21 0 T T 0 4.9 15 50 M M 4 17 50
18 56 38 47 7 18 0 T 0.0 0 10.9 21 360 M M 31 24 350
19 74 34 54 13 11 0 0.00 0.0 0 17.1 32 200 M M 3 18 38 200
20 61 34 48 717 0 0.00 0.0 0 18.3 31 10 M M 0 18 38 20
21 44 23 34 -7 31 0 0.00 0.0 0 9.6 18 360 M M 1 21 10
22 56 32 44 2 21 0 0.00 0.0 0 11.9 23 180 M M 4 28 190



23 65 37 51 9 14 0 T 0.0 0 8.6 21 190 M M 2 8 26 190
24 76 53 65 22 0 0 0.00 0.0 0 13.8 22 210 M M 18 26 230
25 72 60 66 23 0 1 0.00 0.0 0 13.2 22 200 M M 9 18 28 190
26 77 58 68 25 0 3 0.00 0.0 0 9.0 22 170 M M 8 18 26 160
27 67 45 56 12 9 0 0.98 0.0 0 17.9 33 170 M M 9 138 44 160
28 59 39 49 5 16 0 0.02 0.0 0 8.4 33 310 M M 33 40 320
29 58 34 4o 1 19 0 0.13 0.0 0 8.2 24 270 M M 33 31 290
30 47 29 38 =7 27 0 0.00 0.0 0 9.3 21 10 M M 3 25 330
31 54 23 39 -6 26 0 0.00 0.0 0 2.3 13 80 M M 0 18 15 80
SM 1736 1050 619 4 2.83 T 363.4 M 129
AV 56.0 33.9 11.7 FASTST PSBL % 4 MAX (MPH)
MISC —--—-> 38 180 45 180
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: MARCH
YEAR: 2004
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 44.9 TOTAL FOR MONTH: 2.83 1 = FOG
DPTR FM NORMAL: 5.5 DPTR FM NORMAL: 0.62 2 = FOG REDUCING VISIBILITY
HIGHEST: 77 ON 26 GRTST 24HR 0.98 ON 27-27 TO 1/4 MILE OR LESS
LOWEST : 15 ON 12 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: T 5 = HAIL
GRTST 24HR T ON 17-17 6 = GLAZE OR RIME
GRTST DEPTH: 0 7 = BLOWING DUST OR SAND:
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VSBY 1/2 MILE OR LESS

8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 0 0.01 INCH OR MORE: 9

MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 6

MIN 32 OR BELOW: 15 0.50 INCH OR MORE: 3

MIN O OR BELOW: 0 1.00 INCH OR MORE: 0

[HDD (BASE 65) ]

TOTAL THIS MO. 619 CLEAR (SCALE 0-3) 18

DPTR FM NORMAL -180 PTCLDY (SCALE 4-7) 4

SEASONAL TOTAL 5408 CLOUDY (SCALE 8-10) 9

DPTR FM NORMAL -239
[CDD (BASE 65) 1]
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP M ON M
LOWEST SLP M ON M

w b Wb



STATION: LINCOLN

MONTH : DECEMBER
YEAR: 2004
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 39 17 28 -3 37 0 0.00 0.0 T 2.0 8 330 M M 0 9 340
2 45 21 33 2 32 0 0.00 0.0 T 4.7 17 260 M M 0 23 270
3 47 19 33 3 32 0 0.00 0.0 0 6.8 15 260 M M 1 18 280
4 57 25 41 11 24 0 0.00 0.0 0 5.2 17 250 M M 0 25 250
5 39 25 32 2 33 0 0.42 0.0 0 4.4 12 140 M M 5 12 14 140
6 39 34 37 8 28 0 0.00 0.0 0 3.7 13 190 M M 10 12 14 220
7 35 27 31 2 34 0 0.00 0.0 0 6.9 20 310 M M 9 12 22 310
8 47 25 36 729 0 0.00 0.0 0 1.9 14 150 M M 112 18 150
9 54 23 39 11 26 0 T 0.0 0 7.8 23 340 M M 5 12 30 340
10 40 25 33 5 32 0 0.00 0.0 0 17.3 29 330 M M 8 36 320
11 48 17 33 5 32 0 0.00 0.0 0 6.9 18 180 M M 11 22 180
12 51 32 42 15 23 0 0.00 0.0 0 19.0 37 340 M M 1 40 330
13 32 11 22 -5 43 0 0.00 0.0 0 13.0 28 350 M M 1 31 350
14 39 8 24 -3 41 0 0.00 0.0 0 7.5 16 190 M M 0 21 200
15 44 26 35 8 30 0 0.00 0.0 0 11.9 24 220 M M 0 32 210
le 51 21 36 10 29 0 0.00 0.0 0 4.7 17 340 M M 0 20 320
17 49 19 34 8 31 0 0.00 0.0 0 4.2 13 280 M M 2 15 290
18 49 20 35 9 30 0 0.00 0.0 0 11.5 31 340 M M 3 37 340
19 20 2 11 -14 54 0 0.00 0.0 0 6.5 22 360 M M 1 26 20
20 52 19 36 11 29 0 0.01 0.0 0 11.7 28 320 M M 2 32 320
21 37 9 23 -2 42 0 0.00 0.0 0 13.0 25 310 M M 0 33 300
22 18 3 11 -14 54 0 0.00 0.0 0 8.1 14 20 M M 0 18 350
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23 13 -4 5 -19 60 0 0.00 0.0 0 8.1 22 350 M M 2 26 350
24 32 -4 14 -10 51 0 0.00 0.0 0 14.8 31 220 M M 4 38 220
25 55 20 38 14 27 0 0.00 0.0 0 7.0 22 320 M M 3 26 330
26 36 16 26 2 39 0 0.00 0.0 0 8.5 17 120 M M 4 1 20 110
27 47 23 35 11 30 0 0.00 0.0 0 5.8 14 140 M M 0 18 17 130
28 49 18 34 11 31 0 0.00 0.0 0 1.8 12 360 M M 0 18 14 360
29 57 14 36 13 29 0 0.00 0.0 0 7.3 20 190 M M 0 18 22 160
30 65 44 55 32 10 0 T 0.0 0 14.7 30 210 M M 1 37 220
31. 50 21 36 13 29 0 0.00 0.0 0 7.2 13 320 M M 0 M M
SM 1336 576 1051 0 0.43 0.0 253.9 M 64
AV 43.1 18.6 8.2 FASTST PSBL % 2 MAX (MPH)
MISC —--—-> 37 340 40 330
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: DECEMBER
YEAR: 2004
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 30.8 TOTAL FOR MONTH: 0.43 1 = FOG
DPTR FM NORMAL: 4.3 DPTR FM NORMAL: -0.43 2 = FOG REDUCING VISIBILITY
HIGHEST: 65 ON 30 GRTST 24HR 0.42 ON 4- 5 TO 1/4 MILE OR LESS
LOWEST : -4 ON 24,23 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 0.0 INCH 5 = HAIL
GRTST 24HR 0.0 6 = GLAZE OR RIME
GRTST DEPTH: 0 7 = BLOWING DUST OR SAND:



[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL
[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

]
1051
-137
2111
-366

]

992
-162

VSBY 1/2 MILE OR LESS

@
Il

SMOKE OR HAZE
= BLOWING SNOW
X = TORNADO

Ne

[WEATHER - DAYS WITH]

.01 INCH OR MORE:
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

R O o O
O O DN

CLEAR (SCALE 0-3) 24
PTCLDY (SCALE 4-7) 4
CLOUDY (SCALE 8-10) 3

[PRESSURE DATA]
HIGHEST SLP 30.78 ON 14
LOWEST SLP 29.44 ON 20
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STATION: LINCOLN

MONTH: JANUARY
YEAR: 2005
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 45 23 34 11 31 0 T 0.0 0 13.3 21 340 M M 10 1 24 350
2 29 15 22 -1 43 0 0.04 T 0 10.9 20 20 M M 6 6 24 10
3 25 18 22 0 43 0 0.03 0.1 0 11.5 18 20 M M 10 16 23 10
4 20 11 16 -6 49 0 0.34 2.5 T 16.6 29 20 M M 10 16 32 20
5 11 4 8 -14 57 0 0.49 5.9 4 18.1 29 10 M M 10 126 32 10
6 11 -8 2 =20 63 0 T T 8 8.8 17 210 M M 11 21 200
7 25 -1 12 -10 53 0 0.00 0.0 8 8.1 17 340 M M 8 1 18 340
8 29 -9 10 -12 55 0 0.00 0.0 7 6.9 18 170 M M 4 1 21 170
9 35 14 25 3 40 0 0.00 0.0 6 9.9 26 330 M M 6 1 32 340
10 20 11 16 -6 49 0 0.00 0.0 5 10.0 16 20 M M 7 18 21 60
11 22 17 20 -2 45 0 T 0.0 5 7.0 16 20 M M 10 16 18 20
12 29 19 24 2 41 0 T T 4 5.6 17 340 M M 9 12 20 340
13 25 -6 10 -12 55 0 0.00 0.0 4 14.6 29 340 M M 1 33 340
14 2 =7 =2 =24 67 0 0.10 2.0 5 7.6 14 10 M M 10 1 16 10
15 4 -18 =7 =29 72 0 T T 6 3.2 9 30 M M 3 10 30
le 11 -18 -3 -25 68 0 0.00 0.0 6 1.2 6 20 M M 1 6 330
17 24 -2 11 -11 54 0 0.00 0.0 6 6.4 16 170 M M 4 18 18 170
18 39 6 23 1 42 0 0.00 0.0 6 15.0 31 210 M M 1 18 39 200
19 41 26 34 12 31 0 0.00 0.0 4 6.2 14 310 M M 0 16 310
20 48 27 38 16 27 0 0.00 0.0 2 4.9 16 30 M M 11 20 30
21 38 27 33 11 32 0 0.00 0.0 T 13.9 41 340 M M 10 1 52 340
22 27 5 16 -6 49 0 T T 0 17.8 39 340 M M 2 19 45 340



