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Minnesota T2 Training Needs Survey HIGHLIGHTS .......
Technology transfer, the multidirectional flow

of information and technology from where it

is created to where it is used, is a process that

takes many forms-reports, trade journals,

conferences, videos, and even a phone call for

assistance (to name just a few!). One of the most

popular methods of exchanging new technology is

through training workshops.

Training workshops, such as the courses offered

this year through the Minnesota T2 Program, offer

users of new information and technology a valuable

opportunity to interact directly with a key information

resource-the course instructor. It is because well-

designed courses are effective in bringing new

information to potential users that such programs will

continue to be a chief component of the Minnesota T2

program.

During our first year of operation, the Minnesota
T2 Program has attempted to continue many of the

popular T2 courses previously offered in Minnesota

by North Dakota State University's T2 Center. The

onset of the new T2 Program brings an opportunity to

re-examine the changing instructional needs of our

customers-Minnesota's local transportation agency

personnel.

To whom will we turn to direct the emphasis of

our instructional program? You! Naturally, you are

in the best position to identify the skills and

knowledge you need to perform your job in building

and maintaining Minnesota's highways, streets, and

bridges. To determine what your technical training

needs are, we developed a brief survey which was

distributed to each Minnesota county, city, and

township.

The survey was created with the assistance of

members of the T2 Program Steering Committee

representing Minnesota's counties, cities, and

townships as well as Mn/DOT. Using local agency

input, we created a survey that reflects the

construction engineering and highway/road

maintenance topics you need to know to perform

your job.

One survey was distributed to each county and

city engineer (or public works director) as well as to

each township chair and township clerk. We have

requested that these individuals seek the input of their

engineering and maintenance staff in completing the

survey. Our goal is to have the completed surveys

returned by July 15. The survey responses will

provide the T2 Program Steering Committee with the

direction it needs to determine what courses will be

offered as part of the future T2 Program. Look for

highlights of the survey results in the next issue of

Technology Exchange.

If you are interested in offering your opinions

concerning the construction and maintenance training

needs within your agency, please contact your county

engineer, city public works director, or your township

chair or clerk. Otherwise, if you have questions

regarding the survey or our process, please contact

our T2 survey coordinator, Rachel Nelson, at (612)

624-4310.
-Cheri Trenda
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Drawings Available for Breakaway Utility Pole

T he Federal
Highway
Administration is

promoting a new technol-
ogy, the Breakaway
Timber Utility Pole (BTUP),
as part of an ongoing effort
to reduce the severity of
vehicle collisions with
roadside rigid timber utility
poles. Designed to break
away upon vehicle impact,
the pole is intended for use
in situations where a rigid
pole is known to be in a
potentially hazardous
location, but its removal or
relocation is not possible or
practical.

The pole features a steel
slip base at ground level
which works along with a Steel Slip Base

steel strap hinge located
14 feet up on a typical 40-
foot utility pole. The slip Breakaway Timber Utility Pole
base absorbs the force of
impact, and breaks away from its foundation. The hinge mechanism absorbs the
bending moment created in the pole by the vehicle impact forces, so that the upper
section of the pole-and all the attached utility cables-are not affected by the
forces of the collision. It is this isolation from impact forces that enables the BTUP
to prevent the interruption of utility service, even when the pole is hit.

The poles have been tested in 19 roadside installations in Massachusetts over a
two-year period. In five collisions to date, no vehicle occupants have been
seriously injured, utility service has not been interrupted, and no litigation has been
filed against any of the evaluation participants. A summary report on the pole's
field experience (FHWA-SA-93-003) and detailed drawings for its fabrication are
available by contacting Minnesota T2.

For further information contact Brian F. Gilleran, (202) 366-0915, HHS-11,
Office of Highway Safety, Room 3407, 400 Seventh Street, S.W., Washington,
D.C., 20590.
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Our questions this issue concern the planning

requirements and management systems man-

dated by the Intermodal Surface Transportation

Efficiency Act (ISTEA), enacted by the federal

government in 1991. The answers are supplied

by Merritt Linzie, director of the Office of

Highway Programs, Minnesota Department of

Transportation (Mn/DOT).

ISTEA requires that Mn/DOT develop its
statewide transportation improvement program in
close cooperation with local governments and
local/regional planning organizations. What are
some of the steps Mn/DOT has taken to date to
establish this cooperation?

A
First of all, Mn/DOT will support the broad social,

environmental, and economic goals established for
the state in the Minnesota Milestones report for the
future. Mn/DOT budget requests were related to
these goals and milestones, and our transportation
activities will support these directions.

Mn/DOT's strategic transportation planning
efforts added more guidance for a transportation
future, and the state transportation plan that is just
beginning will provide clearer direction.

Mn/DOT is also relying on transportation planning
accomplished by district offices, Regional Develop-
ment Commissions (RDCs), and Metropolitan
Planning Organizations (MPOs). Statewide goals can
be applied to the planning process in each area of the
state to determine appropriate transportation solu-
tions.

Area Transportation Partnerships are being
established in each of Mn/DOT's districts to integrate
transportation investment priorities of RDCs, MPOs,
and other eligible applicants. This will result in a
three-year transportation improvement program that
will be revisited every year or two.

Q
ISTEA mandates that states and local agencies

develop and maintain certain management
systems. Could you tell us what Mn/DOT has
done in relation to these systems, particularly the
three basic ones concerning pavement, bridges,
and safety?

A
Mn/DOT currently has a federally approved

pavement management system for its 12,200-mile
trunk highway system. There are approximately
30,500 miles of paved road (including the trunk
highways) which are eligible for federal aid and
therefore need to be included under ISTEA. One
possibility, of course, is to expand the Mn/DOT
system to include all 30,500 miles of pavement.
Another would be to develop some coordinated but
less complex system for the local roads. No final
decision has been made. We are looking at alterna-
tives and waiting to see what the final rules from the
federal government will require.

