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SI* (MODERN METRIC) CONVERSION FACTORS
APPROXIMATE CONVERSIONS TO SI UNITS

SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in® square inches 645.2 square millimeters  |mm®
ft* square feet 0.093 square meters m*
yd? square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi® square miles 2.59 square kilometers  km?
VOLUME
fl 0z fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m®
yd® cubic yards 0.765 cubic meters m®
NOTE: volumes greater than 1000 L shall be shown in m®
MASS

0z ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or Mg (or

"metric ton") "t")

TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °c
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m” cd/m?
FORCE and PRESSURE or STRESS

Ibf poundforce 4.45 newtons N
Ibf/in poundforce per square 6.89 kilopascals kPa

inch
*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with
Section 4 of ASTM E380.



DATA COLLECTION PACKAGE FINAL REPORT - TABLE OF CONTENTS

TABLE OF CONTENTS
LIST OF FIGURES ..ottt bbbttt bbbt 1\
EXECUTIVE SUMMARY ..ottt sttt stentestesnesneanaeneensenees Vi
CHAPTER 1. INTRODUCTION ..ottt sttt 1
OVEBIVIBW ...ttt sttt ettt et e st e bt e bt e s e e bt e s be e s e e bt et e e st e et e e beenbenneenbeennenreenbeantens 1
ERFO DSR FOIM EXAMPIES ..ottt steenae e nns 2
Caltrans Redding RESPONTEN.........ccuiiiiiiiiieie et 23
CHAPTER 2. SYStEM OVEIVIEW .....veiiieieciie sttt ettt sae s sta e sneesteeneesneennas 32
[0 OSSPSR 32
REQUITEIMIENES ...ttt s s b e et e bt e s te e e e saeesteestease e beesbeaneesteennesneenreeneens 32
THE SYSTEIM ...t bbbt b e bt bbbt h et b bbb 32
EXAMPIE REPOIT ...ttt et e et et e et e s re e s teesesreenreenaeas 43
CHAPTER 3. CONCIUSIONS......ciuiiiieiieiiesieeie ettt ste e sreenbeeneesneennas 52



DATA COLLECTION PACKAGE FINAL REPORT - LIST OF FIGURES

LIST OF FIGURES

Figure 1: ERFI Eligibility FIOW Chart........c.ccoviiiiieiicc e 3
Figure 2: ERFO DSR EXamPpPle 1, PAGE 1. ..c.ooiiiiieiiiiiieiiie ettt 4
Figure 3: ERFO DSR EXampPle 1, PAgE 2.....ccvviieiieiie ettt 5
Figure 4: ERFO DSR EXample 1, PAGE 3......ooiiiiieieiiite ettt 6
Figure 5: ERFO DSR EXample 2, PAgE L.....ccvciieiieiicie ettt 7
Figure 6: ERFO DSR EXaMPIE 2, PAGE 2......coueiiiiieieiiiiei e 8
Figure 7: ERFO DSR EXample 2, PAgE 3.....ccuioieiieiiecie ettt 9
Figure 8: ERFO DSR EXamMPIE 2, PAGE 4 ......ooiiiiieieie et 10
Figure 9: ERFO DSR EXample 2, PAgE 5.....ocveiiiie ettt 11
Figure 10: ERFO DSR EXample 3, Page L........cooiiiiiiiiiiiieiee e 12
Figure 11: ERFO DSR EXamPpIe 3, PAQE 2......ccouiiieiieiece sttt 13
Figure 12: ERFO DSR EXample 3, PAge 3.......oooiiiiiieiiiieiee e 14
Figure 13: ERFO DSR EXamPple 3, PA0E 4 .......coviiiiiieceee ettt 15
Figure 14: ERFO DSR EXample 3, Page 5.....coooiiiiiiiiiiiiee e 16
Figure 15: ERFO DSR EXample 4, PAge L.......ccooiiiieiieie et 17
Figure 16: ERFO DSR EXample 4, PAgE 2........ooiiiiiiiiiiieieieeiee e 18
Figure 17: ERFO DSR EXamPple 4, PAgE 3.......coueiieiieiecee sttt 19
Figure 18: ERFO DSR EXample 4, PAgE 4 ........covoiiiiiiiiiiiieeeee e 20
Figure 19: ERFO DSR EXample 4, PAgE 5......ocoviiieiiecece sttt 21
Figure 20: ERFO DSR EXample 4, PAgE 6........coveiuiiiiiiiiiiieiee et 22
Figure 21: Responder Communication BOX #1 .........ccocviiiiieiiiie e 25
Figure 22: Responder Communication BOX #2 .........cocviiiiiiiiiiieie e 25
Figure 23: WTI Demonstration Communication BOX ..........cccccvevieiieiiiiicieese e 25
Figure 24: Responder INItial SCIrEEN .........ouiiiiiiiiee e 26
Figure 25: Responder INCIAENT OFQANIZET .........ccviieiieieeee et sre e 27
Figure 26: Responder Add PhotoS Dialog .........cccooiiiiiiiiiiiiiceiese e 28
Figure 27: Responder Weather Tah ........ccoooiiiiiiie e 29
Figure 28: Responder SKetChes Tah ........coviiiii e 30
Figure 29: Responder Email Status — Transmission of an Incident Report...........c.ccceoevveieennens 31
Figure 30: Damage Survey Report Initial SCreeN .........coov i 34
Figure 31: SUMMANY TaD ....ooiiice et re e te e e ae e 35
Figure 32: Camera Connection t0 TOUGhDOOK® ...........co.ovvervireemreieiseeeseeseeees s 36
Figure 33: Add PhotoS DIAlOQ .......ccveivieieiieciecie ettt ste e sae e 37
FIQUIe 34: SKEICNES TaD ...ttt 38
Figure 35: Add Cost Estimate Calculation Dialog BOX..........cccuevueiieiieiciieieeie e 39
Figure 36: COSt ESTIMALE AN ........ooviiiiiiiiieeee e 40
Figure 37: MapPing Tah ......ooiiiii e 41
FIQUIE 38: REPOIS TaAD ..o bbbttt 42
Figure 39: Generated DSR FroNt PAJE ........coveiiiiiieiie ettt 44
Figure 40: Generated DSR Supplemental Sheet Including a Photo .........ccccooviiiiiiiiiicne, 45
Figure 41 Generated DSR Supplemental Sheet Including a Photo...........cccccooveviiiiiciicccici, 46
Figure 42 Generated DSR Supplemental Sheet Including a Photo...........ccocovoviiiiiiicicne 47

iv



DATA COLLECTION PACKAGE FINAL REPORT - LIST OF FIGURES

Figure 43: Generated DSR Supplemental Sheet Including a Sketch created with other Software48
Figure 44: Generated DSR Supplemental Sheet Including a Sketch created with other Software49
Figure 45: Generated DSR Supplemental Sheet Including a Topographic Map with a Sketched

N 410 7: o] o SRS P PR 50
Figure 46: Generated DSR Supplemental Sheet Including a Photo with a Sketched Annotation 51



DATA COLLECTION PACKAGE FINAL REPORT - EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The purpose of this research study was to develop a proof of concept, prototype electronic data-
collection and reporting system to replace hand-written methods for Emergency Relief for
Federally Owned (ERFO) Roads Damage Site Reports (DSR) used by Federal Highway
Administration (FHWA) Central Federal Lands Division (CFLD) staff. The prototype system is
based largely on the Redding Responder System, previously developed for the California
Department of Transportation (Caltrans) by the Western Transportation Institute. The Responder
System facilitates documenting and reporting incidents using a Tablet PC, digital camera, GPS,
and satellite and cellular modems.

