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TXDOT ASSESSES IMPACT OF HIGHWAY OPERATIONS
‘ON WATER QUALITY/QUANTITY

by Ray Donley
Editor
Center for Transportation Research
Unive;jrsity of Texas at Austin

In response to concerns regard-
ing highway construction in the Ed-
wards Aquifer recharge zone, the
Texas Department of Transportation
(TxDOT) has contracted with the
Center for Transportation Research
to determine the environmental risks
posed by the planned construction
of the southern extension of Loop 1
in Austin, Texas. Research Study 7-
1943, Water Quantity and Quality
Impacts Assessment of Highway Con-
struction in the Austin, Texas, Area, is
investigating the potential for con-
tamination of area creeks by high-
way stormwater runoff. The 5-year
study will be coordinated by TxDOT
and the Barton Springs/Edwards Aqui-
fer Conservation District.

Headed by Dr. Joseph F. Malina
of UT’s Center for Research in Wa-
ter Resources, the project has several
objectives: (1) Collect data on the
quantity and quality of water in creeks
upstream and downstream of high-

way construction sites; (2) evaluate
pollution loads contributed by exist-
ing highways near or in the Barton
Springs segment of the Edwards Aqui-

fer recharge zone; (3) evaluate the ef-.

fectiveness of temporary runoff con-
trol structures and devices used for
the interception and containment of
silt during construction; and (4)
monitor and evaluate the performance
of permanent runoff pollution con-

trol systems installed on operating
highways.

In their most conspicuous achieve-
ment to date, the researchers have de-
signed and successfully installed on
Loop 1 (MoPac) a unique rainfall
simulator — an enormous water-spray-
ing device that has become a much-

. publicized fixture on the heavily trav-

eled MoPac Expressway in Austin.
The simulator (Fig. 1) allows the re-

FIGURE 1: The rain simulator in action on MoPac.
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searchers to control such parameters

as antecedent dry periods, number of

vehicles on the highway during a storm,
and rainfall intensity and duration.

Using the simulator, the study team
has been measuring the runoff flow
rate, collecting runoff samples di-
rectly, and analyzing the water qual-
ity parameters (Fig. 2) These para-
meters include both field data
(measurements of temperature, pH,
and specific conductance) and labo-
ratory data (analyses of turbidity,
suspended solids, heavy metals, oil
and grease, chemical and biochemi-
cal oxygen demand, organic carbon,
and nutrients).

PRELIMINARY RESULTS

The researchers are also currently
evaluating the various types of tem-
porary runoff control devices in-
stalled at construction sites. At this
point, they have determined that the
fabric used in geotextile silt fences
— both woven and nonwoven — is
generally ineffective in filtering out
silt and clay size particles from
storm water runoff. But, as CTR Re-
search Engineer Michael Barrett
points out, they are “not a waste of
time”; that is, many particles are re-
moved through the sedimentation
that occurs in the standing water be-
hind the fabric fences. He explained
that silt and clay size particles are
simply smaller than the weave of the
fabric, allowing those particles to es-
cape. :

The project team has also begun
bench-scale studies to test the effec-
tiveness of various filter media for
use in permanent highway runoff
control. In these studies, columns are
filled with a variety of filter media
(medium sand, coarse sand, coal, hu-
mic peat, fibric peat, and zeolites). A
simulated runoff “cocktail,” which
includes suspended solids, oil and
grease, and four metals (lead, zinc,
iron, and copper) is then poured into
these columns, after which removal
rates are calculated (Fig. 3). Re-
searcher Tom Heathman indicates
that the filters have shown “very
high initial removal efficiencies.”

FIGURE 2: Researcher Huey Miin Wu calibrates a pH meter that will be used
“to collect highway runoff field data.

FIGURE 3: Researcher Tom Heathman collects samples from columns contain-
ing various filtration media. Simulated stormwater runoff “cocktails” are run
through these columns to see which medium best filters out pollutants.

WHERE THE RESEARCH IS
HEADING

The researchers will develop a
mathematical model that integrates
all aspects of the investigation. The
model, as contemplated, will predict
the effect of highway operation on
water quality and quantity in other
situations -and in other areas. Every
phase of project work has been re-
viewed and analyzed by TxDOT, the
Barton Springs/Edwards Aquifer Con-
servation District, and the Technical

Review Committee (composed of
three members from the Barton
Springs/Edwards Aquifer Conservation
District, two members from TxDOT,
and two members from The Univer-
sity of Texas Center for Research in
Water Resources). Baseline data col-
lected by the project will be a matter
of public record for anyone wishing
to verify the findings.

The unique technological chal-
lenges posed by the study prompted
TxDOT’s Research and Development
Committee to select CTR over other
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competing agencies. In CTR’s favor
were (1) a staff of highly regarded,
independent scientists; (2) the exper-
tise to fabricate an artificial rainfall
simulator (considered necessary for
this project); and (3) the exceptional
testing facilities at UT’s Balcones

Research Center, which includes full-
scale roadway and river models. A
$200,000 prototype runoff treatment
system is also planned for construc-
tion. This facility will be used to evalu-
ate the performance and effective-

" ness of vertical and horizontal filter

configurations in runoff treatment.

~ The project, which got underway

in February of 1992, is scheduled for

campletion in mid—1996. :
The photographs in this article are

courtesy of Michelle Gilson of UT’s Cen-

ter for Research in Water Resources.

