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Introduction

The intent of this document is to provide instructions for utilizing a Garmin GPSmap 76
for field data collection. The instructions include:

An overview of the Garmin GPSmap 76.

Setting up the Garmin to match current NRCS GIS layers.

Setting up the Garmin for use with the differential GPS (DGPS) Receiver.
Loading background maps into the Garmin from the MapSource software.
Collecting data with the Garmin.

Required accuracy levels.

Using the MN DNR Garmin software to download data from the Garmin into
ArcGIS and to upload ArcGIS data into the Garmin for use in the field.
Navigating with the Garmin GPSmap 76.

Required Software

In order to use the procedures contained in this document, the following software is
needed:

NOTE:

MapSource
ArcGIS 9.2
Minnesota DNR Garmin 5.3.2 GPS interface software.

The mention and/or use of any software contained in this document should not in any way be

considered as an endorsement by USDA-NRCS.

Equipment

This document assumes the GPS equipment being used is a Garmin GPSmap 76
receiver. The Garmin GPSmap 76 receiver is included in both the NRCS Type 1 and
Type 2 GPS configurations. The Type 1 configuration includes a Garmin GPSmap 76
receiver, a DGPS radio beacon receiver, a dual GPS/DGPS beacon antenna, a
rechargeable external battery, backpack, and all the necessary cables. This equipment
provides real-time differential GPS capability, which means that a correction from an
external source at a known location (e.g., US Coast Guard radio beacon site) can be
received and applied to the satellite information your GPS unit is receiving to obtain a
more accurate location. The Type 2 configuration only includes the Garmin receiver,
backpack and antenna. Since both the Type 1 configuration (DGPS) and Type 2
configuration (non-DGPS) both include the Garmin GPSmap 76 receiver, the bulk of the
instructions in this document pertain to the use of both configurations.
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Overview of the Garmin GPSmap 76

This section gives a brief overview of the unit and how to use the basic features. For
more details, users should read the Garmin GPSmap 76 Owner’s Manual and
Reference Guide.

Layout of the Garmin GPSmap 76

Zoom In

Nav
Power

Quit

Rocker
Key

Antenna External GPS

Zoom Out Antenna

Page

Menu Battery

Compartment

Enter
External Data/
Auxiliary Power
Port

Screen

GARMIN

Button descriptions

Power Key:
Rocker Key:

Page Key:

Quit Key:

Menu Key:

Enter Key:

Nav Key:

The POWER key is used to turn the unit on and off. Press and hold the
Power key to turn on or off the GPS

The ROCKER key is used to control the movement of the cursor on menus
and map displays.

The PAGE key is used to navigate forward through the 5 main display
pages. The Page key will also end an operation in progress and return to
one of the main pages.

The QUIT key is used to navigate backward through the 5 main display
pages. The Quit key will also end an operation in progress and return to
one of the main pages.

The MENU key will display the page options menu for the current page.
Pressing the Menu key twice will display the main options menu.

The ENTER key is used to activate a data field or make a menu selection.
Pressing and holding the Enter key will allow the user to capture the current
position as a waypoint.

The NAV key is used to start or end navigation functions. Holding down the
NAYV key will store the current position and gives you the opportunity to
begin navigating back to that marked point (MOB = Man Overboard).

Zoom In and Zoom Out Keys: These keys allow you to view a smaller area of the

displayed map in greater detail (ZOOM IN) or a larger area in less detail
(ZOOM OUT).

-2- 11/18/2008



Geotechnology Technical Note WA-1

Tips on using Garmin keypad

The following tips should be helpful in selecting and entering items on the screens using
the keys on the Garmin keypad.

Use the ROCKER key to highlight (i.e., move to) the desired field by pressing on the side
of the key in the direction you wish to move.

For a list field (e.g., Symbol field on the “Mark Waypoint” screen),
a) Press ENTER to change to selection mode.
b) Use ROCKER key to highlight the desired item from the list.
c) Press ENTER to select item.

For a data entry field (e.g., Waypoint number field on the “Mark Waypoint” screen),
a) Press ENTER to change to edit mode. The first character will be highlighted.
b) Use top/bottom of ROCKER key to scroll up/down through available numbers
and/or letters.
c) Use right side of ROCKER key to move to next character.
d) Repeat steps b and ¢ as needed.
e) Press ENTER to accept changes or QUIT to cancel changes.

For a search list field (e.g., Waypoint name field on the “Waypoint by Names” screen),
a) Use top/bottom of ROCKER key to scroll up/down through available numbers
and/or letters in highlighted character position.
b) Use right side of ROCKER key to move to next character.
c) Repeat steps a and b as needed.
d) Press ENTER to drop into list.
e) Use top/bottom of ROCKER key to scroll up/down through list.
f) Press ENTER to select the highlighted item.

You can quickly get to the top or bottom of a menul/list by pressing the rocker key up or
down to loop through to the other end of the list.
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Screens

There are 5 main screens or pages on the Map76 as shown below. Use the Page and
Quit keys to switch between these pages.

GPS Information Map Pointer Highway Active Route
Page Page Page Page Page
SPEED N , [Fecuracy . SPEED N DIST T HEXT " SPEED " DIST TO HEXT i SPEER . DIST TOHEXT " ﬂcti\'e Rl)l.lte
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SPEED DIST TO HEST
0.0“': -.--ﬁi1
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User Position 5 |d . shows extent of
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page points in direction \ Sl accuracy
of travel) 2 ! . . /_
-gmﬁ'mgpmmz CE Al

E HLZ)

Scale Bar 5004
\—1 Maps0urce
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Screens (cont.)
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00' 067
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Garmin GPSmap 76 Setup

The following procedure should be used to set up a Garmin GPSmap 76 receiver to
insure that data collected in the field is consistent with GIS data and imagery currently
available to USDA Service Centers.

1. To use the GPS unit with the DGPS receiver, do the following:

a. Connect the thin gray antenna cable from the
“GPS Out” port on the beacon receiver to the
external antenna port on the top of the Garmin.
This improves satellite reception over using the
internal antenna of the Garmin unit.

b. Connect the gray cable with the 4-pin Garmin
connector from the ‘quadcomm’/’octopus’ cable to
the data/power port on the back of the Garmin.
This powers the unit as well as relays the DGPS
signal.

c. Connect the red cable with the male cigarette

lighter adapter end from the ‘quadcomm’ cable
to the female cigarette lighter adapter end of the =
battery. This will power up the beacon receiver

as well as provide power to the GPS unit.

2. Turn on GPS unit by holding down POWER key until unit comes on.

3. Pressthe PAGE key untithe o oy ) P e
GPS Information screen appears. ~Acquiring Satellites ;rip ﬁomputer
racKs
. . Point
4. Press the MENU key twice to bring up the FPE R iiit Routes
Main Menu. 3 Proximity
w0 Celestial
5. Highlight “Setup” using the ROCKER key. 06-SEP-01 09:18:557 | SystemInfo
Press the ENTER key to select. | ;; ;e lisht  Memory  Power
UTH e =1
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6. The Setup page has a number of tabs
(General, Time, Units, Location, Alarms, and Interface)

Use the following procedure to change the setup values to those specified below for
each tab.

a. Use ROCKER key to move left or right to the desired tab.
b. Use ROCKER key to move up or down to desired field. Press ENTER.
c. Use ROCKER key to select the correct setting. Press ENTER.

