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1995 Engineering Field Notes  Article
Award Winners

Our sincere thanks to all who took the time to cast a vote for the 1995
Engineering Field Notes articles. In these times of doing more with less, we
appreciate your taking the time to thank our authors by voting.

A very special thanks, also, to everyone who submitted an article. To
continue as a valuable resource to personnel in the field, we need people
who have time for others, people who are willing to share. We depend on
you to share your knowledge, experiences, successes, and failures. Accord-
ing to our voters, your articles continue to save the Forest Service time and
resources.

And now, the moment you’ve all been waiting for! The recipients of the
cash awards for submitting the winning 1995 Engineering Field Notes
articles are:

• Carol Grimaldi, for “Improving Culvert Entrances to Increase Flow
Capacity”

• Barry Napier, for “North American Datums—NAD27 and NAD83”

• Pete Bolander, for “Stabilization and Standard and Nonstandard
Stabilizers: Road Operations and Maintenance Workshop (Colorado
Springs, May 1995)”

Congratulations, Engineering Field Notes authors! Let’s keep those articles
coming!
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A History of the
Forest Highway Program

Richard Sowa
Chief Transportation Development Engineer
Washington Office Engineering

In light of efforts begun regarding the reauthorization of the Intermodal
Surface Transportation Efficiency Act of 1991, it seemed like a good time to
provide a review of the Forest Highway Program and some of its history.

My intent, with this brief and limited review, is to outline some of the
significant laws and acts that have influenced the Federal Highway Pro-
gram, to put into context the relationship between the various highway
acts and the Federal Highway Program, and, at the end, to explain its
value to the Forest Service.

The history of the Forest Service and the Federal Highway Program begins
a long time ago. I was really tempted to begin this article with “Once upon
a time …” but, in an effort to avoid the dramatic, the following is offered.

The seed of organization that would grow into the Forest Service was sown
more than 100 years ago in the Forest Reserve “Creative” Act, signed on
March 3, 1891. In this act, Congress authorized the creation of forest
reserves, now called national forests. The reserves were set apart to ensure
a permanent national timber supply; to preserve scenic and wilderness
areas for recreational use by the public; and to safeguard the steady flow
of streams that supply water for domestic, agricultural, and industrial use.
A pretty good purpose right from the start !

On October 3, 1893, the Office of Roads Inquiry was established in the
Department of Agriculture. There were two employees. General Roy Stone,
the first special agent and engineer, had the mandate to advise State and
local officials on the best methods for improving their roads. This was the
first formal step taken by the Federal Government that demonstrated its
commitment to transportation—a commitment that has not diminished.

On February 1, 1905, the Transfer Act shifted the responsibility for man-
agement of the Nation’s forest reserves from the Department of the Interior
to the Department of Agriculture. While the value of the transfer of leader-
ship can be argued, the land-use ethic that was established cannot. The
Secretary of Agriculture, James Wilson, endorsed the conservation philoso-
phy—wise land use and service to the American people—of our first chief,
Gifford Pinchot. The forest reserves were to be managed for the greatest
good, for the greatest number of people.

The Agriculture Appropriations Act of 1912 provided that 10 percent of all
moneys received from the national forests during each fiscal year be
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available for construction and maintenance of roads and trails on the
national forests. This provision was made a continuing appropriation in
1913; with that, a sustained source of revenue for road improvement
purposes in the public domain was finally available.

Also in 1913, a formal arrangement was made with the Office of Public
Roads to manage road work on the national forests.

The Federal-Aid Road Act of 1916 defined Federal participation in forest
road construction. This act appropriated $10 million—$1 million per year
for 10 years—for the “… survey, construction, and maintenance of roads
and trails within or only partly within the national forests when necessary
for the use and development of resources upon which communities within
and adjacent to the national forest are dependent.” This act established the
Federal Government’s commitment to providing access to and through the
national forests.

The Federal Highway Act of 1921 clearly defined two types of forest roads:
forest development roads, or those forest roads needed primarily for man-
agement of the national forests, and forest highways, or those forest roads
that served the national forests and also the communities within and
adjacent to the national forests. These definitions made a clear distinction
between roads needed for the administration and management of the
national forests and roads needed for forest user access.