23 30 10 20 -2 45 0 0.00 0.0 0 13.3 25 190 M M 3 29 210
24 55 22 39 16 26 0 0.00 0.0 0 2.7 13 210 M M 0 15 210
25 58 26 42 19 23 0 0.00 0.0 0 5.4 14 350 M M 01 16 350
26 36 26 31 8 34 0 0.00 0.0 0 11.3 20 20 M M 8 25 20
27 32 25 29 6 36 0 0.00 0.0 0 10.9 16 130 M M 10 18 21 140
28 36 27 32 9 33 0 T T 0 8.8 15 150 M M 8 18 17 150
29 39 26 33 10 32 0 T T 0 2.6 8 40 M M 9 18 9 40
30 36 32 34 10 31 0 0.03 T 0 2.1 7 150 M M 10 1 7 130
31 40 32 36 12 29 0 T 0.0 0O 1.5 9 140 M M 10 128 13 120
SM 922 380 1355 0 1.03 10.5 276.1 M 182
AV 29.7 12.3 8.9 FASTST PSBL % 6 MAX (MPH)
MISC —--—-> 41 340 52 340
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: JANUARY
YEAR: 2005
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 21.0 TOTAL FOR MONTH: 1.03 1 = FOG
DPTR FM NORMAL: -1.4 DPTR FM NORMAL: 0.36 2 = FOG REDUCING VISIBILITY
HIGHEST: 58 ON 25 GRTST 24HR 0.49 ON 5- 5 TO 1/4 MILE OR LESS
LOWEST : -18 ON 16,15 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 10.5 INCHES 5 = HAIL
GRTST 24HR 5.9 ON 5- 5 6 = GLAZE OR RIME
GRTST DEPTH: 8 ON 7, ©6 7 = BLOWING DUST OR SAND:
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[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL
[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

]

]

18
0
31
8

1355

27
3466
-339

O O OO

VSBY 1/2 MILE OR LESS

@
Il

SMOKE OR HAZE
= BLOWING SNOW
X = TORNADO

Ne

[WEATHER - DAYS WITH]

.01 INCH OR MORE:
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

R O o O
OO W o

CLEAR (SCALE 0-3) 11
PTCLDY (SCALE 4-7) 5
CLOUDY (SCALE 8-10) 15

[PRESSURE DATA]
HIGHEST SLP 30.97 ON 15
LOWEST SLP 29.54 ON 12

101



102

STATION: LINCOLN
MONTH: FEBRUARY
YEAR: 2005
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 41 28 35 11 30 0 0.00 0.0 0 5.0 10 150 M M 10 18 12 170
2 47 23 35 11 30 0 0.00 0.0 0 4.6 15 180 M M 1 18 17 180
3 61 23 42 17 23 0 0.00 0.0 0 6.3 15 230 M M 0 18 17 240
4 63 23 43 18 22 0 0.00 0.0 0 9.3 21 220 M M 0 25 210
5 62 38 50 25 15 0 0.00 0.0 0 19.7 38 200 M M 1 44 190
6 49 23 36 10 29 0 0.87 2.2 0 15.5 26 10 M M 10 1 31 10
723 10 17 -9 48 0 0.04 1.0 3 13.5 28 10 M M 91 32 10
8 15 9 12 -14 53 0 0.18 1.4 3 9.2 18 40 M M 10 12 20 40
9 22 -5 9 -17 56 0 0.00 0.0 4 3.1 12 240 M M 2 128 13 240
10 35 5 20 =7 45 0 0.00 0.0 4 4.3 16 250 M M 11 20 250
11 46 12 29 2 36 0 0.00 0.0 3 3.6 14 220 M M 01 16 220
12 42 23 33 6 32 0 0.e4 0.0 2 5.3 12 120 M M 4 128 14 150
13 45 39 42 14 23 0 0.43 0.0 0 10.3 24 310 M M 10 1 28 320
14 66 27 47 19 18 0 0.00 0.0 0 6.7 21 360 M M 1 18 25 10
15 40 25 33 5 32 0 0.00 0.0 0 10.4 20 10 M M 6 25 20
le 45 17 31 2 34 0 0.00 0.0 0 7.1 25 290 M M 11 29 320
17 49 18 34 5 31 0 0.00 0.0 0 5.2 17 290 M M 0 21 270
18 45 16 31 2 34 0 0.00 0.0 0 5.8 18 10 M M 1 22 10
19 43 35 39 9 26 0 0.01 T 0 11.2 18 150 M M 10 1 21 150
20 47 32 40 10 25 0 0.03 0.0 0 10.2 23 310 M M 10 12 28 310
21 42 29 36 6 29 0 T 0.0 0 7.7 16 80 M M 9 18 18 90
22 50 28 39 8 26 0 0.00 0.0 0 6.4 15 30 M M 6 18 17 30
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23 42 25 34 3 31 0 0.00 0.0 0 4.5 9 190 M M 7 18 12 50
24 43 25 34 3 31 0 0.00 0.0 0 8.1 22 340 M M 38 26 330
25 60 25 43 11 22 0 0.00 0.0 0 5.5 15 10 M M 0 18 10
26 60 21 41 9 24 0 0.00 0.0 0 8.8 20 170 M M 1 18 23 180
27 50 24 37 4 28 0 0.02 0.0 0 11.8 26 340 M M 2 18 30 330
28 29 17 23 -10 42 0 T 0.0 0 14.4 29 340 M M 518 32 330
SM 1262 615 875 0 2.22 4.6 233.5 M 120
AV 45.1 22.0 8.3 FASTST PSBL % 4 MAX (MPH)
MISC —---—-> 38 200 44 190
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: FEBRUARY
YEAR: 2005
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 33.5 TOTAL FOR MONTH: 2.22 1 = FOG
DPTR FM NORMAL: 5.2 DPTR FM NORMAL: 1.56 2 = FOG REDUCING VISIBILITY
HIGHEST: 66 ON 14 GRTST 24HR 1.07 ON 12-13 TO 1/4 MILE OR LESS
LOWEST : -5 ON 9 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 4.6 INCHES 5 = HAIL
GRTST 24HR 2.2 ON 6- 6 6 = GLAZE OR RIME
GRTST DEPTH: 4 ON 10, 9 7 = BLOWING DUST OR SAND:
VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE
[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW



MAX
MAX
MIN
MIN

[HDD

[CDD

32
90
32

0

OR BELOW:
OR ABOVE:
OR BELOW:
OR BELOW:

(BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL
(BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

]

875
-168
4341
=507

]

O O OO

.01
.10
.50
.00

R O o O

CLEAR
PTCLDY
CLOUDY

INCH OR MORE:
INCH OR MORE:
INCH OR MORE:
INCH OR MORE:

(SCALE 0-3)
(SCALE 4-7)
(SCALE 8-10)

[PRESSURE DATA]

HIGHEST SLP 30.44 ON 18

LOWEST SLP 29.44 ON 13

O N D>

15

5
8

X

TORNADO
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STATION:
MONTH :
YEAR:
LATITUDE:
LONGITUDE:
TEMPERATURE IN F': PCPN WIND
1 2 3 4 5 6A 6B 7 10 11 12
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH
1 43 13 28 -5 37 0 0.00 0.0 0 4.8 10 340
2 58 21 40 6 25 0 0.00 0.0 0 4.4 12 40
3 57 21 39 5 26 0 0.00 0.0 0 4.1 12 40
4 64 22 43 8 22 0 0.00 0.0 0 9.0 28 330
5 61 22 42 723 0 0.00 0.0 0 6.7 13 240
6 73 36 55 20 10 0 0.00 0.0 0 15.3 35 220
7 54 22 38 2 27 0 0.00 0.0 0 20.5 35 340
8 40 20 30 -6 35 0 T 0.0 0 3.3 12 30
9 45 28 37 0 28 0 T T 0 8.5 16 200
10 58 32 45 8 20 0 T 0.0 0 24.5 48 340
11 64 27 46 9 19 0 0.00 0.0 0 10.6 31 290
12 47 27 37 -1 28 0 0.00 0.0 0 9.2 28 20
13 48 17 33 -5 32 0 0.00 0.0 0 7.5 26 330
14 44 16 30 -9 35 0 0.00 0.0 0 4.3 15 260
15 54 14 34 -5 31 0 0.00 0.0 0 7.9 23 230
l6e 62 20 41 2 24 0 T 0.0 0 9.8 22 250
17 64 36 50 10 15 0 0.00 0.0 0 16.2 29 200
18 49 29 39 -1 26 0 0.00 0.0 0 18.9 28 340
19 48 25 37 -4 28 0 0.00 0.0 0 11.3 28 340
20 55 26 41 0 24 0 0.01 0.0 0 12.1 20 100
21 54 40 47 6 18 0 0.05 0.0 0 18.5 30 100
22 42 33 38 -4 27 0 0.30 T 0 13.2 24 80

LINCOLN
MARCH
2005

40 50 N
96 45 W

: SUNSHINE:

SPD SPD DIR MIN PSBL

R EREEEREREEREEREREEEEEERERE

R EREEREREREEREEREREEEEEERERE

=

OO PdUTOODWHF WOHWEREMMWIJoOHF, OO WwWwDNO

18

06}

= Co o
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23 54 32 43 1 22 0 0.00 0.0 0 7.8 14 150 M M 518 18 160
24 43 35 39 -4 26 0 0.19 0.0 0 10.1 16 20 M M 10 1 18 20
25 39 34 37 -6 28 0 0.08 T 0 10.0 18 10 M M 10 1 22 10
26 49 28 39 -4 26 0 0.00 0.0 0 3.2 12 310 M M 7 18 15 320
27 o1 24 43 -1 22 0 0.00 0.0 0 5.1 15 260 M M 0 18 18 240
28 75 36 56 12 9 0 0.00 0.0 0 11.6 26 210 M M 0 31 170
29 78 53 66 21 0 1 0.00 0.0 0 13.9 22 170 M M 1 28 210
30 62 35 49 4 16 0 0.02 0.0 0 14.2 38 350 M M 5 13 46 360
31 61 29 45 0 20 0 0.00 0.0 0 10.3 21 360 M M 0 26 20
SM 1706 853 729 1 0.65 T 326.8 M 123
AV 55.0 27.5 10.5 FASTST PSBL % 4 MAX (MPH)
MISC —--—-> 48 340 56 320
NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2
STATION: LINCOLN
MONTH: MARCH
YEAR: 2005
LATITUDE : 40 50 N
LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 41.3 TOTAL FOR MONTH: 0.65 1 = FOG
DPTR FM NORMAL: 1.9 DPTR FM NORMAL: -1.56 2 = FOG REDUCING VISIBILITY
HIGHEST: 78 ON 29 GRTST 24HR 0.30 ON 22-22 TO 1/4 MILE OR LESS
LOWEST : 13 ON 1 3 = THUNDER
SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: T 5 = HAIL
GRTST 24HR T ON 25-25 6 = GLAZE OR RIME
GRTST DEPTH: 0 7 = BLOWING DUST OR SAND:
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[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL
[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