The current method of collecting information and preparing reports for ERFO DSRS involves a
clipboard, paper and digital camera. Information is eventually compiled into electronic form at
workstations in agency offices. The new method would facilitate more accurate and timely
reporting in the field, with most of the information collected onsite at an incident.

The scope of this project was to develop and test the prototype system to include local storage
and recall of the ERFO data and creation of a form equivalent to the existing form. The scope did
not include server-side storage of the data collected or electronic transmission of the data from
the field.

Key functionality of the system includes:

e Summary of basic information, including automatic location via GPS.

e Cost estimation using a list of cost items for emergency and permanent repairs.

e Mapping, including road maps, aerial photos and USGS topographical maps, as well as
GPS information.

e Import of photos from a digital camera, including ability to annotate photos using the
pen/stylus from the Tablet PC.

e Free-hand sketches using the pen/stylus from the Tablet PC.

e Report generation, to generate a PDF report equivalent to current ERFO DSR reports.

The system was developed as planned and a rugged tablet/laptop was purchased and configured
for prototype testing. The system was lab-tested and demonstrated to FHWA at the WTI facility.
Unfortunately, no testing was conducted in the field by prospective users, because no prospective
users were assigned to this project during its performance period.

The following items were requested during the performance period of the project, but were not
addressed:

e Detailed cost estimate items, and mechanism for updating this information.

e Determination of the project champion and a corresponding test location.
e Prototype testing and feedback from real use in the field.

Vi
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In the absence of these items and considering that the objective of this study was the
development of a prototype, the system is not ready for production use.

The system has been prepared for delivery to the sponsor and will be sent to the sponsor at the
conclusion of the project.

vii
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CHAPTER 1. INTRODUCTION

OVERVIEW

The work conducted in this project stems from discussions with FHWA CFLD and three prior
and on-going efforts at the Western Transportation Institute (WTI). In a project entitled,
“Blackfeet Automated Accident Reporting System,” WTI researched the problem of
underreporting of accidents on Indian reservations in Montana. WTI developed a prototype
accident collection and reporting device, which consisted of a Tablet PC and custom-developed
software. In the Caltrans-sponsored Redding Responder project, WTI developed a system for the
collection and reporting of incidents on California highways by Caltrans maintenance personnel.
The Redding Responder system uses satellite and cellular data communication to transmit
incident information including photos and sketches from the incident to a transportation
management center in near real time. Finally, in the Roadkill Observation Collection System
(ROCS) project, WTI developed a system for recording roadkill observations to increase the
accuracy and coverage of reported observations. This PDA-based system focused on ease of use,
automated location reporting via GPS, and a centralized repository and web interface for access
to data collected using the system.

The Responder and ROCS systems were demonstrated to CFLHD representatives at TRB in
January 2007, and several potential applications were discussed including a retaining wall
inventory program. The general intent was to demonstrate a system that could replace paper-
based data collection. In a conference call on July 23, 2007, the list of potential applications was
expanded to include:

Crash data documented by field unit personnel

ERFO (Emergency Relief on Federal Owned Property) damage assessment
Wall inventory

Traffic barriers

Other aspects were discussed including communication system limitations and the desired form
factor — laptop versus PDA, tablet-based versus voice activated, etc. It was indicated that the wall
inventory and traffic barrier applications might not be ready for development in time, so one of
the other two applications (crash data or ERFO) would be selected. Ultimately, the ERFO forms
application was selected. It was further determined that data communication capability from the
field was not necessary at this time.
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ERFO DSR FORM EXAMPLES

Emergency Relief on Federal Owned Property (ERFO) Damage Survey Reports (DSR) are
standard forms used to document incidents and associated repair costs. Typically these forms are
completed through a combination of field data collection, including photographs, and in office
documentation, potentially including engineering diagrams and detailed cost estimates. A flow
chart associated with the process is shown in Figure 1. (However, this flow was not implemented
in the logic of the application that was subsequently developed.)

The CFLHD representatives provided four examples of these reports. Figure 2 shows the first
page of an ERFO DSR form from the first incident example. This page includes the general
information about the location, applicant and cost estimates. Additional information is supplied
via supplemental sheets, as shown in Figure 3, where a hand-drawn sketch depicts one aspect of
the work to be conducted. Photos can be included on supplemental sheets, as shown in Figure 4.
Figure 5, Figure 6, Figure 7, Figure 8 and Figure 9 show a report for the second incident. Figure
6 shows hand-drawn, detailed sketches and Figure 8 shows a topographic map of the area. Figure
10, Figure 11, Figure 12, Figure 13 and Figure 14 show a third incident, including a “Betterment
Justification” sub-form (Figure 11), and an annotated map (Figure 14). Figure 15, Figure 16,
Figure 17, Figure 18, Figure 19 and Figure 20 show the fourth ERFO DSR example, including
diagrams that appear to have been generated using additional software, and an annotated map.

These examples are the extent of the information provided to the development team for this
project. It is unknown whether there are other types of information typically included in these
reports. The associated necessary functionality apparent from these examples includes:

e Capability to complete form fields, including free-form text entry and potential for pre-
population of location information and agency-specific information associated with the
user of the system.

e Drawing/sketching capability, although advanced drawing capability such as CAD was
considered outside the scope of the project — the ability to import images produced with
other packages was considered sufficient.

e Capability to incorporate photos — this includes the capability to draw annotations on
photos, although that use was not demonstrated in the examples.

e Capability to incorporate maps, including annotations on maps.
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e At W A

ERFO Eligibllity Flow Chart
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Figure 1: ERFI Eligibility Flow Chart
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheat No: 1 of 3
DAMAGE SURVEY REPORT DSR Na: 1

(Tite 23, Federal-Ald System/Federal Domain) w‘gs
[Tahoo National Forest Nevads CA 82372004
mdummm,mmmmﬁiﬁm ADT:
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out of the ground - The pipe now poaints out of the together. Replace 150" of 34* crushed agoregale that was washed away,

ed (see photos)