The current bridge management system operated
by Mn/DOT includes all public bridges and has well-
established inventory and inspection procedures. It
should be the basis for meeting ISTEA requirements.

Minnesota has been a demonstration state for the
development of a safety management system. This
system may include all 130,000 miles of public roads
and also address the vehicles and drivers as well as
road conditions and statistics.

Can you give us your best estimate as to what
local governments and planning organizations will

have to do to supply information for these
management systems?

A
In all honesty, we just don't know right now. A

lot depends on how prescriptive the final regulations
are. We will just have to wait and see. Minnesota is
in good shape and should be able to get up and
running with no serious problems. We may start
some coordination activities prior to the issuing of
the regulations where it seems appropriate.

Q
Mn/DOT submitted comments on the prelimi-

nary regulations, or Notice of Proposed Rule
Making (NPRM). Is there anything from the
NPRM that you feel the local governments and
organizations should be focusing on?

A
Yes. The planning requirements and management

systems are intended to provide useful information to
state and local governments so that their collabora-
tive transportation investment decisions are based on
the best information and analysis available.

Where do we go from here?

A
Time, events, and ISTEA are coming together to

push for a significant change in Mn/DOT's invest-
ment decision process. In the highway area, at least,
the system is in place. The need now is to operate,
maintain, and improve what we have. This calls for
a more decentralized management process. The
Area Transportation Partnerships are intended to do
this. It is envisioned that overall state goals will be
adapted to each area and blended with local priorities
to produce areawide investment decisions. This
should result in more customer-oriented and region-
ally applied transportation decisions.
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Innovative Flood Storage Reduces
Road, Bridge Damage

[Ed. note: This is an updated and condensed

version of an article by Jeff Lewis, Department of

Natural Resources (DNR) area hydrologist, which

appeared in the summer 1990 issue of Watertalk, the

Division of Water's newsletter. It was submitted by

Tom Behm, currently Mn/DOT's district state aid

engineer in Marshall. JOver the past several years

Lyon County has begun
using a series of creative flood control

practices to reduce damage to roads and bridges. In
various situations, and in different combinations,
Lyon County has downsized culverts, increased road
fills, and constructed diversions to accomplish the
overall goal of temporary flood storage. To date 37
projects have been constructed in Lyon County,
saving thousands of dollars in culvert and road
repairs.

Background
Flood damage reduction is a high priority practice

for Lyon County, which averages about $26,000 in
damage to roads and bridges each year. (Heavy rains
this year have resulted in over $400,000 in road and
bridge damage.) In 1989 the county received
funding from the Department of Natural Resources to
incorporate flood storage in previously planned
county and township bridge replacement projects, as
well as for road crossing projects. The funding
called for the county engineer to propose projects to
the Minnesota Board of Water and Soil Resources
(BWSR), and for the DNR's area hydrologist to
screen and review them.

In the past, the normal approach in bridge and
culvert replacement had been to increase the size of
replacement bridges and culverts to lessen the road
damage that occurs during flooding. In contrast, the
new approach involves using smaller culverts to
retain floodwaters in temporary storage areas by
increasing road fill heights. The county also tries to
incorporate environmental factors in its designs.

Since the program's initiation, Lyon County has
evaluated over 75 potential road and bridge projects
for water retention. On each project it identified the
drainage area, the flood pool size, volume of flood
storage available, the percent reduction in peak
discharge for the 10-year and 100-year design
frequency floods, and project cost. From this
information Tom Behm, who until recently was Lyon
County's highway engineer, identified several
ratios-including volume flood storage to drainage
area, and cost per acre foot storage-to help

prioritize potential storage sites.

Example Projects
The first project completed was on Three Mile

Creek, a tributary to the Redwood River. This
project involved the replacement of an existing
culvert on a county road that was washed out almost
every year. The land upstream of the crossing is all
pasture and the land downstream is all cropland. To
complicate matters, the downstream landowner

Fig. 1: The Three Mile Creek project features a box
culvert outfall and rock gabions.

wanted the county to hold as much water as possible
upstream, while the county wanted to raise the road
to prevent it from being flooded each year and also
duplicate the existing hydraulic characteristics as
much as possible. To resolve all issues, Lyon
County installed a 12-foot-wide by 7-foot-high box
culvert with a V-notch weir constructed in the
upstream apron. The road was raised a maximum of
6 feet for a distance of 1,000 feet.

Because of the large watershed (14.0 square
miles), the county needed additional storage areas.
The DNR owns some of the property to the northeast
of this crossing, part of the Furgamme Wildlife
Management Area (WMA). This property had
received some floodwaters from Three Mile Creek
prior to the road upgrade, but it provided only limited
storage. When the road was raised, a 48-inch-
diameter culvert was put through to Furgamme
WMA so that, during flooding, water now backs up
into Furgamme WMA and flows back out as water
recedes on Three Mile Creek.

Another complication was that the old crossing
had a 6-foot overfall that the DNR wanted
maintained because it served as a fish barrier for
rough fish migration to Goose Lake, a walleye-
stocked and aerated lake, located two miles
upstream. A cut-off wall was constructed to support
the end of the apron and eliminate the undercutting
of the apron. Rock gabions were installed on the
outlet of the box culvert (see Fig. 1). The gabions
were necessary because of the steepness of the road
ditch following the road raising and the high outlet
velocities expected through the culvert.