]

]

729

70
5070
=577

O O

VSBY 1/2 MILE OR LESS

@
Il

SMOKE OR HAZE
= BLOWING SNOW
X = TORNADO

Ne

[WEATHER - DAYS WITH]

.01 INCH OR MORE:
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

R O o O
O O N O

CLEAR (SCALE 0-3) 16
PTCLDY (SCALE 4-7) 11
CLOUDY (SCALE 8-10) 4

[PRESSURE DATA]
HIGHEST SLP 30.32 ON 5
LOWEST SLP 29.21 ON 30
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STATION: LINCOLN
MONTH: DECEMBER
YEAR: 2005
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F: PCPN SNOW WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 9 10 11 12 13 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 23 12 18 -13 47 0 0.00 0.0 1 7.3 26 340 M M 2 189 32 340
2 26 18 22 -9 43 0 0.00 0.0 1 11.0 21 110 M M 6 25 110
3 21 5 13 -17 52 0 0.23 2.8 1 9.7 16 350 M M 5 1289 20 340
4 17 =2 8 -22 57 0 0.00 0.0 2 5.4 15 10 M M 5 18 16 10
5 28 -3 13 -17 52 0 0.09 1.8 2 12.2 35 290 M M 3 1289 45 290
6 9 -4 3 -26 62 0 T T 3 7.9 22 340 M M 2 8 24 340
7 9 -6 2 =27 63 0 0.07 1.1 3 8.5 13 360 M M 6 1 14 20
8 12 -5 4 -25 61 0 0.02 0.3 4 5.9 14 290 M M 4 18 16 300
9 21 -10 6 -22 59 0 0.00 0.0 4 7.1 16 210 M M 0 22 210
10 40 16 28 0 37 0 T 0.0 4 12.1 25 310 M M 7 32 310
11 46 29 38 10 27 0 0.00 0.0 1 10.5 20 270 M M 2 23 280
12 45 24 35 8 30 0 0.00 0.0 T 8.1 16 310 M M 01 20 310
13 44 23 34 7 31 0 0.06 0.0 T 12.7 28 170 M M 4 12 37 150
14 42 32 37 10 28 0 0.01 T 0 13.2 26 290 M M 8 1 33 300
15 33 27 30 3 35 0 T T 0 18.3 33 300 M M 6 1 39 320
16 28 17 23 -3 42 0 T T 0 12.3 28 310 M M 5 35 300
17 27 16 22 -4 43 0 0.00 0.0 0 5.8 14 10 M M 7 16 20
18 22 7 15 -11 50 0 0.00 0.0 0 7.1 15 20 M M 2 17 310
19 31 5 18 =7 47 0 0.00 0.0 0 7.3 17 230 M M 2 21 220
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20 37 11 24 -1 41 0 0.00 0.0 0 3.3 12 220 M M 1 18 13 220
21 44 11 28 3 37 0 0.00 0.0 0O 6.3 10 190 M M 0 18 12 190
22 58 25 42 17 23 0 0.00 0.0 0 9.2 20 210 M M 0 18 22 200
23 49 28 39 15 26 0 0.01 0.0 0O 7.4 23 320 M M 2 29 330
24 49 28 39 15 26 0 0.02 0.0 0 14.7 26 340 M M 6 32 340
25 36 18 27 3 38 0 0.00 0.0 0 3.8 9 160 M M 6 12 10 70
26 58 26 42 18 23 0 0.00 0.0 0 5.9 14 160 M M 31 16 160
27 40 21 31 7 34 0 0.00 0.0 0O 8.1 18 360 M M 4 128 23 10
28 53 23 38 15 27 0 0.00 0.0 0 9.6 21 330 M M 5 8 25 340
29 37 23 30 7 35 0 0.01 0.0 0 6.5 17 130 M M 8 12 21 130
30 41 24 33 10 32 0 0.00 0.0 0 13.1 30 290 M M 51 36 300
31 46 18 32 9 33 0 0.00 0.0 0O 5.7 16 170 M M 0 18 170
SM 1072 457 1241 0 0.52 6.0 276.0 M 116
AV 34.6 14.7 8.9 FASTST PSBL % 4 MAX (MPH)
MISC —-—-——-> 35 290 45 290

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH : DECEMBER

YEAR: 2005

LATITUDE : 40 50 N

LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16

AVERAGE MONTHLY: 24.7 TOTAL FOR MONTH: 0.52 1 = FOG OR MIST



DPTR FM NORMAL: -1.8
HIGHEST: 58 ON 26,22
LOWEST: -10 ON 9
[NO. OF DAYS WITH]
MAX 32 OR BELOW: 13
MAX 90 OR ABOVE: 0
MIN 32 OR BELOW: 31
MIN 0O OR BELOW: 6
[HDD (BASE 65) ]
TOTAL THIS MO. 1241
DPTR FM NORMAL 53
TOTAL FM JUL 1 2319
DPTR FM NORMAL -158
[CDD (BASE 65) ]
TOTAL THIS MO. 0
DPTR FM NORMAL 0
TOTAL FM JAN 1 1432
DPTR FM NORMAL 278

DPTR FM NORMAL: -0.34
GRTST 24HR 0.23 ON 3-

SNOwW, ICE PELLETS,
TOTAL MONTH:
GRTST Z24HR

GRTST DEPTH:

HATL

2.8 ON 3-
4 ON 10,

[WEATHER - DAYS WITH]

0.01 INCH OR MORE: 9
0.10 INCH OR MORE: 1
0.50 INCH OR MORE: 0
1.00 INCH OR MORE: 0
CLEAR (SCALE 0-3) 14
PTCLDY (SCALE 4-7) 15
CLOUDY (SCALE 8-10) 2

[PRESSURE DATA]
HIGHEST SLP 30.80 ON 18
LOWEST SLP 29.57 ON 29

6.0 INCHES

~ o U1 D> W

06}

FOG REDUCING VISIBILITY
TO 1/4 MILE OR LESS
THUNDER

ICE PELLETS

HAIL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH: JANUARY
YEAR: 2006
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F: PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 54 29 42 19 23 0 0.01 0.0 0 12.2 23 20 M M 3 18 28 10
2 39 22 31 8 34 0 0.21 T 0 11.2 32 350 M M 7 18 37 350
3 51 28 40 18 25 0 0.00 0.0 0 10.5 29 320 M M 5 128 33 320
4 54 36 45 23 20 0 0.00 0.0 0 14.2 24 320 M M 2 29 320
5 45 20 33 11 32 0 0.00 0.0 0 9.0 24 340 M M 01 28 340
6 49 14 32 10 33 0 0.00 0.0 0 5.4 23 230 M M 01 26 240
7 54 26 40 18 25 0 0.00 0.0 0 4.5 10 10 M M 0 12 10
8 38 20 29 7 36 0 0.00 0.0 0 12.2 26 330 M M 6 18 31 330
9 35 21 28 6 37 0 0.00 0.0 0 9.1 24 10 M M 10 18 32 20
10 45 16 31 9 34 0 0.00 0.0 0 6.4 14 170 M M 0 18 16 180
11 62 24 43 21 22 0 0.00 0.0 0 8.7 17 220 M M 0 20 220
12 55 24 40 18 25 0 T 0.0 0 15.0 37 340 M M 3 43 10
13 43 20 32 10 33 0 0.00 0.0 0 13.0 31 330 M M 5 38 330
14 59 17 38 16 27 0 0.00 0.0 0 8.6 20 180 M M 0 23 170
15 69 33 51 29 14 0 0.00 0.0 0 6.1 13 160 M M 0 15 220
16 44 31 38 16 27 0 T T 0 20.0 33 340 M M 8 38 340
17 40 18 29 7 36 0 0.00 0.0 0 9.5 26 330 M M 1 32 340
18 63 17 40 18 25 0 0.00 0.0 0 6.9 21 200 M M 2 23 200
19 46 24 35 13 30 0 0.00 0.0 0 9.1 24 340 M M 2 28 340
20 34 20 27 5 38 0 0.01 T 0 8.1 17 10 M M 8 18 20 350
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21 52 16 34 12 31 0 0.00 0.0 0 9.5 28 200 M M 01 32 190
22 36 17 27 5 38 0 0.00 0.0 0 8.4 21 10 M M 5 18 24 10
23 50 23 37 15 28 0 0.00 0.0 0 11.6 24 210 M M 5 18 30 210
24 54 18 36 13 29 0 0.00 0.0 0 11.9 33 310 M M 0 41 310
25 55 15 35 12 30 0 0.00 0.0 0 7.1 18 180 M M 0 21 180
26 62 30 46 23 19 0 T 0.0 0 21.4 37 190 M M 3 44 190
27 o0 37 49 26 16 0 0.00 0.0 0 10.3 26 190 M M 1 33 200
28 48 38 43 20 22 0 0.68 0.0 0 8.6 20 310 M M 9 138 22 310
29 48 27 38 15 27 0 0.00 0.0 0 7.8 18 300 M M 2 22 300
30 41 23 32 8 33 0 0.00 0.0 0 7.8 18 330 M M 21 23 330
31 63 24 44 20 21 0 0.00 0.0 0 8.5 28 330 M M 11 33 320
SM 1548 728 870 0 0.91 T 312.6 M 90
AV 49.9 23.5 10.1 FASTST PSBL % 3 MAX (MPH)
MISC ----> # 37 190 44 190

NOTES :

# LAST OF SEVERAL OCCURRENCES

COLUMN 17 PEAK WIND IN M.P.H.

PRELIMINARY LOCAL CLIMATOLOGICAL DATA

[TEMPERATURE DATA]

AVERAGE MONTHLY:
DPTR FM NORMAL:

36.
14.