COST ESTIMATE for EMERGENCY REPAIRS*
|_Quantity Unit _tem Descripbion Unit Price Cost
COST ESTIMATE for PERMANENT REPAIRS*
Quaniily Goll__| ___Htem Deseription
1 LS Mobikzaticn
10 CcY Barrow and Cubvert Matedal
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FiH_EeFo__cookd.  |™™
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Figure 2: ERFO DSR Example 1, Page 1
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SheetNo: 2 of 3
Appicant: County: State: Inspection Date:
Tahoe National Forast Nevada Catforna 8/23/2004
tion of Damage (Route No., Name of Road and Mile Post) ADT:
Road 14-1-3, Milepost 1.8, Maoney Creek <20
G 1507
Rermove m
oz rxyo CtnP e
o oS Sy e
,"’ ) / ,../-/-/./.././/‘
4 '.' — > :
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§ Roan
¥
\\ 4
i RJ__N Perpeack A&,
¥ ,___,(- Y-l DEPTH
SECTION A-A
ITEM Calculated DSR
Amount Amount
Aggregats (4"112)(14°)(150') / 27 = 26 cy 30cy

Figure 3: ERFO DSR Example 1, Page 2
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No 3 o 3
DAMAGE SURVEY REPORT (Supplemental Sheet)
(Tille 23, Federal-Aid SyslemyFederal Domain)

DSR No: 1
Disastar No.CA 2004-1FS

lAppacant County. Stato Inspection Date
[Tahoe National Forest Nevada Calfornia B23/2004
Location of Damage (Route No., Name of Road and Mie Post) ADT

<20

Road 14.1.3, Milopost 1.6, Mooney Creek

Culvert Inlet

Cubvart Inlat and eroded surfacing

Culven outiat

Figure 4: ERFO DSR Example 1, Page 3
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FEDERAL HIGHWAY ADMINISTRATION, Federal Llnlelghwuy Sheet No: 1 of 4
DAMAGE SURVEY REPORT DSR No: 14-1
(Title 23, Fedecal-Aid SystemvFederal Doman) Dissster No: WA 2004-1 NPS
Appicant: County. J Inspection : 1
rumnamw Plerce WA
Wuwmm‘mdhmmuuvm ADT:
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Photograph #:
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COSY ESTIMATE for EMERGENCY REPAJ
|_Quantty Lnit o Description Uni Price Cost |
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| Proposed: Foros Account Contract Torsl Repsirs £
COST ESTIMATE for PE| T REPAIRS*
| Guantay Onit | Bem &% Uit Price Cost |
880 T Excavabe and install mat 50 $29,000
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1 LS ’mmn 10% 12000 $12,
30
Subl
T t 137
{Preiminary Engineering 873
{Construction Engineering
|Right-of-Way
Other
TOTAL ESTIMATED COST $1814
(Ermergency s Perrransert flepains) A
By: (Marme ot Ted) Sigrature: Dato:
By: (Name and Tem) N Signalure; Dato:
H  FIELD ENGINEER (B0  Ineiste
BY. (Name 200 Tie} @ A il Signature: Date:
FLH EPFO  CooRDINATOR. v
b T Shoots ¥

Figure 5: ERFO DSR Example 2, Page 1
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT (Supgplemental Shoe()

{Title 23, Federal-Aid SystamyFederal Domalin)
IApplicant: County: State:

. Rainler National Park |Parce Washington
fon of Damage (Roule No., Name of Road and Mile Post)

e 014, Nisqualy to Paradise Road, Miepost 3.67

Riprap revetment / Move. Jog jam debrss
50" upstram <

ks
Seetion A-A . SETon Big

chm,a vhder 6,;//’,_ ;2,/0,,’ revetmenT

ITEM Calculated DSR
Quantity Quantity

Riprap under bridge ((5)(568")(307) + (18')(9") /27 = 317 oy 340 cy
Riprap revetment (SN2E' 75K 2) 1 27 = 694 cy 730 cy
Grout (30')8'K 20} 1 27 = 178 cy 190 cy

Figure 6: ERFO DSR Example 2, Page 2
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Routo 014, Nisqually %o Paradise Road, Miepost 3 57

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SneetNo: 3 of 4
DAMAGE SURVEY REPORT (Supplemental Sheet) DSR No: 141
(Tt 23, Federal-Ald System/Federal Domain) Disastar No/WA 2004-1 NPS
LAppicant: County: Stale. inspection Date
ML Rainler National Park Piarce Washington 1106/03
Location of Damage (Route No., Name of Road and Mie Post) ADT

R ~
3.." -
‘..‘-'”.

e

Figure 7: ERFO DSR Example 2, Page 3
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SheetNo: 4 of _ 4 |
DAMAGE SURVEY REPORT (Supplamental Sheet) DSR No: 1441
(Tile 23, Federal-Aid Systern/Federal Domalin) Disastar No:-WA 2004-1 NPS

Aopicant: County: J&im. i Date:

Rainler National Park Plerce ashington 11106/03

lion of Damage (Raute NO., Name of Road and Mile Post) ADT:
te 014, Nisqually to Paradise Road, Milepost 3,67

Figure 8: ERFO DSR Example 2, Page 4
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Bridge Foundation Scour — repair completed

Figure 9: ERFO DSR Example 2, Page 5
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Figure 10: ERFO DSR Example 3, Page 1
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Figure 11: ERFO DSR Example 3, Page 2
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CHAPTER ONE -

INTRODUCTION

r—\s‘—ﬂ

—_—————— e —
FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SheetNo: 2 of 4 |
DAMAGE SURVEY REPORT {Suppiemental Sheel) DSR No: OLYM 8
(Title 23, Faderah-Aid System/Federal Domain) Disastor No:WA 2004-1 NPS
Applicant County: State: Inspection Date:
fohympic National Forest Clallam Washington 10/23/04
ion of Damage (Route No., Name of Road and Mile Post) ADT:
'ark Road 103, Sof Duc Road, Milepost 7.2 200
SR e >
SoL bue RoAD —_—
—_— =T T—_r
L Jog o 7 —
Qelou’k vhilrhes ":F — .
-_——— o
“——— So¢ Dye EWG& P BANK ERosioN
m——e Y - > \
——
——
\
Puav View 4
3" AcP
4* k" Agg.
8" 1% Ag9

o o fl
oo ox —RipeAp, etAss |
0.
5;2 é'i i a— GRrouvTED RWWRAP, CLASS 5
Z&dmcg Roce Dowel
ITEM Calculated DSR
Quantity Quantity
Riprap, Class 1 (10'(6')(100) / 27 = 222¢cy 240 cy
Riprap, Class 5 ((10)}(15°)2)(130") / 27 = 333y 350 cy
58" Roadway aggregate (4112)(12'(120') / 27 = 18¢y 20 cy
1 1/2* Roadway Aggregate (8'112)(12)(120") / 27 = 36 cy 40cy
Asphalt Concrete Pavement (3'112)(12')(120")(2tonvcy) | 27 = 27 ton 30ton
Grout (350cy)20% voids) = 70cy 70cy
Rock Dowels (2 dowels/8 feet)(100') = 25 each 25 each

Figure 12: ERFO DSR Example 3, Page 3
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway

DAMAGE SURVEY REPORT (Supplemental Sheat)
({Title 23, Federal-Ak! SystenvFederai Domain)

Sheat No 3 of L |
DSR No: OLYM B
Disaster NoWA 2004-1 NPS

Applicant County State: Inspection Dete
Olympic National Forest Clallam Washngion 10/23/04
Location of Damage (Route No., Name of Road and Mie Past) ADT

200

Park Roac 103, Sol Ouc Road, Miepost 7.2

Picture looking downstream

Picture looking upstream

Figure 13: ERFO DSR Example 3, Page 4
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT (Supplemental Sheel)

State:
Washington

|

(Tiwla 23, Federal-Ald System/Federal Domain)

Counly.
Clallam
{Route No,, Name of Road and Wil Post)

Natlonal
of

Road 103, Sol Duc Road, Milepost 7.2

icant:
ocaton

f
ke ] [f
P an\_r\
sl 1 e e
.IMM.” \ ﬁ___—\ _. \\\
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R N
TASNN 1= B W1+ i
UN ST 28 &£

Figure 14: ERFO DSR Example 3, Page 5
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway | 1 of 5
DAMAGE SURVEY REPORT DSR No: OLYMB
(Titho 23, Foderal-Ald System/Federsl Domain) Disastor No: WA 20041 NPS
IAaphcant |County: Stale: Inspection Date:
iuwcmwm {Jefferson Washington 12303
jon of Damage (Roule No., Name of Road and Mie Pas) ADT:
Route No, 107, Hoh Vailey Road, Milepas! 5.0 426
[Photograpn #
IMM : -
Travelad Way Widith: 207 | Surtace Type: ACP Thickness: 3°
A Shoulder Width: 2 Surtace Type: ACP
; Scooa/Description of Repar:
along a side channel of the Hoh River eroded and | R )t road, Dank protaction ullizing riprap, wmbd
oul the road over & langth of 100 fnaa! fast. The mmlwmmmbmmlmwmm
in the side channel extends across the road, and the
idepth of the washed out area |s 8 fest.
COST ESTIMATE g M‘QEEY REPAIRS*
Unit Unit Prics Cost
1 LS T Trafic 0¢
|_Progosed.  Force Account Contract Total Emergency Repairs |
COST ESTIMATE for PERMANENT REPAIRS"
| Quanaty Uni_ | Item Descripion Unil Price Cost
1 LS BO00 $8
820 | Y 25
850 cY Class & riprap rock £ $1
130 cY 1 144" minus crushed rock 35 8
70 TON Hol mx _150 51
60 LF 24" Agid plastic culvart pipe 40
L] LS Log cribbing (logs and revegetion materisls) 20000
Parmanent [continuaton
t Contract Total Parmanent irs
cribbing i needed as mitigation for riprap 10 congly with US FWS Construction Engineering ; $1
requiremants. Cribhing will be beneficia! %o fish habilat and dpeap Is not. Right-of-Way |
Othar
TOTAL ESTIMATED COST $01.
\Wnﬁmm
By: {Narma and Tite) Signature: Date:
AFPLICANT
viewed By: (Name and Tise) T ' Sipnature: Date:
FLH Fleab Enbmeer. (B0 ) e =
By: (Nanwe s0d Taw) ture:
y: (Nawve a0 @ : Signal
——

Figure 15: ERFO DSR Example 4, Page 1
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e
FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 2 o 5
DAMAGE SURVEY REPORT (Suppiemental Sheat) DSR No: OLYM B
(Title 23, Federah-Axd Systom/Federal Doman) Disaster No: WA 2004-1 NS
hcant: County: State: Inspection Date.
pic National Park JeMarson \Washington 10723004
ocation of Damage (Route No , Name of Road and Mile Post) ADT.
'ark Road 107, Hoh Vallay Road. MP 5.0 428

Figure 16: ERFO DSR Example 4, Page 2
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e e ———
FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SheetNo: 3 of 5
DAMAGE SURVEY REPORT (Suppiementsl Sheer) DSR No: OLYM &
(Twle 23, Federal-Ald SystemvFoderal Domain) Disaster No: WA 2004-1 NPS
Appicant: County: Stata. Inspection Date:
Olympic National Park Jefferson ashington 102304
tion of Damage (Roule No., Name of Road and Mile Post) ADT:
rk Road 107, Hoh Valley Road, MP 5.0 428
!
L 24 %L,_ 13!
RIFRAP
|
el

4 5;331: CONCRETE
CR an@'mu

Ex|
=

COMPACTELD GIUARRY SPA

MACHINE - PLACERD CLASS b
FRACTURED BALLAST ROCE

12° 18" O, ba& I PANG :
MEMPZERS € 10'- 20' N LENGTHS
18"-24" On, KEY LOG @ 20 ot
2" 3 TRINEN AT VARIDUS
»&E&Lﬁﬁzm c':‘z:esm. INTD P INEL
EXESTING BOTTEM oF SIPE CHaNNEL
Calculated DSR

ITEMS Quantity Quantity
Quarry Spalis (8)(26')(1007) / 27 = 770 ¢y 820 cy
5/8" and 1 1/4" Crushed Aggregate ((4"+ 8")12)(26'(150") 1 27 = 120 ¢y 130 ¢y
Riprap Class 6 ((13'K10'V2)(250") / 27 = 601 ¢y 650 cy
Asphalt Concrete Pavement (3%/12)(24'(150'}{2tonVcy) | 27 =67 ton 70 ton

Figure 17: ERFO DSR Example 4, Page 3
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No 4 of 6
DAMAGE SURVEY REPORT (Supplemental Sheet) DSR No: OLYM 6
({Title 23, Federal-Ald SystemvFederal Domain) Disaster No: WA 2004-1 NPS
Appicant County: State Inspection Date
(Olymipic National Park Jettarson Washington 1V23/04
Location of Damage (Route No., Name of Road and Mie Post) ADT
Park Road 107, Hoh Valey Road, MP 5.0 428

Figure 18: ERFO DSR Example 4, Page 4
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FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway SheatNo: 5 of 5
DAMAGE SURVEY REPORT (Suppiemental Shoet) DSR No: OLYM &
{Tthe 23, Faderal-Ax Systenm/Federal Doman) Disaster No. WA 2004-1 NPS
FAspicant TCounty. St Inspecton Date:
mﬂdwﬂ! Park Jefferson Washington 102304
ocaton of Damage (Route No., Name of Road and Mile Post) ADT
'ark Road 107, Hoh Valley Read, MP 5.0 428
/ Ko mmmae ) z i
JJ | e
MPé N X B ¥
1 . 0z 7
“ tind -
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-~ A-y.nh:-w
€ 7 Hob Ran BT,
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N MAP - 80 = L]
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Figure 19: ERFO DSR Example 4, Page 5
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Roadway Washout - emergency/permanent repairs completed (without
final surfacing and log crib mitigation)

Figure 20: ERFO DSR Example 4, Page 6
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CALTRANS REDDING RESPONDER

The Caltrans Redding Responder System was developed in two major research and development
phases funded by Caltrans, as well as a minor phase funded by the WTI University
Transportation Center (UTC). A third major phase from Caltrans is pending, with a goal of fully
preparing the system for deployment, including specifications that can be used for procurement
and installation of hardware, as well as preparation of software for production deployment,
including provisions for maintenance and support of the associated software. Including the
pending third phase, total funding for research and development of the Responder system is
nearly $1,000,000. That investment has been of benefit to this project for FHWA CFLD, because
it provided a platform and experience upon which to build the associated prototype. It should be
noted further that Responder benefited in a similar, although not as significant manner from the
WTI UTC “Blackfeet Automated Accident Reporting System.” Aside from the difference in the
funding associated with these projects, another significant difference and benefit is that the
Responder System was thoroughly tested by Caltrans personnel while documenting real
incidents. That testing and the associated feedback greatly added to the research team’s ability to
develop a prototype to meet the needs of CFLHD.