The upstream landowner received a one-time
easement payment of $200 per acre for the 85 acres

Fig. 2: Looking upstream at the inlet of the Cottonwood
River project: 12-foot by 10-foot drop box, 8.5 feet high,
with 36-inch-diameter flow culvert.

inundated by the 100-year flood. Lyon County
normally pays $200 per acre one-time payment for
pasture areas located below the 100-year flood pool
and $400 per acre for cropland below the I00-year
flood elevation.

The total project cost was $75,230, of which
approximately $30,000 was associated with raising
the road, the diversion culvert, and the specially
constructed V-notch weir apron. This project
reduced the 100-year peak discharge by 40 percent.

The second road project completed was on the
Cottonwood River. The drainage area on the project
was 26.0 square miles. In this case, Lyon County
decided to replace the existing bridge that had 140
square feet of waterway area with a 12-foot-wide by
10-foot-high box culvert. The inlet of the box culvert
was modified with a 36-inch-diameter low flow
culvert designed to allow small quantities of water to
flow through the structure. When the capacity of the
36-inch culvert is exceeded, the structure impounds
water to a depth of 8.5 feet. Flow then starts over the
drop box inlet and through the 12-foot by 10-foot box

culvert (see Fig. 2). The road was raised
approximately 6 feet for a distance of 550 feet.

The upstream property was pasture. One of the
landowners was more interested in selling the tract of
land to the county than having an easement, so Lyon
County purchased an 80-acre tract which contained
most of the 100-year flood pool. The county
negotiated an easement on two other small parcels of
pasture upstream. Excavation was carefully planned
toleave five nesting islands for waterfowl within a
shallow permanent pool wetland area. The cost was
$45,000 for the structure and excavation of two
roadways, and the peak flow was reduced by 20
percent.

The other 35 projects are of similar design. Most
have fairly small watersheds, and involve the
installation of a low flow pipe with a concrete riser of
different heights and sizes depending on the storage
available and watershed size. On most projects, the
road is raised substantially- for example, one road
was raised 25 feet (Fig. 3). In addition to decreasing
the time that the road is inundated by floodwaters, the
road fill serves several other substantial purposes,
including the improvement of sight distances for
traffic.

Conclusion
The incorporation of flood storage into road and

bridge projects appears to be an excellent approach.
The projects have met Mn/DOT's requirements for
standards and funding, and for a little extra upfront
money, future county expenditures can be greatly
reduced.

Tom Behm has developed a 30-minute slide
presentation that explains the process. He also notes
that with present technology, stormwater modeling is
easily accomplished with commercially available
software. For more information, detailed
descriptions, or tours of the structures, contact
Behm at the Marshall Mn/DOT District Office,
1800 E. College Dr., P.O. Box 29, Marshall, MN,
56258, (507) 537-6146.

Fig. 3: On most projects the road is raised substantially,
in this example, 25 feet.
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Preparing for the Transportation Needs of an Aging Society

in the heart of the University
of Minnesota's Minneapolis
campus is the unlikely

looking home of the Human Factors
Research Laboratory. Here, Director
Peter Hancock and his assistants are
conducting essential research on the
behavior of aging drivers. Roughly 100
human subjects, ages 18 through 94, are
put through a variety of simulated
driving experiences, while sophisticated
instrumentation records and analyzes
their responses, reaction times, and
other behavioral characteristics.

Why the emphasis on the elderly? As
Hancock points out, older persons are
the fastest growing segment of the
driving population. In the future, roads,
traffic controls, and automobiles will
have to be designed with this group in
mind or the safety of the population
as a whole will be jeopardized.

Statistics bear Hancock out. In 1989,
31 million Americans were more than
65 years old. By the year 2020, that
number will grow to 52 million, roughly
17 percent of the population. The
elderly population represented by the
Baby Boom generation is expected to
peak during the decade of the 2020s.
According to the Transportation
Research Board (TRB), more than 50
million elderly people will be eligible to
drive in 2020. Almost half of them will
be 75 or older.

Accident statistics reveal that elderly
drivers are at higher risk than younger
drivers - teenagers excepted. Begin-
ning around age 65, older drivers as a
group exhibit a significant increase in
accident rates and right-of-way viola-
tions. Elderly drivers are overrepre-
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sented in accidents involving common
driving maneuvers such as merging,
overtaking, backing up, and making
turns, particularly at intersections.
Elderly drivers are also more likely
than the average driver to be involved
in a fatal crash. Given this informa-
tion, there is growing concern that an
increasing population of older drivers
might jeopardize not only themselves,
but also other drivers and pedestrians
in coming years.

slowing in information processing, are
just beginning to be understood.

Even the vision problem is more
complex than most people realize. As
early as age 45, though more commonly
around age 50, a person begins to
experience a steady decline in visual
acuity, contrast sensitivity, dark
adaptation, and light transfer capability,
and an increase in sensitivity to glare.
Peripheral vision, which is critical for
driver orientation, also declines.
Driving has been described as a series
of decisions based 90 percent on visual
clues. Any action taken to improve the
visual aspects of driving for the aging
population (e.g., larger lettering on
signs) will benefit all drivers.

Age alone is a poor predictor of
individual driving ability. As Peter
Hancock notes from his human factors
research, the healthy and fit older
person is as good a driver as anybody.
Mental and physical capacities decline
at different rates. Because the older
population is heterogeneous, simple
countermeasures based on chronologi-
cal age (for example, denying driving
licenses after age 75) are not appropri-
ate. Research must find ways to
identify high-risk drivers on the basis of
performance capabilities rather than
age.

Based on the lifestyle patterns of
today's senior citizens and the Baby
Boomers who will become seniors in
the not-too-distant future, researchers
believe that the majority of the future
elderly population will live in low-
density areas too expensive to serve
with traditional public transit. Main-
taining their freedom and mobility will
be of utmost importance to this large
group of future seniors, and that means
the ability to continue driving.