The next 30 years of highway legislation showed increased emphasis on
funding roads that went to or through Federal lands. In 1924, funding for
roads, trails, and bridges in national parks began. In 1930, funding for
roads serving Indian lands began. In 1941, defense access roads were
funded. Finally, in 1950, roads serving or within public lands administered
by the Bureau of Land Management were funded.

Beginning in 1958, funds were made available for expenditure in the vari-
ous States according to an apportionment formula based on the area and
value of the national forests in each State. Funds apportioned through this
formula could be used only in the State to which they were allocated.

The Department of Transportation Appropriations Act of 1967 created the
Department of Transportation, and the Bureau of Public Roads became the
Federal Highway Administration.

The 1970 Highway Act required that forest highways be funded from the
Highway Trust Fund. Prior to that, they were funded out of the general
fund. The act also required that forest highways be on the Federal-aid
system. This requirement really limited the opportunities to fund necessary
access to the national forest lands.

At the time, most forest highway construction funds were spent on routes
that were of primary importance to the States, counties, or communities
within or adjacent to the national forests. In fact, most forest highway
routes were of statewide importance and became primary highways within
their States. In 1977, this was recognized in a General Accounting Office
report that stated that the Forest Highway Program was not meeting the
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access needs of the National Forest System and directed the Federal High-
way Administration and the Forest Service to jointly develop revised legisla-
tion and new regulations for the administration of the program.

The first changes to the Forest Highway Program were felt in the 1978
Surface Transportation Assistance Act. In a number of ways, this act
changed the direction of the program. First, it clarified the definitions of
forest development roads and forest highways. It defined forest develop-
ment roads as forest roads under the jurisdiction of the Forest Service. It
defined forest highways as forest roads under the jurisdiction of, and
maintained by, a public authority and open to public travel. Second, it
removed language that stated requirements that such routes be of primary
importance to the States, counties, or communities and that they be on the
Federal-aid system.

The new direction was clear. Forest highways were roads necessary for
access to the national forests but not owned or maintained by the Forest
Service, and not necessarily on the Federal-aid system. Significantly, a
source of funding, outside of the Federal-aid system, was made available
for this local forest-access road system.

The primary effect of this new direction was an increased Forest Highway
Program emphasis on local roads. It moved the Forest Service appropriately
into partnership with local road agencies in the development of the forest
highways.

The 1982 Surface Transportation Assistance Act (enacted January 6, 1983)
created the Federal Lands Highway Program under the Federal Highway
Administration. The primary purpose of this program was to provide
funding for public roads that served the transportation needs of Federal
lands and were not the responsibility of State or local government. It
brought together a consolidated, coordinated, long-range funding program
consisting of four categories: park roads and parkways, Indian reservation
roads, forest highways, and the Public Lands Highways, Discretionary
program.

The multiyear authorization proved especially valuable because it created
an opportunity to develop realistic long-range programs. It also allowed
time for transportation planning and for developing sound road improve-
ments in the unique environment of Federal lands. Additionally, it changed
the way Federal Lands Highway Program funds were distributed. For forest
highways, it ordered the Secretary to allocate funds according to the
relative needs of the various elements of the national forests. This changed
the distribution of funds from an apportionment formula to an allocation
based on need.

An inventory and needs study of the newly designated forest highway
network was conducted by the Federal Highway Administration in 1982
and 1983 to determine the cost of improving the network in each State.
In addition, task groups of Forest Service and Federal Highway Admin-
istration personnel identified other factors used to determine forest highway
fund allocation. These additional factors included value of forest resources,
recreation visitor days, volume of timber harvested, and acres of national
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forest. These factors, along with improvement costs from the inventory, were
used to develop new formulas that were used to allocate fiscal year 1984
forest highway funds. The relative-need formula adopted was based on one-
quarter recreation visitor days, one-quarter timber harvest, and one-half
forest-related improvement costs.