FIRE IN THE ROW: RESEARCH RECOMMENDS RISK-
- REDUCTION PRACTICES

by Kelly West
Research Associate, TTI Communications
by Dr. Wayne McCully
Range Scientist, Vegetation Management
and :
by Danise Hauser
Research Associate,
Vegetation Management
Texas Transportation Institute
Texas A&M University

INTRODUCTION

The rash of wildfires during the
unusually hot, dry summer months
of 1993 did not surprise wildfire ex-
perts. Even in normal rainfall years,
the northern two-thirds of Texas, the
Southern Great Plains, supports an
abundance of fine fuel vegetation
(such as buffalo grass, blue grama,
western wheat grass, and caucasian
bluestem) that is susceptible to road-
side fires. Dry vegetation and in-
tense heat from the sun create ideal
conditions for fire along these Texas
roadways. An overheated car pulling
off the shoulder and into taller right-
of-way (ROW) grass or a tossed

cigartte can provide the spark needed -

for a wildfire that, with a gust of
wind, quickly spreads to adjacent
property or generates smoke that is
hazardous for oncoming traffic.
Bobby Young of the Texas Forest
Service estimates that the volunteer

fire departments responded to 500

fires per day during the July-August
1993 fire season peak. According to
Jean Mitchell of the Texas Commis-
sion on Fire Protection (TCFP), “From
1988 to 1991 an average of 3,586
roadside grass fires were reported

annually in Texas— that’s one fire

per 21 centerline miles (33.6 km) of

roadway.” When the figures are tal-
lied, the 1993 number of roadside
fires may double that annual aver-
age.

What role can the Texas Depart-

ment of Transportation (TxDOT)

play in presuppression of roadside
fires? Work done by Texas Trans-
portation Institute (TTI) scientists
Danise Hauser and Dr. Wayne
McCully for TxDOT’s Roadside
Vegetation Management Research
Program has assessed the current
roadside fire prevention, or pre-
suppression, techniques and made
some recommendations for future
policy. The information that follows

is taken from TTI Research Report,

902-7 [Ref. 1].

TEXAS FIRE PRESUPPRESSION
Current Practice X

“Since 1950, TxDOT has contrib-
uted to presuppression of roadside
fires, at the request of property own-
ers, with the “good-neighbor” prac-
tice of blading or disking a 12-foot-
wide fire guard just inside the

" boundary between the ROW and ad-

jacent property. The fire guard, a
safety-strip of exposed bare soil, re-
moves the fire’s fuel, possibly inter-
rupting its spread to adjacent prop-
erty. Sometimes this practice leaves
unmowed fuel between the shoulder
and the fire guard.

Concerns and Changes
The Environmental Protection
Agency (EPA) has expressed concern

regarding the practice of blading or
disking fire guards, citing the poten-
tial increase of erosion, the introduc-
tion of silt into water supplies, and
the possibility of damaging endan-
gered species habitats along the bound-
ary of the ROW. Where departments of
transportation continue the practice,
the EPA may require a NPDES per-
mit, which requires revegetation of

- newly constructed fire guards.

The Maintenance Environmental
Task Force of TxDOT has recom-
mended a review of fire guard policy.
An internal TxDOT survey showed
that many districts support eliminat-
ing bare-earth fire guards; however,
some are concerned that total elimi-
nation may result in more fires.

Another concern is possible legal
questions. TxDOT legal counsel holds
that unless the fire was due to negli-
gence by TxDOT personnel, the state
is not liable for fire originating on

“the ROW. However, could discon-

tinuing fire guards be considered
prima-facie evidence of TxDOT neg-
ligence? No one is sure because this
question has not yet come before the
courts. [Ref. 2].

RECOMMENDATIONS — RELO-
CATE, MODIFY, AND EDUCATE

As an alternative to eliminating all
TxDOT contribution to a fire presup-
pression program, this research has
identified several courses of action
for TxDOT consideration.

Use routine vegetation maintenance
activities as a fuel management
strategy.
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Relocate the fire guard from
the edge of the ROW to the
edge of the pavement, and
convert the fire guard from
bare ground to a mowed strip.
The U.S. Forest Service recom-
mends moving the location of
the fire guard by combining
the 8-foot paved shoulder (if
present) and a directly adjacent
mowed 5- to 15-foot safety
strip. Figure 1 diagrams both
the proposed new location and
the old fire guard placement.
This strategy would not re-
quire permitting from regula-
tory agencies. Another benefit
is that the ROW boundary, an
area that is likely to serve as a
wildlife habitat, remains undis-
turbed. With ROW maintenance
attention shifting closer to the road,
ignition from burning objects or
catalytic converters is less likely.
Mowing the safety strip, rather than
disking it, maintains storm water
quality, and the watershed effect of
pavement promotes greenstrip-
ping with runoff from showers.
Grass in the greenstrip will likely
contain enough moisture to resist
combustion.

Use plant cover and mowing
strategies that favor fire pre-
suppression. With almost no ex-
tra effort, maintenance or con-
tract personnel can mow the
newly located safety strips to
certain heights that promote the
growth of low ignition, slow-
burning grasses, such as Ber-
muda grass with its lower leaf-
to-stem ratio, flat-on-the-ground
King Ranch bluestem, and cau-
casian bluestem. Avoid mow-
ing heights that are so short
that they clear the strip com-
pletely, that the desired grasses
react adversely, or that mower-
thrown-objects (MTOs) become
airborne. Also, accomplish the
initial cycle of mowing before
the vegetation becomes too thick
and tall: a mat of dried, mowed
grass can catch fire more easily
than unmowed grass [Ref. 3].

Proposed new fire guard:

a 5- to15-foot
short-mowed strip

Road

2- to 8-foot
shoulder

Normal height

Private

ROW grass property

Old/current
fire guard: a disked
or bare-earth strip at
outer edge of ROW

Figure 1: Proposed fire guard position compared to current.