7
3

[PRECIPITATION DATA]

TOTAL FOR MONTH:
DPTR FM NORMAL:

(WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH : JANUARY
YEAR: 2006
LATITUDE: 40 50 N

LONGITUDE: 96 45 W

SYMBOLS USED IN COLUMN 16

(@]
\e)
=
=
|

= FOG OR MIST
0.24 2 = FOG REDUCING VISIBILITY
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69 ON 15
14 ON 6

HIGHEST:
LOWEST:

[NO. OF DAYS WITH]

MAX 32 OR BELOW: 0
MAX 90 OR ABOVE: 0
MIN 32 OR BELOW: 27
MIN O OR BELOW: 0

[HDD (BASE 65) 1]
TOTAL THIS MO. 870

DPTR FM NORMAL -458
TOTAL FM JUL 1 3189
DPTR FM NORMAL -616
[CDD (BASE 65) 1]

TOTAL THIS MO. 0
DPTR FM NORMAL 0
TOTAL FM JAN 1 0
DPTR FM NORMAL 0

GRTST 24HR 0.68 ON 28-28
SNOwW, ICE PELLETS, HAIL
TOTAL MONTH: T
GRTST Z24HR T
GRTST DEPTH: 0

ON 20-20

[WEATHER - DAYS WITH]

0.01 INCH OR MORE: 4
0.10 INCH OR MORE: 2
0.50 INCH OR MORE: 1
1.00 INCH OR MORE: 0
CLEAR (SCALE 0-3) 21

PTCLDY (SCALE 4-7) 6
CLOUDY (SCALE 8-10) 4

[PRESSURE DATA]
HIGHEST SLP 30.54 ON 25
LOWEST SLP 29.59 ON 28

~ o U1 P> W

00}

TO 1/4 MILE OR LESS
THUNDER

ICE PELLETS

HATL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH: FEBRUARY
YEAR: 2006
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F: PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 53 28 41 17 24 0 0.00 0.0 0 7.8 14 240 M M 2 16 230
2 59 26 43 19 22 0 0.00 0.0 0 6.0 20 330 M M 1 23 340
3 40 20 30 5 35 0 0.00 0.0 0 13.1 28 340 M M 3 35 340
4 36 14 25 0 40 0 0.00 0.0 0 9.4 20 340 M M 0 22 10
5 36 13 25 0 40 0 0.00 0.0 0 6.9 15 70 M M 5 17 80
6 44 12 28 2 37 0 0.00 0.0 0 6.1 20 320 M M 6 23 330
7 46 21 34 8 31 0 0.00 0.0 0 7.2 16 10 M M 8 20 20
8 34 13 24 -2 41 0 T T 0 10.9 22 10 M M 5 8 24 20
9 41 14 28 2 37 0 0.00 0.0 0 10.8 24 200 M M 2 32 200
10 39 24 32 5 33 0 T T 0 16.5 32 330 M M 5 8 39 310
11 27 15 21 -6 44 0 T 0.1 T 15.8 26 340 M M 9 18 32 340
12 30 11 21 -6 44 0 T T T 12.1 29 340 M M 6 35 340
13 61 11 36 8 29 0 0.00 0.0 T 9.9 24 330 M M 0 31 300
14 68 20 44 16 21 0 0.00 0.0 0 10.3 28 340 M M 0 33 340
15 41 26 34 6 31 0 0.00 0.0 0 16.4 28 60 M M 4 33 60
16 26 10 18 -11 47 0 0.07 0.6 0 17.4 28 350 M M 7 168 32 340
17 11 0 6 -23 59 0 T T T 16.1 24 10 M M 5 29 10
18 14 -4 5 -24 60 0 0.00 0.0 T 4.8 16 10 M M 1 18 20
19 28 1 15 -15 50 0 0.00 0.0 T 8.4 15 210 M M 3 17 220
20 47 9 28 -2 37 0 0.00 0.0 T 9.5 22 250 M M 0 25 260
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21 51 12 32 2 33 0 0.00 0.0 T 5.8 18 220 M M 1 23 210
22 53 13 33 2 32 0O 0.00 0.0 0O 8.5 29 290 M M 0 36 300
23 48 21 35 4 30 0 0.00 0.0 O 5.7 15 70 M M 0 le6 80
24 o5 18 42 11 23 0 0.00 0.0 0 11.3 30 10 M M 0 36 10
25 36 18 27 -5 38 0O 0.00 0.0 0 12.2 29 10 M M 7 35 10
26 53 9 31 -1 34 0O 0.00 0.0 0O 8.6 22 200 M M 0 26 200
27 71 27 49 1o 16 0O 0.00 0.0 O 5.1 13 210 M M 0O 8 15 210
28 73 26 50 17 15 0 0.00 0.0 0O 4.1 12 160 M M 0O 8 14 160
SM 1231 428 983 O 0.07 0.7 276.7 M 80
AV 44.0 15.3 9.9 FASTST PSBL % 3 MAX (MPH)
MISC —-—-———> 32 330 39 310

NOTES :
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: FEBRUARY

YEAR: 2006

LATITUDE: 40 50 N

LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 29.6 TOTAL FOR MONTH: 0.07 1 = FOG OR MIST
DPTR FM NORMAL: 1.3 DPTR FM NORMAL: -0.59 2 = FOG REDUCING VISIBILITY
HIGHEST: 73 ON 28 GRTST 24HR 0.07 ON 1lo-16 TO 1/4 MILE OR LESS
LOWEST: -4 ON 18 3 = THUNDER

SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
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[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JUL 1
DPTR FM NORMAL

[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

]
983

-60
4172
-676

O O OO

TOTAL MONTH: 0.7 INCH
GRTST Z24HR 0.6 ON 16-16
GRTST DEPTH: 0

[WEATHER - DAYS WITH]

.01 INCH OR MORE:
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

= O o O
O O O

CLEAR (SCALE 0-3) 17
PTCLDY (SCALE 4-7) 9
CLOUDY (SCALE 8-10) 2

[PRESSURE DATA]
HIGHEST SLP 30.96 ON 17
LOWEST SLP 29.54 ON 2

oy U1

Ne)

HATL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH: MARCH
YEAR: 2006
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F: PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 76 35 56 23 9 0 0.00 0.0 0 10.4 31 330 M M 0 8 37 330
2 47 21 34 0 31 0 0.00 0.0 0 12.4 23 360 M M 0 29 340
3 49 14 32 -2 33 0 T 0.0 0 5.9 14 120 M M 2 17 120
4 47 36 42 723 0 0.04 T 0 14.8 25 140 M M 9 138 30 140
5 60 28 44 9 21 0 0.25 0.0 0 9.2 28 340 M M 2 138 31 340
6 56 23 40 5 25 0 0.00 0.0 0 7.7 16 130 M M 0 18 140
7 70 34 52 16 13 0 0.00 0.0 0 12.2 23 150 M M 21 28 150
8 44 30 37 1 28 0 0.07 0.0 0 13.3 25 20 M M 7 18 30 20
9 56 34 45 8 20 0 0.00 0.0 0 6.1 17 340 M M 4 22 340
10 62 29 46 9 19 0 0.00 0.0 0 11.4 26 150 M M 1 32 140
11 55 30 43 6 22 0 0.00 0.0 0 10.0 24 310 M M 11 29 310
12 42 34 38 0 27 0 0.16 T 0 12.7 21 10 M M 8 135 25 40
13 40 24 32 -6 33 0 0.05 T 0 17.9 35 330 M M 6 1 40 330
14 56 17 37 -2 28 0 0.00 0.0 0 6.9 22 290 M M 0 18 28 310
15 66 20 43 4 22 0 T 0.0 0 15.4 37 180 M M 1 43 170
16 50 30 40 1 25 0 0.00 0.0 0 20.3 37 310 M M 7 47 310
17 44 28 36 -4 29 0 0.00 0.0 0 7.3 18 20 M M 7 22 10
18 41 32 37 -3 28 0 0.07 T 0 12.8 25 120 M M 10 1 29 120
19 40 31 36 -5 29 0 0.43 2.6 T 15.0 29 90 M M 10 12 33 90
20 34 30 32 -9 33 0 0.75 6.5 3 17.4 28 90 M M 10 12 35 90
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21 32 23 28 -13 37 0 0.09 0.8 9 11.8 21 40 M M 10 168 24 30
22 31 23 27 -15 38 0 0.00 0.0 8 6.7 10 330 M M 5 18 13 330
23 34 17 26 -16 39 0 0.00 0.0 6 10.5 17 330 M M 0 20 320
24 35 17 26 -17 39 0 0.00 0.0 4 7.0 14 10 M M 2 16 300
25 39 20 30 -13 35 0 0.00 0.0 3 2.6 9 90 M M 6 1 10 90
26 53 29 41 -2 24 0 0.04 0.0 1 16.4 32 130 M M 2 40 130
27 46 38 42 -2 23 0 0.05 0.0 T 13.9 26 330 M M 8 18 33 140
28 53 37 45 1 20 0 0.00 0.0 0 7.6 16 320 M M 6 18 20 320
29 75 39 57 12 8 0 0.04 0.0 0 19.9 32 170 M M 3 18 39 180
30 67 50 59 14 6 0 0.99 0.0 0 16.3 44 210 M M 6 1238 55 240
31 59 38 49 4 16 0 0.00 0.0 0 16.2 32 290 M M 4 39 300
SM 1559 891 783 0 3.03 9.9 368.0 M 139
AV 50.3 28.7 11.9 FASTST PSBL % 4 MAX (MPH)
MISC ----> 44 210 55 240

NOTES :

# LAST OF SEVERAL OCCURRENCES

COLUMN 17 PEAK WIND IN M.P.H.

PRELIMINARY LOCAL CLIMATOLOGICAL DATA

[TEMPERATURE DATA]

AVERAGE MONTHLY:
DPTR FM NORMAL:

39.
0.

