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Road Program Costs—Continuing Efforts
Addressing the Issue

Meeting for the Southern Rockies ROADS Group

John D. Fehr
Forest Engineer
Cibola National Forest, Region 3

James M. Kocer
Forest Engineer
Carson National Forest, Region 3

In January 1988, representatives from each of the National Forests in the
Southern Rockies ROADS Group held a meeting. There are 10 Forests in
this group—all 5 Natlonal Forests in New Mexico and 5 National Forests in
western and southern Colorado. The broad objective of this meeting was to
use information from the ROad Analysis and Display System (ROADS) to
help improve the effectiveness of Engineering support on each Forest.

Paul Anderson, Transportation Planner for Region 3, agreed to facilitate the
meeting. Paul helped refine the following three objectives for the meeting:

{1} Make group members more effective using the ROADS program.
(2) Share techniques and tools to improve Engineering efficiency.

(3} Identify some recommendations for Timber and Forest Road Program
improvement.

The group gathered Information 1o show every ROADS indicator for each
Forest as accomplished in fiscal year 1988 and what they were projected to
be in fiscal year 1989 based on each Forest's final allocation. Mike Clinton,
Transportation Development and Management Engineer for Reglon 2, sup-
plied the information for the Colorado Forests, and Loretta Banta, Program
Analysis Engineer for Region 3, supplied the information for the New Mexico
Forests. Loretta compiled all the information for the 2 years and presented it
in an easy-to-use table. Collecting the information was time consuming be-
cause it was slored in several files and there is no feature wilthin the ROADS
program that allows direct compilation of all the indicators.

On March 1 and 2, the Forest Engineers and Assistant Forest Engineers
from 8 of the 10 Forests in the Southern Rockies ROADS Group met in



Albuquerque to identify and share ideas to improve Engineering effective-
ness on each Forest by analyzing information from ROADS.

The first morning of the meeting involved validating the grouping of the

10 “comparable” Forests by similar elements, such as logging methods,
transportation systems, timber type, topography, seasonal access, and over-
all program development/management needs and opportunities. In review-
ing the fiscal year 1988 indicators, specific Indicator 3A shows that the
Southern Rockies Forests’ average timber road costs per mile are similar and
well below the national average. On each of these Forests, it was noted that
recreation emphasis currently is as strong as the timber emphasis and will
probably be so in the future. Engineering support needs to be effectively
responstve to both programs,

During the afternocon of the first day, the group identified major problems
and barriers that need to be solved to improve effectiveness and efficlency.
These problems and barriers are as follows:

(1) The instability of, or changes in, the timber sales planned for offer
within the “out” 2 years results in wasted funding and personnel alloca-
tions.

(2) Timber and Engineering need comparable ways to measure accomplish-
ments (projects offered versus projects awarded).

(3) There is not a strong enough commitment to ROADS by some Forest
people, including some Engineers.

(4} ROADS does not address nontimber (recreation and general purpose)
efficiencies adequately.

During the second morning, there was an exchange of new ideas and tools
that the different Forests were using to improve engineering support. This
portion of the meeting was helpful because of the high quality of the ideas
and tools presented and because they had been used successfully on com-
parable Forests. From this portion of the meeting, each Forest selected and
committed to using one or more of these Ideas or tools in the next field
SEason.

Next, the meeting separated into State groups to develop recommendations
for improving the effectiveness of the Forest Road Program activities in each
Region. During the afternoon, these recommendations were presented to a
representative of the Reglonal Engineer for each Region. The New Mexlico
Forests made the following three recommendations:

(1) Each Forest should be more accountable for the stability of timber
sales planned for offer for at least 2 years into the future (Indicator 1C),

{2) The emphasis for the timing of having sales through Timber Gates 2
(NEPA) and 3 (SFP) should be continued and strengthened. Indicator



1A {Region 3 was near lowest for {iscal year 1988) should be monitored
to measure planning efficlencies.

(3) Each Forest should display the combined *lost” costs (engineering, tim-
ber, cultural resources, biological, etc.) of program changes.

This meeting increased the commitment to using the ROADS program to im-
prove Engineering on the Forests. At the end, all the participants agreed the
meeting had been very worthwhile. Plans were made to have another meet-
ing of the Southern Rockies ROADS Group next year-—in Colorado.






Adopt-a-Road Maintenance Specifications
for Four-Wheel-Drive Travel

Preface

As we hear about innovative ideas for stretching our dollars further and
about ways to have “Challenge Cost Share” opportunities in the Roads Pro-
gram, we like to share them with others around the Service.

The following is an example of how the Tonto National Forest, Region 3, is
implementing its "Adopt-a-Road” program, which begins by completing an
“Agreement for Sponsored Voluntary Services” {figure 1), and maintaining
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USDA - Forest Service

AGREEMENT FOR SPONSORED YOLUNTARY SERVICES
{Act of May 18, 1972, P.L_ 92-300, a3 amended)

1. Name of Sponsor/ Orgenization {Print)

2. Addrwes (Street. City, State, Z'F Coce)

3. We desirs iI0 make avaifhiie the volunteer services of the following person(s) 1o assist with Forest Service workc

{If move apace i neaded, use reverss)

4. Deacription of work t0 be performed:

5. The above-described work will be contributed to the Forest Service. Except as provided beiow, the work performed by the participants
will not confer on them or on our employees, or officers, the status of fecersl employess.

&. We will provide the Forest Sarvice with a List of perticipants and man-hours conwibuted 1o accomplish the work In iem 4 above.
7. We will obtaln parental or guardian consert tor sach individuat under 18 years of age and will comply with child labor laws.
8 is hareby designated 1o serve as our lisison with the Forest Service In

.dlr-b-dly operations under this agreamant.
R. We understand that ei* _- the Forest Service or we, may cancel this agresmant at any tme by notilying the other perty.
10. Rsrmarks:

{f more space i nesded, use revene)

11. Signature {Designaied Liaison for Sponsored Group/Organization) 12, Dete

E ACCEPTANCE FOR THE FOREST SERVICE

<4

The Forsst Service agrees, while this agresment ls in stiect, 1o
1. Provide such materials, squipmaent, and faciiities as are available snd needed in perorming the work described above.

2 Mnmwlndw-wmdmmnhbhommmmh‘bormbyhmonwb
the extent Forest Service funds are svaliable. The maximum Forest Service funding of such incidental axpenses shal be set forth on
tha reverse of this form of in an accompanying plan for ssch Ascal ysar or portion of & fiscal year.

3. Consider the participants as lederal smpioyses for the purposs of 1o claims and compensation Kor work injuries, 10 tha sxaent not
coversd by the sponsor.

4. Authorize sponsored participarits to operate federal motor vehicles when necessary, provided participants are kcansed to operste &
mokor vahiche.

. Signature (Forest Service Officen) 8. Tite 7. Unit 4. Daln
Forest Service reimbursemant for sponsored pariicipants’ nacessary incidental sxpenses are as follows:
Yes No
a Subsistence ty() {amount i yes) remarks:
b. Transportation Allowance (i) (rate If yoa) remarke:
¢. Provide Lodging ()Y o) remarks:
d. Othar,
Pravious edition is cbecies. OVER) F8-1500-8 {57801

Figure 1.—Agreement for Sponsored Voluntary Services (froni).