Caltrans Redding Responder Phase 1

In the first phase of the Caltrans Redding Responder project, WTI developed the system concept
and associated requirements, and proceeded to develop a proof-of-concept system that was used
for testing by WTI staff and demonstration to Caltrans personnel. The proof-of-concept system
demonstrated that such a system was viable and potentially useful, and Caltrans decided to
proceed with development in a second phase.

Emphasis was placed on ease of use, because end users would not use an overly-complicated or
unreliable system. Functionality focused on tasks used to document an incident and to transmit
the information from virtually anywhere in the state, including the most remote, rural areas, to
transportation management centers so that resources could be dispatched to clear incidents. The
system would automatically pinpoint the user’s location and populate the incident record with
that location, increasing the accuracy of reporting and reducing the reporting burden of the end
user. Pen annotation capability via the tablet stylus was very well received. It was noted that
pictures are worth a thousand words, and annotated pictures could convey even more information
with minimal effort compared to traditional voice communication or typed information on a
mobile data terminal. When information documenting the incident was ready for transmission,
the user would simply press a “Send” button in the application, and the system would determine
whether to use cellular or satellite communication depending on signal strength and pattern for
the given location. If the transmission failed, the system would retry, and information was
compressed automatically to maximize information transmitted while reducing the chance of
failure.

Generic use for incident reporting was considered essential so that the system could be used by
Caltrans as well as other public safety agencies (such as law enforcement and fire) to document
nearly any type of incident. As such, the system included a minimal amount of agency-specific
information, while favoring more generic capabilities such as mapping, sketching, and inclusion
of photos, with the ability the annotate maps and photos.
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Caltrans Redding Responder Phase 2

Five Responder Systems were developed in Phase 2, and four of these systems were tested by
Caltrans personnel. The fifth system was kept by WTI for further research and development, as
well as for demonstration. At least one of these systems was tested in seven of Caltrans’ twelve
districts, in environments ranging from urban (San Francisco and Los Angeles) to very rural
(Death Valley and the East slope of the Sierra, the Northern Sierra and high desert plains, the
Central and Sacramento Valleys, and Coastal areas.) Response from field testing was very
positive in terms of utility and usability, and it was estimated that initial demand for Responder
Systems throughout Caltrans would be nearly 80 units, if not more. A key to the systems’ utility
was satellite communication, which was included in the units having a communications
briefcase. Figure 21 and Figure 22 show the Responder communications boxes that were pilot
tested by Caltrans Personnel. The Responder System for each of these also includes a Panasonic
Toughbook® Tablet PC. Both boxes include cellular and satellite modems, as well as a wireless
router and a GPS. Figure 23 shows the WTI demonstration system, including a Toughbook®
Tablet. This system includes a cellular modem and two satellite modems, in addition to a
wireless router and GPS. The Toughbook® for the WTI demonstration system includes an
integrated cellular modem and GPS, allowing for standalone use. The remaining two Responder
systems tested by Caltrans consisted of stand-alone Tablets with GPS and communication
capability, along with a standard digital camera used for all of the systems.
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Figure 21: Responder Communication Box #1 Figure 22: Responder Communication Box #2

Figure 23: WTI Demonstration Communication Box
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The Responder software application is shown in Figure 24 through Figure 29. Figure 24 shows
the Responder splash screen. Figure 25 shows the summary tab in the Responder Incident
Organizer. This tab includes observer, time, location and description information. Again, the
intent is that this information will be generic and applicable for use by multiple agencies. Figure
26 shows capability to add a photo from a digital camera to the incident record. Figure 27 shows
forecast weather conditions specific to the location of the responder. The system retrieves
weather information from the National Weather Service using either cellular or satellite
communication. Figure 28 shows an annotated photo. Users annotate photos, maps or new
sketches using the tablet stylus. Figure 29 shows status of an incident record transmitted as an
email via either cellular or satellite communication.

srmuy ov
AEYTARCH ARD
AT TH

Western Trensporiation Instiivie
Martars Siate Liveervty-Baseran

Terpoode Systam (1.1.08)
Capwrgm FRs-ivm
Sartar Tamopa tetun Famnse Vesters Saxenenty
Ladfrs o Depanreent 5 Tiowpartan e

45 B3y Terervet

Redding Responder

:

Initialization
Dotectng Dencers
Loadng Maps

G

Figure 24: Responder Initial Screen
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Figure 25: Responder Incident Organizer
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Redding Responder Incident Organizer

Summary| Mapping Photes | Weathar | Sketchas | Messaging|
[BebaPtoson |  Momscn b | Copy b Shunien |

I R W

Photos Ready for Selection

Figure 26: Responder Add Photos Dialog
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Figure 27: Responder Weather Tab
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Redding Responder Incident Organizer
Summary| Mapping| Photos| Weathar Sketches | Messaging |
e e I ettt

Boselvt | Uedelew |
bt 1 -2 |

Desorwdm  (1ccka 0 road

0
Figure 28: Responder Sketches Tab
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Figure 29: Responder Email Status — Transmission of an Incident Report
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CHAPTER 2. SYSTEM OVERVIEW

GOALS
The goal of this project for FHWA CFLHD was to:

e Develop a location aware prototype of a system for creating Damage Survey Reports in
the field that is intuitive to use and requires minimal training.

REQUIREMENTS

The high-level requirements of the project were left general, pending further guidance from
field-testing feedback:

The system shall include rugged hardware for field use.

The system shall easily incorporate photos, sketches and maps.

The system shall facilitate creation of free-form sketches.

The system shall facilitate annotation of maps and photos via sketches.
The system shall facilitate entry of cost estimate information.

The system shall produce output in pdf format.

The system shall be capable of saving information collection.