The 1984 Department of Agriculture Appropriations Act required forest
highway funds to be allocated using the old area-value formula for the first
$33 million (66 percent) of the annual authorization; the new relative-need
formula developed by the Federal Highway Administration and the Forest
Service was used for the remaining $17 million (34 percent). This provision
was also used to allocate forest highway funds in fiscal years 1985 and
1986.

The 1987 Surface Transportation and Uniform Relocation Assistance Act
continued the Federal Lands Highway Program and increased the annual
forest highway authorization from $50 million to $55 million for fiscal
years 1987 through 1991. The act stated that Federal highway funds
would be allocated in the same manner as in fiscal years 1985 and 1986.

The most current transportation act affecting the Forest Highway Program
is the 1991 Intermodal Surface Transportation Efficiency Act. This act did
not significantly change the Federal Lands Highway Program, but it did
result in some far-reaching changes to other portions of the transportation
program. For example, there was an overall attempt to broaden the scope of
transportation planning and implementation. The act focused on statewide
and metropolitan area planning, rural development, caring for the environ-
ment, and transportation enhancements. It established the National High-
way System, gave the States and local governments more input into
program development, provided funding to help develop new technologies,
and directed how Highway Trust Fund distributions were to be allocated.

The Intermodal Surface Transportation Efficiency Act has been around for
6 years, and it has been found to be effective for the programs that the
Forest Service uses. It looks like reauthorization efforts will focus on fund-
allocation formulas and ways to streamline program delivery, leaving the
majority of the program in place as it exists.

Throughout the history of the Forest Highway Program, its intent and
purpose have become more clearly defined. It has become a program
intended not just to provide safe and adequate transportation access to
and through National Forest System lands for visitors, recreationists,
resource users, and others—access which is not being provided by other
transportation programs—but also to assist in rural and community
economic development and to promote tourism and travel.

Since the enactment of the Intermodal Surface Transportation Efficiency
Act in 1991, about $430 million in forest highway funds has been made
available under the Federal Lands Highway Program. There are nearly
48,000 kilometers of roads and more than 4,300 bridges on the forest
highway network. Because these roads and bridges are owned by non-
Federal agencies such as States and counties, they are not eligible for
Forest Service appropriated funding.
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The Forest Highway Program is critical for providing adequate access to the
National Forest System. The need to continue funding for that interface is
growing rapidly. A 1995 inventory of the status of the forest highway net-
work indicated that 20 percent of the paved roads are in good condition,
60 percent are in fair condition, and 20 percent are in poor condition. The
overall condition will decrease over time, with higher percentages of the
roads moving into the fair and poor categories as funds remain static.
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Cost Estimators in Region 6 Join
FORCES To Get the Job Done

John Johnston
Project Engineer
Region 6, Malheur National Forest

Introduction What is FORCES? The acronym stands for Forest Optional Road Costing
Engineering System. FORCES—

• Is a PC-based cost estimating system.

• Uses databases from the Region 6 Cost Guide.

• Uses historical or time and equipment costing methods.

• Uses a commercial spreadsheet—Microsoft’s Excel.

• Can be modified by the user to fit local conditions.

Background Over the years, cost estimating has seen many changes and improvements.
We’ve come from the slide rule, to the old Monroe hand crank, and on to
the fancier handheld calculators. In recent years, there have been attempts
to develop a cost-estimating system for use on personal computers.
However, none of these seemed to get off the ground because of the
complexity of the overall effort.

During the 20 years I have been involved with cost estimating, I have often
wondered why we have to be so complex in everything we do when it is
required only on occasion. In short, why not develop a cost-estimating
system that could handle the most frequently used specifications while
allowing estimators to customize the system to meet their specific needs?

Objective Prior to the development of FORCES, a survey was conducted to find out
what users believed were the most important attributes of a costing
system. The number one response was, “make it friendly”; number two
was, “get it to us now so we can use it today.” In my spare time, I began to
develop a simple-to-use basic cost-estimating system. That was in the
summer of 1994. FORCES (an assortment of more than 40 worksheets)
was introduced in the spring of 1995. Today, it is being used throughout
Region 6, with inquiries from Regions 1 and 2.

Specifications To take advantage of FORCES, you must have Microsoft Excel or
equivalent software and the following minimum system components:

• IBM PC compatible with hard disk and 80286 processor or higher.