If the mobility and safety needs of
the aging population are to be met,
much research is needed. In 1986 the
TRB formed a special committee on
"Improving Mobility and Safety for
Older Persons." As the committee

In the future, roads, traffic controls,
and automobiles will have to be
designed to accommodate older

persons-the fastest growing segment
of the driving population.

For a variety of reasons, the elderly
in the year 2000 and beyond are
expected to be better drivers than the
elderly of 30 or more years ago.
Nonetheless, future older drivers will
create safety problems for themselves
and others unless their special prob-
lems and needs are accommodated.

Some of the special problems of
elderly people that make driving more
hazardous for them - for example,
diminished vision and slower responses
- will come as no surprise. Other
problems, such as diminished residual
attention capacity and sequential

noted in its 1988 report, "Fundamental
gaps exist in our understanding of how
human performance changes across the
life cycle and how those changes affect
the driving task and the safety of
motorists and pedestrians ... Better
estimates are needed of the cognitive
performance of the entire driving
population on such tasks as attentive-
ness, information processing, and
problem solving. Also needed is a
better understanding of how perfor-
mance levels are distributed across age
groups." au

Gaining such knowledge is an aim of
research on the aging at the University

of Minnesota's Human Factors
Research Laboratory. This research
has practical implications. For
example, Professor Hancock and his
assistants have identified where and
why older drivers make mistakes.
Much of their research confirms what
accident reports have suggested, but it
also provides a basis for understanding
and finding solutions to the problems.

Take, for example, Hancock's
findings on left-turn maneuvers.
Making a left turn against traffic at a
busy intersection is among the more
difficult tasks drivers must perform
because of the need to judge gaps in
oncoming traffic and to react quickly
to opportunities to turn. Such maneu-
vers are particularly problematic for
the elderly.

Using probe reaction time and eye-
blink frequency as secondary task
measures, Hancock found that turn
sequences make greater demands on
central attentional capacity than
straight driving. Left turns require the
driver to synchronize his or her actions
with the spatio-temporal dynamics of
other road users. For many elderly
drivers, traffic appears to be running at
a progressively faster relative rate,
which makes judging gaps in moving
traffic even more difficult.

Many elderly drivers solve the
problem of left turns simply by
avoiding them. They make only right
turns to get to their destination. But
this strategy typically requires knowl-
edge of the territory or careful route
planning. And should seniors have to
go out of their way to avoid difficult
traffic maneuvers?

The alternative is to change road
designs and traffic control measures to
protect left turns. Dedicated left-turn
lanes and left-turn signals simplify the
left-turn task and would benefit all
drivers. Unfortunately, current design
guides do not provide adequate
information for determining when left-
turn lanes should be provided and how
they should be designed. Furthermore,
many decisions about traffic control at
intersections are made without
guidance regarding the safety conse-
quences. This fact is symptomatic of
larger problems related to the design of
transportation systems.

Many of the assumptions about
human performance used in signing,
roadway marking, traffic control, and
highway design are based on the
performance characteristics of a
younger population. Such assumptions
are becoming increasingly inappropri-
ate for an aging population of drivers.
Moreover, the safety consequences of
changes in design are poorly under-
stood.

In this issue of Technology Ex-
change, we have given an overview of
the problems related to an aging
driving population and touched upon
some research needs. In subsequent
issues of our newsletter, we will keep
you abreast of local, state, and national
research and initiatives related to
preparing for the transportation needs
of an aging society.

-Jeanne Duffy

a TRB, Special Report 218, 1988, Vol. I.
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UPDATLocal Innovations Featured at CTS Conference
The Center for Transportation Studies held its fourth annual transportation research conference this May in Minneapolis. A number of sessions featured research

and innovations that may be of interest to local government and other readers of the Exchange. The most prominent of these included discussions of alternative

materials for pavements, and infrastructure maintenance and safety. Highlights are summarized below.

Alternative Materials for
Pavements
T he spring 1993 issue of Technology Ex-

change described a promising project in
Sibley County testing a crushed glass/gravel

aggregate. The CTS conference gave attendees an
opportunity to hear about several asphalt pavement
projects around the state that use other waste
products, such as crumb rubber (tire waste), roofing
shingles, and coal ash.

Roger Olson, of Mn/DOT's Materials Research
and Engineering Laboratory, presented an overview
of these alternative materials and their possible uses.
He pointed out that, under Section 1038 of ISTEA,
federally supported highway projects will require
increased recycled rubber content in asphalt pave-
ments. One of Mn/DOT's studies focuses on the dry
process for adding crumb rubber to asphalt concrete
mixtures. This process is easier from a construction
standpoint, but can result in variable mixtures
because of the short reaction time and the interac-
tions between the rubber and asphalt concrete. Mary
Stroup-Gardiner (University of Minnesota) examined
the nature of those interactions and explained the
various pretreatments used to prevent such interac-
tions in field tests.

Professor David Newcomb (University of Minne-
sota) discussed the recycling of roofing shingle waste
into asphalt concrete mixtures. The manufacture of
new roofing shingles in the United States produces
about 457,000 tons of waste each year-0,000 in
the Twin Cities metro area alone. Newcomb's
research included three types of roofing waste
(fiberglass backed, organic backed, and re-roof
waste) in various gradations and percentages.
Current findings indicate that up to 5 percent of any
type of roofing waste can be used without signifi-
cantly altering the mixture's properties.

Six million tons of coal fly ash are produced each
year in Minnesota. Consisting primarily of silt-sized
beads of amorphous metal oxides, fly ash is both a
solid waste and a valuable supplementary cementing
material. It can be blended with portland cement to
make concrete stronger, more easily pumped and
worked, less permeable, and more resistant to
chemical and physical attack.