THE SYSTEM

Hardware

The primary hardware for the system is a Panasonic Toughbook® 19, Tablet PC version with the
following configuration:

Windows XP® Tablet PC Edition
64-bit, 1.06 GHz Intel Core 2 Duo
80 GB Hard drive

1 GB RAM

10.4" TFT 1024 x 768 (XGA)
Lithium lan 7 Hour Battery
Gigabit Ethernet Network Adapter
WLAN : 802.11a/b/g

Bluetooth® 2.0 EDR

SD Memory Card Reader
Integrated GPS

Integrated CDMA® 2000 1X EV-DO Rev. A cellular modem
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Any digital camera with USB connectivity should work with the system, as long as the USB
connection creates a drive letter for the camera. A camera was not purchased to accompany the
Toughbook® since the preferences of field users were unknown. It is recommended that a
rugged, weather-proof camera be used since primary use is outdoors.

Software

The software was developed to run on Windows XP®, Tablet Edition. No testing has been
conducted to determine if the software will run on Windows Vista® or Windows 7®. In all
likelihood, the code would have to be modified and rebuilt to run on the most recent version of
the Windows® Operating System. Windows XP®, Tablet Edition was the current, stable version
of the Windows® operating system when this project was initiated, and is the operating system
for which the Responder System was developed.

The software does require that Microsoft MapPoint® and Microsoft Office® are installed on the
compulter.

The Toughbook® should be running in Tablet mode for proper operation of the software,
although convertible mode will be necessary for keyboard use.
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CHAPTER TWO - SYSTEM OVERVIEW

The initial screen shows a splash page and indicates device availability (GPS) and status of
loading maps. If a GPS fix is available, maps will be automatically loaded to correspond to the
user location, and the user location will be automatically populated in the applications forms.

Copyote 2008 Administration
Western Transporiation Institute Westem Transcotaon Intide, Montans Stale Univeniy
Montana Stete Uriversity-Boreeran Urded States Depatient of Teantpadation
A8 At Reserved

Damage Survey Report

Detecting Devacas .
Loading Maps

Figure 30: Damage Survey Report Initial Screen
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The software application is organized using a tabbed view to break up the form fields into
sections that are manageable within a single screen. An effort was made to organize the tabs by

functionality, and the result is very similar to what was originally done for Caltrans in the
Redding Responder project.

The Summary Tab is the next tab that a user will see. The summary information displayed in this
tab corresponds to information on the DSR ERFO form. Note that location and applicant
information is pre-populated, if that information is available. Otherwise, the user can enter
information for each of the fields by either using the Tablet stylus or the keyboard.

» DamageSurvey Roport Organizes f._ Eig’
IAVC OPTIONS

- FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT

[Tt 23, Fedecol-Asd System/T ederal Domen|
Summay | Cost Estmate | Hazping | Protos | Sketores | Regarts |

DER M JOONE
Dicaster N [WIk 22081 NP5

brapection Dade [ 21220081138 |

Apphcant [Om Nahored Pak

County. |plletsen -

- Seste 'Wadwygon >
Location o Dansge
Fioute N [Hoh Vadey Fload Loude  [a7BATS0RENTISS Ap1 4= -
RuseNe [107 Misgon (50 Lorgnde. [173 05568564 Usdals Locasen Do |

Bedge Date Fond Date Canstosbon |

g [ T Traelad Wap Width (207 Sutice Type [ACP Theknass [

ns e Shoukter Wist Sufece Type: [ACP Fhetogagh it |

Desonpton and Cause of Dansos Soope/Decariphon of Repsr

Eark tong 3 nde charnsl of e High Aiver eroded and Hecoratuct 5003, consuc! pemanet bank ciotechon LMo iap, and consuct log cabbrg
vt oot the rosd ovee 3 beng of 100 ined feet, The rdgation slong (pesp 10 resls corples nletace with fues Soms

Lord n the ede chaonel ediends 0100 e road. and the:

depitn of e wathed ouf e iz G fmet

Submitect By \hpphcare

Fleviwwed By Iﬁj« Fedi Ergrmet ® Eigtis 1 Insigtle

Peocmmendad By <VL7‘ ERFO Coomdnstor * Ehgbis [ Inetghle

nodect Sumwnay

Figure 31: Summary Tab
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The Photos tab allows users to add photos from a digital camera. The photos become part of the
incident record and are stored by the application with the incident information.

Figure 32: Camera Connection to Toughbook®
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E./:“" ey :"**-x"f%“?v_z%‘ugg

FEDERAL HIGHW. [-)-mageSu:wy Photo Seleclor

'_""“""’—w{. P *

Suoansy

Cost Esinate | Mapping

Add Protos Remove Pho

whoto 1 | ghote 2 phote 3

Fhotoe Ready for Selection

Copy to Report Organizer I Delete Ongmal

Capy All CopyNone Dtletehljl Delete NooeJ'

’ Cancel J Cancale sl No charges vl be made

Figure 33: Add Photos Dialog

37



CHAPTER TWO - SYSTEM OVERVIEW

The Sketches tab allows users to use the Tablet stylus to annotate maps or photos that were
previously copied to the “Sketches” area. Users can also add a blank sketch to create a free form
drawing to help describe the incident. In addition, a cost estimate can be added to a sketch to
indicate permanent or emergency repair costs associated with what is depicted in the sketch.

¥ DamageSurvey Report Organizer Elﬁl

SAVE QOIS

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT

[Fitle 22, Federal Aud Systen/F oderad Doman)
Suvessy | Cot Estee | Maptng | Prosce  Shalchet | Recots |

DSA N [OLME

Dicatior Mo Wi 2004 195

apachon Date 11V27200317:34 L

AddBlosk Skoich | RemoynSkutch | Eraselnk | Undolast | FeSketchCostEstinan |

sketch 1 sketch 2| sketch 3 sketch 4 |

Desoniption

Pen Colex

Figure 34: Sketches Tab
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AddCostEstimateCalculationDialog

- ITEM ‘ Calculation | Unit Bilg::;?;ed ‘ DSR Quartity ‘ Tupe
00427 = Bl o 820 Permanent R...

Agoregate ([4"+E"A12][26[1501427F = Permanent B...
Riprap, Class__ [1310/2)250/27 = Permanent R...
Azphalt concrete paverent (3224150 2ot eupd)s. .. Permarent R..

Figure 35: Add Cost Estimate Calculation Dialog Box
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The Cost Estimate tab allows users to enter costs that are associated with the repairs outlined in
the damage survey report. Users can enter items associated with either emergency repairs or
permanent repairs. Detailed cost estimate items and a mechanism for updating this information
are not included in the prototype system. These items were requested but were not available
within the performance period for this project. The information included with the system and
shown below are for example only.

