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Introductions

e Who, Where, What do you do?
e EXxperience with GPS?




First a word from our
SPONSOIS ....is TIPS




Class Goals

@ Gather site specific data‘\in a global arena

®/Get a unit in everyone’s hands as a
means of working our field personnel up
the GPS technology ladder

@ “No inspector left behind!”
@ Maps are easy!
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Areas - Regulatory

& Permits

@ Haul roads
® Landslides
@ Blasting




Isturbed areas
Ite access routes
@ Subsidence

@ Linear features
too




Linear Features

@ Roads
@/Diversions

& Property lines
& Highwalls

@ Erosion gullies




Other Uses

@ Navigation to, mines
@/Navigation to homes

& Cross sections

@ Estimating travel times




How Locations and
Areas?

& /Survey (costly)

€ Compass and range
finder (line of sight)

@ Compass and tape
& Grid map (eyeball)

& GPS

e Best technology
currently available!




WHAT IS GPS?

Global Positioning
System (GPS)

Is a/satellite-based
Navigation system

e U.S. Department of Defense

e NAVSTAR, the official U.S. DoD name for
GPS

e The first GPS satellite was launched in 1978

e A full constellation of 24 satellites was
achieved in 1994




® GPS satellites:
e Orbit the earth at about 12,000 miles

e Constantly moving, two complete orbits in less
than 24 hours

¢ Travel at roughly 7,000 miles an.hour
e Satellites are powered by solar energy

® 1980’s - System available for civilian use
but with Selective Availablility (scrambled
sighal), accuracy 300 feet




HOW GPS WORKS

@ Selective Avallability off:iin May 2001, now
useable as a hand held unit

@ Triangulation to calculate location

e \When locked on to at least three satellites,
can calculate a 2D position (latitude and

ongitude)

e Four or more satellites, can determine a 3D

position (latitude, longitude and altitude)




HOW GPS WORKS

@ Standard accuracy with original satellites,
40 feet

e WAAS (Wide Area’ Augmentation
System) capability will improve accuracy
to less than 10 feet on average.

@ Differential correction provides accuracy
to within 3 feet, under ideal conditions
less than 1 - foot




GPS Accuracy WAAS Accuracy

withSAon  with SA off

100 meters 15 melers <3 metars



What is
WAAS?

@ Federal Aviation Administration Prgject - augments
the GPS constellation to meet the necessary
Integrity, availability, accuracy, and continuity for use
In all phases of flight (airplanes)

@ WAAS consists of:
e 25 reference stations
e 2 master stations
e 2 geosynchronous satellites
o 3 uplink stations




WAAS Components

7D Wide-area Master Station

T Wide-area Reference ?unon
4
" |
[ 2

o

A Ground Earth Station




-/

Wide Area Augmentatibn System

GPS
GPS
L1&L2 iy e {3 . L1&L2
B F ‘¥ it t,
""‘l .if . I i ki by
; \ L P
B ! Ly
A '

T I E =" ’i‘*‘ -
Wide Area Reference Stations Monitor the GPS Satellites —_—

Copyright & 2003 Federal Aviation Administration. All Rights Reserved



How Does It Work? |

Wide Area Augmentation System
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es It Work? y

Wide Area Augmentati'on sSystem

GEQ Satellite
GEQ Satellite

—_— | The Wide Area Master Station Uplinks the Correction Message to the

il WAAS GEO Satellites Via a Ground Uplink Station —
= - Copyright © 2003 Federal Aviation Administration. All Rights Reserved




\

es It Work?

Wide Area Augmentation System

GEO Satellite
GEO Satellite

BRI T i

The WAAS GEO Satellites Broadcast the WAAS-Corrected Signal
to Aircraft and Other Users in the Service Area T

/ Copyright © 2003 Federal Aviation Administration. All Rights Reserved —



GEO Transmon

@Provides DuaI Coverage Over CONUS anc
Alaska with AOR/W as hot spare




WAAS Status

& WAAS has been\available for recreational use
and visual flight rules since August 2001

@ \WAAS was approved for aviation instrument
operations on July 10, 2003

@ Provides 100% coverage of Continental US &
Alaska from 100,000ft. to surface




WAAS Status

@ Began publication of WAAS ‘specific
approaches in September 2003

& Continuing to develop/the system to expand
vertical navigation to'most of North America

& 2-3 meter accuracy

@ More information-
e http://gps.faa.gov/gpsbasics/index.htm
e http://www.gpsinformation.org/dale/dgps.htm




Accuracy and Precision

@ “Accuracy is the degree to which a measured
value conforms to true or accepted values.
Accuracy is a measure of correctness.”