Michael Thomas of Northern States Power, which
produces a million tons of fly ash per year, provided
a background to the engineering and environmental
issues involved in using fly ash, which contains trace
levels of heavy metals. His research indicates that
the environmental impact of concrete made with fly
ash is insignificant and that the leachate quality from
such concrete meets applicable drinking water
criteria.

Several sessions addressed basic research ques-
tions about asphalt, including the effect of air voids
on the performance of asphalt pavements and the
cracking of asphalt at low temperatures. Mix design
was also a significant issue. Ruth Betcher and David
Janisch, both of Mn/DOT, described field trials of
untreated and polymer modified asphalt cements
using Stone Mastic Asphalt (SMA), Strategic
Highway Research Program (SHRP), and Mn/DOT
Type 41 gradations. (See accompanying article for
more on the SHRP gradation.)

Infrustructure Maintenance
and SafetyPaul Keranen gave an overview of Mn/

DOT's maintenance operations research
activities. This work, funded by $750,000

per year, is applied research in support of winter and
summer maintenance, work zone safety, and roads,
bridges, and facilities. He described the development

Several speakers discussed alternative pavement materials-such as crumb rubber, roofing shingle waste, and fly
ash-at the CTS conference. Across from left to right: Mary Stroup-Gardiner, University of Minnesota; Professor
David Newcomb, University of Minnesota; Michael Thomas, Northern States Power.

of improved equipment for pre-wetting sand, zero-
velocity spreaders, and anti-icing equipment. He
also discussed projects to measure road striping
retro-reflectivity, to improve signage, and to improve
roadside maintenance, including a culvert grapple to
remove debris and beaver dams from culverts, a
remote slope mower for use on steep slopes, and trial
short grass seeding efforts to reduce mowing
frequency.

Bob Seavey of the University's Department of
Forest Products reported on a Sibley County project
to retrofit existing timber bridges. Using a system
developed by Gene Isakson, the retrofit involves
applying a transverse spreader deck on top of the
existing nail-laminated deck and pumping a grout
material into the space between the decks. This
results in a wider deck which is less susceptible to
deflection and has a significantly improved load
distribution.

The results of continuing research on the use of
concrete sealers and corrosion inhibitors on bridge
decks were mixed. Mark Hagan (Mn/DOT) con-
cluded that silane sealers give the best results in field
tests, but that their effectiveness is lost after three
years. Corrosion inhibitors show some positive

results, but more testing is needed to determine
effective dosage rates and long-term performance.

Gerald Teig (Mn/DOT) reported on the use of
"soapstock," an oil byproduct of soybean processing,
to control dust on gravel roads. The tests, using a
spread rate of .25 gallon/square yard, resulted in a
traffic bound mat resembling a bituminous mat
which successfully eliminated the dust problem.
Moreover, the "soapstock" appears to be environ-
mentally safe, easily applied, and non-corrosive.

The use of rumble strips at rural intersections is
being investigated as a possible means to reduce
accidents at hazardous crossings. In their presenta-
tion, Howard Preston (BRW, Inc.) and Bernard
Arseneau (Mn/DOT), summarized the results of their
three-year before/after accident study at 25 through/
STOP controlled rural intersections. Their research
indicates that rumble strips did not prove to be an
effective means of reducing either the total number
of accidents or the rate at which they occurred.

For a copy of the final conference program or the
booklet of presentation abstracts, please call CTS at
(612) 626-1077.

-John Duffy
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Publications and Videotapes
Minnesota T2 and Mn/DOT Library

Newly released publications and videos available
through Minnesota T2 and the Mn/DOT Library are
described below. For further information contact
Information Services, Mn/DOT, Room B-23,
Transportation Building, 385 John Ireland Blvd., St.
Paul, MN, 55155. Phone (612) 296-2385; fax (612)
297-2354.

New Publications
Quality Standards for Work Zone Traffic Control

Devices. Published by the American Traffic Safety
Services Association, Inc. (ATSSA), this booklet
provides effective guidance for inspectors and
contractors determining when devices in traffic work
zones should be replaced or upgraded. It consists of a
series of color photos and descriptions that clearly
illustrate various condition levels of work zone
devices. For large orders (10 or more copies), contact
ATSSA, (703) 898-5400; fax (703) 898-5510.

Speed Limit? Here's Your Answer. Recently
completed by the Traffic Safety Unit of Mn/DOT's
Office of Traffic Engineering, this brochure covers
typical procedures and general information about
speed zoning. It was developed to be an initial
response to citizens and local officials who call Mn/

DOT requesting information about speed limits. It
answers the following questions: What are the speed
limits? What purpose do they serve? How are the
speed limits set? What do the different speed limit
signs mean? Copies are also available by calling
local Mn/DOT district traffic engineering offices.

Local Low Volume Roads and Streets. This
manual, prepared by the American Society of Civil
Engineers (ASCE), provides local agencies with basic
information concerning local low volume roads and
streets. It will be particularly beneficial to individuals
with limited technical expertise and no formal
training.

Summary Report on Selected Guardrails.
(FHWA-SA-91-050) This publication summarizes
the testing, field experience, and cost information of
three different guardrail systems: the modified South
Dakota three-cable guardrail, the modified Minnesota
three-cable guardrail, and the modified three-beam
guardrail. An accompanying video is forthcoming
shortly.

W-Beam Guardrail Repair and Maintenance.
(FHWA-RT-90-001) This "how-to" guide for street
and highway maintenance personnel presents a
number of guidelines to follow in guardrail repair and

maintenance. Topics reviewed include assessing
damage; estimating equipment, parts, materials, crew
size, and time required; and maintaining records.