5
1

[PRECIPITATION DATA]

TOTAL FOR MONTH:
DPTR FM NORMAL:

(WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH : MARCH
YEAR: 2006
LATITUDE: 40 50 N

LONGITUDE: 96 45 W

SYMBOLS USED IN COLUMN 16

3.03 = FOG OR MIST
0.82 2 = FOG REDUCING VISIBILITY

'_\
|

118



HIGHEST: 76 ON 1
LOWEST: 14 ON 3

[NO. OF DAYS WITH]

MAX 32 OR BELOW: 2
MAX 90 OR ABOVE: 0
MIN 32 OR BELOW: 21
MIN O OR BELOW: 0

[HDD (BASE 65) ]

TOTAL THIS MO. 783
DPTR FM NORMAL -16
TOTAL FM JUL 1 4955
DPTR FM NORMAL -692

[CDD (BASE 65) ]

TOTAL THIS MO. 0
DPTR FM NORMAL -1
TOTAL FM JAN 1 0

DPTR FM NORMAL -1

GRTST 24HR 0.99 ON 30-30

SNOwW, ICE PELLETS, HAIL

TOTAL MONTH: 9.9 INCHES
GRTST Z24HR 6.5 ON 20-20
GRTST DEPTH: 9 ON 21

[WEATHER - DAYS WITH]

.01 INCH OR MORE: 1
.10 INCH OR MORE:
.50 INCH OR MORE:
.00 INCH OR MORE:

R O O O
OoON U1 W

CLEAR (SCALE 0-3) 14
PTCLDY (SCALE 4-7) 10
CLOUDY (SCALE 8-10) 7

[PRESSURE DATA]
HIGHEST SLP 30.55 ON 17
LOWEST SLP 29.34 ON 9

~ o U1 P> W

00}

TO 1/4 MILE OR LESS
THUNDER

ICE PELLETS

HATL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH : DECEMBER
YEAR: 2006
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN SNOW WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 9 10 11 12 13 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 42 3 23 -8 42 0 0.00 0.0 0 4.6 18 310 M M 1 22 310
2 30 10 20 -11 45 0 0.00 0.0 0 9.8 24 330 M M 0 28 310
3 24 4 14 -16 51 0 0.00 0.0 0 8.0 22 210 M M 0 26 200
4 44 19 32 2 33 0 0.00 0.0 0 7.1 22 210 M M 3 26 210
5 61 21 41 11 24 0 0.00 0.0 0 8.6 21 230 M M 0 24 220
6 51 15 33 4 32 0 0.00 0.0 0 13.9 33 350 M M 1 39 350
721 4 13 -16 52 0 0.00 0.0 0 8.4 26 360 M M 1 33 360
8 44 10 27 -2 38 0 0.00 0.0 0 11.9 18 200 M M 0 22 210
9 58 27 43 15 22 0 0.00 0.0 0 12.5 25 200 M M 0 32 210
10 54 30 42 14 23 0 0.00 0.0 0 13.3 24 190 M M 01 30 180
11 51 21 36 8 29 0 0.03 0.0 0 6.9 17 340 M M 8 18 20 330
12 42 27 35 8 30 0 0.00 0.0 0 8.1 15 320 M M 6 18 18 320
13 60 23 42 15 23 0 0.00 0.0 0 7.4 20 210 M M 0 25 220
14 59 33 46 19 19 0 0.00 0.0 0 8.3 21 210 M M 2 25 270
15 52 23 38 11 27 0 0.00 0.0 0 6.1 16 170 M M 2 18 180
le 52 32 42 16 23 0 0.00 0.0 0 7.0 20 10 M M 0 18 23 10
17 42 22 32 6 33 0 0.00 0.0 0 6.2 20 20 M M 5 23 20
18 44 14 29 3 36 0 0.00 0.0 0 1.6 8 350 M M 2 8 10 350
19 47 13 30 5 35 0 0.00 0.0 0 4.2 13 180 M M 3 15 180
20 41 32 37 12 28 0 0.37 T 0 10.3 22 30 M M 10 18 25 30
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21 45 35 40 15 25 0 0.21 0.0 0 5.6 13 330 M M 9 128 15 340
22 38 30 34 9 31 0 0.06 T 0 10.5 16 320 M M 8 1 20 320
23 45 21 33 9 32 0 0.00 0.0 0 5.1 14 300 M M 0 17 300
24 48 19 34 10 31 0 0.00 0.0 0 8.9 23 340 M M 2 28 340
25 38 20 29 5 36 0 0.00 0.0 0 10.9 22 330 M M 1 26 340
26 47 16 32 8 33 0 0.00 0.0 0 5.8 17 260 M M 3 21 260
27 53 25 39 15 26 0 0.00 0.0 0 9.0 20 200 M M 1 23 190
28 45 23 34 11 31 0 0.00 0.0 0 4.3 13 100 M M 2 14 100
29 42 37 40 17 25 0 0.36 0.0 0 9.2 18 10 M M 10 1 22 10
30 52 35 44 21 21 0 1.17 T 0 11.1 22 350 M M 10 1 26 360
31 35 26 31 8 34 0 0.85 7.5 T 21.7 32 350 M M 8 1268 40 330
SM 1407 670 970 0 3.05 7.5 266.3 M 98
AV 45.4 21.6 8.6 FASTST PSBL % 3 MAX (MPH)
MISC ----> # 33 350 # 40 330

NOTES :
# LAST OF SEVERAL OCCURRENCES

COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH : DECEMBER
YEAR: 2006
LATITUDE: 40 50 N

LONGITUDE: 96 45 W

[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16

'_\
|

AVERAGE MONTHLY: 33.5 TOTAL FOR MONTH: 3.05 = FOG OR MIST
DPTR FM NORMAL: 7.0 DPTR FM NORMAL: 2.19 2 = FOG REDUCING VISIBILITY



HIGHEST: 61 ON 5
LOWEST: 3 0N 1

[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JUL 1
DPTR FM NORMAL

[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

]
970

-218
2281
-196

1327
173

GRTST Z24HR

SNOW,

TOTAL MONTH:
GRTST Z24HR
GRTST DEPTH:

[WEATHER - DAYS WITH]

.01
.10
.50
.00

R O o O

CLEAR
PTCLDY
CLOUDY

ICE PELLETS,

INCH OR MORE:
INCH OR MORE:
INCH OR MORE:
INCH OR MORE:

(SCALE 0-3)
(SCALE 4-7)
(SCALE 8-10)

[PRESSURE DATA]

HIGHEST SLP 30.95 ON

LOWEST SLP 29.59 ON 16

1.28 ON 30-31

HATIL

7.5 INCHES
7.5 ON 31-31
-1 ON M

=N O d

22

3
6

~ o U1 P> W

O

TO 1/4 MILE OR LESS
THUNDER

ICE PELLETS

HATL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH : JANUARY
YEAR: 2007

LATITUDE: 40 50 N

LONGITUDE: 96 45 W

TEMPERATURE IN F: :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND
1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 34 15 25 2 40 0 0.00 0.0 4 5.9 22 310 M M 01 26 310
2 37 13 25 2 40 0 0.00 0.0 3 8.3 17 190 M M 01 21 200
3 43 25 34 12 31 0 0.00 0.0 2 14.4 25 220 M M 0 30 200
4 52 36 44 22 21 0 0.00 0.0 1 10.6 20 200 M M 11 23 220
5 44 29 37 15 28 0 0.01 0.0 0 9.6 20 340 M M 3 24 10
6 44 25 35 13 30 0 0.00 0.0 0 8.4 22 230 M M 0 26 230
7 39 28 34 12 31 0 0.00 0.0 0 13.3 30 330 M M 2 35 330
8 53 28 41 19 24 0 T 0.0 0 17.3 33 300 M M 1 40 310
9 38 21 30 8 35 0 0.00 0.0 0 13.8 33 310 M M 2 45 310
10 53 24 39 17 26 0 0.00 0.0 0 15.5 30 200 M M 0 35 210
11 45 13 29 7 36 0 T T 0 15.8 30 350 M M 5 8 36 350
12 17 5 11 -11 54 0 T T 0 17.4 25 350 M M 6 29 340
13 13 5 9 -13 56 0 0.09 1.4 T 3.4 22 10 M M 10 18 24 10
14 17 12 15 -7 50 0 0.15 1.9 1 9.2 22 10 M M 10 128 25 10
15 15 -9 3 -19 62 0 T T 3 11.4 24 350 M M 2 8 26 340
16 16 -15 1 -21 64 0 0.00 0.0 3 3.9 12 160 M M 0 15 160
17 28 5 17 -5 48 0 0.00 0.0 2 14.4 24 180 M M 2 28 160
18 34 18 26 4 39 0 0.00 0.0 2 11.7 30 330 M M 1 37 330
19 39 11 25 3 40 0 0.00 0.0 1 2.6 13 290 M M 0 15 290
20 36 722 0 43 0 0.12 2.0 1 7.5 17 190 M M 4 18 20 180
21 29 15 22 0 43 0 0.25 4.0 7 8.0 18 360 M M 10 128 21 10



22 24 10 17 -5 48 0 0.00 0.0 7 7.6 14 250 M M 6 8 15 260
23 41 6 24 2 41 0 0.00 0.0 6 6.5 15 330 M M 5 18 330
24 38 20 29 6 36 0 0.00 0.0 4 7.7 17 340 M M 31 20 340
25 40 16 28 5 37 0 0.00 0.0 4 4.1 10 190 M M 1 128 12 180
26 46 23 35 12 30 0 0.00 0.0 4 10.2 23 350 M M 0 18 26 350
27 27 12 20 -3 45 0 T T 2 1le6.6 32 330 M M 3 39 330
28 27 5 16 -7 49 0 0.00 0.0 2 8.2 15 210 M M 0 21 340
29 36 8 22 -1 43 0 T T 2 14.5 32 320 M M 2 38 310
30 17 3 10 -14 55 0 0.00 0.0 2 10.0 24 330 M M 0 28 330
31 28 4 16 -8 49 0 0.02 0.7 2 9.1 17 250 M M 6 18 21 230
SM 1050 418 1274 0 0.64 10.0 316.9 M 85
AV 33.9 13.5 10.2 FASTST PSBL % 3 MAX (MPH)
MISC ----> # 33 300 # 45 310

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: JANUARY

YEAR: 2007

LATITUDE: 40 50 N

LONGITUDE: 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 23.7 TOTAL FOR MONTH: 0.64 1 = FOG OR MIST
DPTR FM NORMAL: 1.3 DPTR FM NORMAL: -0.03 2 = FOG REDUCING VISIBILITY
HIGHEST: 53 ON 10, 8 GRTST 24HR 0.37 ON 20-21 TO 1/4 MILE OR LESS
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LOWEST : -15 ON 16 3 = THUNDER
SNOwW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 10.0 INCHES 5 = HAIL
GRTST Z24HR 4.0 ON 21-21 6 = FREEZING RAIN OR DRIZZLE
GRTST DEPTH: 7 ON 22,21 7 = DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 12 0.01 INCH OR MORE: 6
MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 3
MIN 32 OR BELOW: 30 0.50 INCH OR MORE: 0
MIN O OR BELOW: 2 1.00 INCH OR MORE: 0
[HDD (BASE 65) ]