7. General tab. (T3] Time Units L:.
Hode
Normal
a. WAAS should be “Enabled” as shown at right. This will e
allow for greater accuracy if used without the DGPS beacon U=
receiver. WAAS is used only when the interface is set to 15 Seconds
“Garmin” (i.e., not when it is set to “RCTM In/NMEA Out”). it
Message Only
Language
Note: The Mode will show ‘Simulator’ when in simulator mode. English
8. Location tab. fime Units (XYY A
Location Format
_ UTM UPS
a. Set Location Format to “UTM UPS”. Map Datum
Note: “Location format” simply determines the coordinate display on this  NAD83
unit. The data is always stored within the unit as latitude/longitude '.'I‘_"“' Reference
values. Mu:nujic Variation
b. Set Map Datum to “NAD83".

c. Set North Reference to “True”.
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9.

Interface tab.

NOTE: The preferred method of collecting data with the Garmin is to use it with

the DGPS Beacon Receiver.

a. Use Without the DGPS Beacon Receiver

The Garmin GPSmap 76 can be used without attaching the GPS to the DGPS
beacon receiver in instances where maximum accuracy is not a requirement. Such
instances might include conducting resource inventories, conservation planning,
navigation, etc.

Al e Yinterface)
To operate without the beacon receiver, set CETT
Serial Data Format to “GARMIN” .

Note: This setting is also used when downloading data to a
computer.

Use With the DGPS Beacon Receiver

The Garmin GPSmap 76 must be used with the DGPS beacon receiver in
instances where maximum accuracy is required. Such instances include certifying
conservation practices for payment, precise layout of conservation practices in the
field, precise navigation, etc.

When using the DGPS beacon receiver, set

Serial Data Format to “RTCM In/NMEA Out”

Baud to “4800”

Beacon to “User” and then enter a known frequency and bit
rate from the table below for one of the beacons providing
coverage in Washington State:

Location Freqg. Bit Rate
Appleton, WA 300 100
Robinson Point, WA 323 200
Spokane, WA 316 100
Whidbey Island, WA 302 100
Fort Stevens, OR 287 100

Refer to the map on the next page to find the DGPS Beacon closest to your
location. When a beacon signal is detected, “Status” should indicate “Receiving”
and a value for “SNR” (signal to noise ratio) should appear. A “Distance” value
may or may not appear. The GPS Info screen should indicate “3D Differential
Location” in the status line. Also a “D” in or above a satellite strength indicator bar
will indicate that differential corrections are being applied to that satellite.
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DGPS Beacons for Washington
and Approximate Beacon Coverage

3

Whidbey Island

Fort Stevens

! Appleton
Eesacon Location Frequency
A Appleton, Wi 200
& Rohinson Paint, W 323
g Spokane, W 316
& Whidbey |sland, WA, 02
& Fort Stevens, OF 287

Bit Rate

100
200
100
100
100

Additional beacon information and coverage areas can be obtained on the

US Coast Guard website at http://www.navcen.uscq.qgov/dgps/

10.Press QUIT twice to return to the GPS Information screen.
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Loading Background Maps into Garmin

The Garmin MapSource TOPO software was included in the Configuration 1 GPS
system. This software provides the capability to load maps into the Garmin receiver that
contain contour lines as well as more detailed roads than the receiver’s built-in maps.
This would be very similar to adding a topo map (i.e., DRG) to a view in an ArcGIS
project. MapSource divides a map into blocks or regions. These blocks do not
correspond to the USGS quad map boundaries. In fact, a block might cover an area
equivalent to that of 8-16 quad maps.

This procedure assumes that the MapSource TOPO software is installed on your
computer. If not, you will need to have it installed before proceeding. These instructions
guide you through loading background maps into the Garmin.

1. Insert the Western US CD (Disk 1 of 3) of MapSource TOPO into the computer.
2. Start MapSource program.
3. Use the Zoom Tool to draw a box around the area that you want to load the detailed

maps from.
'@ Untitled - MapSource BEE]
File Edit “iew Tools Help
ST e o o N VeV e Y P =
Maps ]Waypoints] Houtes] Tracks] GPS ] V iad
Mame ‘ Area ‘ Size | %
BY
@ PriestLake
] Lake Pend Oreil
Franklin D. Roosevelt Lake
olumbia River
Banks Lake
O maplz] - D KB [ ]
Map Set Name: = e
0 temsz Selected  [LatLon hadd®mm.mmm’ (AGS 84) W47 14.927 w117 02,327
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4. Use the Map Tool to click on sections of the map to load into the GPSmap 76. When
you click on a “block” of maps the area is outlined in yellow and the area that will be
loaded becomes shaded. The names of selected blocks are listed under the Maps
tab. To remove a block, simply click on it again.

@& Untitled - MapSource BE)] %]
File Ecit ‘iew Todls Help
MEEIEE I A S e R = s Y N S
Maps (2) | waypoints | Routes | Tracks | GPS | S = Ruby =
Name [fwea Size | 4 . Goolin
NESPELEM, W [EAST]  Topomap ABKE 4 [iea Gk
CHEWELAH, WD [wE Topomap 281 KB
CHEWELAH, WadD [EAST) Topomap 285 KB (
SPOKAME, ‘WD NORT... Tapomap 50K ) Inch ium Lsick
SPOKANE, WaD (SOUT...  Topomap 225KB 3
SPOKANE, WadD WEST) - Topomap 212KE Rranklin D. Roosevelt Lake \
ROSALLA, WwiasD (WEST)  Topomap 27T KB k& wDalkena
ROSALLA, WwWia-D [EAST) Topomap 3T KR 3 Cglada
RITZYILLE. W [EAST) Topomap 120KB ¥ . Oldtokn
. \Mespelern Cednma Th
Haller Fruitland
Belvedere [Camden -
Blanchard ]
Coules Dam Deef Park Spirit Laj®
.
Iiles
. hattaroy
55 @ _men\n Colbe Bathafurm
il b Creston £priry Harmes . ayden
LT e J
- oeur
Hartling, m X 12 & a0 )
arringtaon
Hrupp
@ Jrby
Jdarcellus
.Ruﬁ' L Tensed
Bitzille Ewan i A
an Emden Revere St. John JFarmingtiq
Lancaster
' o Marengo d Garfigld
f alston
3mepls)- 215 M8 prden a m Bmi |
7 |
ap Set Name: | CHEWELAH. widD (WEST). ROSALIA. | 1= ) . FEa Y SN S ).".
0 tems Selected |Lat/Lon hodd®mm.mmm' WGS 84)  N4T 51.251 W11 7 57.327 Spiokane, Wa-ld (West), Topomap, 212 KB

The GPSmap 76 can hold 8mb of map data, which is approximately 30 map blocks.

5. Connect the GPSmap 76 to the computer.

To computer
serial port

To Garmin
GPSmap 76

6. Turn on the GPSmap 76 (hold down red POWER key). R |

7. Press the PAGE key (2 to 3 times) until you see the GPS
Information Page. (s N EERTET
06-SEP-01 09:18:55

-11 - 11/18/2008



Geotechnology Technical Note WA-1

8. Press the MENU key. Select “Start Simulator”. Press the ENTER key.

9. Verify the “GARMIN” interface is selected:
a. Press the MENU key two times.

b. Use ROCKER key to select “Setup”; then

press the ENTER key.
C.
select the Interface tab. Verify

Use ROCKER key to move left or right to

Serial Data Format is set to “GARMIN" .

If not, toggle down and change the
setting.

10.In MapSource, click the Save to GPS button.

Trip Computer
Tracks

Points

Routes
Proximity
Celestial

System Info

Light Memory

¢ = 1/{EE

Power

tion Alarms Interface
Serial Data Format

Auto Detect...