TERMINATION OF AGREEMENT

1. Agresment Terminated on (Month, Day, Yeark 2. Signature (Forest Service OMcen
3. Romarks
P ACCOMPLSHMENT"
MIRP | UNITOF | AMOUNT | HOURS | COSTTO | APPRAISED VALUE
RESOURCE CATEGORY CODE | MEASURE | ACCOMP.| CONTR | gowmT {DOLLARS)
{m) ® « ) 0] ] (o

Additional Spacs {Plsass specity the section and Hem no. using this spsce)

o ot A

P iformaiion on This form is optional.

Figure 1.—Agreement for Sponsored Voluntary Services (back].




Description

Maintenance
Requirements

General

Objects on the
Travelway

several four-wheel-drive facilities. We recognize that not all processes in this
example will aid all sttuations, but we hope they might stimulate some
thoughts elsewhere, perhaps helping others start and establish similar
programs.

Thardcs, Region 3, for sharing this with us.

Ted Zealley

Operations and Maintenance Engineer
Transportation System

Washington Olfice

The specifications described in this article are designed to make the travel-
way safe for use by high-clearance four-wheel-drive vehicles and to provide
for drainage, signing, and litter cleanup. These specifications also require
reporting heavy work needed for protecting Forest resources. Maintenance
of these roads for low-clearance vehicles or passenger cars is not a consid-
eration.

Maintenance consists of cleaning drainage structures; removing objects from
the roadbed: removing limbs, logs, and windfails from the travelway; install-
Ing and maintaining water bars: repairing stock gates; and installing and
maintaining signs. Maintenance also consists of hand filling eroded shoul-
ders to make the travelway safe for vehicle passage.

Upon campletion of maintenance, no objects hazardous to a four-wheel-drive
vehicle shall remain above the road surface inside the travelway. Figure 2 is
an example of travelway maintenance requirements.

Objects obstructing the iravelway include large rocks, logs, stumps, or other
debris. Objects shall be selectively removed or repositioned to provide an
8-foot travelway and the clearance required for high-clearance vehicles.
Rocks and other objects along the travelway may remain if good drainage is
provided and they are not a safety hazard.

Logs and fallen trees shall be cut (o provide a 10-foot opening for vehicle pas-
sage. The cutofl log ends should be on the ground and must not interfere
with drainage. The sections removed may be cut into chunks or left as single
pieces and placed in a stable position where they will not restrict use of the
opening. Logs or fallen trees that could roil onto the travelway shall be
repositioned or otherwise treated to make the travelway safe.

Do not place objects in drainage ways. This causes severe erosion.



Brush and Vegetation

Installing Water Bars

Plants on the travelway that are more than 2 inches in diameter or

12 inches high shall be removed and disposed of by scattering off the travel-
way on the downhill side of the road. Avoid concentrating the slash to
prevent a fire hazard. Plants shall be cut flush to the ground with elther a
saw or pruning shears.

Limbs that may damage vehicles or injure vehicle occupants shall be
removed. Limbs to be trimumed {rom standing live trees shall be sawed or
pruned flush with the tree trunk, leaving no stubs or “hat racks.” Axes will
not be permitted for this work—use power saws or pruning saws or shears,
Live trees shall be pruned without tearing the bark.

Grubbing hoes may be used for clearing cactus plants from the travelway.
Small limbs and brush that are not hazardous may remain. See figure 3 for
an example of clearing limits.

Log Construction. Logs shall consist of peeled, sound, native timber. The
logs used shall be no less than 8 inches and no more than 12 inches in
diameter. The logs should be long enough to reach across the travelway at a
45-degree angle with 12 inches buried in the cutslope and extend 6 inches
beyond the lower edgde of the road. Two or more logs butted together may be
necessary for the required length.
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Figure 2.—Travelivay maintenance requiremernts.
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Figure 3.—Clearing limits.,

Logs for water bars may be cut adjacent to and out of sight of the travelway.
Pinyon, cedar, juniper, or oak logs are preferred, but pine or fir logs may be
used if the preferred logs are not available,

Installation. One-half the diameter of the log should be buried below the
tread to ensure that water is diverted off the travelway.

The roadbed shall be excavated and outsloped upgrade of the water bar as
shown in figure 4.,
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Rock-Barrier
Construction

Logs should be secured to the roadbed as follows:

(1) A 7ie-inch hole should be drilled vertically at 6 inches from each end of
each log,

{2) A steel rod {V2-iInch minimum diameter, 18-inch mintmum length) shall
be driven through the hole into the ground until flush with the top of
the log or as far as possible in hard ground {refusal).

(3) The bar shall then be cut off flush with the top of the log, if needed.

(4) Fill material shall be placed against the downgrade side of the log to
allow traffic to cross without disturbing or moving the log.

An 8-inch-deep ditch shall be excavated and extended to daylight (if needed)
to ensure proper drainage from the water bar. Rock spillways shall be con-
structed at outlets subject to excessive erosion.

Rocks shall be sound, durable, approximately 8 to 12 inches in diameter,
and preferably elongated in shape.

Rock barriers shall be bedded similar to log barriers and set shingle fashion
to shed water. Careful placement near the wheel tracks resists damage to
the rock barriers by travelers. Figure 5 is an example of rock-barrier place-
ment.

Tor OF LOG FLUSK WITH SOIL -
O DOMNGRAE $1LE. Bew 1o o B 12
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)l w Qo l.#“'{{‘f\'”"g‘ '-F,
v—# B Min /4 z
) P Joynp gl

Bmhmu;waumumgg
WEN QT OFF FLLSH WITH TOP OF LDG.

Rgure 4.—Roadbed excavated and outsloped upgrade of the water bar,
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Gates

Litter

Cleaning Culvert
Structures

The gates discussed here are (Texas) stock gates (see figure 6).

Attached fences and wire gates within and adjacent to the travelway shall be
maintained by tightening or splicing the wires as necessary. Wire splices
shall have at least 2 feet of overlap on each wire. Wire sag shall be elim-
inated between posts. The closing device to be installed must make opening
and closing the gate easy for an average person.

Litter is an ever-increasing problem, even in remote areas of the Forest, The
primary goal of four-wheel-drive groups is to clean up travelways, remote
camp areas, and trail heads adjacent to the adopted road. Litter bags are
available at the District Ranger offices.

There may be culvert structures along the four-wheel-drive travelway (see fig-
ure 7). These important drainage structures protect the travelway, and they
need careful maintenance.

The inlet and outlet channels shall be cleaned to prevent plugging and pro-
vide free flow of water through the structure. The transition from the ditch-
line to the inlet shall be cleaned a distance of 10 feet. Outlet channels and
leadoff ditches shall be cleaned a distance of 6 feet. Debris and vegetation
shall be removed and placed where they will not reenter the channel or ditch
or obstruct vehicle travel.