TOTAL THIS MO. 1274 CLEAR (SCALE 0-3) 21
DPTR FM NORMAL  -54 PTCLDY (SCALE 4-7) 7
TOTAL FM JUL 1 3555 CLOUDY (SCALE 8-10) 3

DPTR FM NORMAL -250

[CDD (BASE 65) ]
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP 30.78 ON 16
LOWEST SLP 29.52 ON 4

O O O O



STATION: LINCOLN
MONTH: FEBRUARY
YEAR: 2007
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN SNOW WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 30 3 17 =7 48 0 T T 3 12.3 31 340 M M 2 8 38 340
2 21 2 12 -12 53 0 0.00 0.0 3 13.5 26 240 M M 0 32 230
3 15 0 8 -17 57 0 0.00 0.0 3 9.0 21 310 M M 0 24 310
4 17 -1 8 -17 57 0 0.00 0.0 3 6.6 16 310 M M 1 20 310
5 21 12 17 -8 48 0 0.00 0.0 3 10.1 16 70 M M 8 17 70
6 43 14 29 3 36 0 0.00 0.0 3 12.0 25 350 M M 3 30 350
7 18 11 15 -11 50 0 0.04 0.6 3 9.6 20 10 M M 8 8 21 10
g8 19 15 17 -9 48 0 0.01 0.1 3 6.3 13 40 M M 10 14 40
9 17 10 14 -12 51 0 0.01 0.3 3 7.4 13 20 M M 9 18 16 10
10 27 2 15 -12 50 0 T T 3 5.1 13 210 M M 7 15 200
11 37 27 32 5 33 0 0.00 0.0 3 10.3 20 180 M M 10 18 22 190
12 34 21 28 1 37 0 0.18 2.3 2 11.5 23 20 M M 10 16 26 20
13 21 0 11 -17 54 0 0.1 1.5 4 20.4 28 10 M M 7 189 33 10
14 9 -6 2 -26 63 0 T T 4 9.1 15 350 M M 2 8 17 340
15 8 -4 2 -26 63 0 T T 4 8.1 15 340 M M 3 8 16 340
le 44 -3 21 -8 44 0 T 0.1 4 18.5 41 320 M M 51 52 310
17 35 22 29 0 36 0 T T 2 12.5 37 340 M M 7 18 43 340
18 46 16 31 2 34 0 0.00 0.0 2 7.9 15 180 M M 01 20 200
19 48 30 39 9 26 0 0.00 0.0 1 10.2 24 340 M M 1 26 340
20 52 28 40 10 25 0 0.09 0.0 0 5.7 20 250 M M 31 22 260
21 59 27 43 13 22 0 0.00 0.0 0 9.0 23 310 M M 0 26 310
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22 48 23 36 5 29 0 0.00 0.0 O 7.7 15 110 M M 0 20 110
23 62 34 48 17 17 0 0.00 0.0 0 18.3 29 150 M M 3 33 160
24 53 32 43 12 22 0 0.82 1.5 0 15.6 32 100 M M 10 1345 38 130
25 33 25 29 -3 36 0 T T 2 18.1 29 320 M M 9 1 360 310
26 35 17 26 -6 39 0 0.00 0.0 1 5.1 14 340 M M 5 15 340
27 37 19 28 =5 37 0 0.00 0.0 1 6.2 16 100 M M 2 18 23 90
28 41 34 38 5 27 0 T T 0 12.5 24 350 M M 10 18 29 340
SM 930 410 1142 0 1.31 6.4 298.6 M 135
AV 33.2 14.06 10.7 FASTST PSBL % 5 MAX (MPH)
MISC ----> # 41 320 # 52 310

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH : FEBRUARY

YEAR: 2007

LATITUDE : 40 50 N

LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 23.9 TOTAL FOR MONTH: 1.31 1 = FOG OR MIST
DPTR FM NORMAL: -4.4 DPTR FM NORMAL: 0.65 2 = FOG REDUCING VISIBILITY
HIGHEST: 62 ON 23 GRTST 24HR 0.82 ON 24-24 TO 1/4 MILE OR LESS
LOWEST: -6 ON 14 3 = THUNDER

SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 6.4 INCHES 5 = HAIL
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GRTST Z24HR 2.3 ON M 6 = FREEZING RAIN OR DRIZZLE

GRTST DEPTH: 4 ON 16,15 7 = DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS

8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 12 0.01 INCH OR MORE: 7

MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 3

MIN 32 OR BELOW: 26 0.50 INCH OR MORE: 1

MIN O OR BELOW: 6 1.00 INCH OR MORE: 0

[HDD (BASE 65) ]

TOTAL THIS MO. 1142 CLEAR (SCALE 0-3) 14

DPTR FM NORMAL 99 PTCLDY (SCALE 4-7) 6

TOTAL FM JUL 1 4697 CLOUDY (SCALE 8-10) 8

DPTR FM NORMAL -151

[CDD (BASE 65) ]
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP 30.61 ON 14
LOWEST SLP 29.31 ON 24

O O O O



STATION: LINCOLN
MONTH: MARCH
YEAR: 2007
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F: PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 34 28 31 -2 34 0 0.60 6.6 4 20.2 31 310 M M 5 1289 40 310
2 32 18 25 -9 40 0 T 0.1 6 23.9 37 300 M M 5 128 44 300
3 28 17 23 -11 42 0 0.02 0.4 6 16.2 30 330 M M 3 8 37 340
4 50 8 29 -6 36 0 0.00 0.0 6 5.6 17 310 M M 0 21 340
5 43 24 34 -1 31 0 0.00 0.0 1 9.7 21 20 M M 0 22 60
6 44 20 32 -3 33 0 0.00 0.0 T 6.7 14 80 M M 0 18 17 80
7 31 26 29 -7 36 0 0.00 0.0 0 9.4 21 20 M M 9 18 24 10
8 56 28 42 6 23 0 0.00 0.0 0 11.4 18 190 M M 5 18 21 170
9 60 30 45 8 20 0 0.09 0.0 0 8.0 22 20 M M 3 138 26 10
10 61 28 45 8 20 0 0.00 0.0 0 5.6 14 130 M M 2 17 150
11 63 32 48 11 17 0 0.00 0.0 0 7.6 17 180 M M 4 18 20 180
12 78 41 60 22 5 0 0.00 0.0 0 11.6 21 220 M M 3 18 24 260
13 80 50 65 27 0 0 0.00 0.0 0 13.8 26 240 M M 0 30 210
14 60 33 47 8 18 0 0.00 0.0 0 16.2 32 30 M M 2 38 30
15 55 29 42 3 23 0 0.00 0.0 0 11.2 20 20 M M 4 24 10
16 48 21 35 -4 30 0 0.00 0.0 0 8.8 16 120 M M 5 18 20 120
17 52 35 44 4 21 0 0.00 0.0 0 11.8 20 120 M M 3 8 22 120
18 66 31 49 9 16 0 0.00 0.0 0 13.8 28 180 M M 3 18 33 180
19 61 37 49 8 16 0 0.00 0.0 0 13.4 30 20 M M 1 18 35 10
20 57 34 46 5 19 0 T 0.0 0 12.7 22 130 M M 8 18 26 140
21 80 47 64 23 1 0 0.02 0.0 0 15.4 31 190 M M 7 18 36 200
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22 61 35 48 6 17 0 0.00 0.0 0 8.5 18 140 M M 3 22 140
23 74 40 57 15 8 0 0.00 0.0 0 5.7 15 180 M M 3 18 22 180
24 77 56 67 24 0 2 0.21 0.0 0 12.8 35 200 M M 5 138 40 210
25 78 55 67 24 0 2 0.00 0.0 0 16.9 31 220 M M 0 36 220
26 80 D57 69 26 0 4 0.00 0.0 0 11.6 20 200 M M 2 18 25 220
27 66 50 58 14 7 0 0.17 0.0 0 8.1 18 190 M M 5 138 22 200
28 76 55 66 22 0 1 0.00 0.0 0 11.6 23 150 M M 5 18 28 170
29 71 60 66 21 0 1 0.23 0.0 0 8.3 21 120 M M 5 138 26 120
30 74 51 63 18 2 0 0.86 0.0 0 7.0 22 10 M M 5 13 26 10
31 58 44 b1 6 14 0 0.59 0.0 0 13.1 28 290 M M 10 13 37 270
SM 1854 1120 529 10 2.79 7.1 356.6 M 115
AV 59.8 36.1 11.5 FASTST PSBL % 4 MAX (MPH)
MISC ----> # 37 300 # 44 300

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: MARCH

YEAR: 2007

LATITUDE: 40 50 N

LONGITUDE: 96 45 W

[TEMPERATURE DATA] [PRECIPITATION DATA]
AVERAGE MONTHLY: 48.0 TOTAL FOR MONTH: 2.79 1
DPTR FM NORMAL: 8.6 DPTR FM NORMAL: 0.58

HIGHEST: 80 ON 26,21 GRTST 24HR 0.86 ON 30-30

N
[

FOG OR MIST
= FOG REDUCING VISIBILITY

SYMBOLS USED IN COLUMN 16

TO 1/4 MILE OR LESS
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LOWEST : 8 ON 4

[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JUL 1
DPTR FM NORMAL

[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

]
529

=270
5226
-421

10

10

SNOwW, ICE PELLETS, HAIL
TOTAL MONTH: 7.1 INCHES
GRTST Z24HR 6.6 ON
GRTST DEPTH: 6 ON 4,
[WEATHER - DAYS WITH]
0.01 INCH OR MORE: 9
0.10 INCH OR MORE: 6
0.50 INCH OR MORE: 3
1.00 INCH OR MORE: 0
CLEAR (SCALE 0-3) 12
PTCLDY (SCALE 4-7) 17
CLOUDY (SCALE 8-10) 2

[PRESSURE DATA]