COM1 -
Baud Rate: (175200 -

I~ TumDff

Port:

|

GPS After Transfer
* Jaupp

Jarcellus

9mapls] - 215 MB

Map Set Name: | [CHEWELAH, Wit D [(WEST], ROSALIA, =

0 ftems Selected LatLon hddd®mm.mmm' (WGS 84)

Emden

Jdarenga

Revers
.

Evran
St John

JLancaster

@ Untitled - MapSource =EE
File Edt “iew Tools
nlelgla & ) UsTopo-west =] @ | |[1Emi =] gal| |G| 2|l =
Maps (3) | wiaypoints | RoEeT Tiscks | GPS | SR = Ruby ~
Mame [ frea [ see | 4 Al
MNESPELEM. \& [EAST) Topomap 308 KB Rice k)
CHEWELAH. waAD (WE...  Topomap 281 KB p
CHEWELAH. WD (EAST) Topomap 285 KB Add
SPOKANE. WaA-D [NORT... Topomap 150 KRB .\n liurn 1 i usick
SPOKANE, WD (SOUT.. Topomap 225KRB 3
SPOKANE, WA-ID [(WEST]  Topomap 212KB anklin 0. Roosevelt Lake Chewe\ah
ROSALIA, wWa-D WEST]  Topomap 277kE
ROSALIA, WwWilD EAST)  Topomap NTKE Cglada I
RITZVILLE. Wwa EAST)  Topomap 120KB Noalloy Oldtogn
Cedonia s 1 =™, Th
[ Save To Device =] \”
piirigetale
Serial Port I USE Por | " JLamien Blanchard =
What To Save Deaf Park Spirit Laje
4
v Maps
- Select Al ellpini hattaroy '
I~ Select Mane iz Bathgtum
r . ‘ ayden
Communication Options toeur C
0 =
B

Gari

JFarmingtag
Id
15 mi A -

TS0,

Jensed

G

a. A pop-up window will appear with Maps checked. If you know
which serial port you connected to the Garmin, set the port
accordingly. If not known, click [Auto Detect] and it should find
the correct port. Baud rate can be set to 115200. If you
encounter communication problems you might try lowering the

baud rate. Click the [Save] button.

11. After transfer is complete exit MapSource.

-12 -
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Collecting GPS Data in the Field

Waypoints vs. Tracks

Once set-up, the Garmin GPS offers two distinct methods of data collection — waypoints
and tracks. Waypoints are individual locations stored in the GPS. Each point must be
consciously marked and stored by the user. The points are independent until the user,
with ArcGIS or similar tool, relates them as points along a line or polygon based on their
sequence. Tracks, on the other hand, are a continuous series of points collected
automatically at a regular time or distance interval. The only user intervention is to start
and finish a track log. Track points are treated by the GPS as points along a line or
polygon boundary. Therefore, the GPS can estimate area bounded by tracks without
downloading the points to GIS software.

The pros and cons of waypoints versus tracks are often debated. Features which consist
of well-defined points (i.e. field boundaries, fences, pipelines, etc) can, in most cases, be
captured more efficiently and accurately as individual waypoints. Points that are not well
defined or that are non-linear (curved) (i.e. treatment areas, wetland boundaries, etc) are
generally more accurately and efficiently captured using the track function. However,
tracks with short collection intervals can quickly exceed the GPS storage buffer. Also,
tracks collect data for wherever the GPS travels unless the user is careful to turn off the
track data collection when off-course. Finally, if using a vehicle to collect tracks, it is
possible to traverse a critical bend in a boundary between capture of points and
misrepresent the shape.

The user must ultimately choose a method best for each unique circumstance. Using the
MN DNR Garmin, waypoints and tracks can be edited and processed into point, line or
polygon layers for similar results.
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Required Accuracy Levels

When collecting data with GPS certain accuracy levels need to be maintained in
order to collect data as precisely as possible. This level of accuracy will depend
on the type of data being collected:

Using GPS to Certify Conservation Practices

When collecting data with GPS for use in certifying conservation practices, every
attempt should be made to maximize accuracy. In order to make this possible, it is
reqguired that the Garmin GPSmap 76 be connected to the DGPS Beacon
Receiver where beacon coverage is available. Data collected using DGPS is
inherently more accurate and consistent than data collected with autonomous

GPS.
The user should only collect data when the following | 0L ”“'

parameters have been met in the field: 30 Different

[ 1] i b
The Accuracy which is found on the GPS Information Page B a9 M“!!.
il
!

should be RGN IE RCELEL. The reported E

accuracy may occasionally spike above 10 feet with DGPS . _

but normally will average less than or equal to 10 feet. 125-JUN-04 124420
44 T 0473527
U 5272836

Using GPS for Conservation Planning

In instances where absolute accuracy is not a requirement (i.e. Basic
Conservation Planning, Resource Inventories, Navigation, etc.) the Garmin
GPSmap 76 can be used without being connected to the DGPS Beacon Receiver.
However, the following accuracy levels should be maintained for best results:

To acquire this level of accuracy without DGPS the GPSmap 76
may need to be connected to the external antenna, whether or not you are using a
Type 1 or Type 2 configuration. Also, the reported accuracy will vary throughout
your data collection time. Accuracy spikes of 50 feet or more can occur but
typically the accuracy will range from 10 to 30 feet. Therefore, an average
accuracy of less than or equal to 20 feet should be achievable.

The Accuracy which is found on the GPS Information Page should be
equal to 20 ft.
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Collecting GPS Data as Waypoints

Points that are well defined (i.e. wells, pipelines, fences, field boundaries, etc) can, in
most cases, be more accurately and easily obtained by collecting GPS data as
waypoints. Use the following procedure to collect waypoint data:

1.

2.

Make sure GPS unit is setup correctly (see Garmin GPSmap 76 Setup section).

Place the GPS antenna (either the external antenna mounted on the backpack pole or
the internal antenna of the Garmin receiver) directly over the point desired.

Wait until accuracy is below required value (see Required Accuracy Levels).

Press and hold down the ENTER key until the Mark Waypoint
screen appears with the coordinates of your current location
displayed. A default 3 digit number for the new waypoint will
display. The user can either change this number or accept the
default. If averaging is desired do the following, otherwise skip to
step 5 below.

Averaging
To improve the accuracy of a point, averaging can be used.

a) Press the MENU key.
b) Select “Average Location” and press the ENTER key.

c) The Average Location screen should then appear.
NOTE: Do not move GPS antenna while in this mode.

The Measurement Count field should start counting number of
measurements used in the average. The Estimated Accuracy
value should start decreasing. When you feel that enough
measurements have been recorded to get a good average of
your position, press the ENTER key to save the average.

Mark Waypoint
= 054

Locatian
11 T 0473527
um 5272836

Elevation  Depdh
2387 % e

v Show Home on Waps

Delete | Map |

4
1

Goto | I3

Project Location
Append To Route

for Main Menu

fverage Location

Locatisn
11 T 0473527

UM 5272836
Extimwried Aeearaey

44.7'
Elewation
2387 4

a0

| Save |

5. While on the Mark Waypoint screen, highlight [OK] and press the ENTER key to store

the point

Important note: Keep good notes in the field! Keeping notes of which

the office.

waypoints go where will make data handling much easier when you get back to
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Deleting Points

1. Press the MENU key twice.

2. Select “Points”. Press the ENTER key.

3. Select “Waypoints”. Press the ENTER key.

4. If you want to delete a single waypoint,

a. Highlight the desired point in lower window
(you might want to refer to the tips on using
the keypad earlier in this document).

b. Press the MENU key.

c. Select “Delete Waypoint”.

d. Highlight [Yes] and press the ENTER key to
confirm the deletion.