Schedule systematic mainte-
nance and cleanup of fuel ac-
cumulation areas such as cul-
vert ends and headwalls,
turnouts, and armadillo bur-
rows. Ignited, areas like these
are likely to generate firebrands
(pieces of burning sticks or
limbs that fall into unburned ar-

~ eas and spread the fire) and fire-

whirls (airborne burning leaves
and fibers). Different species of
plants are more or less combus-
tible depending on their mate-
rial make-up and the prevailing
weather. For example, experts
consider dead juniper, pine, live
oak trimmings, and other plants
containing oils, waxes, and fats,
highly volatile firebrand promot-
ers. On the other hand, they com-
monly class shinnery oak/grass,
sand sagebrush/grass, and run-
ning live oak/grass growth as
moderately volatile, except in
certain wind conditions when
this type of cover can spread
by firebrand if ignited [Ref. 4,
5]. Reduction of deadfall and
selective removal of the most
volatile species from ROW re-
duces risk.

Alter the behavior of those who start
roadside fires.

Explore the necessary compo-
nents of an effective public edu-
cation and information campaign.
Compose visual and audio mate-
rials for television and radio spots
and youth education to communi-
cate the risk posed by an over-
heated car or a thrown cigarette.

Establish and cultivate relation-
ships with the U.S. National
Weather Service, the Texas Forest
Service, and the Texas Agricul-
tural Extension Service in order
to better predict hazardous fire
danger weather and further de-
velop signs and/or public ser-
vice announcements concerning
roadside activities that can ig-
nite a fire, as well as danger-
ously dry periods.

Encourage collection of more
detailed data on ROW wildfires for
future planning.

Estimate point of fire origin by
route and reference marker (us-
ing TxDOT’s Texas Reference
Marker System).

Calculate distance from point
of fire origin to pavement edge.
Determine whether or not ROW
fire burns onto adjacent prop-
erty.

Investigate other ROW fire presup-
pression options.

Evaluate the need for fire retar-
dant chemical use on road sec-
tions with a tendency for fire
starts.

Test different vegetation (fuels)
to determine a relative ignition
tendency so volatile grasses can
be eliminated and safer ones em-
phasized in plant mixtures for
the active zone.

Ultimately, presuppression of wild-

fires is a joint effort of TxDOT and
its clients who travel the roadways.
TxDOT is considering Study 7-902’s
recommendations including the relo-
cation and change in character of
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fireguards. Before finalizing any
policy the TxDOT Administration
will seek input from the Transporta-
tion.Commission and other sources.

REFERENCES

1. Danise S. Hauser and Wayne G. McCully.
Presuppression of Roadside Fires. TTI
Research Report 902-7. Texas Trans-
portation Institute, The Texas A&M
University System. October 1993.

The Texas Department of Trans-
portation (TxDOT) recently finished
digitizing its County/City map series
and has made it available for distri-
bution through TNRIS. The County
map series is one of the digital lay-
ers recommended for statewide use
by the Geographic Information Sys-
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TXDOT DATA FROM TNRIS

tographs. These files contain all pub-
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tained bridges, all airports, the Gulf
Intracoastal Water Way (GIWW), and
county and city boundaries. These
files do not include contours, fence
lines, jeep trails, small creeks, elec-
trical transmission lines, and oil and
gas pipelines. Hydrography has been
generalized. ;

TNRIS distributes this data in its
role as the state’s clearinghouse for
natural resource data. TNRIS also
indexes and keeps a catalog of pub-
lic and private geographic files that
can be read by mapping and GIS

"4, Wright, Henry A. and A. W. Bailey. Fire

Ecology and Prescribed Burning in the

Great Plains — Research Review. USDA .

Technical Report INT-77. Intermoun-
tain Forest Range Experiment Station,
Forest Service, USDA. May 1980. In
Hauser and McCully, Presuppression.

5. . Telephone Interview. May 6, 1993. In
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software. This catalog includes the
name of the organization providing
the database, a description of the
graphic and nongraphic data types, a
description of the geographic area
covered by the database; size of
files and format of data storage;
availability of files and type of me-
dia for transfer; and names and tele-
phone numbers of contact persons.
TNRIS system’s central telephone
number is (512) 463-8337.

Source: Texas Natural Resource
Information System (TNRIS) News-
letter 17(January 1994): 2.

| HOW I SWITCHED TO METRIC MEASURE

by Dave Valentine, P.E.
County Engineer
County of Haliburton, Ontario

Canada .

I was lucky. I got hit with metric
measurement when I was working in
central Africa, developing curricu-
lum for civil technology students.
Being faced with a new system of
measurement was just another part
of culture shock.

I tried to sidestep it by working in
both systems, converting back and
forth. I justified this on the basis that
graduates would be faced with both
systems and would need to under-
stand the engineering calculations in
both.

I had worked as a county engineer
before taking up teaching, and I re-

liters

iy milliters
kilometers kilograms
meters grams
millimeters milligrams
force » newton (N) = kg:m/s?

member horror stories of technicians
making mistakes in calculating quan-
tities of liquid asphalt products for
road surfacing. When a roadway
width is measured in feet, its length
in miles, and the application rates in
gallons per square yard, there’s a
good chance of getting lost in all of
those conversions.

Once I'd started to talk about a
roadway width of 7 meters, 17-kilo-
meters long, and an application rate
of a liter per square kilometer, the
calculation became something you
could almost do in your head. So
you could recalculate five times to
check!
~ Another problem I ran into there
was two lengths of feet; Imperial
and Cape. Here, this year’s contrac-
tor had a brand new distributor —
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calibrated in U.S. as opposed to Im-
perial gallons!