Rock headwalls shall be constructed or reconstructed as necessary to
prevent erosion into the travelway.

% the diameter of
the rock shall be
buried below the
road tread to assure
water {5 divertad.

Figure 5.—Placement of rock barrier.
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Signs

Requesting Heavy
Maintenance or
Supplies
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o8 stk site of 1he aldie wesd slay.

Figure 6.—(Texas} stock gate.

Sign work includes installing, maintaining, or replacing signs (for example,
roadway entrance signs, route markers, and gate closures). Signs, posts,
and hardware (except for club logos) will be furnished by the Government.
See figures 8 and 9 for examples of Government-furnished signs. Figure 10
is an example of a signing plan.

Road signs shall be placed on the right side of the road, approximately 5 feet
from the right edge of the travelway where possible. They should be In clear
view and leave no doubt about the route or routes they are designating, (See
your map for sign plan of locations.)

Obstructions (for example, brush) should be cleared from in front of the sign
as necessary.

Heavy maintenance is work that requires the use of large equipment for
repair—work that cannot be done by hand. Items in need of heavy main-
tenance create driving hazards or unacceptable resource damage. Heavy
maintenance items include the following:

(1) Large rocks or stumps blocking the travelway or causing traffic to
detour that cannot be removed with a winch.

{2) A segment of severely outsloped or eroded roadway that requires a
bulldozer to correct.

(3} A travelway popular to four-wheel-drive clubs where drainage main-
tenance is impossible to accomplish by hand.

13
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Figure 7.—Culvert structure with inlet and outlet channels.

Requests for heavy maintenance and supplies should be mailed or delivered
to the District Ranger on the form provided (figure 11), with the designated
liaison coordinating the request. The District Ranger will coordinate any sup-
plies or necessary additional information with the club.
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Road
Entrance Signing
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For installing on
Texas Gates.Installed
with wire.

Typical Forest Service
Horizontal Route Marker.
mounted on steel post. Requires
nuts, bolts, washers,

Figure 8.—Various Forest Service signs.
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STANDARD
FOREST SERVICE
SIGN

OPTIONAL

LOGO FURNISHED
BY CLuB

OPTIONAL
INFORMATION FURNISHED
BY FOREST SERVICE

Figure 9.—Tonto National Forest Forest Service entrance route marker.
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-35-'.; SAMPLE SIGNING PLAN
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The Cane Springs roadway is
accessed from the Four Peaks Rd,
off State Rte 87. Turning South
on Cottonwood Ranch Rd.

At the ranch, (Creek Crossing)
the rosdway is Four ¥Wheel Drive.
The Four Peaks Nilderness fs adj-
scent to the roadway for most

of the length to Cane Spngs. There
15 Two major access Trails from
the Cane 5pngs Road.




ROAD MAINTENANCE CORDITION SURVEY———SUPPLY ORDERING FORM

Roep ¥ anp/or Neg  Cane Springs 4 401 TwTE
Locarion oF SiTE:
ReceSTED By:
Betwezen Cottorwood Ranch and Cane Springs Nee
on Mesa Ranger Dist. P #
Amress__

Narative DescrieTion of ConprTions, Dericiencies, Worx Neenen, Mo SPECIAL INSTRUCTIONS,
High water has washed out the road at creek crossing,  There 1s a gap §n the rosdway

Ten feet deep and approx Stxty feet wide. Could use 2 dozer to re open the roadway.

foid here
LOCATION SUPPLY TTEM NEEDS
Cottonwood Cr 65 Litter bags
\‘ Dozen %" X 18“ Re Bar
Rol1 of # 9 wire (soft)
Cottomwood Rch
*
Cane Springs""”

Flgure 11.—Roead maintenance condition survey and supply ordering form.
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Forest Sign Plan Using CAD/DBMS

Introduction

Sign Plan Using
CAD/DBMS

Chuck Ritter, Engineering

Paul Flanagan, Land Management Planning
Bill Renison, Engineering

Deschutes National Forest

A sign plan guides the proper placement of signs for a road, trail, recreation
site, or other resource activity. The plan may vary considerably in format,
but it must at least convey adequate and clear information to managers
regarding existing sign installations. A complete plan will include informa-
tion describing the condition of existing signs and the changes needed to
keep up with management chjectives,

All National Forests have sign plans. Some plans are sketches of intersec-
tions filed in looseleaf books, while others are photographs of signs stored in
road files or sign books. Some more recent plans use computer files or daia
base programs. The Deschutes National Forest currently is converting from
a combination of these methods to the Computer Aided Drafting/Data Base
Management System (CAD/DBMS).

About 3 years ago, the Deschutes National Forest received its first microcom-
puter, complete with CAD software. The system was quickly used for archi-
tectural and engineering work, primarily drawings for buildings and waler
and sanitation projects. Within a short time, Forest personnel realized that
CAD software could provide a graphic display of signing on the Forest with
easy updating capability. In addition, the color graphics offered an excellent
method to inform managers of existing and planned signing needs. As soon
as some preliminary drawings were completed, CAD software was capable of
transferring information specific to each sign (attributes) to a DBMS, provid-
ing the capability to display information graphically and write standard or
custom reports from the attributes,

The beginning stages involved considerable trial and error. Higher priocrities
and a lack of time for computer work made progress slow, Today, standards
to be used for reports, Including map scale, sign sizes, colors, print size, at-
tributes, and so on, are established, and sign plans are being transferred
from sketches and photographs to the CAD/DBMS,

The decision to limit the development to signing was difficult because it
would be easy to acquire more information than can be managed effectively.
The possibilities are endless when considering gates, entrance management,
road templates, striping (passing/no-passing zones), road surface types,

19



Deschutes
National Forest
Plan

accident history, road management objectives, and so on. Developing sign
plans only makes CAD/DBMS an effective tool for office and field use.

Sign symbols (colors and shapes) that best represent the actual sign are
created and stored in a CAD directory. To place a sign on the road neiwork,
the CAD operator selects the symbol from a custom menu, rotates the sign
for the best orientation, and completes the list of attributes for that sign,
CAD attributes can include such details as road number, milepost, sign
material, cost, and so forth, and can be moved electronically to the DBMS.
The DBMS can then query the data using standard or customized reports.

Almost any size drawing can be displayed as a sign plan on CAD. For con-
venient field use, Forest personnel selected a notebook-sized format. Each
drawing covers one township (a basic unit familtar to all Forest personnel),
and the scale displays signing throughout most of the Forest. Areas within
the township that are too congested with signs are expanded in scale on
separate drawings to provide the necessary detat] (for exarnple, a camp-
ground will normally be a separate drawing expanded in scale enough to
show signing, striping of parking areas, pavement arrows, parking spurs,
and information boards),

Figure 1 1s a CAD drawing of signing for a township. In the upper left area of
the drawing is Dusty Lake with the letter C shown in a box, indicating that
an expanded-scale drawing has been made for Dusty Lake campground (fig-
ure 2). The page numbers of drawings are the township descriptions (Town-
ship and Range), with letters attached for the expanded scale drawings.