5. If you want to delete all of the waypoints,
a. Press the MENU key.
b. Select “Delete All".
c. Highlight [Yes] and press the ENTER key to
confirm the deletion.

Trip Computer
Tracks

Routes
Proximity
Celestial

System Info
Setup

Light Hemory Power

¢ 3 1/{EE

Points
Uzing Current Location

Cities
Exits

Waypoints by Name
044

= 041
= 042
= 043
= 045
= 046 I
= 047 ;

Distance 213" 152"

[EEdl to find nearest

Waypoints by Name

= KCHO

* MEMPHIS

= OMAHA

* ROCK ISLND
= SALLISAW
= ST LOUIS

Distance 2757 165"

[FEnd to find nearest

Find Nearest

Delete Waypoint
Delete By Symbol

Delete All

for Main Menu

Find Hearest

Delete All

[FEr0) for Main Menu

-16 -

11/18/2008



Geotechnology Technical Note WA-1

Collecting GPS Data as Tracks

The “Track” feature can be used to more easily collect data for boundaries, treatment
areas, etc. that might be difficult to define by manually marking waypoints (e.g., not well
defined and non-linear or curved). It is also useful if you would like to determine an
acreage estimate for an area while in the field. Before using tracks, however, the user
should be fully aware of the issues related to using this feature in the Garmin (see the
discussion under Waypoints vs. Tracks on page 13 as well as warnings given in this
section). When collecting data as Tracks, setup the Garmin as follows:

Main Menu
1. Press the MENU key twice to bring up the Main Menu. mputer
Points
2. Select “Tracks”. Press the ENTER key. Routes
Proximity
Celestial
Note: Before beginning a new track, you might consider clearing
the stored track log if that data is no longer needed (see SRl
instructions below). st Wewsry  Poser
Tracks
3. On the Tracks page, press the MENU key. Track l°s| 07 Fun |
Clear
4. Select “Setup Track Log”. Press the ENTER key. & Deloto All Saved
[FEnd) for Main Menu
5. Onthe Track Log Setup page, set Recording to “ Off” to turn OFF
tracking, or set Recording to “ Stop When Full” to turn ON
tracking. (Using “Wrap When Full” will overwrite the beginning of ey
your data if you fill up the memory.) The Record Method and Track Log Setup
Interval fields should be set appropriately to the needs of the Stop &
specific job. When traveling at slow speeds such as walking, set S Record Method
the record method to “Time” with the interval at 2 seconds. If :::..
“Auto” method is used, the interval “Most Often” should be used to Most Often
give best results. 0K
6. Highlight [OK] and press the ENTER key.
_ ) _ Tracks
Keep in mind that the antenna needs to be kept as close as possible t0 | | 1qck Log Setup
the boundary being marked. If you need to divert from the boundary, Recording
you should turn off tracking. Upon returning to the boundary, turn on  Reaord Method
tracking to begin collecting data again. Two separate track segments Auto
will be created which can be joined in the DNR Garmin software (see T
. . . . . . . Most Often
instructions in the DNR Garmin section). This same technique can be oK
used to define multiple features (i.e., turn off tracking to finish one
feature and turn on tracking to begin marking the next feature).
-17 - 11/18/2008
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Calculating Area

The Garmin GPSmap 76 has the ability to calculate the area of a single track or
multiple tracks that make up the same feature. The GPSmap 76 does not have
the ability to compute the area from individual waypoints. NOTE: This area
should only be considered as an estimate (see important note below
concerning official area calculations). Follow these steps to compute the
area of a Track:

1.

From the Tracks page,
Highlight [Save] and press the ENTER key.

You will be given the choice to save the entire track log, or if you
have multiple segments, you can choose how far back to save.
Make your choice and press the ENTER key.

IMPORTANT: In the process of saving a track, the GPS filters the
track data. Be aware that the area calculated may vary somewhat
from the area calculation you will get in ArcGIS from the unfiltered
(original) track data. This variation will depend on how complex
the original track data is. Remember that NRCS policy is to
calculate area/lengths measured with a GPS in
ArcGIS/Customer Service Toolkit before certifying a
conservation practice.

After viewing the area calculation of the track, highlight [Delete]
and press the ENTER key to remove this saved track. The
original track will remain stored in the GPS internal memory.

Again, keep good notes in the field! Keeping notes of which track
segments go where will make data handling much easier when you
get back to the office.

Clearing the Track Log

If the track log memory becomes full or you wish to free up memory
before beginning a new track, you will need to clear the entire existing
track log as follows:

1. From the Tracks page,
highlight [Clear] and press the ENTER key.
2. Highlight [Yes] and press the ENTER key.

Tracks
Track Loa|  AZ Full

Sc Save Back
Through
saved 1 07:08"
07.054
07:04%
Yesterday

Track
Hame
05-AUG-03
Distance Points
0.41" 7
Area
6.877599 ac

Show on Hap and Highway

Map

TracBack] OK |

_Trut;k
Hame
05-AUG-03
|' Do you redlly want

to delete track
05-AUG-03?

__No |IETW
Delete | Map |
TracBack] OK |

Tracks
8% Ful

Plose |
Do you redlly want
to clear the
track log?

LTI Yes |

Track Log

Cmuen |
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Using GPS Data

DNR Garmin (© 2001 Minnesota Dept. of Natural Resources) is a combination Visual
Basic program communicates with the GPS receiver and converts the information
received into shapefiles or graphics for use in ArcGIS. For more detailed information on
the use of this program, refer to the DNR Garmin help file.

Garmin GPSmap76 Setup for Downloading

1. Using the download cable (round Garmin
connector on one end, DB9 serial connector on the
other end) connect the GPS unit to an open serial
port on the computer.

To computer
serial port

To Garmin
GPSmap 76

nnnnnnnnnnnnnnnnnnnn

2. Turn on GPS unit. Press the PAGE key until the " ‘. "

GPS Information screen appears. Acquiring Satellites
3. Press the MENU key. :
BlStart Simulator]
Highlight “Start Simulator”. ;ré;l g
.
Press the ENTER key. Wl Loantion

This will stop the unit from trying to acquire satellites and thus
conserve battery power.

IMPORTANT: The Garmin GPSmap 76 interface setup MUST always be returned to the
Garmin format before attempting to download to ArcGIS using DNR Garmin!!!

4. Verify the “GARMIN” interface is selected:

i Main Henu tion Alarms Interface
a. Press the MENU key two times. Trip Computer Serial Data Farmat
b. Select “Setup”; then press the ENTER key. Tracks
c. Move left or right to select the Interface tab. :"'“t’
. outes
Verify Proximity
Serial Data Format is set to “GARMIN". Celestial

If not, toggle down and change the setting. System Info

Light Memory Power

e = 1/EE
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DNR Garmin Setup
Start ArcMap from the Customer File tab in Toolkit.

1.

2.

5.

From the Start button, go to All Programs—>DNR Garmin—->DNR Garmin or click on

the DNR Garmin desktop icon

DINR. Garmin

For a first time startup, a window will appear asking if you want to use the Default
Projection (NAD83 — UTM Zone 15). Answer “No” and change the projection.

Set the default projection by selecting File = Set Projection.

B MM DMR - Garmin

=)<

Load Fram »
Save To k

Set Projection

File Edit GPS Waypaoint Track Route Real Time Help

»»» Data Table =

et Projection

ArcMap 9.x Properties
Refresh Apps
Set App Refresh Rate

Exit

Note: File - Get Projection shows what the projection is already set to.