• At least 4 megabytes of random-access memory (RAM).
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are required for use in a formula, the system ends up trying to divide,
subtract, or whatever by a space instead of a blank.

Some use has been made of drop-down boxes to facilitate a broader use of
time and equipment. With the smaller projects, particularly watershed
restoration, this time and equipment approach is fast becoming one of the
more popular worksheets. Here, all you have to do is identify the group
(such as labor); click on or select the down arrow; from the list, select what
fits your needs; and enter the number of hours needed. You are always in
control of these worksheets!

Exhibits 1, 2, and 3 on the following pages are examples of the worksheets.
As you can see, the places where you need to enter information are easy to
spot because the cells are double outlined. On the monitor, they will be
even easier to spot because they will show up in red or blue.

Benefits FORCES has the advantages of—

• Being available.

• Being user friendly.

• Requiring no special skills.

• Being a vehicle for consistency.

• Eliminating math errors.

• Providing professional-looking reports.

• Handling revisions easily.

• Storing and retrieving data easily.

• Providing a historical database.

Summary FORCES is being used now with success and is in step with doing more
with less, which, in our current mode of downsizing, is a necessity. It is an
economically practical alternative. Should FORCES not migrate to 615, we
will continue to have PCs to support AutoCad, so the program will not be
obsolete within a couple of years.

Future Region 6 is developing a new Regional Cost Guide program for release
during the winter of 1996–97. Upon completion, FORCES could be linked to
it, eliminating the need for manual updating when new equipment and
labor rates are introduced.

Conclusion The system works! It is definitely worth a try. If you are interested in other
uses of the spreadsheet approach to everyday tasks, such as road plans
and specification lists, as well as some special projects that I have put
together to graphically display such things as accomplishment reports, give
me a call. See Exhibits 4 and 5 for examples of the Design Change form
and the Maintenance Costing forms that we use on the Malheur National
Forest.



























24



25

The Bridge Brothers
More-With-Less Solution

Tom Gillins
Regional Bridge Engineer
Regional Office, Region 4

The Bridge Brothers Enterprise is in its second year of operation. Earlier
this year, a notice sent to their customers indicated that their available
work time was rapidly filling and that requests for service—including an
In-Service Authorization (6500–46)—had to be made quickly. A total of
$58,750 in requests came in for bridge inspection services. Of that
amount, $18,750 came from the Payette National Forest for the inspection
of 75 bridges.

At the time, there were only six qualified inspectors in the Region, and they
were trying to qualify a cadre of bridge inspectors. Several other inspectors
had just completed a training course, but had to gain some experience
before they could be certified. This could be accomplished through partici-
pation in a mentoring program and performing work with an experienced
inspector who would provide feedback and advice.

Adding these needs together—the Payette National Forest’s need for bridge
inspections and the bridge inspectors’ need for mentoring—the following
brainstorm resulted and was proposed as a win-win solution.

Payette Bridges Work Project team members (back row, from left) Tom Gillins,
Kent Goldsberry, Wally Bunnell, Bill Keith, Lendon Gunter, Rich Fisher, Klein
Houston; (front row) Patty Hackett, Sara Lau, and Ben Hipple.
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The Bridge Brothers would use the $18,750 of money set up to inspect the
Payette bridges to put together teams of bridge inspectors for a week-long
work project.

The Payette Bridges Work Project would meet in McCall, Idaho. Teams
made up of one senior inspector and a newly trained inspector would be
organized, and Regional direction and expectations would be outlined.
Each team would be assigned 15 or so bridges. During the week, the teams
would regroup to discuss results and to do load-rating analysis. The Bridge
Brothers would be responsible for final preparation of the inspection report.

Inspector takes to the water to look at a bridge during the Payette Bridges
Work Project.
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On September 9, the 10 qualified bridge inspectors converged on McCall,
Idaho, and the Payette National Forest to participate in the Bridge Brothers
solution. In one fell swoop, they accomplished 81 bridge inspections and a
lot more. There were two inspectors on each team—one an experienced
journeyman and the other one newly trained.