‘The road network was digitized as a base layer using a different color and
line width according to the assigned maintenance level. All signs were placed
on one CAD layer. Alternatively, a series of related signs, such as warning
signs, can be placed on a separate layer. This would provide the option of
showing only those particular signs as an overlay on the road network, CAD
layers improve the versatility of the plan.

The selection of the following 16 attributes for each sign installation was
based on the minimum information necessary for management of a sign
plan on a Forest:

No. of Posts Jurisdiction

Type (MUTCD Cade} Material (Alum, eic.)
Size of Sign Vandalism History
Condition Design Speed of Road
Region Color of Sign

District Status (Plan, Remove)
Road Number Value ($)

Milepost Letter Size

These attributes are transferred to the DBMS for processing in standard or
Customized reports. A standard report could be simply an inventory of all

20



Software

What's Next?
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Fligure 1.—CAD drawing of signing for a township.

signs (figure 3); a custom report could list signs within a specified District
that need immediate replacement and the associated cost for replacement,

The Forest has the software (5 l4-inch floppy) available for use on most
microcomputers with AutoCAD (Release 10) and dBase IV. Custom menus
and numerous sign symbols created from the Forest Service Sign Handbook
and the Federal Highway Administration’s Manual on Uniform Traffic Control
Devices are included. Contact C. Ritier:RO6F01A for Information.

Combining CAD and the DBMS results in a miniature Geographic Informa-
tion System (GIS) that can be used for numerous engineering applications.
When the Forest Service completes its purchase of GIS, sign plans and other
road management applications probably will be given some level of priority
for placement on the system. The amount of data that can be placed on a
Forest GIS 1s extensive. Creating a sign plan on CAD/DBMS showed that es-
tablishing standards for graphics i1s complex and requires considerable time.
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If one considers this minor effort as a prelude to GIS, it is clear that nation-
wide planning and coordination on standards for data and graphics will im-
prove efficiency at the Forest level.

The authors wish to thank Steve Sichau and Jack Snyder, Region 6 Eleclrical
Engineering, and Ernie Bergan, Ochoco National Forest, for their assistance

with CAD development,
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Productivity = (Workstation +
Information) Environment

introduction

History

Dale R. Petersen and Pablo Cruz
Engineering Systems
Washington Office Engineering

This article represents an unofficial summary of recent information on
workstations and information management as seen through the eyes of the
authors. Mr. Cruz has been involved in evaluating workstations and in
developing information systems during the past 2 years. During this same
period, Mr. Petersen has supported information management efforts and
served on a workstation environment task group. He presented this article
as a paper prepared for the Area I Highway Engineering Exchange Program
(HEEP) on June 7, 1989. That paper was essentially as presented here, with
some modifications for the benefit of Engineering Field Notes readers. The
purpose of the article is to provide a summary of how the workstation and
Information environment is likely to affect them. At the same time, it is an in-
vitation to be involved in the process to more fully define the future of com-
puter use in the Forest Service. This article provides some history and
shows how it is important to think broadly about workstations and informa-
tion. We are sharing our vision and how it should improve productivity.

Forest Service Engineers were some of the first to use computers in the agen-
¢y and to this day continue to be extensive users. Mainframes served the
Engineers almost exclusively for road design in those early years. In 1983,
the Forest Service began an 8-year procurement of a distributed processing
network. As a result, there now are approximately 800 offices connected
with Data General {DG) minicomputers mainly for office automation func-
tions including X.400 worldwide mailing. Because Engineers’ needs were not
given priority in this procurement, in 1985, an Engineering report defined
the computer power needed in the next 5 years. The result was a nonbind-
ing agreement whereby Engineers in the Regions would implement their
needs either on the DG or on MS-DOS microcomputers. Each Region chose
to implement its plan quite differently. One Region chose a nearly 100-
percent DG implementation through a supplemental DG DS/7540 worksta-
tion contract. Another Region chose a nearly 100-percent micrecomputer
solution. The other Reglons use some combination of DG and the micros. As
of this date, most Engineers have the computing power needed.

In 1987, the Forest Service adopted SQL and relational data base technology

as a standard. Recently, the Forest Service purchased Oracle for an SQL
data base, which is now being implemented at all sites. This will allow
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Engineering
Computer Usage

Workstation
Environment

applications to be operated on existing hardware platfofms and provide dis-
tributive data base technology.

The Forest Service is currently working on a major geographic information
system (GIS) procurement. In 1988, a request for information (RFI) for a GIS
resulted in considerable interest and dialogue with the industry to help
define the desired GIS system. A second RFI, released July 17, 1989, was
designed to more fully define GIS needs before a request for procurement

(RFP) planned later this year, which will lead to the first delivery of GIS to
begin in 1991.

Typical engineering computer usage is as follows:
(1) CAD—primarily AutoCad with several other packages in use.

(2) Calculations—primarily Lotus 1-2-3 and a variety of specialized
packages.

(3) Data base—variety now; will be Oracle (including spreadsheet).
(4) Design/Analysis—variety depending on need.
(5) Emulation—primarily CEO Connection to communicate with DG,

(6) Expert Systems—micro-based signs advisory under development on
IBIS.

{7) Graphics—DG and mostly Harvard Graphics on micros.
{8) Road Design—several micro/workstation variations of RDS.
{9) Text processing—DG and mostly WordPerfect when micros are used.

(10) Workstations—only the DS/7540's are true workstations with windows.

The existing computing environment described above is fragmented in a
sense. On the one hand, there is a highly integrated DG system for office
automation, which is the corporate system. On the other hand, there are
widely scattered micros of various configurations for Engineering work.
Many micros are cormnected with DG through emulation and asynchronous
communications with CEO Connection software. This provides online mini-
computer functions on a micro. The ability to transfer files between DG and
micros is directly related to the supported file format on DG. Micro and DG
text-processing files are compatible unless there are extensive graphics or
sophisticated deskiop publishing operations. Data base files will be fully
compatible on both systems and even with the few Macintoshes. The Oracle
data base will be compatible with Lotus 1-2-3 files. Engineering files are lo-
cated either on a micro or a mini. For example, AutoCad files stored on DG
can be mailed to other sites and downloaded for use on a micro due to DG’s
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storage and networking. Engineers have the best of both worlds—individual
and distributive processing.

This description is not our definition of a workstation environment because
each system is not transparently connected, nor is there a same “feel and
look.” That is a goal,

The Forest Service created a Workstation Environment Task Group, whose
report was completed in September 1988. Another workstation report, com-
pleted in July 1888, provided more information based on an actual evalua-
tion of DG’s DS/7500 workstation. The following are items from the reports
and other sources that attempt to define a workstation environment during
this period of evolution:

{1) A workstation environment is created by combining User Needs with
Opportunities (that is, Technology Trends and Standards) into a Plan
(consisting of a Vision, Issues to be resolved, and Strategies/Actions) to
result in a bias for action. As figure 1 indicates, the process should be
recycled continually until a goal is reached—getting from where you are
to where you want to be,

(2) A workstation concept can be defined by two segments, as figure 2 indi-
cates. Segment 1 is the ideal, having those characteristics that users
want and technology can provide. Segment 2 is composed of corporate
applications, or those that require widespread understanding and

Workstation Environment Planning Process Model

NEEDS OPPORTUNITIES
Management Technology Trends
User Standards

PLAN
Vision
Issues
Strategies
Actions

Figure 1.—A workstation environment in “blueprint” form.
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Workstation Concept

APPLICATIONS

CORPORATE [ENGINEERING

L

Segment #2

IDEAL INTELLIGENT WORKSTATION CHARACTERISTICS | Segment #1

!