I returned to Canada quite en-
thused about working metrically. I
found my carpentry and home reno-
vations greatly simplified. Soft
conversion made my new work
look a little different than old,
with 16 inches converting to just
about 400 mm

I didn’t worry about all the fancy
names for parts or multiples of meters;
millimeters, meters and kilometers
served most purposes fine. Decimals
of meters are just as useful with a 4-

inch lift of gravel equaling 0.1 m.

I volunteered as a guest speaker on
metrication and gave talks to service
clubs and our local road superinten-
dents’ association. One hint they liked
was measuring the height of the
grader and the width of its blade in
meters, as a constant reminder. I also
suggested they mark off 1 and 2 meters
up the side of the door frame of their
machinery shed.

In spite of what you hear, Canada
is not operating metrically. The cur-
rent government made conversion
voluntary, so most building supplies

and a lot of hardware are still mea-
sured in inches and feet.

Our roads department also works
in both systems, since we’re working
off some old land surveys for con-
struction plan control. Any new sur-
veys that we complete are done in
meters.

I think that the United States go-
ing metric will the boost we need to
accelerate our own conversion Will
we still be able to buy your quaint
penny length nails? '

Source: Better Roads 63(November
1993): 33. Reprinted by permission.

TXDOT’S METRIC PLAN

"Why is the Texas Department of
Transportation going metric? The
short answer is, “Federal mandates.”
A fuller answer would add that met-
ric is easier to use than the English
system and more efficient for scien-
tific and engineering purposes. Also,
switching to metric puts us on an
event trade footing with the rest of
the industrialized and developing
nations of the world. Listed below
are the federal mandates that most
closely affect why and when we
make the change.

FEDERAL MANDATES

e Omnibus Trade and Competitive-
ness Act of 1988 declared the
metric system as the preferred
system of weights and measures
for U.S. trade and commerce and
required each federal agency to
convert to the metric system.

e U.S. DOT Metric Conversion
Planning Guidelines issued in
1990 and amended in 1991 and
1992 requires the nine U.S. DOT
agencies to develop plans for con-
version to the extent possible.

e Federal Highway Administration
(FHWA) developed a conversion
plan and a timetable approved in
1991 to lead to complete metric
implementation by September 30,
1996.

*  Federal Highway Administration
(FHWA) complied with require-

ments in the Omnibus Trade and

Competitiveness Act of 1988 by

publishing the following policies

in the Federal Register on June

11, 1992:

 After September 30, 1996,
FHWA will only authorize
funding for projects devel-
oped in metric units,

e The deadline for FHWA re-
ports to be in metric units
will be those submitted after
September 30, 1994. These
reports include the Intermo-
dal Surface Transportation
Efficiency Act (ISTEA) Man-
agement Systems and High-
way Performance Monitor-
ing System (HPMS).

WORKING CRITERIA

TxDOT’s metric committee estab-
lished six working criteria to meet
the federal mandates. These criteria
mainly affect plans, specifications and
estimates (PS&E) and Federal High-
way Administration (FHWA) data col-
lecting and reporting. The criteria are:

1. TxDOT will use “soft” conver-
sion, unless national or TxDOT
standards (“hard” conversions)
have been established and use
of these “hard” conversions will
not have a significant impact on
resources or industry. (In a “soft”
conversion, an English system mea-

surement is mathematically con-
verted to its exact [or nearly ex-
act] metric equivalent. With “hard”
conversion, a new, rounded, ration-
alized metric number is created
that is convenient to work with
and remember.)

2. TxDOT will begin surveying in
metric units in February of 1994.

3. All TxDOT projects that are sur-
veyed after February of 1994
and scheduled to be let after
September 30, 1996, will be sub-
mitted to the FHWA in metric
units. Projects surveyed before
February of 1994 and scheduled
to be let after September 30, 1996,
might justify an exception from
the FHWA.

4. TxDOT is requesting an exten-
sion of the federal FY 95 dead-
line for data collection and re-
porting. This extension would
allow a reasonable time for con-
version once the requirements
have been finalized and would
allow TxDOT to take full advan-
tage of the opportunity to improve
supporting information systems.

5. TxDOT will display English units
on documents for public use.

6. TxDOT will allow the following
items to remain in English units:

*  supporting documentation

* sign legends

e data collection (The actual
reports to FHWA will be in
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metric units, but the data col-

lection is not required in met-
ric units.) :

e hardware items designed to
meet specific safety require-
ments and minor exceptions
for details of materials (bolt
sizes and gauges of steel) in
PS&Es let after September
30, 1996.

Note that sign legends are not be-

ing changed from miles to kilome-
ters for now. Changing sign distance
units must be part of a national ef-
fort because it would be very con-

~ fusing for the driving public if one

state reported distances in mileage
while another state, whose metric
time table and priorities might be
different, was already reporting dis-

tances on sign legends in kilometers.

The TxDOT Administration has
proposed the timeline shown in
Table 1. A more detailed explana-
tion of TxDOT’s move to metric is
available in The TxDOT Metrication
Guide. Call Lois Young, General
Services Division, at (512) 465-7326
to order your copy.

TABLE 1: Major milestones in metric conversion plan.

DESCRIPTION

Acquire Surveying Equipment

Begin Surveying Metric Projects

Project Id Screens in DCIS
Draft Metric Spec Book Available

Universal Spec File Revised

| Standard Sheets Revised

Target to Start Metric Lettings

1993

1
Q4 ! Ql Q2,Q3:Q4

¢ Feb94 | |

Revised Design Manual Pts 111 & IV

. /:\pr 9:4

I | ¢ Aug94 |

| | ﬂsep94 |

1994 1995
Ql Q2 Q3 Q4

l
1996 1997
Ql;Q2 Q3 Q4| QI
‘ l

|#Oct951 | |

SOME CONCEPTS TO HELP YOU THINK METRIC

For civil work, the standard unit
is the meter (1.1 yards). The metric

.unit of an area is the square meter,

but large land or water areas are ex-
pressed in square kilometers (0.4
square miles). The metric unit for

volume is the cubic meter, except
for liquids, which are expressed in
liters (1.06 quarts).