Each morning, the teams met to get the day’s assignments and exchange
information. Teams were reorganized daily to provide maximum exposure
among Regional inspectors. The Bridge Brothers caught up with the
inspection teams in the field to provide feedback and Regional direction.

The project was completed within budget, and the following goals set out
during conception of the project were accomplished:

• Bridges inspected; programmed work accomplished.

• Experience for new inspectors.

• Technology transfer among inspectors.

• Commonality among inspections, forests, and the Region.

• On-the-job training.

• Time savings for the Bridge Brothers Enterprise team.

• Potential bridge inspection teams formulated for future marketing.

• More with less.

• Potential for applying similar concepts to other Government pro-
grams, such as site-plan surveying, mapmaking, and campground
layout.

Participants included—

• Tom Gillins, RO, R–4

• Bill Keith, RO, R–4

• Rich Fisher, Humbolt-Toiyabe NF

• Ben Hipple, Payette NF

• Patty Hackett, Salmon/Challis NF

• Sara Lau,  Salmon/Challis NF

• Lenden Gunter, Sawtooth NF

• Wally Bunnell, Targhee NF

• Klein Houston, Uinta NF

• Kent Goldsberry, Wasatch-Cache NF
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Bibliography of Washington Office
Engineering and Technology &
Development Publications

This bibliography contains information on publications produced by
the Washington Office Engineering Publications Section and the Technol-
ogy & Development Centers located in Missoula, Montana, and San Dimas,
California. Arranged by series, the list includes the title, author or source,
document number, and date of publication.

This issue lists material published since our last bibliography (Engineering
Field Notes, Volume 27, September–December 1995). Copies of Engineering
Field Notes, Technology & Development News, and most Engineering Man-
agement Series documents are available to Forest Service personnel
through the Engineering Staff Technical Information Center (TIC). Copies
of Tech Tips, Project Reports, and Special and Other Reports can be
obtained from the Technology & Development Center listed as the source.

Forest Service—USDA
Engineering Staff Technical Information Center
201 14th Street SW
Washington, DC 20250

Forest Service—USDA
San Dimas Technology & Development Center
444 E. Bonita Avenue
San Dimas, California 91773

Forest Service—USDA
Missoula Technology & Development Center
Fort Missoula, Bldg. 1
Missoula, Montana 59801

Engineering This publication, which is published every 4 months, provides a forum for
Field Notes (EFN) the exchange of information among Forest Service personnel. It contains

the latest technical and administrative engineering information and ideas
related to forestry.

EFN by Title 1995 Engineering Field Notes Article Editor. EFN 28
Awards (January–April 1996): 1–4.

1995 Engineering Field Notes Article Editor. EFN 28
Award Winners (September–December 1996): 1.

1996 Forest Service Engineers of Editor. EFN 28
the Year (May–August 1996): 1–16.
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Bioremediation Using Land Porter, Allan K. EFN 28
Treatment for Hydrocarbon- (May–August 1996): 31–36.
Contaminated Soils

(The) Bridge Brothers Gillins, Tom. EFN 28
More-With-Less Solution (September–December 1996): 25–27.

Bridges: Some Old, Some New; Renison, Bill and Tillman, Kathleen.
Some Needed, Some Not EFN 28 (May–August 1996): 37–46.

Cost Estimators in Region 6 Join Johnston, John. EFN 28
FORCES to Get the Job Done (September–December 1996): 9–23.

(A) Course Filter Method for O’Brien, Stephen (Obie) and Brooks,
Determining the Economic Ervin J. EFN 28
Feasibility of Helicopter Yarding (January–April 1996): 5–16.

Full Recontouring and Channel Moll, Jeff; Lider, Ed; Harper, Robert;
Crossing Restoration Techniques and Neirinckz, John. EFN 28
for Closure and Obliteration of (January–April 1996): 23-33.
Low-Volume Roads

(A) History of the Forest Highway Sowa, Richard. EFN 28
Program (September–December 1996): 3-7.

How to Submit Proposals to the Simila, Keith. EFN 28
Technology & Development Centers’ (January–April 1996): 17–21.
Engineering Technology Program

Improved Autonomous Accuracy for Kilroy, Bill. EFN 28
Forest Service GPS Receivers (May–August 1996): 17–24.