Figure 2.—The workstation concept as defined by Engineering is composed of two
muajor segments.

sharing, and the more specialized engineering applications. Off-the-
shelf software is included.

(3) Most computing was on mainframes in the 1970's and on minis in the
1980’s; however, most will be migrating to new platforms in the 1990's.

(4) Systems will be more open and compliant with Federal Information
Processing Standards {FIPS).

{3) Trends indicate more millions of instructions per second (MIPS) on the

deskiop with more speed, graphics, color, and a common windows Inter-

face, which will allow the user to access a variety of computers in a
transparent fashion without regard to where the computing is taking
place.

(6) A well-focused Vision offers a target for an organization te move
toward. The Forest Service's vision is a technology platform that fits a
variety of user needs and integrates them in a “seamless fashion”
through a common user interface.

{7) Information management must be institutionalized with GIS setting the

pace. This means moving toward standard data languages.

(8) Management should encourage increased participation, communica-
tion, innovation, and coordination to broaden the base of technology
planning to include users throughout the organization.

Figure 3 {llustrates the kind of client-server network family of workstations
that may occur at each office in the Forest Service,
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Information
Environment

Future Network Concepts
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Figure 3.—A client-server network.

Forest Service personnel are learning to think beyond the technologies. As
large as our integrated minisystem, scattered micros, and forthcoming GIS
already are, these are only part of the answer—only tools within an informa-
tion environiment, which can be defined as:

The combination of data, technology, processes, organization, and roles that
delivers quality management information to every employee and public we serve to
enable us to more effectively accomplish our mission,

Figure 4 illustrates an information environment. At the center is a data
processing infrastructure surrounded by an operating system. Next is an in-
formation structure that is the manner in which personnel organize informa-
tion and includes data base activities. Two major applications shown are
GIS and office automation (OA). There will be numerous other applications.
Next is the user interface, followed by access management (a security sys-
tem}, and, finally, the users themselves,

Figure 5 shows how source documents should translate into GIS/SQL data
base capabilities. Within an information environment, the keys are common
language (definitions), structure, and sharing. Information is a resource:; it
should have local ownership by those responsible for updating it, and it
must support national reporting requirements and should provide for effec-
tive public presentations.
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An Information Environment

ACCESS MGMT

USER INTERFACE

APPLICATIONS

Figure 4.—An information environment conceptualized.

Figure 6 illustrates progress in information management. In the past, there
were unconnected islands of information. Today, these islands are
connected, but in rather crude ways, with many independent information
systems. A goal is to have a cohesive future system.

Figure 7 illustrales the Forest Service's independent engineering information
systems at present and their interrelalionships. Many information systems
are duplications of many fields in other systems. This can, and does, result
in duplicate data entry and reports from more than one source producing dif-
ferent answers! Functional ownership 1s acceptable when operating alone
but is a problem when corporate sharing is necessary. We know we must
change from a functional paradigm, or an individual scope, to a corporate
paradigm, or a global scope, of information. This is illustrated in figure 8 by
the oil well example of changing from managing indtvidual ofl wells to
managing an oll field.
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Putting It All
Together

GIS/SQL Data Base Capabilities

SOURCE DOCUMENTS
(MAPS, PHOTOS, INVENTORY, DB)

SPATIAL ATTRIBUTE
DATA BASE DATA BASE(S)

I
DATA PROCESSING
GIS DATA STORAGE SQaL

SPATIAL | TABULAR
DISPLAYS REPORTS

Figure 5.—The translation of source documents into GIS/SQL data base capabilities.

Figure 9 shows how a corporate information system must relate. At the na-
tional level, relatively little information is required by law or for budget and
accomplishment reporting purposes. This information is accumulated at
every level of the organization and, as such, is “common” from top to bot-
tom. In the case of the Forest Service, this includes the Washington Office,
9 Reglonal Offices, 156 National Forests, and approximately 750 Ranger
Districts, National Grasslands, and Research units. At each level closer to
the ground, additional information is necessary to provide required informa-
tion to a higher level and to manage that unit. Only the required (mintmum)
information is corporate or common. The remainder is noncorporate,
project, or facilitating information.

The whole process described above is evolving. It represents a historical
track and a vision being pursued. Figure 10 is a busy chart but illustrates
how one Region is integrating the information. At the top are NEEDS that
must exist in order to have the information. The chart shows the dynamic
process by which information is managed using administrative and com-
puter processes. Ultimately, analysis tools and querles provide the informa-
tion for users. The days of the iInformation broker or controller soon will be
gone, This open process provides for getting corporate data approved.
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Summary

Information Management Situation

& O ST
AV =

PAST PRESENT
——@‘
FUTURE
Figure 8.—Development and projected growth of information management.

Figure 11 is ancther view of how tools will be used to manage infoermation.
Office automation, data base, or GIS are the major applications that can be
accessed. DG CEOQ is the present office automation. Oracle is the data base
tool to be used over the next several years. GIS, currently Hmited to evalua-
tion sites and special needs, will become a mafjor and universal tool In
1991-95, like the other two platforms, and they will all work together. A
1989 GIS plan more fully defines how information will be organized, includ-
ing facilities managed by Engineers. As time and technology change, the
brands and tools will change. The migration should always be progressive
toward a vision of what information management should be. We expect to
see newer technologies included in the above as appropriate. For example,
expert systems may be a part of data base frontends and analysis models.
Optical systems, like CD-ROM, may play a role in data storage. There may
be other innovations included.

This article should help personnel understand the future of workstations
and information management, The important lesson here is that Engineers
no longer should be just road designers. Neither should they alone be ex-
perts on workstations, expert systems, or other technologies. They should
not be zealots nor brokers of information. They should be advocates and
team players to implement an information environment. Just as we learned
very early that 2+2=4, we can learn now that a workstation environment +
information environment = productivity.



Present Independent Engineering Information Systems

Figure 7.—Service-wide systems dre evolving toward the ideal of a cohesive whole.
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Figure 8.—Information managernent must blend individual and corporate needs.
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Relationships of Corporate Information

CONGRESS, USDA, ETC., REQUIRED

WASHINGTON OFFICE REQUIRED

NATIONAL REQUIRED
INFORMATION

REGIONAL REQUIRED
INFORMATION

NATIONAL FOREST
REQUIRED INFORMATION

COMMON LANGUAGE/STRUCTURE--ATLAS OR DATA DICTIONARY

Figure 9.—Relationships of corporate information.