To think in metric: 1 mm is the
thickness of a dime; 10 mm is the di-
ameter of a ball-point pen; 2 m is the

height of a door and 100 m is the
length of a football field. For design,
a 12-foot lane width will be 3.6 m, a

"design speed of 55 mph will be 90

km/h, and a 6-inch mountable curb
will be 150 mm.
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BRIDGES AS BAT HABITAT

by Dr. Merlin Tuttle
Executive Director
Bat Conservation International
Austin, Texas

WHY HELP BATS

Bats play a key ecological role as
the primary predators of insects that
fly at night, a category that includes
vast numbers of crop and yard pests.
Just one little brown bat can catch
600 mosquitoes in an hour. A colony
of only 150 big brown bats can catch
enough cucumber beetles each sum-

mer to protect local farmers from the

costly attacks of 18 million of their
rootworm larva. And the Mexican free-
tailed bat colony living in Austin’s
Congress Avenue Bridge (Fig. 1) con-
sumes from 10,000 to 30,000 pounds
of insects nightly.

tailed bat, already has declined by
more than 30 million in Arizona and
by 97 percent at the famous Carls-
bad Caverns. It is in trouble nearly
everywhere, but like many of
America’s declining bats, it can be
helped significantly by simply using
bridge designs that provide critically
needed roosting habitat (Fig. 2). To
illustrate the importance of helping
this species, just those living in the
vicinity of San Antonio, Texas, con-
sume approximately 500 tons of in-
sects nightly.

WHAT BATS NEED

The Congress Avenue Bridge bats
live in vertical crevices 16 inches
deep by 3/4 to 1-1/2 inches wide be-
tween Texas Department of Trans-
portation prestressed box beams. The

FIG. 1: Congress Avenue Bridge. Bridges that form cave-like chambers within
the terminal foundations are especially attractive to endangered big-eared bats.

Texas is home to 33 species of
bats, all highly beneficial. However,
their numbers are declining, largely
due to loss of natural roosting habi-
tat caves. Of the 44 species living in
the U.S., nearly 40 percent are now
endangered or official candidates.

The most beneficial and abundant
species in Texas, the Mexican free-

massive concrete structures gather
heat by day, radiating it by night,
providing incubator-like conditions,
usually between 87 and 92° F in
summer. These are ideal conditions
in which mother bats can rear young.
However, even this bridge could
have sheltered twice as many bats, at
no extra cost, if more space had

FIG. 2: Mexican free-tailed bats
roosting between beams in Congress
Avenue Bridge. Any vertical crevice

in concrete, from 3/4 inch to 1-1/2
inches wide by 12 inches or more
deep is likely to attract bats. Vertical
holes 2 to 6 inches in diameter and
12 to 24 inches deep simply attract
different kinds of bats. The deepest
holes or crevices are best.

been left between some beams and
less between others.

A survey of 200 Texas bridges
documents use of 12 percent by bats,
though most provide far less shelter
than is available under the Congress
Avenue Bridge. All bridges surveyed
that contained suitable crevices or
covered-over drainage holes were
occupied by bats, confirming the po-
tential for use of appropriate bridge
designs to replace lost habitat for
Texas’ declining bats.
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Locations over rivers are ideal for
“bat friendly” bridge designs, both
because they offer better protection
~ from human disturbance and because

bats prefer to live near rivers and

lakes. Bridges even 10 feet above
ground are suitable, but those allow-
ing 20 feet or more are best.. Any
dark cavity in concrete that is out of
reach of people and terrestrial preda-
tors may provide shelter for bats.
Relatively rough surfaces are pre-
ferred, but the Congress Avenue
Bridge bats are doing fine on pre-
stressed box beams that are quite
smooth, and others climb into cov-
ered over, rusty drain pipes to roost

on concrete plugs at the tops. Metal -

is not usually suitable for bats to
roost on. As an excellent heat con-
ductor, it does not provide stable
temperatures.

HOW TO HELP THEM

Some existing bridge designs,
such as the one at Congress Avenue,
are already suitable for bats if the
box beams are properly spaced.
However, it is likely that equal or
even better habitat could be built
into bridges of the future if bats are
considered in early planning stages
of new designs. What they need is
fairly simple. The challenge is to
provide it without excessive cost.
Experts at Bat Conservation Interna-
tional are always willing to help
([512] 327-9721; P.O. Box 162603,
Austin, TX 78716).

In some cases, habitat can be cre-
ated with minimal expense through
retrofitting. Almost any material that
can be attached to the surface of
concrete support structures under
bridges could be used to create pro-
tected spaces and habitat. The spaces

ideally should form crevices 3/4 to
1-1/2 inches wide. Their depth and
length can be anything from one to
many feet long and deep:

MEDIA AND PUBLIC RESPONSES

The initial response in Austin was
panic and fear that bats were dan-
gerous. However, as people have
learned the truth about bats, fear has
given way to wide appreciation. Many
originally feared that most bats were ra-
bid and would attack, yet even the few
that become sick typically bite only in
self-defense if handled, and no at-
tacks have occurred. Honeybee stings,
dog attacks, auto accidents with deer,
and food poisoning at picnics all are
vastly more dangerous in terms of hu-
man mortality.