Integration of Remote Sensing Into Varner, Vicky; Maus, Paul; and
Resource Data Collection: Working Lachowski, Henry. EFN 28
With Imagery in ARC/INFO (May–August 1996): 47–51.

Load Rating of Single-Span Steel Groenier, James S.  EFN 28
Girders for an HS20 Vehicle Using (January–April 1996): 35–42.
MathCad5+

(The) Wood River Project Lilienthal, Christina. EFN 28
(May–August 1996): 25–30.

EFN by Author Editor. EFN 28 1995 Engineering Field Notes
(January–April 1996): 1–4. Article Awards

Editor. EFN 28 1995 Engineering Field Notes Article
(September–December 1996): 1. Award Winners

Editor. EFN 28 1996 Forest Service Engineers of
(May–August 1996): 1–16. the Year

Gillins, Tom. EFN 28 The Bridge Brothers
(September–December 1996): 25–27. More-With-Less Solution

Groenier, James S.  EFN 28 Load Rating of Single-Span Steel
(January–April 1996): 35–42. Girders for an HS20 Vehicle Using

MathCad5+
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Johnston, John. EFN 28 Cost Estimators in Region 6
(September–December 1996): 9–23. Join FORCES to Get the Job Done

Kilroy, Bill. EFN 28 Improved Autonomous Accuracy for
(May–August 1996): 17–24. Forest Service CPS Receivers

Lilienthal, Christina. EFN 28 The Wood River Project
(May–August 1996): 25–30.

Moll, Jeff; Lider, Ed; Harper, Full Recontouring and Channel
Robert; and Neirinckz, John. EFN 28 Crossing Restoration Techniques
(January–April 1996): 23–33. for Closure and Obliteration of

Low-Volume Roads

O’Brien, Stephen (Obie) and Brooks, A Course Filter Method for
Ervin J. EFN 28 Determining the Economic
(January–April 1996): 5–26. Feasibility of Helicopter Yarding

Porter, Allan K. EFN 28 Bioremediation Using Land
(May–August 1996): 31–36. Treatment for Hydrocarbon-

Contaminated Soils

Renison, Bill and Tillman, Kathleen. Bridges: Some Old, Some New;
EFN 28 (May–August 1996): 37–46. Some Needed, Some Not

Simila, Keith. EFN 28 How to Submit Proposals to the
(January–April 1996): 17–21. Technology & Development Centers’

Engineering Technology Program

Sowa, Richard. EFN 28 A History of the Forest Highway
(September–December 1996): 3–7. Program

Varner, Vicky; Maus, Paul; and Integration of Remote Sensing Into
Lachowski, Henry. EFN 28 Resource Data Collection: Working
(May–August 1996): 47–51. With Imagery in ARC/INFO

Technology & Technology & Development News contains information on specific projects,
Development News ideas, and technologies being developed by the Technology & Development

Centers to help solve many resource management problems.

Title Issue

Aviation Tech Tips Issued January–February 1996

Bear Resistant Containers May–June 1996

Campground Recycling Publication March–April 1996

Cruiser’s Gear Carrying System July–August 1996

Documents Published Since August 1995 May–June 1996

(The) Effects of Wildlands Fire Smoke on January–February 1996
Firefighting Personnel

Fireline Explosives and Hazardous July–August 1996
Tree Blasting
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Fire Management Publication Issued January–February 1996

Forester C–2000 Mobile Rock Crusher September–October 1996
Demonstration Project

GPS Aircraft Guidance Systems November–December 1995
Evaluation/Demonstration

Geosynthetics for Trails in Wet Areas November–December 1995

Investigating Wildland Fire Entrapments January–February 1996

Latest PPS GPS Receiver Buy Completed May–June 1996

Managing Recreation Surveys Using May–June 1996
LASERSOFT

MTDC Can Now Key Military Type Global January–February 1996
Positioning System Receivers