REGIONAL REQUIRED

NATIONAL FOREST REQUIRED

AANGER DISTRICT REQUIRED

Reld, Jim. Getting Ready for Information/GIS/Workstations. A presentation

to the Forest Service Engineering Information Conference, Fort Collins, CO
(March 28, 1989}.

Report of the Forest Service, Fiscal Year 1988, USDA Forest Service,
Washington, DC.

Roads in the National Forests. FS 414, USDA Forest Service, Washington,
DC (May 1988),

Task Group Report on a Workstation Environment. WO 6600 letter.
(October 5, 1988).
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Integrated mformatlun for mtegrated management
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Figure 10.—Houw one Region integrates and manages information.
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The Forest Service Information Environment

APPLICATIONS
Office Automation Data Base GIS
CEOQ ORACLE ?7777?-1991-1995
All FS Sites All FS Sites Districts/SO’s
PC’s (CEO Conn.) NEC Workstations
PC’s

NOTE: Oracle is the data base upon which the Forest Service will

standardize data base-related information activities over the next
few years.

Figure 11.—The information management system contains three major applications.
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Employee Suggestion Bulletin

7160—Signs and
Posters

Here are some more Engineering-related employee suggestions that have
been approved for Service-wide use.

Jeflrey C. Oulton 5445 (R2-10-89)

Adopted: Optional Service-wide use.
Location: Grand Mesa, Uncompahgre, and Gunnison National Forests
Taylor River Ranger District

Change the wording to “Please leave gate as you found it” on Forest Bound-
ary and Grazing allotment gate closure signs.

John M. Shakleiord
Earl J. Snyder
Jasper M. Sams 6440 (R6-1223)

Adopted: Optional Service-wide use.
Location: Colville National Forest
Supervisor's Office

Use plastic signs purchased locally instead of metal signs from the General
Services Administration.
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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 Technology &
Development Centers located in Missoula, Montana, and San Dimas, Califor-
nia. The listing is arranged by publication series and includes the (itle,
author or source, document number, and date of publication.

This issue lists material published since our last bibliography (Engineering
Field Notes, Volume 20, November-December 1988). Coples of Engineering
Field Notes, Technology & Development News, and Engineering Management
Series publications listed herein are available to Forest Service personnel
through the Engineering Staff Technical Information Center (TIC). Copies of
“Project Reports,” Equip Tips, and “Special & Other Reports” are available
from the Technology & Development Center that Is listed as the gource.

Forest Service—USDA
Engineering Staff, TIC

P.O. Box 96090

Washington, DC 20090-6090

Forest Service—USDA Faorest Service—USDA
San Dimas Technology & Missoula Technology &
Development Center Development Center

444 E. Bonita Avenue Fort Missoula, Bldg, 1

San Dimas, CA 91773 Missoula, MT 59801
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EFN by Title

Engineering Field Notes

This publication is a bimonthly periodical that supplies the latest technical
and administrative engineering information and ideas related to forestry and
provides a forum for the exchange of such information among Forest Service

persormel.

1988 Engineering Field Notes
Article Awards

Adopt-a-Road Maintenance
Specifications for Four-Wheel-Drive
Travel

Allowable Fill Height on Trees
Awards for the 1988 Engineering
Field Notes Articles

California Park Road Reconstruc-
tion Project of the Routt National

Forest

Countering Vandalism to Forest
Service Signs

Developing Road Logs & Inventorles
Using the HP-71B

Dire Straits

Employee Suggestion Bulletin

Evaluation of the NAVCORE-1
Global Positioning System

(A) Facilities Information Center—
Sharing Our Facilities Management
Resources

Forest Service Engineer of the Year

Forest Sign Plan Using CAD/DBMS
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Forest Sign Plan Using CAD/DBMS
Forest Sign Plan Using CAD/DBMS
Geogrid Used in Steep Fill Slide

Repair

Geotechnical Field Methods

GEOWERB Boat Ramps

Helicopters & Trail Bridges: The
Treasure Falls Project

Increasing Productivity by Prepar-
ing Road Plans With CADD

Increasing Productivity by Prepar-
Ing Road Plans With CADD

Information Sharing in Region 5
(Technology Transfer Revisited)

Liaison & Technical Support in the
Nationwide Forestry Applications
Program: A Project Review

(The) Management of Total Trans-
portation Investments in Region 5

OGC Analysis of the Federal
Employees Liability Reform and
Tort Compensation Act of 1988

Periodic Safety Message: Parents,
Teach Your Children Well!

Productivity = (Workstation + Infor-
mation) Environment

Productivity = (Workstation + Infor-
mation) Environment

Resource Training for the Engineer
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Road Program Costs: Continuing
Efforts Addressing the Issue—
Cost-Saving Measures

Road Program Costs: Continuing
Efforts Addressing the Issue—
Forest Service Sirategic Plan—
NFS3 Road Program

Road Program Costs: Continuing
Efforts Addressing the Issue—
FS Fund Raising School

Road Program Costs: Continuing
Efforts Addressing the Issue—
Meeting for the Southern Rockies
ROADS Group

Road Program Costs: Continuing
Efforts Addressing the Issue—
Meeting for the Southern Rockies
ROADS Group

Road Program Costs: Continuing
Efforts Addressing the Issue—
National Engineering Program

Development and Budget Workshop

San Dimas Technology & Develop-
ment Center Project Recelves First
Chief's Award for Technology
Transfer

Scheduling & Network Analysis
Program

(The) Signing of the Federal
Employees Liabilily Reform and
Tort Compensation Act of 1988

“Super Good Cents” Makes Good
Sense
Timber Bridges Are Alive & Well

When To Pave a Gravel Road

Women in Engineering: Region 5
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EFN by Author

Workstations—Are They for
Everybody?

Ambacher, Alan H. EFN 21
{January-February 1989): 21-29,

Baggett, Mary Jane. EFN 21
(July-August 1989): 1.

Blackwell, Rex. EFN 21
(March-April 1989): 19-22,
Carroll, Dennis. EFN 21
(January-February 1989): 1-4,
Carroll, Dennis. EFN 21
(March-April 1989): 1-7.

Cruz, Pablo. EFN 21 (November-
December 1989): 25-37.

Editor. EFN 21 (May-June 1989): 1.
Editor. EFN 21 (November-
December 1989): 38.

Editor. EFN 21 (May-June 1989);

15-16.

Editor. EFN 21 (May-June 1989):
9-10.

Farrington, Rich. EFN 21
{(May-June 1989): 11-13,

Fehr, John. EFN 21 (November-
December 1989): 1-3.

Flanagan, Paul. EFN 21 (November-
December 1989): 19-23.
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Petersen, Dale R. EFN 21
(March-April 1989): 15-18.