Go to File=> Set Projection

BEX

B DNR Garmin Properties

[ Froute 1 FTimelpt | hrchiap
Frojaction WNzypoirt rack
C EPSG (" ESA @

Uze ArcMap 9.%x projection capabilities using
the PRJ definition specified below. Mote:
ArcMap 9.x needs to be inztalled with a
license available but doez HOT need to be
runmning.

See the ArcMap Tab for more ArcM ap related
options.

PRJ Definition: Load PRJ |

oK Cancel

Reset | ANummes| IMNDNEN

Notice the blank area at the bottom of this
window, under PRJ Definition. Setting the
projection will populate this area with the
projection data. Without the projection
information, shapefiles made from GPS
data will not be projected and the
shapefile won't include a projection file
that enables ArcMap to re-project your
data.

Click on the button next to ArcMap

Do not click on the OK button yet.
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B DMR Garmin Properties

BEx

[ Route | FTmewpt | freiap
Projaction T WNlzy poitit T Track
i EP5SG i~ ESRI v Archap

Uze ArcMap 9.x projection capabilities using
the PRJ definition specified below. Mote:
ArcMap 9.x needsz to be installed with a
license available but doez NOT need to be
Tunning.

See the ArcMap Tab for more ArcMap related
oplions.

PRJ Definition:

FROJCS["MAD_1983_UTM_Zone_11H"]

GCS_Marth_American_1983" DATUM[ 'D_Marth_Am
erican_1333" SPHEROID["GRS_1930" 6373137 .29
8. 2572221 01]) . PRIMEM[" Greetwich” OLUNIT["Deqgr (4.

|Eancel| Rezet |JHDEEN JHEGHED

(1] 8

Now click on the Load PRJ button. A new
window will open where you will browse to
the ArcMap projection files. Browse to:

C:\Program Files\ArcGIS
\Coordinate Systems
\Projected Coordinate Systems
\Utm\Nad 1983

Select the appropriate projection file for
your UTM Zone and click on the OPEN
button.

The projection window should now look like
the example on the left, with projection
information populated in the box at the
bottom of the window. Click OK to exit the
DNR Garmin Properties window.

Setting the projection in this manner will ensure that a projection file is created each time
a shapefile is made with DNR Garmin. Having a projection file associated with the
shapefile will eliminate the warning message in ArcMap that says the data is missing
spatial reference information, and will also allow for the shapefile to be re-projected by

ArcMap whenever necessary.
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Downloading GPS Data

1. Select GPS - Set Port from the GPS top menu. (Different COM Ports may be
available on different computers.)

& MN DNR - Garmin o =
File Edit | GPS ‘Waypoint Track Route Real Time Help

GPSMAF IECE - :as Highway 2.00
Lat 47.6  oet Baud Rate P o Port ]
Al Open Port Fort 2 33 Data Table 33>
Park 3
[Commected  “lose Port . Chrl+5 Port Jé
T Ej;:t 3armin X Part &
Park &
Garmin Screen Shok Pork 7
Garmin Info Pork &
Park 9
Park 10

2. If the Garmin does not connect, select GPS = Set Baud Rate and check that the
correct port and baud rate (9600) are selected.

& MN DNR - Garmin - |0] x|

File Edit | GP5 ‘Waypoint Track FRoute Real Time Help

EPSHAF Set Pork r inu.ﬁ.ﬂ Amarnnac Hinko o 2_["]
Lat 47.6 BEEEENEEEE 4500 (MMEA Mode)
Al Open Port v 9600 (Garmin Defaulk) s Data Table 555
19200
Carrzdiad Elnsetlj‘surt . Ckrl+5 — y
= Ueie armin 8400
ne 5700
Garmin Screen Shak 115200
Garmin Info I
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3. Go to Waypoint - Waypoint Properties

B DNR Garmin Properties E]@l
Riote RTimeln Bk
F Pracion TT 'i.l'daypl-;niitipt TT — Uncheck the columns you do not want
Fiolds to Use: saved into your data. Any item checked
e T r—— 5| here will be converted to a column in the
me ias wpe |Leng e . .
7 o e = 10 attribute table of your shapefile.
v | ident ident C 24
v [ lat lat M 18
v | long long N 18 Required fields:
¥ | v_praj ¥_praj M 18 o
v | w_pr ¥_proj M 14 .ype
v | cogfient comment C a0  ident
Feplay dizplay C 10 e Jlat
symbol symbol C 10 ° Iong
unuzed] unuzed] C 4] o [oi
dist dist N 12 y_proj
prow_index pro_index C 10 ® X_proj
calor calor C 10 e comment
v | altitude altitude M 12 e altitude
depth depth M 12 .
temp temp M 12 e time
v [ time lime C 20 e model
wpt_class wpt_clazs C 10
sub_class sub_clazs C 10
attrib attrib C 10 w
£ >
1].4 | Cancel | Heszet |

4. Select Waypoint = Download to download waypoints (Using Track data is
discussed on page 28.)

& MNDNR - Garmin =10] x|

Fle Edt GPS | waypaint Track Route RealTime Help

GPSMAP 76 5 IALULCE AP Americas Highway 2.00

Lat 47.66862; Upload

Alt Waypoint Properties. ., »»» Data Table »>» I
| Connected | Projection: MAD_1983 UTM_Zone_11M | i

5. The program will begin retrieving all waypoints or tracks stored :
in the GPS memory. When all records have been retrieved, a DNRGES X
dialog box will appear that tells how many records have been Received 4 records,
received. Click [OK] to close this dialog box.

NOTE: If you are finished downloading, you can shut off the GPS unit to conserve
battery life. Simply hold down the Power key until unit shuts off.
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Editing GPS Data

& MMNDNR - Garmin =0 =]
File Edit GPS ‘Waypoint Track Route Real Time Help
GPSMAP 76 Software Yersion 3.80 YERBMAP Americaz Highway 2.00
Lat 47 BEBE227ELon -117 41609727
Alt EPE << Data Table <c¢ |
{* ‘waypaint " Track " Route " RTimewpt
ype ident lat long y_proj ¥_proj
1| Wi 'POIMT 1| 47 EEB0IE[ 11741718281 5273486 40653287 46
2| Wi 'POINT 2| 47 BEF99242( 117 41437445)  B2TI483 08958626 46
3w 'POIMT 3 4YEBE1E15E[ 11741436012 B2FI281.92964296| 46
4wt 'POINT 41 47 BEE14203( 117 A1732019)  B2FI279.39546764| 46
1 | i
| Connected | | 0 of 4 Selected i

Editing
Double-click on a cell to change its value.

Deleting Records
Select a single row by clicking on the row number to the left of the desired row.

Hold down mouse button and drag to select multiple rows. Press the Delete button |2
to delete highlighted record(s).

Deleting Columns

Select a single column by clicking on column heading above of desired column (D). Hold
down mouse button and drag to select multiple columns. Press the

Delete button to delete highlighted column(s).

NOTE: Changes made to this table within the DNR Garmin program do not affect the
data stored on your GPS unit.
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Working with Waypoint Data Using DNR Garmin

Once you have successfully downloaded the data from the GPS, you can then edit the
data and import that data into ArcGIS as either a point shapefile or as graphic points.

DNR Garmin also gives the user the capability to save the GPS data as a text file for later
reference. Save a copy of the data as a text file to keep as a backup file.

Editing the Waypoint Data

Before saving the GPS data, it is useful to edit the data to remove
unwanted columns of information. Generally speaking, type, ident, lat,
long, y_proj, Xx_proj, comment, altitude, time and model are the only
items that are needed. All other columns to the right should, in most
cases, be deleted before saving the data. In addition, any unwanted
waypoints should also be removed before saving the data. Refer to the
previous section Editing GPS Data on how to delete columns and rows
from the table.