The Congress Avenue Bridge bats
are now one of Austin’s most popu-
lar tourist attractions (Fig. 3). In fact,
Austin has become nationally fa-
mous as a result of highly laudatory

articles featuring its bats in The
New Yorker, The New York Times,
and numerous other prestigious pub-
lications, not to mention national
television news coverage on NBC,
ABC, CBS, and CNN. We live in a
time when far too many people are
fighting about the environment in-
stead of working together to find so-
lutions. Creating wildlife habitat as
a part of progress has a great deal of
appeal, not to mention the documented
ecological and economic benefits. “Bat
friendly” bridges can be a big winner

. for everyone.

EDITOR’S NOTE

Dr. Tuttle presented this paper at
the recent TxDOT Bridge Designers’

- Conference. Video tapes of the con-

ference will soon be available from
the RTT Library. (See “Bridge De-
signers’ Conference Tackles Signifi-
cant Questions,” page 14.)

FIG. 3: Tourists watch the bats fly from Austin’s Congress Avenue Bridge.

RECYCLING CAMPAIGN UNDERWAY AT TXDOT

Who can help improve environ-
mental quality? Who can make a dif-
ference? Who can make TxDOT a
leader in recycling and in using re-
cycled products? The answer to all
these questions is you! TxDOT kicked

off its recycling campaign in Janu-
ary, and this effort needs your sup-
port.

Landfill space and natural re-
sources, like oil and trees, are de-
creasing, and air and water pollution

are increasing. People in today’s
world must start recycling and be-
coming environmentally aware. If
society disregards efforts to recycle,
quality of life for every creature on
the planet will slip.
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It’s easy to think someone else
will help, that one person’s actions
don’t matter. That’s a mistake. It
doesn’t take much effort to make
small, positive changes in the envi-
ronment and, with the help of al-
most 15,000 cooperating coworkers
at TxDOT, small efforts will add up
to big improvements in the environ-
ment. You can recycle in your office,
at your cafeteria, on the roadway, in
the maintenance of your fleet, and
around the grounds of your office
complex. The TxDOT Recycling and
Recycled Products Manual has use-
ful suggestions on how to support
recycling in all these areas. Each
district and division has a recycling
coordinator, and each coordinator
has a copy of this manual. (See
Tables 1 & 2)

Why recycle? Six good reasons
are to:

¢ Aid Conservation — Recycling
and using recycled products
saves energy, natural resources,
and landfill space.

e Save Money — Recycled prod-
ucts are often less expensive
than their virgin alternatives.
Another sort of example is in-
place recycling of asphalt pave-
ment, which not only reduces
the need for virgin asphalt and

. aggregate, but also saves the ex-
pense of labor and equipment to

haul away milled pavement tail-

ings.

* Improve Operation Efficiency
— The amount of waste gener-
ated by an organization and its
operating efficiency correlate:
the less waste, the greater the
efficiency.

*  Support Department Vision —
Recycling supports the depart-
ment’s vision and compliments
the Continuous Improvement
philosophy of working smarter.

¢ Gain Personal Satisfaction —
People feel good when they re-
alize their actions improve the
quality of the environment and
the world they leave for future
generations.

¢ Fulfill Legal Requirements —
State and federal laws, like the
Clean Air Act, require types of
recycling and environmental
protection.

During 1993, Austin TxDOT em-
ployees (divisions and Austin Dis-

trict) recycled 231 tons of white of-
fice paper. Diverting this paper from
landfill saves 762 cubic yards of
space (the equivalent of 127 six-yard
dump trucks). These savings are a
great start. TxDOT kicked off its of-
ficial recycling campaign in January

Table 1: District recycling coordinators

DISTRICT

Abilene Allen Morgan (915) 676-6870

Atlanta Lowell Revalee

(903) 799-1380

Vickie Duke

Beaumont (409) 898-5764

Bryan Lonnie Brothers (409) 778-9737
Corpus Christi Ella Mason (512) 808-2276
El Paso Don L. Denham 915) 7744206
Houston Sherry Randall (713) 802-5353
Lubbok Woody Marcy (806) 748-4423
Odessa Glen W. Larum (915) 333-9246

Pharr Danny Espinoza (210) 702-6126

San Antonio Wilbert W. Moore (210) 615-5957

- Waco Bruce Baker (817) 867-2850

Yoakum Maynard ). Wagner (512) 293-4350
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Table 2: Division recycling coordinators

1994, so let’s show a hefty increase
in recycling in 1994! Already since

DIVISION the kickoff, TxDOT’s General Ser-
vice Division (GSD) has imple-
Audit Office (AUD) Terri Sullivan (512) 463-8636 mented a white office paper recy-

cling program so that all districts
will have an opportunity to recycle.
Lubbock, Amarillo, San Angelo, O-
dessa, Brownwood, Childress, El Paso,
Tyler, Paris, Atlanta, Beaumont, Yoa-
kum, and Pharr are participating in
Civil Rights (CIV) Jean Renner (512) 475-3116 GSD’s very innovative setup. Other
districts with major urban areas may
: be participating in existing local re-
- Central Permit Office (CPO) Chuck Bennett (512) 465-1783 Qeling pragyane. |

Change the environment for the
better. Be efficient, responsible, com-
petitive; make a difference — recycle!
Environmental Affairs (EAD) Don Hill (512) 416-3009 If you have questions or ideas re-
garding recycling, please contact your

recycling coordinator.