Women in Engineering: Reglon 5

Dire Straits

California Park Road Reconstruc-
tion Project of the Routt National
Forest

1988 Engineering Field Notes
Article Awards

(The) Signing of the Federal
Employees Liability Reform and
Tort Compensation Act of 1988

Productivity = (Worksiation + Inflor-
mation) Environment

Awards for the 1988 Engineering
Flield Notes Articles

Employee Suggestion Bulletin

OGC Analysis of the Federal
Employees Liability Reform and
Tort Compensation Act of 1988

San Dimas Technology & Develop-
ment Center Project Receives First
Chief’s Award for Technology
Transfer

Information Sharing in Region 5
(Technology Transfer Revisited)

Road Program Costs: Continuing
Efforts Addressing the Issue—
Meeting for the Southern Rockies
ROADS Group

Forest Sign Plan Using CAD/DBMS



Greer, Jerry D. EFN 21 (May-June
1989): 25-31.

Greer, Jerry. EFN 21 (July-August
1989): 43-44.

Holt, John. EFN 21 (March-April
1989): 9-13.

Janke, Louis F. EFN 21 (May-June
1989). 33-36.

Jasumback, Anthony E. EFN 21
{January-February 1989): 7-19.

Kentucky Transportation Center.
EFN 21 (March-April 1989): 37-46.

Keyes, Walt. EFN 21 (January-
February 1989): 31-40.

Kocer, James. EFN 21 {(November-
December: 1-3.

Leland. Larry. EFN 21 (July-August
1989): 9-11.

Lippert, George J. EFN 21
(July-August 1989): 31-36.
McNemar, Ron. EFN 21 (May-June

1989): 17-19.

Miller, Mary. EFN 21 (May-June
1989): 21-23.

Morigeau, Sam. EFN 21 (May-June
1989} 7-8,

Morigeau, Sam. EFN 21
(July-August 1989}: 45-47.
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Liaison & Technical Support in the
Nationwide Forestry Applications
Program: A Project Review

Periodic Safety Message: Parents,
Teach Your Children Well!

Road Program Costs: Continuing
Efforts Addressing the Issue—
Forest Service Strategic Plan—
NFS Road Program

“Super Good Cents™ Makes Good
Sense

Evaluation of the NAVCORE-1
Global Positioning System

When To Pave a Gravel Road

Developing Road Logs & Inventories
Using the HP-71B

Road Program Costs: Continuing
Efforts Addressing the Issue—
Meeting for the Southern Rockies
ROADS Group

Timber Bridges Are Alive & Well

(A) Faclilities Information Center—
Sharing Our Facilities Management
Resources

Geogrid Used in Steep Fill Slide
Repair

GEOWEB Beat Ramps

Road Program Costs: Continuing
Efforts Addressing the Issue—
Cost-Saving Measures

Road Program Costs: Continuing
Efforts Addressing the Issue—
FS Fund Ralising School



Nettlelon, Thomas. EFN 21
(July-August 1989): 37-41.

NSPE. EFN 21 (May-June 1989):
3-5.

Orr, Jeff. EFN 21 (July-August
1989): 3-8.

Petersen, Dale. EFN 21

(Novernber-December 1989): 25-37.

Petersen, Dale R. EFN 21
{(March-April 1989); 15~18.

Renison, Bill. EFN 21 (November-
December 1989): 19-23,

Ritter, Chuck. EFN 21

(November-December 1989): 19-23.

Rizek, Tamera M. EFN 21
[January-February 1989); 5-6.

Strassmiaier, Tom, EFN 21
(July-August 1989): 3-8.

Styer, Brenda. EFN 21 [May-June
1989): 37-40.

Taylor, Deborah J. EFN 21
(March-April 1989): 23-30.

Tonta National Forest. EFN 21
{November-December 1989): 5-18.
Vaughan, Kenneth D, EFN 21

(July-August 1989): 17-22,

White, James R. EFN 21
{July-August 1989): 13-186.

Williamson, Douglas A. EFN 21
(March-April 1989): 31-36.

Wooten, Jerry. EFN 21
(July-August 1989): 23-30.
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Countering Vandalism to Forest
Service Signs

Forest Service Engineer of the Year
Increasing Productivity by Prepar-
ing Road Plans With CADD

Productivity = (Workstation + Infor-
mation) Environmeni

Workstations—Are They for
Everyhody?

Forest Sign Plan Using CAD/DBMS

Forest Sign Plan Using CAD/DBMS

Road Program Costs: Continuing
Efforts Addressing the Issue—
National Engineering Program
Development and Budget Workshop

Increasing Productivity by Prepar-
Ing Road Plans With CADD

Resource Training for the Engineer

Allowable Fill Height on Trees

Adopt-a-Road Maintenance
Specifications for Four-Wheel-Drive
Travel

Scheduling & Network Analysis
Program

Helicopters & Trail Bridges: The
Treasure Falls Project

Geotechnical Field Methods

{The) Management of Total Trans-
portation Investments in Region 5



Engineering Management Series

The Engineering Management (EM) Series contains publications serving a
special purpose or reader and publications involving several disciplines that

are applied to a specific problem.

Aggregate Base & Surfacing Self-Study Course.
Revised March 1989.

Asphalt Self-Study Course. Revised March 1989.
Buildings Self-Study Course. October 1988.

Facilities Management Skill Requirements:
Guidelines for a Quality Program. May 1989.

Investment Sharing. August 1989,
Mentor Self-Study Course, Revised March 1989.

Off-Highway Haul. August 1989.

Regional Geotechnical Skills Directory. July 1989.

Roads Self-Study Course. Revised April 1989.

Sampling & Testing Self-Study Course. Revised
March 1989.

SSMOS5—Slope Stability Analyses by Three
Methods of Slices with the HP41 Programmable
Calculator. Revised November 1988.

Transportation Information System (TIS)}—
Appendices to the User's Guide. March 1989.

Transportation Information System (TIS}—User's
Guide. March 1989.
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EM-7115-504-100

EM-7115-507-100

EM-7115-512-100

EM-7310-6

EM-7730-2

EM-7115-516-100

EM-7730-1

EM-7170-11

EM-7115-501-100

EM-7115-509-100

EM-7170-7

EM-7710-5A

EM-7710-5



Technology & Development News

Technology & Development News contains information on specific projects,
new ideas, and new technologies being developed by the Technology & Devel-
opment Centers to help solve many different kinds of resource management

problems,

Title

Aircraft Overflight Sound Project

Assessing the FS Recreational Experience
Back Video Pamphlet

Barrier-Free Water Faucets For Campgrounds

Equipment Improves Nelling Protection for
Seedlings

Eye in the Sky for Wildlife Observation
Firefighter Video at BIFC
Fire Shelter Alert

Fire Shelter Carrying Case Liners Available
from BIFC

First Aid Kit Update

Global Positioning System (GPS) Seminars
GPS Seminar Reminder

Hercules, the Retardani-Dropping Alrtanker
Improved Safety Eyewear from GSA

Improvements in Personal Protective Equip-
ment (PPE)

Inhaler Replacement for First Aid
Injury Reduction Report
Latesl on Central Tire Inflation (CT1)

New Class of Airtankers Scon Available for
Initial Attack
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Issue

March-April 1989
September-October 1989
May-June 1989
September-October 1989

September-October 1989

July-August 1989
July-August 1989
July-August 1989

July-August 1989

March-April 1989
May-June 1989
September-October 1989
July-August 1989
July-August 1989