Saving the Waypoints as an ArcGIS shapefile

After editing the waypoint data you can then save the data as a new ArcGIS shapefile,

or append the waypoint data to an existing point layer already in ArcGIS.

1. Select File > Save To > ArcMap > Shapefile Layer

B MNDMR - Garmin / ArcMap =) Note: To
Eile Edit @PS ‘Waypointk Track Route Real Time Help save your
Load Fram » data as a
Save To b File... text File
Set Projection Arctap b Zhapdel::ilebLayeFr...t q Jata Table > for backup
et Projection sD_1383 UTh =" E! ahass TEatre Lass . pgrp(?ses,
raphic [ click ‘Save
archMap 9.x Properties To—->File’
Refresh fApps
Set App Refresh Rate
Exit
2. If creating a New Shapefile, navigate to the drive and folder where

you would like to store the new shapefile, give it a descriptive File

Name (no spaces in the file name), then click [OK]. Normally this

data would be stored in the appropriate folder under C:\Documents

and Settings\your.name\My Customer Files Toolkit

\customer_name\. For example, if it is generic data put the shapefile

in Resource_Maps. If it's a wetland, then place in Determinations.

3. The new layer is added as a Layer in ArcMap.
D x|

4. If you chose a file name that has already
been saved, you may append the new points
to the existing layer by answering [YES].

File already exists, wWould vou like to append to it?
Answering MO will overwrite the existing file,

Mo | Zancel |
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Using DNR Garmin to Convert Waypoints to Lines or Polygons

A user may have a need to develop a line or polygon layer from the points obtained
with GPS. One method of doing this would be with heads-up digitizing using the
points as a guide (i.e., creating the point layer and connecting “dots”). This method
allows the user to determine the order of the vertices in the line or polygon and also to
ignore bad points. Another method is to toggle between the Waypoint and Track tool
in the DNR Garmin software. This method requires a field (e.g., point number) that
can be used as the order field. The values in this field would determine the order of
the vertices in the new line or polygon. If a field is chosen that does not order the
points in a sequential manner an unexpected line or polygon could be the result.
Hopefully your data was captured sequentially, or your field notes clearly indicate the
proper order of the waypoints. The time field can be used to identify the order in
which the data was captured, and you can edit the data table to set the proper order.

The Track tool can be used to convert points in an existing point layer to a new line or
polygon shape. You can use the Select Feature tool in ArcMap to select a subset of
points from within a point layer to make a line or polygon. If no features are selected,
a line or polygon is created from all the points within the layer.

In DNR Garmin, click on the radio button next to “Track”

i MNDNR - Garmin / ArcMap -10] x|
File Edit GPS Waypoint Track Route Real Time Help
Lat Lon
Alt EPE e Data Table <c¢ |
% Wappaint = Track " Route " RTimewpt
pe ident lat long y_proj ¥_proj
1[WwavyPOINT 1) 47BEBO111E|  -117.41718281| 5279486 40ER3387)  46E
2 wWavPOIMNT 2| 47BE799842) -117.41437445| B279483 8R9R8E2E|  4BE
3 wWaYPOINT 3| 47EBEE181BE| 11741436012 5H279281.92964296)  4BE
4'WwWavYPOINT 4|  47EBEE14803 11741732019 B27P9279.39546764 | 4BE
4 | i
[ Mot Connected | Loaded 4 records | 0 of 4 Selected o
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1. Next, go to File > Save To = ArcMap ->Shapefile. You will be prompted to
name the file. Navigate to the drive and folder where you would like to store the
new shapefile, give it a descriptive File Name and click [OK]. Normally this would
be the appropriate folder under C:\Documents and Settings\your.name\My
Customer Files Toolkit\customer_name. For example, put in Resource_Maps if it
is generic data, Determinations if wetland. Then the following dialog box will open:

& Output Shape x|
Pleaze Define the Dutput Shape

= Paint
* Line
= Polygon

Select the appropriate shape and click OK. The new layer will be added to the View.

# spokane_ToolkitGIS_Template.mxd - ArcMap - ArcInfo -8l % —

J File Edit View Insert Selection Todls Window Help | ¥

[ceual sex|- - sfE —d.4& M0 2

X @ = x
B £# Conservation Plan P
=] GPS_Poly Q
=
= GPS_Lines :: x
f— W ey
= GPS_Paints {‘7'7 @
- d W]
O Roads
O Rairoads =
Townships » li 2
Sections 'y
[ Comman Land Units [éﬁ m%
O Common Resource Areas k . @
O Cultural Resources
O Precipitation 0 @
O Precipitation Contours &% _"
O Quad Map Index o i
O wWDOE 303d List, Categor| == Lo
O streams g f
O Water Bodies — @
O Draft Spokane County So
[0 2005 FSA Color Complian: H

Spokane County Ortho PH
O spokane County Topo Mz

PemORN

KO [S— ]
Display | Source | D|e< ’
EEEEEEEER S

[ [1537557.72 1732067650 Feet |

!Bstart| J | O] Inbox - Microsaft Outlock | L@]GPS_TechNote_wn-l_o..l I TATOOLKITZ004 ArcGIS. . ||@ Spokane_ToolkitGIS... [ MMDNR - Garmin { arch... | [ O|D, [0 s:45am
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Working with Track Data Using DNR Garmin

B DNR Garmin Properties E]@l 1.
[ Route 1 RTimalilpt 1 Brehap
Projection T Wzgpoint T Track!
Fields to Use:
M ame Aliaz Type |Length | Precizion
v | type pe C 10
v | ident ident C 24
v | lat lat M 18
v | long lang i 18
v |y _proj y_proj i 18
v | =_proj ¥_proj M 13
v | new seq  |new seg |C 10
dizplay dizplay C 10
color color C 10
v | altitude altitude i 12
depth depth M 12
temp temp i 12
v | tirne firne C 20
v | rodel rnodel C 20
filename filename C 204
< pJ
(1].4 | Cancel | Rezet |

In DNR Garmin go
to Track - Track
Properties and
unselect the
columns you don’t
want.

Required fields:

type
ident

lat

long
y_proj
X_proj
new_seg
time
model

2. Once you have successfully downloaded the tracks from the GPS, you can then edit
and import that data into ArcMap as a point, line, or polygon shapefile or as graphic
points, lines or polygons. The data should also be saved as a GPS text file for later
reference. When loading the Track file, you will be prompted to Select Required
Fields. Accept the defaults as shown here.

& MNDN L
File Edit GPS ‘Waypoint Track Route Real Time Help

GPSMAP 76 Software ¥,
Lat 47 6686227 on -11

Alt

0 [X]+ |B#

EPE

= Wappaint
tupe ident
TRACK

@ Identify Fields ;
Select Required Fields

ll yay 2.00

=10l

<4< Data Table <<< |

—D ion Info

Ident: Iident - l

RTimehwpt

— Spatial Information:

Lat: Im
Long: lﬁ
_Proj: lﬁ
#_Proj: Iﬁ

[1]3 I Cancel I

= -

| Connected [
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Editing the Track Data

Before saving the GPS data, it is useful to edit the data to remove
unwanted columns of information. Generally speaking, the first six
columns of data (type, ident, lat, long, y_proj, X_proj, new_seg, time,
model) are the only items that are needed. All other columns to the right
should, in most cases, be deleted before saving the data. In addition,
any unwanted track points can also be removed before saving the data.
Refer to the section Editing GPS Data on how to delete columns and
rows from the table.