HIGHEST SLP 30.12 ON 30

LOWEST SLP 29.40 ON 31

~ o U1 > W

06}

THUNDER

ICE PELLETS

HATIL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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STATION: LINCOLN
MONTH: DECEMBER
YEAR: 2007
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 57 27 42 11 23 0 0.87 T T 10.6 22 170 M M 10 126 26 180
2 35 16 26 -5 39 0 0.01 0.2 T 13.1 26 330 M M 5 18 33 320
3 49 14 32 2 33 0 0.00 0.0 T 6.9 29 220 M M 0 35 230
4 54 23 39 9 26 0 0.00 0.0 0 3.5 13 320 M M 1 18 17 320
5 46 17 32 2 33 0 T T 0 13.9 35 350 M M 7 8 44 340
6 29 17 23 -6 42 0 0.33 3.3 0 5.7 14 190 M M 9 128 16 180
729 23 26 -3 39 0 T T 3 6.0 12 20 M M 9 18 14 20
8 26 13 20 -9 45 0 T T 3 15.8 23 20 M M 10 168 25 30
9 17 8 13 -15 52 0 0.02 0.5 3 8.1 20 20 M M 9 18 24 30
10 29 2 16 -12 49 0 0.34 0.0 3 4.6 14 30 M M 5 168 15 30
11 30 25 28 0 37 0 0.1e 0.1 2 11.5 23 30 M M 10 168 26 30
12 28 23 26 -1 39 0 0.00 0.0 2 6.7 18 220 M M 10 18 22 210
13 39 16 28 1 37 0 0.00 0.0 2 5.2 18 230 M M 1 22 230
14 26 13 20 -7 45 0 0.10 1.5 1 7.7 16 20 M M 5 18 18 20
15 24 3 14 -13 51 0 0.25 3.1 5 6.6 14 20 M M 6 128 15 10
16 23 0 12 -14 53 0 0.00 0.0 6 2.4 8 260 M M 0 18 9 210
17 34 5 20 -6 45 0 0.00 0.0 6 5.5 17 190 M M 0 18 21 200
18 41 15 28 2 37 0 0.00 0.0 5 2.9 12 300 M M 0 18 15 300
19 41 13 27 2 38 0 0.00 0.0 3 3.0 13 160 M M 0 18 14 180
20 38 14 26 1 39 0 0.00 0.0 2 2.0 8 160 M M 3 128 8 160
21 42 14 28 3 37 0 T 0.0 2 4.9 22 330 M M 1 18 26 330
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22 35 10 23 -2 42 0 0.00 0.0 2 16.4 33 350 M M 4 8 41 330
23 30 14 22 -2 43 0 0.00 0.0 2 12.4 25 290 M M 2 32 290
24 35 16 26 2 39 0 0.00 0.0 1 5.9 14 190 M M 0 18 200
25 43 28 36 12 29 0 0.00 0.0 1 9.4 17 190 M M 1 18 21 190
26 33 12 23 -1 42 0 T T 1 9.0 17 360 M M 6 18 21 350
27 24 10 17 -7 48 0 T T 1 6.0 15 50 M M 8 128 18 50
28 28 17 23 0 42 0 0.01 0.2 1 7.4 16 20 M M 5 18 20 30
29 32 10 21 -2 44 0 0.00 0.0 1 6.2 15 200 M M 0 18 18 200
30 26 8 17 -6 48 0 0.00 0.0 1 4.3 12 230 M M 0 18 13 270
31 32 22 27 4 38 0 0.00 0.0 1 11.4 32 310 M M 7 39 310
SM 1055 448 1254 0 2.09 8.9 235.0 M 134
AV 34.0 14.5 7.6 FASTST PSBL % 4 MAX (MPH)
MISC ----> # 35 350 # 44 340

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: DECEMBER

YEAR: 2007

LATITUDE: 40 50 N

LONGITUDE: 96 45 W

[TEMPERATURE DATA] [PRECIPITATION DATA]

AVERAGE MONTHLY: 24.2 TOTAL FOR MONTH: 2.09 1
DPTR FM NORMAL: -2.3 DPTR FM NORMAL: 1.23 2 =
HIGHEST: 57 ON 1 GRTST 24HR 0.87 ON 1- 1

= FOG OR MIST
= FOG REDUCING VISIBILITY

SYMBOLS USED IN COLUMN 16

TO 1/4 MILE OR LESS
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LOWEST : 0 ON 16 3 = THUNDER
SNOwW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 8.9 INCHES 5 = HAIL
GRTST Z24HR 3.3 ON M 6 = FREEZING RAIN OR DRIZZLE
GRTST DEPTH: 6 ON 17,16 7 = DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 16 0.01 INCH OR MORE: 9
MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 6
MIN 32 OR BELOW: 31 0.50 INCH OR MORE: 1
MIN O OR BELOW: 1 1.00 INCH OR MORE: 0
[HDD (BASE 65) ]

TOTAL THIS MO. 1254 CLEAR (SCALE 0-3) 14
DPTR FM NORMAL 66 PTCLDY (SCALE 4-7) 9
TOTAL FM JUL 1 2343 CLOUDY (SCALE 8-10) 8
DPTR FM NORMAL -134

[CDD (BASE 65) ]

TOTAL THIS MO. 0

DPTR FM NORMAL 0 [PRESSURE DATA]

TOTAL FM JAN 1 1431 HIGHEST SLP 30.58 ON 2

DPTR FM NORMAL 277 LOWEST SLP 29.42 ON 1



STATION: LINCOLN
MONTH: JANUARY
YEAR: 2008
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 23 7 15 -8 50 0 0.00 0.0 1 13.0 26 330 M M 3 32 300
2 23 -1 11 -12 54 0 0.00 0.0 1 4.9 12 170 M M 0 13 170
3 37 14 26 4 39 0 0.00 0.0 1 18.1 30 200 M M 0 39 200
4 37 25 31 9 34 0 0.00 0.0 1 11.0 20 200 M M 0 25 180
5 44 20 32 10 33 0 0.00 0.0 1 7.0 15 150 M M 0 18 18 160
6 47 28 38 1le 27 0 0.00 0.0 1 3.2 12 280 M M 01 14 290
7 44 28 36 14 29 0 0.09 0.0 1 4.2 16 110 M M 2 18 18 110
8 40 25 33 11 32 0 0.00 0.0 1 9.5 22 330 M M 3 26 320
9 41 23 32 10 33 0 0.00 0.0 T 7.8 22 170 M M 1 26 170
10 37 23 30 8 35 0 0.02 0.3 T 12.2 25 340 M M 6 18 29 320
11 39 17 28 6 37 0 0.00 0.0 T 1.8 12 230 M M 1 16 220
12 32 25 29 7 36 0 0.00 0.0 T 11.1 20 340 M M 7 8 23 340
13 39 17 28 6 37 0 0.00 0.0 T 7.3 17 10 M M 4 18 21 360
14 26 11 19 -3 46 0 0.00 0.0 0 6.5 16 330 M M 3 8 18 10
15 39 13 26 4 39 0 0.00 0.0 0 9.7 23 170 M M 1 29 180
16 32 16 24 2 41 0 0.21 3.0 0 14.1 29 360 M M 8 1 36 350
17 17 9 13 -9 52 0 0.05 0.5 4 7.6 16 360 M M 3 18 18 350
18 25 -1 12 -10 53 0 0.02 0.3 4 10.3 32 360 M M 4 189 36 350
19 13 -9 2 -20 63 0 T T 4 3.5 10 310 M M 3 13 310
20 19 -1 9 -13 56 0 0.00 0.0 4 9.8 21 100 M M 7 28 100
21 19 8 14 -8 51 0 0.01 0.1 4 12.7 22 340 M M 6 8 26 340
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22 20 -1 10 -12 55 0 0.00 0.0 4 7.9 18 250 M M 0 23 250
23 30 -3 14 -8 51 0 0.02 0.5 4 8.8 33 350 M M 4 9 38 350
24 19 -10 5 -18 60 0 0.00 0.0 4 7.0 18 180 M M 0 8 21 190
25 36 15 26 3 39 0 T T 4 11.0 23 180 M M 4 29 170
26 45 14 30 7 35 0 0.00 0.0 2 7.6 17 290 M M 0 24 290
27 54 21 38 15 27 0 0.00 0.0 1 7.2 17 180 M M 0 21 200
28 60 32 46 23 19 0 T 0.0 T 11.6 29 290 M M 2 36 290
29 39 5 22 -1 43 0 0.02 0.2 0 18.3 37 350 M M 5 189 44 350
30 19 4 12 -12 53 0 0.00 0.0 T 11.3 23 80 M M 4 26 80
31 21 9 15 -9 50 0 0.00 0.0 T 9.3 20 30 M M 4 23 20
SM 1016 383 1309 0 0.44 4.9 285.3 M 85
AV 32.8 12.4 9.2 FASTST PSBL % 3 MAX (MPH)
MISC ----> # 37 350 # 44 350

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: JANUARY

YEAR: 2008

LATITUDE: 40 50 N

LONGITUDE: 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 22.6 TOTAL FOR MONTH: 0.44 1 = FOG OR MIST
DPTR FM NORMAL: 0.2 DPTR FM NORMAL: -0.23 2 = FOG REDUCING VISIBILITY
HIGHEST: 60 ON 28 GRTST 24HR 0.21 ON 16-16 TO 1/4 MILE OR LESS
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LOWEST : -10 ON 24 3 = THUNDER
SNOwW, ICE PELLETS, HAIL 4 = ICE PELLETS
TOTAL MONTH: 4.9 INCHES 5 = HAIL
GRTST Z24HR 3.0 ON 16-16 6 = FREEZING RAIN OR DRIZZLE
GRTST DEPTH: 4 ON 25,24 7 = DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 15 0.01 INCH OR MORE: 8
MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 1
MIN 32 OR BELOW: 31 0.50 INCH OR MORE: 0
MIN O OR BELOW: 7 1.00 INCH OR MORE: 0
[HDD (BASE 65) ]

TOTAL THIS MO. 1309 CLEAR (SCALE 0-3) 18
DPTR FM NORMAL  -19 PTCLDY (SCALE 4-7) 13
TOTAL FM JUL 1 3652 CLOUDY (SCALE 8-10) O

DPTR FM NORMAL -153

[CDD (BASE 65) ]
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP 30.97 ON 2
LOWEST SLP 29.16 ON 28