January-February 1989

July-August 1989
September-October 1989
July-August 1989

September-October 1989



New Mopup Kit

New Proportioner Systems Supply Accurate
Foam Concentrate Mixtures

New Safety Video Out

New Shinguards for Forest Workers

Polson Oak/Ivy Preventive Gets FDA Approval
Poison Oak/Ivy Remedies

Recreation Steering Committee for T&D
Program to Meet Soon

SDTDC Project Receives First Chief's Award
for Excellence in Technology Transfer

“Seed” GPS Receivers
Smokejumper Pilot Video

Substitute Earth Anchar Systems (SEAS)
Project is Completed

Supervisory Training Reminder
Update on Chunkwood for Roads
Vault Toilet Odors

Wilderness Aircraft Overflight Sound Projeci
Phases

Wildlands Walking Video

Wood Not an Outdated Material
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September-QOctober 1989

May-June 1989

September-October 1989
March-April 1989
May-June 1989
Seplember-October 1989

September-October 1989

March-April 1989

January-February 1989
July-August 1989

January-February 1989

March-April 1989
January-February 1989
September-October 1989

May-June 1989

May-June 1989

July-August 1989



Equip Tips

Equip Tips are brief descriptions of new equipment, techniques, materials,

or operating procedures.

Title

Accessing Aviation Data via Data
General (DG)

Eye Protection for Field Workers

Hose Slinger for Retrieval of Fire
Hose

Lightweight Cross Cut Saws

Technology & Development Recrea-
tion Publications

419

Source

SDTDC

MTDC

SDTDC

MTDC

SDTDC

Center
Numnber

8957 1302

8961 2313

8957 1301

8951 2312

8923 1303

Date

9/89

4/89

7/89

4/89

10/89



Project Reports

Project Reports are detailed engineering reports that generally include proce-
dures, techniques, systems of measurement, results, analyses, special cir-
cumstances, conclusions, and recommendations rationale.

Title Source Center Date
Number
Aeronautical Decision Making for SDTDC 8957 1201 7/89

Natural Resource Pilots

Campground Hookups for Showers SDTDC 8923 1205 12/89
& RV Electricity and Sanitary
Dump Stations

Field Operational Evaluation of Fire- SDTDC 8951 1203 11/89
Trol PS-F and Associated Hardware

Guidelines for Toilet Facility Selec- SDTDC 8923 1204 11/89
tion & Their Design

Helicopter Rotor Blade Visibility SpDTDC 8957 1202 6/89
Project Wind: Event Modeling for MTDC 8934 2208 3/89
Complex Terrain (EMCOT)

Review of Shasta Waterless Toilet SDTDC 8873 1202 11/88
Systems & Two Designs of Forest

Service Vault Tollets

Running the Forest Service Disper- MTDC 8934 2217 5/89
sal Code AGDISP on a Personal

Computer

User Manual Extension AGDISP MTDC 8934 2202 2/89

MOD 5.0
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Special & Other Reports

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

Title

88 Publications

AGDISP Analysis of Vortex Decay
from Program Wind Phases I and III

AGDISP Comparisons with Four
Field Deposition Studies

Alrtanker Base Planning Guide
ANEX Aminature of AGDISP Heli-
copter Model Comparisons with
Data and Detailed Helicopter Code
Predictions

Best Back Care Video Brochure
Combi Tool

Experimental Head Lamp

Facilities for Watering Livestock &
wildlife

Fatigue and the Firefighter
Flamex Clothing Evaluation

Foarmn Applications for Wildland &
Urban Fire Management

Foam Applications for Wildland &
Urban Fire Management

FSCBb and AGDISP Aerial Spray
Model—Source Decay Coefficients

Glove Inspection

Helicopter Accessories Source List
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Source

MTDC

MTDC

MTDC

SDTDC/
BIFC

MTDC

MTDC
MTDC
MTDC

MTDC

MTDC
MTDC

SDTDC

SDTDC

MTDC

MTDC

SDTDC

Center
Nurnber

89071 2811

8934 2830

8934 2831

NFES*

8834 2829

8961 2803
8951 2809
8951 2816

8922 2801

8961 2804
8951 2822

Vol. 2, No. 1

Vol. 2, No. 2

8934 2828

8951 2806

8957 1801

Dafte

1/89

9/89

9/89

10/89

9/89

2/89
3/89
5/89

1/89

2/89
7/89

1989

1989

9/89

2/89

4/89



Instructions, 3-Wand Mopup Kit MTDC 8951 2819 6/89

Interagency Helicopter Rappel Guide SDTDC 8957 1802 5/89
(An} Introduction to GPS MTDC 8971 2814 4/89
Intrusion Detection Equipment MTDC 8953 2818 5/89
Manulacturer Submission Proce- - SDTDC 8951 1803 13/89

dures for Qualification Testing of
Wildland Fire Chemicals

MTDC Tree Harvester MTDC 8924 2821 6/89
Packing Instructions, 3-Wand MTDC 8951 2820 6/89
Mopup Kit

Preliminary Report: Ankle, Knee, & MTDC 8961 2823 7/89
Back Injury Reduction

Project Wind: Event Modeling for MTDC 8934 2807 3/89

Complex Terrain (EMCOT)—Charles-
ton, SC, Symposium Paper

Proposed Implementation, Global MTDC 8971 2832 9/89
Positioning System

Recent Recreation Publications MTDC 8923 2815 5/89
San Dimas Technology & Develop- S5DTDC 8971 1801 3/89

ment Center Fiscal Year 1988 Sum-
mary of Activities

(The) TIE Program MTDC 8953 2810 3/89

*National Fire Equipment System (NFES) publications must be purchased
from the Boise Interagency Fire Center (BIFC), Attn.: Supply; 3905 Vista
Avenue, Boise, ID 83705.



Engineering Field Notes

Administrative Distribution

The Series

Submittals

Regional
Information
Coordinators

Inquiries

THE ENGINEERING FIELD NOTES SERIES is published pericdically
as a means of exchanging engineering-related ideas and information
on activities, problems encountered and solutions developed, or
other data that may be of value to Engineers Service-wide.

Field personnel should send material through their Regional Informa-
tion Coordinator for review by the Regional Office to ensure inclusion
of information that is accurate, timely, and of interest Service-wide.

R-1 Jim Hogan R-4 Ted Wood R-9 Fred Hintsala
R-2 Don Loetterle  R-5 Rich Farrington R-10 Dave Wood
R-3 Harland Welch R-6 Bob Yoder WO Al Colley

R-8 Jim Gilpin

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: Mary Jane Baggett, Editor
Senja Turner, Asst. Editor

P.O. Box 96090

Washington, DC 20090-6090

Telephene: {703) 235-2346

This publication is an administrative document that was developed
for the guidance of employees of the Forest Service--U.S. Department
of Agriculture, 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 net
been approved {or distribution to the public and must not be construed
as recommended or approved policy, procedures, or mandatory
instructions, except by Forest Service Manual references.

The Forest Service--U.S. Department of Agriculture 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 convenience 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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