¥ DamageSurvey Report Organizer

SHVE  CRTIONS

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway psANe  [COME
DAMAGE SURVEY REPORT Dessetey N [Wit 20081 W5

(Tt 23, Federst-Aid S pstom/¥ ederal Domon) inspacton Dk [10232003 1134 =)

Surnary [ Con Evimale | Mapong | Photos | Sketehes | Regorts |
COSTESTIMATE tor ENEAGENCY BEFAIRS®

O Um b Descagton Conwverr Ut Fice Coat
v & LS v Teshs Conbol - 50003 $500100
& = ~ 1000 5000

Proposed [ | Fovos Accourt: l Contact [ T oy Emvergancy Fapaws: | $500 00

COSTESTIMATE fur PERMANENT REPARS"
Dronrrd Urt Itere Descrpaon Commart Urd Poce Com &
» Ls w| Motdasten $8.000.00 5.000 00

60 WNFT || Cuivet x| M Aigd Paste 36000 240000
1 LS =] Caarng and Grtberg 120000 00 12000000

=
=
=l
 + ] 2100 12050000
W’”""‘-c'mw mal “ﬂm
. - 1 |

Propeaed | Force Accout | Carbaet | Totad Pesrranerd Fmpais 05450 00

K Cabbeg i readod 23 QY0 501 HErap to Conply with US PW'S 1equestsenis. Citbrg will Te bermfiond 10 bk Predonay Engroowyg $2r3m

hatdd andd 1grap = not 0 HTDIT: 3 I
Rgtol Wy f—ﬁ
Drboer $0.00
TOTAL ESTIMATED COST MmaRe
Adach Scxchmarial Shests § necaray By geny et Furmret fapee

Meps and Locetion D ats Set %o Curwnt Locason

Figure 36: Cost Estimate tab
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The Mapping tab allows users to view Road maps, Aerial photos, and USGS Topographical
maps of the damage area. Users can also check the status of the GPS device. The Road Map
option shows a road map using Microsoft MapPoint® . MapPoint® is also used to identify street
name and address, given the latitude/longitude location of the user.

» DamageSurvey Roport Organizes

IONC OPTIONS
* FEDERAL HIGHWAY ADMINISTRATION, Federal Lan&;gighway DeH N [OOME
DAMAGE SURVEY REPORT Disaster Nox Wk 20041 NP5
[T ithe 23, Fedesal-Aid Systom/F ederal Doman| bapechon Dade [ 11220081134 v

Summary | Cost Estmaste  Maoping | Pretos | Sketornes | Recants |
Road Map | Aorial Photo | USGS Tepo Map | 6PS |

[ Zesmouw | Zoomln | CopyroShetches | UzeNewlocatin |
v
MapPoint’
Hah Ran
Co
f
byt Ienlone Park
17%m
q@*&
&
430m

Zeom Ot

Figure 37: Mapping Tab
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The Reports tab allows users to format the report pages and create the report as a PDF document.
By default the first page of the report will contain the Summary and Cost Estimate information.
The Reports tab allows users to pick which photos and sketches to include in the PDF report or
quickly add all photos and sketches, one per page. When users initially use the Reports tab for a
new damage survey report, they will see a list of photos and sketches on the bottom right of the
screen and a blank photo Placement area for Page 1 on the left.

P DamageSurvey Repert Organizer
SAVE  OPTIONS

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT
(1 #the 23, Federal Aud Systen/Federd Doman)
Jumwriey | Cost Edtintn | Mappig | Protos | Shasches | Repons |

Disanter No Wi 20081 NP5

DsRNe  [OLYME ‘

Inipacacn Date [ozv200311 34 —vi_'

Phaotn Placament

Vit Regpot |
Pt Repart
Save Rmpot

Add 1 Pe Page I

( proto 1
ko 2
prots 2
shastch 1
jikeich 2
shatch 3

;" Pagel _] Aemove Pags Ak Paps ]

Figure 38: Reports Tab
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EXAMPLE REPORT

The following example report was generated using the prototype system, and is intended to
correspond to the format used for actual DSRs. The sample report is displayed in Figures 39 -
46. It was generated using information from an actual hard copy DSR, previously displayed in
Chapter 1, Figures 15-20.

Figure 39 shows the front page of the DSR, including cost estimates and a general overview of
the incident and associated repairs, along with the date and time. Figure 40, Figure 41 and Figure
42 shows photos that were imported into the incident record. Figure 43 and Figure 44 show
sketches of the repairs. Note that these sketches were not generated within the prototype system,
but were instead imported as images into the system. Figure 45 shows an annotated map and
Figure 46 shows an annotated photo. The annotations were added using the tablet stylus.

This report demonstrates that the system can be used successfully to create an ERFO DSR
conforming to the current format.
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CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 1 of 8
DAMAGE SURVEY REPORT DSR No: OLYM 6
(Title 23, Federal-Aid System/Federal Domain) Disaster No: WA 2004-1 NPS
[Applicant: [County: State: Inspection Date:
Olympic National Park Jefferson [Washington 10/23/2003 11:34
Location of Damage (Route No., Name of Road and Mile Post) IADT:
Hoh Valley Rd Route No. 107, MP 5.0 (47.86508316166699, -123.956403359771) 428
Photograph #:
Bridge Data: Road Data: Classification:
Type: Traveled Way Width: 20" |Surface Type: ACP |Thickness: 3"
ID# N/A Shoulder Width: 2 |Surface Type: ACP
Description and Cause of Damage: Scope/Description of Repair:
Bank along a side channel of the High River eroded and washed out the |Reconstruct road, construct permanent bank protection utilizing riprap, and construct log
road over a length of 100 lineal feet. The bend in the side channel cribbing mitigation along riprap to create complex interface with future flows.

extends across the road, and the depth of the washed out area is 8 feet.

COST ESTIMATE for EMERGENCY REPAIRS*

Quantity Unit Item Description Unit Price Cost
1 LS Traffic Control $500.00] $500.00|
Proposed: Force Account Contract Total Emergency Repairs $500.00|

COST ESTIMATE for PERMANENT REPAIRS*

Quantity Unit Item Description Unit Price Cost
1 LS Mobilization $8,000.00) $8,000.00
50 LNFT. [Culvert 24" Rigid Plastic $40.00 $2,400.00||
1 LS Clearing and Grubbing $20,000.00) $20,000.00}|
820 CUYD Quarry Spalls 25.00) $20,500.00
130 CUYD [Aggregate 5/8" and 1 1/4" Crushed 35.00) $4,550.00"
650 CcUYD Riprap, Class__ Class 6 30.00] $19,500.00)
70 TON [Asphalt concrete pavement $150.00) $10,500.00

Subtotal Permanent Repairs (continuation sheet)

Proposed: Force Account Contract Total Permanent Repairs $65,450.00]
Identify Betterment, if any. and provide justification* Preliminary Engineering

log cribbing is needed as mitigation for riprap to comply with US FWS requirements. Cribbing will |Construction Engineering

be beneficial to fish habitat and riprap is net.0

TOTAL ESTIMATED COST

(Emergency and Permanent Repairs)

$91,932.00]

[Submitted By:(Name and Title)
Applicant

Reviewed By:(Name and Title) —
FLH Field Engineer Ineligible

Signature: Date:

Signature: Date:

Recommended By:(Name and Title)
FLH ERFO Coordinator

*Attach Supplemental Sheets if necessary

Signature: Date:
Ineligible

Figure 39: Generated DSR Front Page
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CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 2 of 3
DAMAGE SURVEY REPORT (Suonlem ental Sheet) DSR Ma: Ol 6
(Title 23, Federal Aid System/Federal Domain) Disaster No: Wa 2004-1 NPS
|8 pplicart: Courty: State: Irspection Date:
Olympic National Park Jefferson shington 10/232003 1134
Location of Damage (Route MNo., Name of Road and Mile Post) 10,0T:
Hoh “alley Rd Route No. 107, MP 5.0 (47 3508316166699, -123 956403359771) H28

Figure 40: Generated DSR Supplemental Sheet Including a Photo

45



CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 3 of g
DAMAGE SURVEY REPORT (sugolemental Sheet) DSR No: OLYM
(Title 23, FederalAid System/F ederal D omain) Disaster No: Wi 20041 NPS
0 pplicant: Courty: State: Fepection Cate:
Olympic MNational Park Jafferson Washington 10d232003 11:34
Location of Damage (Route No., Name of Road and Mile Post) 0,07
Hoh ‘alley Rd Route No. 107, MP 50 (47 8508316166699, -123.956403383771) 423

Figure 41 Generated DSR Supplemental Sheet Including a Photo
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CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway
DAMAGE SURVEY REPORT (=ugolemental Sheet)

(Title 23, FederabAid System/F ederal Domain)

Sheet No: 4 of 8

DSR No: OLYM 6

Disaster No: W 20041 NPS
Spplicart: Courty: State: Irepection Date:
Olympic Nationd Park e fferson shington 10/23/2003 11:34
Location of Damage (Route No., Name of Road and Mile Post) 0, 0T
Hoh “dlley Rd Route No. 107, MP 50 (47.85083 16166699, -123 956403259771) K428

Figure 42 Generated DSR Supplemental Sheet Including a Photo
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CHAPTER TWO - SYSTEM OVERVIEW

e e ———————
FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway [Shoet No: _ 5 of [ =
DAMAGE SURVEY REPORT (Supplemental Sheat) DSR %0 OLYM 6
(Title 23, Fedecal-Aid SystemiFederal Domain) IDisaster No:- WA 20041 NPS

[Applicant: unty: ﬁae: Spection Date:

Orymmpic Nations! Park flersan ashinglen 102372003 11.34
Immmlm Wo., Name of Koad and Wle Post] Fm’:

Hoh Valley Rd Route No. 107, MP 5.0 (47 2508316156650, 123 546£03386771) 28

., 4
/ /

(< Py so_ =4 200
| [ - | l_

Figure 43: Generated DSR Supplemental Sheet Including a Sketch created with other Software
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CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMHNISTRATIOHN, Federal Lands Highway Shest No: L of 2
DAMAGE SURVEY REPORT (Suppkmental Sheed) DS R No: OLYNE
(Title 23, Federal-Aid System/Federal Domain) itk No: “hi 200 4-1 N PS
pplicant County: stats: inipscion Cate:
Wmpt NatoyalPark JeTh 0} ashhgoy 10232003 1134
Locaion of Cam age (Rouds No., Name of Road and Mile Poit) I OT:
Hol valky Rd Rowte No. 107, MP SO (47.250F316166593, -123.9564033B977 1) 423
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12 -\e"ov. CRIZPANG:
566 20' N LENGTHS

:s"-za» O~ KEY Log @ 20 o.c!

33 TRNEN AT VARIOUS
ANGzLEb THROUGH CRIBBING INTD CivWnNEL

exzen’nne BOTTOM OF SIP6 CHANNEL-

ITEM 8a|cul,ated DSR
uanti Quantity
Quarry Spalls (8"(26"(100/27 = 770 CUYD 820 CUYD
Aggregate ((4"+6")M 2)(26"(150/27 = 120 CUYD 130 CUYD
Riprap, Class__ ((130(1072)(250027 = 601 CUYD 650 CUYD
Azphalt concrcte pavement (3"M 224150 2tonfcuyd)i27 = 67 TON 70 TON

Figure 44: Generated DSR Supplemental Sheet Including a Sketch created with other Software

49



CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 7 of 8
DAMAGE SURVEY REPORT (supplem ental Sheet) DSR Na: oLYM B
(Title 23, Federat Aid System/Federal Domain) Disaster No: Wa 2004-1 NPS
[ pplicart: Courty: ﬁ:le: Irepection Date:
Ohympic National Park Jefferson shington 10/232003 1134
Location of Damage (Route No., Name of Road and Mile Post) 0, 0T
Hoh ‘alley Rd Route No. 107, MP 5.0 (47 3508316166699, -123 956403359771) K28
NN [
7 N7 @
I~ // N ﬁ W

T

Figure 45: Generated DSR Supplemental Sheet Including a Topographic Map with a Sketched Annotation
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CHAPTER TWO - SYSTEM OVERVIEW

FEDERAL HIGHWAY ADMINISTRATION, Federal Lands Highway Sheet No: 2 of 3
DAMAGE SURVEY REPORT (Suonlem ental Sheet) DSR Ma: Ol 6
(Title 23, Federal Aid System/Federal Domain) Disaster No: Wa 2004-1 NPS
|8 pplicart: Courty: State: Irspection Date:
Olympic National Park Jefferson shington 10/232003 1134
Location of Damage (Route MNo., Name of Road and Mile Post) 10,0T:
Hoh “alley Rd Route No. 107, MP 5.0 (47 3508316166699, -123 956403359771) H28

Figure 46: Generated DSR Supplemental Sheet Including a Photo with a Sketched Annotation
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CHAPTER THREE - CONCLUSIONS

CHAPTER 3. CONCLUSIONS

Through this scope of work, the research team designed and built a prototype system, and
successfully demonstrated it to FHWA CLHD staff. Unfortunately, the prototype system was
not field-tested by FHWA CFLHD staff. The project team made numerous requests for field
testing, but neither an area nor a crew was identified by CFLHD for testing. As such, the system
remains a lab prototype, and is in no way considered ready for production use.

The software developed for this project was based largely on the software developed previously
for the Caltrans Redding Responder system. The base code for this prototype system used the
Responder base code as a starting point. As such, a bulk of the research and development that
was necessary for this project had been conducted within prior research and development for
Caltrans. Otherwise, it would not have been possible to develop the system to the extent that it
has been developed within the scope and budget of this project. Since this research and
development project had a primary outcome of a prototype, formal arrangements for
maintenance and support of the code were not considered within this scope. Caltrans would
certainly need to be involved in subsequent discussions of how to proceed. As such, the
principal deliverables are considered to be the software prototype (executables) and the
demonstration hardware on which it has been installed, as well as this report and associated
system documentation.

In general, this application does appear to be viable and the prototype system demonstrates its
viability. However, it is unclear whether users are receptive to the idea of replacing the current
method of producing ERFO DSRs. Other applications such as general incident management and
reporting, similar to what Caltrans has used the Redding Responder system for, should be
considered for alternate, similar use.
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