New Bear-Proof Food Locker Design September–October 1996

New Smokejumper Parachute Canopy November–December 1995

New Timber Document March–April 1996

New Training Video May–June 1996

Nylon Strapping of Log Loads March–April 1996

Pinch-Twist Conveyor Developed March–April 1996

Recent Documents March–April 1996

Recent Drawings March–April 1996

Recent SDTDC Publications July–August 1996

Recent Videos March–April 1996

Recreation Publications Issued January–February 1996

T&D Library on CD–ROM July–August 1996

Trail Maintenance January–February 1996

Tree-Marking Paint Gun Questionnaire November–December 1995

Tree Marking Project January–February 1996

Two CD–ROM’s Under Development November–December 1995

Variable Tire Pressure Computer Program January–February 1996
(VTP 1.00) Issued
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Engineering The Engineering Management (EM) Series contains publications serving a
Management purpose or reader and publications involving several disciplines that are
Series and Other applied to a specific problem.
Publications

Title Number

Bridges Self-Study Training Course— EM 7115–508–100
Construction Certification Program
(Revised August 1996)

Cartographic Feature Files: A Synopsis EM 7140–21
for the User (Revised September 1996)

Earth and Aggregate Surfacing Design EM 7170–16
Guide

Forest Service Guide to CERCLA EM 2160–1
(Revised March 1996)

FS Specifications for the Construction EM 7700–100
of Roads and Bridges (Revised
August 1996)

Guidelines for the Use of Digital EM 7140–25
Imagery for Vegetation Mapping
(Slightly revised July 1996)

Remote Sensing Applications Center EM 7140–26
(August 1996)

Roads Self-Study Training Course— EM 7115–501–100
Construction Certification Program
(Revised August 1996)

Standard Specifications for Construction EM 7720–103
and Maintenance of Trails (August 1996)

Trails Self-Study Training Course— EM 7115–506–100
Construction Certification Program
(Revised August 1996)

Water and Wastewater Systems EM 7115–511–100
Self-Study Training Course, Part 1—
Construction Certification Program
(Revised August 1996)

Tech Tips Tech Tips are brief descriptions of new equipment, techniques, materials, or
operating procedures.

Title Source Number Date

Bear-Proof Food Lockers SDTDC 9523–1310 10/95

Differential GPS Aircraft Navigation, MTDC 9634–2324 05/96
Resource Inventory, and Positioning
Demonstration: Missoula, Montana,
October 1995
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Halon and Its Replacements for Fire SDTDC 9657–1311 11/95
Suppression System in Aircraft

Hose Adapter for Backpack Pumps SDTDC 9651–1306 06/96

Hose Clamp Inserts for Use on Light- SDTDC 9651–1305 05/96
weight Synthetic Hose

Making a Crew Training Video MTDC 9667–2330 05/96

McTrans Software Catalog SDTDC 9671–1307 07/96

Microtaggants for Positive SDTDC 9624–1302 03/96
Identification

Modifying Military Medical Boxes for MTDC 9623–2325 04/96
Bear-Resistant Containers

Portable Crossings Over Low-Bearing SDTDC 9624–1303 03/96
Capacity Soils Using Wood Products
and Terra Mat

Real-Time Global Positioning System MTDC 9671–2335 07/96
System (GPS) Evaluation

VTP 1.00 Computer Program SDTDC 9571–1311 11/95

Wye Valves Left Mounted During SDTDC 9651–1304 04/96
Transport

Project Reports Project Reports are detailed engineering reports that generally include
procedures, techniques, systems of measurement, results, analysis, special
circumstances, conclusions, and the rationale for recommendations.