@ “Precision measures exactness. ... ltis a
measure of the control over random error.”

From: ESRI GIS Dictionary, 2005




USGS Accuracy and
Precision Standards

@ 90% of “well-defined points” must be plotted to within
1/50!" an inch accuracy on a'1:24,000 scale map
which is the equivalent of 40 feet on ground surface.

@ “Well-defined points are
on the ground, such as't
markers, property bounc

easlily visible or recoverable
ne following: monuments or
ary monuments;

Intersection of roads anc

railroads; corners of large

buildings or structures (or center points of small

buildings).”

From:"USGS Map Aceuracy Standards-Faet Sheet FS-171-99 (November 1999)



or

The ‘uncertainty’ or ‘error’ of any point
depicted on an USGS topographic
map (1:24,000). In this example,
shown as a 40 foot error radius
encircling a henchmark location.




Leica SR530 shown set up over USGS monument. Trimble with ArcPad
setup-in foreground.-Garmin GPS Map 76 resting on USGS-monument.



GPS Equipment Summary

@® Easy to use and
download.

® Sufficiently accurate in
getting locations for
mining.

® Projects in ArcView.

® Waypoint navigation
can be used to locate
fleld features.

® Inexpensive to own
and operate.




GPS Equipment Summary

@ Slight ‘learning curve'.
@® Physically cumbersome.

® Accurate for measuring
mining locations.

® '‘Real-time location’ on

convenient base map(s)
IS very useful.

@® Fairly expensive to own
and operate.




@® Significant ‘learning curve'.
@ Physically cumbersome.
@® Highly precise and accurate

measurement
@® Not useful in ‘finding things'.

® Requires downloading data
In office.

® Expensive to own and
operate.
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GPS SELECTION

Low end Mid range High end

40 feet 10 feet 3 feet

$100 $4,000




Y
GARMIN. Owner’s Manual

eTrex HC series

(eTrex Vista HCx shown)



Waypoints
Wark Woypoint

& Symbols

& Names (Shot121103)
& Coordinates

& Elevation

& 500 waypoint limit

@ Averaging

15-APR-04 9:39:48AM

Location

I
! N 38°51.337

W094°47.930°

Elevation

1118¢

From Current Location

Mark Waypoint Page




Tracks

® Track Is a cookie
crumb trall

€ Distance or time
based

@ 10,000 points

@ 20 saved tracks
@ Linear Features
& AREAS!!I
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Software

@ Download GPS data to desktop

@ Map Source — Manage the data
e Edit data
e Save data monthly or by site
e AutoCadd conversion .dxf

@ TopoFusion — Display the data
e Topographic Maps
e Aerial photographs
e Conversion — shape files
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Garmin GPS in Mining

@ l.ocation and distance documentation
&/Spatial relationships established

& WAAS enabled system - $400

@ Permanent documentation of field data
@ Develop site schematics

& Relate to topographic maps

@ Relate to aerial photographs

& Include n reporting

»

W




Final
Product

GROUND VIBRATION AND AIRBLAST

Ground vibration and atrblast are the effects from blasting that typically result in complaints from
nearby homeowners. Ground vibration and air blasts are similar in character in that they both
represent vibration waves (vibrations). The greatest difference is the medium they travel
through, the ground versus the air. Ground vibrations affect structures that are located m or on
the ground and airblast can affect structures or portions of structures that are above the ground.
The wall of the Chupka spring would not have been affected by airblast. Blasts are designed to
detonate a series of explosives charges sequentially. The most mfluential elements of blast
design to affect vibrations are the maximum amount of explosives in any charge of the
detonation sequence and the distance from the blast to a point of concern. Vibrations decrease in
intensity as distances from the blast increase. However, the effects are usually directional
Spatial relationships between the blast site and points of concern may influence vibrations in
different directions from the blast site. This 1s due to consistency of the travel paths of the
vibrations. On one side of the blast site the ground vibration may be higher and on the other the
airblast may be higher. Spatial relationships, confinement and timing of the sequence of
explosive charges m the blast are also contributing factors in determining vibration levels. Due
to the spatial relationship between the blasting and the Chupka spring resulting in a lack of an
effective travel path for the ground vibration, the spring would not be greatly impacted by the
ground vibration. This 1s due to the spring being below mine site on the slope of a valley. (See
Figure 1 3D Site Map)

FIGURE 1. 3D SITE MAP




QUESTIONS? -

Global Positioning System =




GPS units

@ Garmin eTrex Vista HCX
o GPS
e Quick guide
e Owner’s manual
e USB Cable
e Trip and Waypoint Manager




APPENDIX

Specifications

Physical
Sizee  42"Hx22"Wx12'D

Weight: 5.6 ounces (159 g) with batteries installed.