If you have multiple tracks that make up the same polygon, you need to
merge these tracks together before saving. In the DNR Garmin Table,
the start of each track is highlighted in blue. To merge two or more
tracks, double click on the cell in the new_seg column which
corresponds to the beginning of the track that you want to merge with
the previous track. Change the value from True to False.

& MM DNR - Garmin

File Edit GPS Waypoint Track Rouke  Real Time  Help

GPSMAP 76 Software Yersion 3.80 YERBMAFP Americaz Highway 2.00

il Modify Cell ¥alue

_ x|
Change falue to:

_ Cancel
| |
B
L IFaIse

? 44| 4F3701 BE0847E7 | Falze 2004/05/22-22:54:04

: 45| 4F3735.32066449| Falze 2004/05/22-22:54: 26

D 46|  4F37E8.31227459 2004/05/22-22:54:48

47| 473805.50858535| False 2004/05/22-22:55:12
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To split (divide) one track into two, change the value from False to True.

& MM DNR - Garmin / ArcMa -0 x|
File Edit GPS ‘Wawpoint Track Route Real Time Help
GPSMAP masras te t e eeaee— s - .- -
P Modify Cell ¥alue x|
Alt Change %alue to: a T able << I
o Cancel |
[ j
E - ITrue _I
+ B e W e o7 S = 200405/ 22-2253 54
? 44| 473701 66034787 | Falze 2004/05/22-22-54:04
: 45| 473735 32566449 | Falze 2004/05/22-22:54: 26
D 46| 473768.81227455 2004,/05/22-22-54: 48
47| 473805.50858535| Falze 2004/05/22-22:5512
48| 473835 58105356 Falze 2004/05/22-22-55:32
49| 473866.88275939| Falze 2004/05/22-22-55:53
J ]| A73899 93091190 Falze AONAMRF22.20-RR-1R _I_ILI
4 3
| Connected | | 0 of 200 Selected &

Saving Track Data as an ArcGIS shapefile

After editing the track data, you can then save the data as a new ArcGIS shapefile
(point, line or polygon) or append the track data to an existing layer already in ArcGIS.

1. Select File > Save To>ArcMap->Shapefile Layer

& MNDNR - Garmin / ArcMap

File Edit @PS  Wawpoint Track Rouote Real Time Help

Load From ¥ Leinn 2 00 VERBMAP Americas Highway 2.00
File. ..

- shapefile Layer. ..
Set Projection

Geodatabase Feature Class ...
* Track  faraphic

(3et Projection

Refresh Apps lat long y_praj

Set app Refresh Rate E LOG 47 B032661 3 1735243722 B2
E LOG 47 60325121 1735243261 B2V
E LOG 47 60318340 1735234032 BETA

Exxit

2. If creating a New Shapefile, navigate to the drive and folder where
you would like to store the new shapefile, give it a descriptive
File Name and click [OK].
Normally this would be the appropriate folder under
C:\Documents and Settings\your.name\My Customer Files
Toolkit\customer_name. For example, put in Resource_Maps if
generic data, Determinations if wetland, etc.
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3. Select the output type for the data. Click [OK].
It is recommended you use “Point” so that you can preview the
points. This is useful so that any ‘flyer’ points--points that veer off
from the desired location--can be deleted before converting the data
to a line or polygon.

@ Dutput Shape ﬂ

Pleaze Define the Output Shape

" Palpgon Ok |

4. The new layer is added to the View in ArcMap. Each individual track imported
from DNR Garmin will be a separate polygon or line feature.

% ToolkitGIS_Template.mxd - ArcMap - ArcInfo  BERNIE M KROISS Bernard_Kroiss-----—-kroih - - 5[

Eile Edit Wiew Insert Selection Tools wWindow Help |

DEE&| s 2@~ $|fimms o 2|8 wfo

=5 = v PR, '!
El £ Conservation Plan @
=] Walk_Route Q
A i |6l
O Rroads . -
O Rairoads “ E
[ Common Land Urits - @
[ Common Resource Areas »
O Cultural Resources m
[ Precipitation L -m!E
[ Precipitation Cantaurs k
O Guad Map Index
[0 wDOE 303d List, Categor i}
O streams T

[ water Bodies

[ Draft Spokane County So
2005 Fsa Color Complian:
[ Spokane County Ortha PH
O spokane County Topa Mz

| W
i
S B

CEmOBLMIQOUY EE KB

[ — - =5 <
Display o n\ & s A : | 3 !

e EEEEE =

| |1554538.17 17296362.37 Feet |

ﬂstartl J W] GPS_Techhiate_i¥... | P Customer Service Tl QA ToolldtGIS_Tem... W urtitled - Paint | | D] Inbose - Microsaft 0. . | B 1 DNR - Garmin | .. | O]9, @ 143 a0

If Appending to Existing Layer, when prompted to give a name for the
layer, select the desired layer you would like to append the track data to
and click [OK]. Answer yes to this question:

X
The tracks will then be appended to the File already exists, Waould vou like to append ta it?
points, lines or polygons (depending on answering MO will overarite the existing File.
the type of layer) already within the layer o Cancel |
in ArcGIS that you are appending to. —
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Uploading ArcGIS Data to the GPS Using DNR Garmin

DNR Garmin has the capability to upload position data from ArcGIS shapefiles to the
GPS. This allows you to store positions of features obtained or developed via ArcGIS
into the GPS unit. These stored positions can then be used in locating those features in
the field (see Navigating with the Garmin GPSmap 76 on page 34).

Uploading Waypoints

Waypoints can be loaded into the GPS from point shapefiles or graphics in the view.
DNR Garmin will only upload the selected features of the shapefile, if there are any
selected. Also, only selected graphics will be uploaded.

1. Select the points to upload and highlight the name of the layer in the table of
contents. Accept the default in Select Required Fields.

= £F Conservation Plan
= Walk_Route

F 3
aArE

F Y
[ Roads

& MM DNR - Garmin / ArcMap
File Edit GPS Waypoink Track FRoute Real Time Help

GPSMAP 76 Software V: Il d 5 i Xlbay 2.00
Lat 47 GBBBE227Lon -11 Select Bequired Fields
Al EPE . . <¢¢ Data Tahle <4<
Deszcription Information:
* wWaypaint |dent: IIDENT j R irneta/pt
type ider rarnent
WATPOINT Comment: |Taday's Date [~

IO X+ |B|&

Cancel |

2. Click on & MM DNR - Garmin / ArcMap

File >Load From 9ArcMap and select File Edit GPS ‘Waypoint Track FRoute Real Time He

Layer, or Graphic to begin uploading "" i““ LTy
waypoint data into the DNR Garmin S @i ) LLave

Graphic

table. Sek Projection
et Projection
¥ Track " Route
Refresh &pps
Set App Refresh Rate

Exik
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If you are loading graphics as waypoints they will automatically be assigned
sequential idents and the comment field will default to the current date/time, since
graphics do not have attributes.

Caution! The program will overwrite any waypoints on the GPS unit that have the
same ident as a waypoint being uploaded.

The Waypoint data can be edited in the DNR Garmin table if desired.
3. A message box will appear once the download

has been completed. Press the [OK] button. Tranzfer Complete. & 'Wappoints uploaded.

The data has been loaded to the GPS and is ready to go to the field.

Uploading Tracks

Tracks can be loaded into the GPS from line or polygon shapefiles or graphics in the
active view. In order to upload tracks from shapefiles, the shapefile must be the
active layer. DNR Garmin will only upload the selected features from the shapefile, if
there are any selected. If there are no selected features in the active layer, all
features will be uploaded. Similarly, only selected graphics will be uploaded.