Budget and Finance (BUD) Sylvia Antle (512) 463-8684

General Services (GSD) Mike McAndrew (512) 416-2418

The mentioning of brand
names is strictly for informa-
tional purposes and does not
imply endorsement or adver-
(512) 465-7546 tisement of a particular prod-

Information Resource

Manager (IRM) Birdie Legge (512) 475-0712

Information Systems (ISD) Doug Liberty
uct by the Texas Department
of Transportation.
Materials and Tests (MAT) Laura Benningfield (512) 465-7677
Occupational Safety (OCC) Toni Luther (512) 416-3390 : TQ's paper includes 20% post
consumer waste in the total
[ fiber content.
Public Information Office (PIO) Jeff Carmack (512) 463-8612
Right of Way (ROW) Jimmy Perry (512) 416-2874

TQ information is experi-
4 ‘mental in nature and is pub-
Motorist Services (MSS) v 61t Crowson (512) 305-9507 lished for the development of
; ‘new ideas and technology only.
Discrepancies with official views
TranseaRation Planmin ; or policies of the TxDOT should
and Programming (TP Ben Dobias (512) 465-7938 be discussed with the appropri-
ate Austin Division prior to imple-
‘mentation. TQ articles are not in-
tended for construction, bidding
Or permit purposes.

Travel and Information (TRV) Valerie Davis (512) 467-5948
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CAN BIOENGINEERING HELP YOU BALANCE YOUR
ENGINEERING AND ENVIRONMENTAL NEEDS?

by Tom Bruechert
Water Quality Specialist
TxDOT Environmental Affairs Division

In order to provide safe highways
and roads, we find ourselves cross-
ing various terrain. Many areas like
wetlands, stream crossings, and chan-
nel realignments are either regulated
or require unique attention and con-
sideration from an environmental
standpoint. To this end, federal law
and state agency agreements require
the Texas Department of Transporta-
tion (TxDOT) to avoid, minimize,
and/or mitigate for these impacted
areas. In an attempt to minimize im-
pacts as much as possible, TxDOT’s
Environmental Affairs Division (EAD)
pursued information relating to bio-
engineering techniques. In this ar-
ticle, we’ll be discussing bioengi-
neering, a field that uses vegetation
systems to resolve conflicts between
engineering project stabilization needs
and environmental requirements.

Bioengineering, as an idea, is not
new. Julius Caesar’s engineers stabi-
lized earthworks with facines, a type
of contour wattling made from bundles
of sticks interwoven with vines and
placed in shallow contour trenches
on a slope. Practiced in the U. S. un-
til around the 1930’s, soil bioengi-
neering fell from grace with the evo-
lution of today’s standard reinforced
concrete and reinforced earth engi-
neering practices. Bioengineering is
not a cure all. For instance, it does
not use hard mechanical structural
elements like concrete walls; there-
fore, it cannot be used for stabiliza-
tion deeper than about 5 feet. How-
ever, many practical construction
solutions may involve a combination
of structural and bioengineering tech-
niques.

Bioengineering techniques fall under
one or a combination of three main
headings:

* seeding
e live transplant (plugs, “live stakes”)

* engineered vegetative methods (co-
conut fiber rolls, willow twig ga-
bions, brush layers, wattling, herba-
ceous blankets, etc.)

The EAD is looking at bioengineer-
ing as an alternative to solid con-
crete riprap for stream channeliza-
tion and embankment stabilization in
sensitive areas. Also, the EAD hopes
to use bioengineering techniques to
restore wetlands or mitigate the
damage to wetlands done by high-
way construction.

Figure 1 shows a typical combi-
nation of soil bioengineering used to
promote wetlands growth. Live wil-

are: low material cost, habitat cre-
ation, aesthetic appeal, less site dis-
turbance, a “flexible’” solution, and dif-
ficult site access. It minimizes slope
erosion (Figs. 2 & 3) by:

e directly intercepting rainfall and
promoting good infiltration,

¢ slowing surface water flow and
filtering the soil from this run-
off,

¢ binding soil particles in root sys-
tems.

Disadvantages include: labor-inten-

sive installation, less control with

more risk, increased maintenance

\ Stakes

FIG. 1: A bioengineering design for stream velocities of less than 8 feet per
second and a bank slope of less than 1:2.

low stakes might be used instead of
the wood stakes. The stream bed
could be stabilized with an herba-
ceous blanket, which is like sodding
for underwater use. The herbaceous
blanket might have to be mowed ev-
ery two years or so in low volume
streams, but concrete channel lining
is by no means maintenance-free,
either. _

Simple bioengineering (only) tech-
niques can be designed in-house
for streams with low gradients
and a flow velocity of 4 fps maxi-
mum. Plant selection and site spe-
cific characteristics are critical for
any bioengineering design to be
successful. Combining the engineer-
ing disciplines may provide alterna-
tive solutions to more complex stream
segments and cross-sections.

The advantages of bioengineering

and monitoring, and critical timing
factor for planting. Despite these dis-
advantages there is a time and place
when and where bioengineering and/
or the combination of disciplines
can be a very intelligent and practi-
cal solution.

Only ihrough experience can the
department realize the potential that
bioengineering presents as environ-
mentally friendly, economically fea-
sible, practical solution to various spe-
cific areas where habitat and money
are critical factors.

EDITOR’S NOTE

This article resulted from a course
Tom Bruechert attended at N. J. Cook
College. For more information, con-
tact Mr. Bruechert, Water Quality
Specialist, EAD, at (512) 416-2735.
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FIG. 3: An upland slope design for erosion protection
showing joint planting details. The rooted and leafed
condition of the living plant material does not represent
conditions at time of installation.

FIG. 4: Live cribwall details for upland slope protection.
The rooted and leafed condition of the living plant material
does not represent conditions at time of installation.