Summary Report on Selected Bridge Railings.
(FHWA-SA-91-049) This publication summarizes
the testing and in-service evaluation of three bridge
rails: the F-shape concrete bridge rail, the vertical
concrete wall bridge rail, and the Illinois 2399 steel
post and beam bridge rail. A companion video on the
crash testing of the concrete bridge railings will be
available in the near future.

Sign Fabrication, Installation, and Maintenance-
Innovative Practices. (FHWA-SA-91-033) This
handbook describes 27 innovative procedures and
devices to facilitate highway sign fabrication,
installation, and maintenance. Effective innovations
range from very simple tools to more elaborate sign
trucks.

New Videotapes
Asphalt Crack Treatment. (15 min.) This "how-

to" video focuses on the technique and application of
crack filling and sealing, and is intended primarily for
local road maintenance workers and supervisors.

Materials from Other Sources
The following items are

available from a variety of
sources. Contact the
organizations listed for details.

New Publications
Safety Effectiveness of Highway

Design Features. (FHWA-RD-91-044
through 049) This is a six-volume
publication synthesizing existing U.S.
research on traffic accidents and their
relationships to highway geometric
design features. The set contains the
following volumes: Access Control,
Alignment, Cross Sections,
Interchanges, Intersections, and
Pedestrians. Limited copies of each
volume are available, but the FHWA
will consider a supplemental printing if
there is sufficient demand. Call the
FHWA's R&T Report Center, (703) 285-
2144.

Better Local Government: A
Resource Guide. Nine organizations
representing local governments

recently published this catalog, available
free of charge. The 52-page catalog
includes a variety of research, policy
analysis, and technical assistance
publications and videos. To obtain a
free copy, write to Better Local
Government, 1522 K Street, N.W., Suite
600, Washington, D.C., 20005-1202.

Highway Plan Reading. (93-013)
This is a self-study course developed by
the South Dakota Department of
Transportation's Training Activity Office.
There are three components: course
manual, answer book, and plan sheets.
Call the national T2 Clearinghouse, (202)
393-2792; fax (202) 737-9153.

Qualifications-based Selection of
ArchitectsandEngineers. (93-014) This
manual, from the Oregon T2 Center,
describes qualifications-based selection
(QBS), a process that enables public
agencies to obtain the services of a
highly qualified architect/engineeratfair
and reasonable costs. Call the national
T2 Clearinghouse, (202) 393-2792; fax
(202) 737-9153.

Recycling Concrete Pavement. This
20-page bulletin, developed by the
American Concrete Pavement
Association (ACPA), explains the hows
and whys of recycling concrete
pavement. It covers the process from
removal of the old concrete pavement
to crushing, to use of the recycled
aggregate in new pavement. Call ACPA,
(708) 966-6288.

Scrap Tire Utilization Technologies.

Published by the National Asphalt
Pavement Association (NAPA), this 32-
page report explores the technologies
of scrap tire usage as an energy
resource, in civil engineering
applications, and as rubber-modified
asphalt. Single copies are available
without charge by contacting NAPA,
(301) 731-4748.

Handbook of Test Methods for
Evaluating Chemical Deicers. (SHRP-
H-205) This handbook details
laboratory test methods for judging the
performance and impacts of deicing
chemicals. Local and state highway
engineers, as well as suppliers of deicing
chemicals, will find the handbook
valuable in identifying the materials that
will best meet their needs. The cost is
$20 plus postage. Contact the
Transportation Research Board (TRB)
business office, (202) 334-3214; fax
(202) 334-2519,

Techniques for Concrete Removal
and Bar Cleaning on Bridge
Rehabilitation Projects. (SHRP-S-336)
This report provides up-to-date
information and practical guidance on
some of the technologies for removing
concrete and cleaning reinforcing steel
on bridge rehabilitation projects. It
focuses primarily on pneumatic
breakers, milling machines, and
hydrodemolition machines. The cost is
$15; contact the TRB business office,
(202) 334-3214; fax (202) 334-2519.

New Videotapes
John Deere Safety Promotion Kit.

John Deere has produced a safety
promotion kit that includes an 18-
minute video, 10 posters, a banner,
and a study guide for the instructor.
The video depicts the four highest-
frequency accidents involving
construction and forestry equipment.
It dramatizes the immediate causes
and results of on-the-job accidents.
To order the $40 kit, call John Deere,
(800) 544-2122.

Right Before Your Eyes. The goal
of this free public service video is to
increase public awareness about the
importance of pavement markings to
traffic safety. Call the American Traffic
Safety Services Association, (703)898-
5400.

DOT Safer Roadside. (18 min.)
This video discusses the Washington
State Department of Transportation's
(WSDOT) policy for controlling utility
use of highway right-of-way. WSDOT
and the utility companies cooperatively
developed this approach based upon
annual mitigation targets. Contact Paul
Scott of FHWA, (202) 366-4104.

New Work Zone Safety Devices.
This video identifies the various work
zone safety devices that have emerged
from SHRP research, along with a
brief overview of their intended use.
Call the national T2 Clearinghouse,
(202) 393-2792; fax (202) 737-9153.

governments. The rules were recently finalized by the oped for the Wetland Conservation Act rules adopted
Wetland from page 3

To foster coordination among organizations and to
help the landowner determine agency responsibilities,
the agencies developed a joint notice of application
intended to provide all potential agencies with the
same information regarding a wetland impact project.
Once filed, the regulatory agencies will, within a
specific time, notify the project proposer of their
agency's authority and what needs to be done to
further the project. This is the first step in creating a
more efficient permitting process.