Displav: 13" Wx 1.7" H, 2536-color, high resolution,
transreflective TET(176 x 220 pixels) backlit.

Case: Rugged, fully gasketed. water resistant,
[EC-520 TPXT

Temp-C_ 5o 158°F (215 to 70° C)*

"The temperature rating of the eTrex may exceed the usable range of some

battenies. Some batteries can mapture at high temperatures.

AFFENDIX

Compass: (Vista HCx/Summit HC only) Accuracy; +/- 5
degrees, resolution; 1 degree, user calibrated

b

Altimeter: (Vista HCx/Summit HC only) Accuracy;
| tion; 1 ft., user calibrated

Power
Source:  Two 1.5 volt AA batteries, 12 V DC Adapter
Cable, or PC/USB Adapter

Battery Life: Up to 23 hours HCx units
Up to 14 hours HC units

Accuracy
GPS: =10 meters (33 feet) 95% typicall >

*Subject to acc on to 100m YDEMS under the U5, DD
iE[IP'DE-EIiEE] ve Lm]imdan (SA) Program when activated

Often 2-3 meters _ DGPS— 3 meters (10 feet) 95% typicall >

Performance
Receiver: WAASTEGNOS enabled, high-sensitivity

Acquisition Times: (approx.)
Hot start- 3 seconds
Warm start- 33 seconds
Cold start- 39 seconds

Update Rate: 1/second. contimous
Antenna: Built-in patch

*Wide Area Angmentation System (WAAS) accuracy in North America.
Velocitv: 0.1 meter/sec steady state

Interfaces: Garmin Proprietary (USB)

Data Storage Life: Indefinite; no memory battery required

Map Storage: HCx units -Dependant on the formatted
capacity of the microSD card.
HC umits - 24 MB



GETTING STARTED

ENTER/ROCKER key

mﬂ.ﬂ:qumrdﬁmmnghtnrlﬁﬂm

Key Functions

move through lists; highlight fields,

on-screen buttons, or 1cons; enter data;

g IN/OUT Zoom keys or move the map panning arrow.
From the Map page, press to zoom Press i and release to enter highlighted
the map m or out. options and data or confirm on-screen

) messages.
From any other page, press to scroll
up or down a list or move a high- % Press m and hold at any time to MARE
lighted slider. our current location as a waypoint

}©) QUIT/PAGE key
Press to cycle through the main pages.

Press and hold to turn the compass
on or off (Vista HCx and Summut HC
only).

MENU/FIND

Press and release to view the Options
Menu for a page.

Press and hold to display the Find

Menu.

? POWER key

Each button has a double purpose:  Pressandholdtotumonorofft

Depress and hold for second Press and release for backlighting o to
function view time, date, and battery capacity.

elrex HC senes Owner’s Manual

a3



GETTING STARTED

GETTING STARTED To install the lanyard:
1. Place the loop of the lanyard through the slot at

Installing Batteries and Lanyard the base of the unit

The eTrex operates on two AA batteries (not 2. Route the strap through the loop, and pull tight.
mchuded). Use AJ]-:a]mr NiMH. or Lithmum batteries. Optional belt USB connector
See page 37 for setting the glip # port (under
battery type. (attaches to belt weather cap)
or waistband)
To install the
batteries:

1. Remove the battery
cover by tuming the
locking ring 1/4 tum
counter-clockwise
and pulling the cover
loose.

o
&=

Lanyard installation

2. Insert the batteries,

observing the proper L”“‘””ﬂ Battery
polarity. pin slof  compartment

Remove the batteries when vou do not plan to use the
unit for several months. Stored data 1s not lost when
batteries are removed.

= Auxihary mount adapter

(Do nof discard. This adapter
attaches to the unit for

connection fo mounting kits.)