Title Source Number Date

Air Tanker Washdown Facilities FY96 SDTDC 9651–1208 07/96

(The) Effects of Winter Haul on Low SDTDC 9577–1207 12/95
Volume Forest Development Roads

Fire Retardant Recirculation Systems SDTDC 9651–1209 07/96

Fire Tools Ergonomics Interim Report SDTDC 9551–1208 12/95

Guide to Wildlife Feeding Injuries on MTDC 9624–2834 1996
Conifers in the Pacific Northwest
(Reprint of 1961 publication)

Health Hazards of Smoke: Spring 1996 MTDC 9651–2827 04/96

Helicopter Intro Guide SDTDC 9657–1201 02/96

Incorporation of Stability Effects Into MTDC 9634–2821 02/96
a Lagrangian Solver Used to Model
Wake and Ambient Dispersion in the
Atmosphere

Mulch Mat Materials for Improved Tree MTDC 9624–2811 06/96
Establishment

MTDC 1995 Publications MTDC 9671–2816 1996
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National Tree Climbing Field Guide MTDC 9624–2819 03/96

(The) Plastic Road SDTDC 9624–1206 04/96

Road Closure and Obliteration in the SDTDC 9677–1205 04/96
Forest Service

Safety Containers for Transporting MTDC 9667–2823 07/96
Bear Repellent Spray Canisters in
Vehicles

Smart Toolbar: Final Report MTDC 9624–2809 02/96

Steam Treating Soils: An Alternative MTDC 9624–2818 04/96
to Methyl Bromide Fumigation—
Interim Report

Travel Time Models for Forest Roads— SDTDC 9677–1202 02/96
A Verification of the Forest Service
Logging Road Handbook

Use of Tags for Identification and SDTDC 9624–1204 03/96
Improved Accountability—An Update

VALDRIFT—A Valley Atmospheric MTDC 9634–2822 02/96
Dispersion Model With Deposition

Validation of the VALDRIFT 1.0 Complex MTDC 9634–2839 07/96
Terrain Pesticide Dispersion Model

Voice Data Logger SDTDC 9677–1203 02/96

Special and Special and Other Reports include papers for technical society meetings
Other Reports and transactions, descriptive pamphlets, bulletins, and special-purpose

articles.

Title Source Number Date

Compressed Air Foam Systems Report SDTDC 9651–1804 04/96
for Region 5 Water Tenders

Guidelines for Selecting an Odor-Free SDTDC 9623–1805 05/96
Toilet

Manufacturer Submission Procedures SDTDC 9651–1803 04/96
for Multiposition Small Engine Spark
Arrester Exhaust Systems

Professional Helicopter Pilot SDTDC 9557–1805 11/95

Roles and Responsibilities of the SDTDC 9624–802 03/96
National Tree-Marking Paint
Committee and GSA

Forest Product Sales SDTDC 9624–1801 03/96



36



1

Engineering Field Notes

Administrative Distribution

The Series ENGINEERING FIELD NOTES is published periodically as a means of
exchanging engineering-related ideas and information on activities, prob-
lems encountered and solutions developed, and other data that may be of
value to Engineers Servicewide.

Submittals Field personnel should send material through their Regional Information
Coordinator for review by the Regional Office to ensure inclusion of infor-
mation that is accurate, timely, and of interest Servicewide.

Regional R–1 Clyde Weller R–4 Ted Wood R–8 Bob Bowers
Information R–2 Lois Bachensky R–5 Rich Farrington R–9 Fred Hintsala
Coordinators R–3 Bill Woodward R–6 Carl Wofford R–10 Betsy Walatka

Inquiries Regional Information Coordinators should send material for publication and
direct any questions, comments, or recommendations to the following
address:

FOREST SERVICE—USDA
Engineering Staff—Washington Office
ATTN: Sonja K. Turner, Editor
Kitty Hutchinson, Asst. Editor
201 14th Street, SW
Washington, DC 20250

Telephone: (202) 205-1421

This publication is an administrative document that was developed for the
guidance of employees of the U.S. Department of Agriculture (USDA)
Forest Service, its contractors, and its cooperating Federal and State
Government agencies. The text in the publication represents the personal
opinions of the respective authors. This information has not been approved
for distribution to the public and must not be construed as recommended or
approved policy, procedures, or mandatory instructions, except for Forest
Service Manual references.

The Forest Service assumes no responsibility for the interpretation or
application of the information by other than its own employees. The use of
trade names and identification of firms or corporations is for the conve-
nience of the reader; such use does not constitute an official endorsement
or approval by the United States Government of any product or service to
the exclusion of others that may be suitable.

This information is the sole property of the Government with unlimited
rights in the usage thereof and cannot be copyrighted by private parties.
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