The next step is the adoption and conscientious
administration of the Minnesota wetland rules by local

SummeriJI ~~ m

BWSR, and training sessions for local governments
are scheduled for late summer and early fall. With
local adoption, the Corps of Engineers, BWSR, and
the local government could enter into an agreement
that would provide for one wetland permitting process
at the local level. The BWSR, COE, DNR, and PCA
are meeting on a regular basis to develop necessary
agreements and conditions that could lead to the
Corps accepting the Minnesota program and the local
permitting process as the primary wetland permit
procedure. This type of agreement is already in place
for certain types of permits issued by the DNR. The
BWSR would like to have a similar approach devel-

by local governments. An interagency group is
working on some of the details of this process, which
would be piloted in a few local governments before
being extended statewide. This would allow time to
judge the strengths and shortcomings of the program
and to determine possible changes before statewide
implementation.

The BWSR's desire is to have this program in
place in pilot areas within the next year, and available
statewide within three years. Although ambitious, I
believe it is achievable with the cooperation and
commitment of federal, state, and local governments.
The Exchange will report on future developments.
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T2 Workshop Report
With the arrival ofsummer and the

busy construction
season, T2 training efforts have
gone on hiatus until Septem-
ber. Registration notices will
be mailed in August for five
fall workshops, including a
new course on salt brine runoff
control. In addition, Minne-

Coming Attractions
New Course:
Salt Brine Runoff Control at Truck
Stations and Bulk Storage Sites
Brainerd, October 13
Northfield, October 14
Salt brine runoff is an important
environmental concern for munici-
pal, county, and state road mainte-
nance efforts. Legislation requiring
proper storage has been discussed,
and runoff is one element to be
addressed in the stormwater per-
mitting process. How can runoff be
prevented? What techniques are
available now for effectively ad-
dressing the issue? What does the
future hold for mitigation? This
course will help professionals in the
field better understand the nature of
the problem as well as ways to
mitigate salt runoff through proper
storage, application, and vehicle
maintenance.

Illustrating the broad interest in
this topic, the workshop is being
cosponsored by Mn/DOT, the Min-
nesota Street Superintendents As-
sociation, the Minnesota County
Engineers Association, and the Min-
nesota Public Works Association.
The scheduled-speakers also rep-
resent a variety of organizations.
State Rep. Loren Jennings, who
recently proposed salt storage leg-
islation, will provide opening re-
marks. Three Mn/DOT
representatives are scheduled-

sota T2 is cosponsoring an
advanced engineering work-
shop in November with the
North Central Chapter of the
Institute of Transportation
Engineers. This section de-
scribes these upcoming work-
shops as well as a course held
this spring.

Mike Herman, design engineer; Rod
Pletan, maintenance engineer; and
Fred Koval, Willmar maintenance
superintendent-as well as Darryl
Hearn, chief engineer with the Salt
Institute, and Jerry Blaha, pollution
control specialist with the Minne-
sota Pollution Control Agency.

The workshop is intended for in-
dividuals responsible for street and
highway maintenance, county engi-
neers and maintenance superinten-
dents, directors of public works, and
street and equipment superinten-
dents. Because it addresses both
policy and operational concerns,
teams from agencies are encour-
aged to attend. Space is available
for 75 persons.

Snow and Ice Control
Alexandria, September 20
Owatonna, September 21
Bemidji, September 22
This workshop will provide advice
on budgeting, equipment purchases,
equipment utilization, contract ad-
ministration, and performance
evaluation. It is intended for both
supervisors and equipment opera-
tors responsible for snow and ice
control. (Instructors: Rich Romness,
regional manager, Twin City Test-
ing, Fargo; Rod Pletan, maintenance
engineer, Mn/DOT)

Methods for Equipment
Purchasing

Held in Mankato in May, this
workshop was instructed by Donald
Blood, assistant director for operations
and maintenance for the city of
Brooklyn Park, and David Olson,
procurement specialist with the Joint
Purchasing Office of the city of St.
Paul and Ramsey County. Assistance
was also given by equipment vendors.

Methods for Equipment
Purchasing (Makeup)
Duluth, October 19
This is the makeup session men-
tioned above. The course investi-
gates equipment requirements and
needs; othertopics include purchas-
ing options, the development of
specifications, and the bidding pro-
cess. It is intended for elected
officials and employees of local
transportation agencies responsible
for specifying and purchasing con-
struction and maintenance equip-
ment. (Instructors: Jerry Larson,
fleet superintendent, Ramsey
County; Donald Blood, assistant
director for operations and mainte-
nance, Brooklyn Park; David Olson,
procurement specialist, Joint Pur-
chasing Office, St. Paul and Ramsey
County)

Hydraulic Design of Culverts
Grand Rapids, October 26
Hutchinson, October 28
This workshop will provide an over-
view of hydrologic and hydraulic
principles in the design of culverts
and roadside ditches. It is intended
for persons responsible for the de-
sign of culverts and roadside
ditches. (Instructors: Larry
Woodbury, professor of civil engi-
neering, North Dakota State Uni-
versity; Dave Davidian, hydraulics
engineer, Mn/DOT)

A second session of this workshop
scheduled for Grand Rapids had to be
cancelled due to the last-minute illness
of the third instructor and developer of
the workshop, Jerry Larson, fleet
superintendent for Ramsey County. To
avoid impinging further on the con-
struction season, a makeup session will
be held this fall (see below).

Advanced Traffic Engineering
St. Cloud, November 4 (tenta-
tive)
The North Central Chapter of the
Institute of Transportation Engi-
neers (NCITE) has tentatively
scheduled an advanced traffic en-
gineering workshop for November
4. Gary Rylander of NCITE is
coordinating the workshop, which
will be cosponsored by Minnesota
T2. Details will be mailed shortly.