- - L J™ - et N B i
elrex HC senes Owner'’s Manual



GETTING STARTED

Transferring Data to a microSD™ Card
The eTrex Vista HCx and Legend HCx are equipped
with a nucroSD data card slot.

To install a microSD card:
1. Remove the battery compartment cover from

the back of the unit.

2. Locate the card slot at the upper-left edge of
the battery tray, and slide the card into the slot.

3. Press down on the card and release quickly
to eject it from the slot and remove it from the
eTrex.

To transfer map data to a microSD card:
1. Lift the weather cover from the USB pori on the

back of the unit.

2. Connect the USB cable to the USB port on your
computer and to the mini-USB port on the back
of the unit.

3. Follow instructions for selecting and
downloading maps provided with the

MapSource map data disk.

Batfery
compartment
microSD card z With cover
location removed
USE port
weather cover
- gl USB port
Accessing the microSD
card slot |
Contacts on card must face
away from the battenes.

microSD card Inserted in
card slot
Installing and removing

the microSD card
Accessing the USB port

e e
e ey L 3enes Lwner s a'b’:'g nual



Power on

Menu
| location N _38°51.337 | |{ie i 6Ps o
& Satellite p ag e +14: _ ::'U?4 '47.930 1;::::;:“ :
- - \ |GPS Elevation
€ M enu b U tto N y - o | III"., L for Main Many

' B \  Optio
@ Thumbstick | \ prory

@ “Use with GPS
Off”

Satellite Page displaying a location "Fix" —




Satellite Page

@ Location Accuracy. Conation N 38°51 338

@ Displays current 13 W094°47.929°
location coordinates

(dd mm.mmm or
dd mm ss.s)

@ Acquired satellites
darken

@ Outer ring — Horizon

||-|1||| 1|-1 18 21 22 o6 219




@ "D” indicates differential

WAAS

@ Satellites 35, 48 and 51 |grr=m= N 38°51 338"

+13¢ W094°47.929°

correction N
[}

@ Begin data acquisition £

when accuracy Is

acceptable (almanac
acquired)

Yhet

@ Best with a clear view

n.

Of Sky (llke MOoSt ||||||€S’ OF 02 0910 15 16 17 12 21 22 2€ 29



SET PAGES

Speed |Dist To Next scent Max Elev
45 0 20r 1129

ETA At Dest Time To Next

02:20: ' 00:00:

d ¢
Elevation ANO0OF 7 = 12
U []“T t Calendar  Alarm Clock Calculator

Compass Page Altimeter Page

MAP COMPASS ALTIMETER MAIN




“North Up”

The black
arrOWh ead oriented with
represents e

you and the

&
[4] / ‘ The Map Page
Position Arrow
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Inside

@ Explore with
Quit/Page Button

@ Map Page
@ Location?

Speed |Dist To Next iscent  [Max Elev Main Menu
45 0 20m - 1129

L
R / g 3 ETA At Dest Time To Next
: i@

02:20: | 00:00:

..ovERLAND PARK MUNICIPAL

o AR

'/:) / ‘ D = | i Highway rommlty
' ® 0
| | -
2 ez )
"-‘2—" J Elﬁ.'ﬁ"tl?“ 1089f Calen/;::r Alarm Clock Colculator
' I t

Compass Page Altimeter Page Main Menu




The Main Page Features

Status Bar

Inside
o

Battery Power  Acquiring Satel- Alarm is Set  USB is Connected
% P Owe r b u tto n u .-'-'—[‘.Iirrmrr:ir'a--'i qation

Auxiliary Power -0Mmpass

° B aC kI I g h t EZ:-[:Iirn@n%gatian .
e Status

e Date/time External
Power Lost

Turning off in

23
& Power off . Press any key fo

run an battery
power

Backlight Adjustment
Slider Batteries Too Low
(Brightnesses varies For Backlight ENTR

according to battery

power level.) On-Screen Messages




Outside

® Power on

@ South view

® Acquire satellites

& WAAS (35, 48, 51)
@ Explore map page
@ Zoom In and out

@ Power off

@ 15 minutes




Garmin Vista HCx Buttons

ZOOM

IN/OUT QUIT/PAGE/COMPASS:

Used to cycle through

ages
CLICK/STICK: N

Can be pressed
In, moved
up/down, or
left/right

MENU/FIND

POWER Button