O O O O



STATION: LINCOLN
MONTH: FEBRUARY
YEAR: 2008
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN SNOW WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 40 6 23 -1 42 0 0.00 0.0 T 7.3 21 160 M M 1 18 24 150
2 38 18 28 4 37 0 0.00 0.0 T 2.6 15 340 M M 0 18 17 340
3 39 18 29 4 36 0 0.07 0.3 T 7.2 17 110 M M 8 18 20 120
4 36 32 34 9 31 0 0.00 0.0 0 10.0 18 10 M M 10 128 23 10
5 33 19 26 1 39 0 0.32 4.5 0 20.4 31 10 M M 10 128 38 360
6 24 5 15 -11 50 0 0.01 0.1 4 7.8 23 350 M M 5 89 28 350
7 32 6 19 -7 46 0 0.00 0.0 4 3.4 12 300 M M 3 18 14 290
8 43 15 29 3 36 0 0.00 0.0 3 8.5 22 320 M M 0 29 310
9 40 15 28 2 37 0 T T 2 12.6 24 360 M M 5 29 350
10 16 8 12 -15 53 0 T T 1 11.8 24 350 M M 3 28 350
11 20 7 14 -13 51 0 T T 1 10.0 17 120 M M 4 21 120
12 21 9 15 -12 50 0 0.00 0.0 1 7.2 14 310 M M 38 18 320
13 47 13 30 2 35 0 0.00 0.0 1 9.4 22 160 M M 1 18 28 160
14 39 9 24 -4 41 0 T T T 15.3 33 360 M M 5 1689 40 360
15 32 7 20 -8 45 0 0.00 0.0 T 4.7 14 190 M M 0 17 190
16 44 16 30 1 35 0 0.00 0.0 T 7.9 21 180 M M 2 24 180
17 42 29 36 729 0 T T 0 21.6 39 340 M M 71 53 320
18 29 11 20 -9 45 0 0.00 0.0 T 12.3 28 330 M M 0 33 330
19 46 727 -3 38 0 0.00 0.0 0 9.9 28 10 M M 3 32 10
20 15 -3 6 -24 59 0 T T 0 13.3 28 360 M M 0 8 32 360
21 20 8 14 -16 51 0 0.00 0.0 0 4.0 13 120 M M 9 15 120
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22 41 7 24 =7 41 0O 0.00 0.0 0O 3.0 10 160 M M 1 18 14 180
23 50 17 34 3 31 0 0.00 0.0 O 7.9 18 180 M M 0 18 22 180
24 55 25 40 9 25 0O 0.00 0.0 O 8.7 17 250 M M 4 18 21 240
25 42 23 33 1 32 0 0.11 0.2 0 18.5 39 350 M M 9 18 44 350
26 32 19 26 -6 39 0O 0.00 0.0 T 13.0 26 340 M M 4 31 350
27 46 lo 31 -2 34 0O 0.00 0.0 T 2.8 12 290 M M 1 15 290
28 46 33 40 7 25 0 0.04 0.0 O 8.8 20 170 M M 71 24 160
29 51 29 40 7 25 0 0.00 0.0 O 8.4 20 310 M M 0O 8 24 280
SM 1059 424 1138 0O 0.55 5.1 278.3 M 105
AV 36.5 14.06 9.6 FASTST PSBL % 4 MAX (MPH)
MISC ----> # 39 340 # 53 320

NOTES :
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: FEBRUARY

YEAR: 2008

LATITUDE: 40 50 N

LONGITUDE : 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 25.6 TOTAL FOR MONTH: 0.55 1 = FOG OR MIST
DPTR FM NORMAL: -2.7 DPTR FM NORMAL: -0.11 2 = FOG REDUCING VISIBILITY
HIGHEST: 55 ON 24 GRTST 24HR 0.32 ON 5- 5 TO 1/4 MILE OR LESS
LOWEST : -3 ON 20 3 = THUNDER

SNOW, ICE PELLETS, HAIL 4 = ICE PELLETS
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TOTAL MONTH: 5.1 INCHES
GRTST Z24HR 4.5 ON 5- 5

ul
Il

HATL
FREEZING RAIN OR DRIZZLE

(o))
Il

GRTST DEPTH: 4 ON 7, 6 7 = DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS

8 = SMOKE OR HAZE

[NO. OF DAYS WITH] [WEATHER - DAYS WITH] 9 = BLOWING SNOW
X = TORNADO

MAX 32 OR BELOW: 10 0.01 INCH OR MORE: 5

MAX 90 OR ABOVE: 0 0.10 INCH OR MORE: 2

MIN 32 OR BELOW: 28 0.50 INCH OR MORE: 0

MIN O OR BELOW: 1 1.00 INCH OR MORE: 0

[HDD (BASE 65) 1]

TOTAL THIS MO. 1138 CLEAR (SCALE 0-3) 14

DPTR FM NORMAL 95 PTCLDY (SCALE 4-7) 11

TOTAL FM JUL 1 4790 CLOUDY (SCALE 8-10) 4

DPTR FM NORMAL -90

[CDD (BASE 65) ]
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

[PRESSURE DATA]
HIGHEST SLP M ON M
LOWEST SLP 29.48 ON 17

O O O O



STATION: LINCOLN
MONTH: MARCH
YEAR: 2008
LATITUDE: 40 50 N
LONGITUDE: 96 45 W
TEMPERATURE IN F': PCPN WIND :SUNSHINE: SKY PK WND
1 2 3 4 5 6A 6B 7 10 11 12 13 14 15 16 17 18
AVG MX 2MIN
DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
1 69 32 51 18 14 0 0.00 0.0 0 10.6 24 230 M M 0 31 230
2 60 34 47 13 18 0 0.11 0.1 0 18.5 33 360 M M 5 18 44 350
3 34 19 27 -7 38 0 0.00 0.0 T 15.3 33 350 M M 2 41 350
4 41 15 28 =7 37 0 0.00 0.0 0 8.8 18 160 M M 2 23 190
5 36 19 28 -7 37 0 0.00 0.0 0 15.0 33 340 M M 5 43 340
6 44 14 29 -6 36 0 0.04 1.0 0 4.0 23 10 M M 21 28 10
727 1 14 -22 51 0 T T 1 14.0 31 10 M M 31 37 10
8 45 5 25 -11 40 0 0.00 0.0 T 7.3 20 190 M M 1 24 190
9 43 18 31 -6 34 0 0.00 0.0 T 5.5 16 30 M M 2 18 21 20
10 49 14 32 -5 33 0 0.00 0.0 0 4.5 M M M M 0 M M
11 71 29 50 13 15 0 0.00 0.0 0 7.5 22 240 M M 0 8 26 240
12 67 27 47 9 18 0 0.00 0.0 0 8.1 36 330 M M 0 8 41 330
13 64 27 46 8 19 0 0.00 0.0 0 4.6 14 180 M M 0 17 170
14 54 30 42 3 23 0 0.00 0.0 0 11.4 24 30 M M 6 30 30
15 43 24 34 -5 31 0 0.00 0.0 0 11.4 18 20 M M 5 8 24 30
16 40 17 29 -10 36 0 0.01 T 0 8.7 17 100 M M 3 18 22 100
17 42 36 39 -1 26 0 0.14 T 0 6.3 15 110 M M 10 18 21 120
18 58 25 42 2 23 0 0.00 0.0 0 10.0 28 350 M M 2 128 32 10
19 61 22 42 1 23 0 0.01 0.0 0 5.8 21 170 M M 21 25 170
20 68 26 47 6 18 0 0.00 0.0 0 13.7 24 120 M M 0 18 32 120
21 56 32 44 3 21 0 0.00 0.0 0 15.0 30 330 M M 3 37 330
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22 45 30 38 -4 27 0 T 0.0 0 11.9 26 350 M M 9 18 31 350
23 45 21 33 -9 32 0 0.00 0.0 0 10.3 23 310 M M 3 29 340
24 64 19 42 -1 23 0 0.00 0.0 0 18.4 31 170 M M 0 38 210
25 61 31 46 3 19 0 0.00 0.0 0 11.5 25 350 M M 0 32 350
26 60 33 47 4 18 0 0.00 0.0 0 9.8 18 100 M M 8 23 90
27 49 34 42 -2 23 0 T 0.0 0 14.7 22 30 M M 10 18 26 40
28 51 28 40 -4 25 0 0.00 0.0 0 3.6 12 360 M M 5 18 15 90
29 58 38 48 3 17 0 0.00 0.0 0 15.7 25 160 M M 6 8 33 170
30 53 40 47 2 18 0 T 0.0 0 12.2 25 10 M M 10 18 30 10
31 42 35 39 -6 26 0 0.82 0.0 0 18.1 28 350 M M 10 13 31 350
SM 1600 775 819 0 1.13 1.1 332.2 M 114
AV 51.6 25.0 10.7 FASTST PSBL % 4 MAX (MPH)
MISC ----> # 36 330 # 44 350

NOTES:
# LAST OF SEVERAL OCCURRENCES
COLUMN 17 PEAK WIND IN M.P.H.
PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: LINCOLN

MONTH: MARCH

YEAR: 2008

LATITUDE: 40 50 N

LONGITUDE: 96 45 W
[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16
AVERAGE MONTHLY: 38.3 TOTAL FOR MONTH: 1.13 1 = FOG OR MIST
DPTR FM NORMAL: -1.1 DPTR FM NORMAL: -1.08 2 = FOG REDUCING VISIBILITY
HIGHEST: 71 ON 11 GRTST 24HR 0.82 ON 31-31 TO 1/4 MILE OR LESS
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LOWEST : 1 ON 7

[NO. OF DAYS WITH]

MAX 32 OR BELOW:
MAX 90 OR ABOVE:
MIN 32 OR BELOW:
MIN O OR BELOW:

[HDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JUL 1
DPTR FM NORMAL

[CDD (BASE 65)
TOTAL THIS MO.
DPTR FM NORMAL
TOTAL FM JAN 1
DPTR FM NORMAL

]
819

20
5609
-38

SNOW,

[WEATHER - DAYS WITH]

.01
.10
.50
.00

R O O O

CLEAR
PTCLDY
CLOUDY

ICE PELLETS,
TOTAL MONTH:
GRTST Z24HR

GRTST DEPTH:

INCH OR MORE:
INCH OR MORE:
INCH OR MORE:
INCH OR MORE:

(SCALE 0-3)
(SCALE 4-7)
(SCALE 8-10)

[PRESSURE DATA]

HIGHEST SLP 30.55 ON 10

LOWEST SLP 29.40 ON

HATL
1.1 INCHES

1.0 ON
1 ON

6_

7

O~ W o

18

8
5

~ o U1 b W

06}

THUNDER

ICE PELLETS

HATIL

FREEZING RAIN OR DRIZZLE
DUSTSTORM OR SANDSTORM:
VSBY 1/2 MILE OR LESS
SMOKE OR HAZE

BLOWING SNOW

TORNADO
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