Culvert Installation and
Maintenance (Makeup)
Bemidji, November 23
This workshop is being repeated
due to a scheduling mix-up earlier
this year. The workshop focuses
on practical applications such as
culvert sizing, installation, permits,
erosion control, maintenance, and
repair. It is intended for city, county,
and township personnel respon-
sible for placing and maintaining
culverts. (Instructors: Larry
Woodbury, professor of civil engi-
neering, North Dakota State Uni-
versity; David Johnson, research
operations engineer, Mn/DOT)

Registration
To register or for further informa-
tion, contact Bev Ringsak, 335
Nolte Center, 315 Pillsbury Dr. S.E.,
Minneapolis, MN, 55455, (612)
625-6689; fax (612) 626-1632.

National Quality Initiative Seminars
ast November top officials from eight major
government and industry organizations

joined together in Dallas to launch a "National
Quality Initiative" (NQI) to promote quality
improvement in U.S. pavements. Leading
representatives from these associations-which
include the American Association of State

Highway and Transportation Officials (AASHTO)
and the FHWA-formalized their commitment by
signing the National Policy on the Quality of
Highways. This policy statement declares that

the quality of our nation's infrastructure is
essential to America's economic growth and

global competitiveness, and outlines steps to

support "a continuing commitment for quality
products, information, and services."

To sustain nationwide momentum in promot-

ing highway product excellence, the NQI Steer-

ing Committee sponsored four regional seminars

in April and May in Monticello (N.Y.), Orlando,
Phoenix, and Minneapolis. The goal of these
conferences was to carry forward the quality
message developed at the national level by
educating participants about the varied quality
issues confronting the highway community, and
by building a better understanding of the need

for quality improvements.
The NQI North Central Regional Seminar was

hosted by Mn/DOT on May 6-7 at the Radisson
South Hotel. The 350 attendees from 10 states
heard presentations on a host of quality-related
issues, such as pre-design quality, quality
control, and quality education and training.
Participant feedback was "excellent," according
to Wayne Murphy, the conference coordinator,
and conveyed participants' enthusiasm for the

new quality commitment.

Four Mn/DOT representatives-Dick
Sullivan, director of the Office of Materials and
Research; Paul Bergman, contract administra-
tion engineer; Barb Sundquist, assistant
commissioner of finance and administration;
and Wayne Murphy, state construction engi-
neer-moderated breakout sessions. A
number of North Central Regional participants
also delivered presentations, including seven
from Mn/DOT.

To follow up the regional seminars, the NQI
Steering Committee is planning a number of
state seminars. A schedule of dates and
locations will be included later this year in the
Exchange. These conferences will further
work to take the quality principles developed
at the national level and transfer them into
concrete knowledge and action at the state
and local levels, thus advancing the commit-
ment to produce quality highways nationwide.

-Kim Troedsson
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Regional Events IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS,, LET US INCLUDE THE INFORMATION HERE.
CONTACT EDITOR, Technology Exchange.

ITE

July 26-27 Township Officer's Management Workshops, sponsored by
Minnesota Association of Townships

McGregor Public School, McGregor, MN Jean Woorster, (612) 497-2330

T2 Workshop: Snow and Ice Control Park Inn, Alexandria, MN Bev Ringsak, (612) 625-6689
Ramada Inn, Owatonna, MN
Holiday Inn, Bemidji, MN

Oct. 13 T2 Workshop: Controlling Salt Brine Runoff, cosponsored by Mn/DOT,
Oct. 14 Minnesota Public Works Association, County Engineers Association

Oct. 26
Oct. 28

T 2Workshop: Hydraulic Design of Culverts

Holiday Inn, Brainerd, MN
Archer House, Northfield, MN

Sawmill Inn, Grand Rapids, MN
Victorian Inn, Hutchinson, MN

Bev Ringsak, (612) 625-6689

Bev Ringsak, (612) 625-6689

Nov. 23 T Workshop: Culvert Installation and Maintenance Bemidji, MN Bev Ringsak, (612) 625-6689

Other Events

July 25-29 Urban and Regional Information Systems Assoc. Conference & Exhibit Atlanta, GA URISA, (202) 289-1685

Aug. 1-4 1993 National LTAP Conference: "Moving Towards the Next
Century in Technology Transfer"

Sept. 8-10 National Association of Towns and Townships Annual Meeting and
Conference, sponsored by the Nat'l Board of Townships

Sept. 18-23 American Public Works Assoc. International Public Works Congress

Sept. 19-22 National Association of Governors' Highway Safety Representatives

Mayaguez, Puerto Rico

Washington, DC

Phoenix, AZ

Boston, MA

Sept. 21-25 2nd Annual Meeting, Pan American Inst. of Highways Technology Transfer Centers Santiago, Chile

T2 Clearinghouse,
(202) 393-2792

Jean Woorster, (61.2) 497-2330

APWA, (816) 472-6100

NAGHSR, (202) 789-0942

Dr. Carlos Videla, 56-2 5522372

Oct. 22-26 AASHTO Annual Meeting Detroit, MI AASHTO, (202) 624-5800

ee4der Response
Please help the Exchange become more effective by filling out
this form and returning it to:

Minnesota T2 Program
Center for Transportation Studies
110 Civil and Mineral Engineering Bldg.
500 Pillsbury Dr. S.E.
Minneapolis, MN 55455

Address

Phone/Fax

My suggestion for a local innovation to report on is:

My question for the Q & A column is:The following is a(n):

addition
change
deletion

Name My idea, comment, or suggestion is:

Title/Organization

Employment
_County
_City
_Township

Mn/DOT

_ Supplier
Contractor
Consultant

Vendor
Other Please send me information on:

Sept. 20
Sept. 21
Sept. 22
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