VINTAGE TROLLEY OPERATIONS

The streetcar has an honorable
history in the United States and the
world. Forty years ago, the once-
common electric cars almost disap-
peared in America, but trolleys are

making a major comeback as “light -

rapid transit.” The new cars, with
electronic controls and pantographs
instead of trolley poles, bear little
resemblance to the trolleys of the
past. However, there are vintage
trolley operations that celebrate the
older form. Construction Costs and
Operating Characteristics of Vin-
tage Trolleys provides information
on the old means of transport.
Vintage trolley operations come
in several forms, ranging from re-
stored antique trolleys that operate
over existing freight or reclaimed
streetcar track to trolley replicas run-
ning over newly constructed track.
Some are regular transit operations.
For example, the St. Charles Street-
car line in New Orleans is the oldest
continuously operated streetcar line
in the world. It offers and maintains
vintage trolleys manufactured by
Perley A. Thomas in 1923 and 1924.
The streetcar tracks were originally
laid in 1835 and electrified in 1893.
Trolley operations that have acquired

and restored genuine old trolley cars
include the McKinney Avenue line in
Dallas, the Detroit Citizens’ Rail-
way, Ft. Collins Municipal Railway,
New Orleans Riverfront Streetcar
line, the San Jose Transit Mall Vin-
tage Trolley, and the Seattle Water-
front Streetcar. Vintage trolley sys-

tems in Denver, Galveston, and

Portland operate replicas of turn-of-
the-century trolleys. Miner Railcar
Services, Inc., of New Castle, Penn-
sylvania, and Gomaco Trolley Com-
pany of Ida Grove, Iowa, manufac-
ture these cars. Vintage car bodies
and parts are hard to find. Europe
provides a source of relatively com-
plete vintage trolleys, and Melbourne,
Australia, which is phasing out a se-
ries of cars built in the 1920s in fa-
vor of more modern equipment, is
also a major source of vintage roll-
ing stock.

The study provides basic informa-
tion on each of the car lines. Capital
costs of the systems vary substan-
tially depending on whether new re-
production cars are purchased at
$450,000 to $500,000 per car or res-
toration of antiques is possible. The
refurbishment of the 35 vintage 1923
and 1924 Perley Thomas streetcars

in New Orleans will cost approxi-
mately $275,000 per car. Construc-

tion of new track in the street where

none had existed is extremely expen-

sive. Seattle Metro’s experience for a

0.4-mile extension of its waterfront

streetcar was $15 million per mile.

The resurrection of a former route

with track in place, as in McKinney -
Avenue in Dallas, is considerably less

expensive than construction of new

tracks. Unfortunately, many trolley

lines were in poor condition when

abandoned, and the condition of the

old track and location of the public

utility distribution systems above and

below the route will determine the

cost. Utility relocation is a major

cost item associated with both re-

claimed and new track projects.

For more information contact
Marta Jewell, KPMG Peat Marwick,
8150 Leesburg Pike, Suite 800, Vienna,
Virginia 22182 (703-442-0030). The re-
port (DOT-T-92-20) is available through
the Technology Sharing Program, U.S.
Department of Transportation, Wash-
ington, D.C. 20590.

Source: TRB Newsline 19(May
1993): 2.
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BRIDGE DESIGNERS’ CONFERENCE TACKLES
SIGNIFICANT QUESTIONS

Design innovations, metrication, Transportation (TxDOT), the confer- sions will be listed in an upcoming
environmental issues, bats and bridges, ence was held 8-10 February 1994. Research Digest. Either fill out this
project success stories, automated If you missed it, don’t despair! The request form when you see it or call
plan detailing, material research — Travel and Information Division (TRV) Dana Herring, RTT Librarian, at
these are a few of the topics covered videotaped the entire conference, and (512) 465-7644, to order your loan
during the Bridge Designers’ Con- it will be available through the Re- copy of one or all the sessions. Here
ference. Sponsored by the Design search and Technology Transfer Office are some highlights from the ses-
Division of the Texas Department of Library (RTT). The conference ses- sions.

All plans must be in metric units in the 1996
lettings. Do you measure up? View Metrication
Issues — Update, Alan Matejowsky, P.E.,
Design Division. .

Texas is developing technology to optimize
prestressed concrete design and construction using
the new TxDOT U-beam with higher strength
concrete and larger strands. For details of the first
bridges incorporating economy, aestheics and
high-tech materials, view Extra High Strength
Concrete — Louetta Road Overpass Project,

Dr. Ramon Carrasquillo, P.E., UT at Austin,

{ and Mary Lou Ralls, P.E., Design Division.

Pondering PONTIS? Review PONTIS —
Prototype Bridge Management Program,
Don Harley, P.E., FHWA.

Worried about what to do with those county bridges
in your district? Watch Off-System Bridge Design
Considerations, Lloyd Wolf, P.E., Design Division.

Witness an example of the very latest in bridge design
techniques. See Innovative Segmental Bridge Design: US 183
Elevated in Austin, Dean Van Landuyt, PE., Design Division.

Want to know how a recent fatigue repair came in at 13 %
under cost? Find out in Current Steel Fatigue Repair, Projects,
Gregg Freeby, P.E., Design Division.

Concerned about use of consultants?
Watch Engineering Consultant Issues,
Robert Wilson, P.E.,

Director Design Division.

i & o

Why avoid using battered
piling under abutment caps?
Watch Retaining Wall Details
at Bridges, Greg Grusendorf,
Design Division.

Is the mystery of "walking" bearing pads about to be
solved? See Elastomeric Bearing Pads, Dr. Joseph Yura,
P.E., UT at Austin.

1;};

Learn how "low cost" and "beautiful"
can describe the same structure! See
Precast Bridges — Economy and
Aesthetics, Dr. John Breen, P.E.,

UT at Au