1. Highlight the layer in the table of contents and click on File - Load From
—>ArcMap > Layer A track is loaded into DNR Garmin

2. Goto Track = Upload. A confirmation screen will appear showing that the
upload to GPSMap76 was successful. Each vertex of the polygon is loaded as a
point.

DMRGarmin

The data has been loaded to the GPS and is ready to go to the field.
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Navigating with the Garmin GPSmap 76

The Garmin GPSmap 76 can be used to navigate to (i.e., locate) any stored points (e.g.,
those uploaded in the previous section). This can be very useful for locating features
such as well heads, wetland boundaries, etc, or for laying out conservation practices
such as fences, brush management, or grass plantings.

Navigating to a Point

1.

2.

To navigate to a point, press the NAV key.

Highlight “Go To Point” and press the ENTER key.

Highlight “Waypoints” and press the ENTER key.

for Man Overboard

Points
Using Current Location

Cities
Exits

One of 2 screens will appear, Waypoints by Name or Nearest Waypoints.
Use the MENU key to switch between the two. (Note: The bottom of each screen

shows direction and distance to highlighted point).

Waypoints by Name

Points are sorted by name.

Select desired point

(see Tips on using Garmin keypad on page 3).
Press the ENTER key.

Nearest Waypoints

Points are sorted by distance from your current position
(nearest being listed first).

Highlight desired point using up/down of ROCKER Kkey.
Press the ENTER key.

Waypoints by Name

Distance 158" 30.4"

[EEnd to find nearest

Nearest Waypoints

= 020
= 002
= 019
= 033
= 050
= 028
= 046

Distance

EEm to find by name

127" 103*
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5. The Waypoint screen will appear.

Highlight [Goto] and press the ENTER key.

. Use the PAGE key to switch to the Map Page.

This shows your current location as a triangle near the center
of the screen and a line to the point you are navigating to.
The line indicates the direction you need to go (North is
toward top of screen). Zoom In and Out keys can be used to
change scale of map.

Example at right instructs you to move southeast 135.9 feet.

. An alternative to the Map Page is the Pointer Page.
Use the PAGE key to switch to the Pointer Page.

This shows a compass ring. The vertical line near the top of
the ring indicates your direction of travel. The large pointer
indicates the direction you need to travel to reach the
navigation point.

Example at right shows that you are moving north and that
you actually need to be moving southeast 135.9 feet.

. Once point is found, press the NAV key and select
a. “Go To Point” to find another point, or
b. “Stop Navigation” to end.

. Press the ENTER key to exit

Hayromt
= 041
Lepahean
11T 0460981
)] 5219433

Chewolien Bendk

4 -+
L L]

w' Sy Home mn Heps

Doteta | Mop |
[ Goto [T
SPEED DISTAHCE T NEX'I;

00" 1359

oooooooo

Go To 041
Go To Point

Stop Navigation

for Man Jverboard
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Appendix A — Field Guides

The “Field Guides” below are simply instruction “cards” that can be printed, cut out, and
laminated to carry along with the Garmin GPSmap 76 GPS unit in the field. They are
basically a 4"x6” size that can be carried in a shirt pocket or in the GPS backpack. If
desired, you could laminate 2 of them back to back to reduce the number of cards.

“Complete SETUP” Field Guide

Garmin GPSmap76 - Complete SETUP

Press MENU twice, select “SETUP”, use ROCKER key (left or right) to select the below.
Use ROCKER key to move to desired field and change to value shown.

for DGPS use
Time Location
Mode Time Format Location Format Serial Data Format
Normal user preference UTM UPS RCTM In/NMEA Out
WAAS Time Zone Map Datum Baud
Enabled Pacific NADS83 4800
Backlight Timeout Daylight Savings Time | North Reference Beacon Freq Bit Rate
15 seconds Auto True User #i### #i#
Beeper
Message Only Location Freq Bit Rate
Language Appleton, WA 300 100
English Robinson Pt. 323 200
Spokane,WA 316 100
Whidbey |.,WA302 100
Ft.Stevens,OR287 100

The settings on the and tabs can be set as the user desires. for downloadin

From the tab, scroll left once to reach the tab, which will be W
changed frequently (i.e., switching between field use and downloading). e
The settings on the other tabs will not require changing once they are set. Serial Data Format

GARMIN

11/18/2008
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“Interface SETUP for DGPS Use” Field Guide

Garmin GPSmap76 — Interface SETUP for DGPS Use

¢ Press MENU button twice.

e Select “SETUP” and press the ENTER key.

« Scroll left once using the ROCKER key to the tab.

e Move down to Serial Data Format field using the ROCKER key. Press the ENTER key.

e Select “RTCM In/NMEA Out” and press the ENTER key.

¢ Move down to Beacon field using the ROCKER key. Press the ENTER key.

e Select “User” and press the ENTER key.

¢ Move right to Freq field using the ROCKER key.

e Press the ENTER key. Location Freq  BitRate

e Select number using up or down of ROCKER key. Appleton, WA 300 100
(See table at right for appropriate frequencies). Robinson Pt., WA 323 200

« Move to next digit by pressing right on ROCKER key Spokane, WA 316 100
and repeat number selection. Whidbey Isle., WA 302 100

e Press the ENTER key to accept number. Fort Stevens, OR 287 100

¢ Repeat same procedure for Bit Rate
if it needs to be changed.

Press the QUIT key to return to the main menu.

NOTE: Remember to set Serial Data Format field to “Garmin” when you return to the office
to download your data.

11/18/2008
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“Marking Points” Field Guide

Marking (and entering) Points
w/Garmin GPSmap76

AEVATEH AGTUMALY

0.0t [ 2125 4 15.1 < Accuracy should be
3D GPS Location <=10ft for certifying

a e !! Ill <= 20 ft for planning
ﬂ-] Iﬂ[ T e

o o
=

06-3EP-01 01:1639%

1M T 0468116  _ 1541d be UTM coordinates
UTM 5262965

.III

‘&~ Ppress and hold ENTER key ~®

Mark Waypoint < change point name as

= 054 desired
Laoation

11T 0468116 < should be UTM coordinates
o 52:3;12155 (you can manually enter a point
2125 . by entering coordinates here)
" Show Home on Maps

Delete | Map |

Highlight [OK] and

Goto | HDTIE < press ENTER

11/18/2008
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“Deleting/Navigating to Points” Field Guide

Deleting

Press MENU twice.

GARMIN
Points GPSmap76

Navigating
to Points

Press NAV key.

Select “Points”

Select “Waypoints”

Select “Go To Point”

Select “Waypoints”

Highlight point using
Nearest Waypoint, or
Waypoints by Name
page

Select point using
Nearest Waypoint, or
Waypoints by Name

page

Press MENU.
Select “Delete Waypoint”
or “Delete All”

Select [GoTo] on
waypoint page

Confirm the deletion by
selecting [Yes].

Use Map or Pointer page
to guide you to the point.

11/18/2008
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“Starting/Stopping Track Logs” Field Guide

Starting GARMIN Stopping
Track Log GPSmap 76 Track Log
Press MENU twice > Press MENU twice

Select “Tracks” Select “Tracks”
Press MENU. Press MENU.
Select “Set Up Track Log” Select “Set Up Track Log”
To turn ON tracking, set To turn OFF tracking, set
Recording: Recording:
Stop when full or Off

Wrap when full
Record Method & Interval
As needed for specific
job. If Auto method is
used, select Highlight [OK] and
“Most Often”. press ENTER.
Highlight [OK] and
press ENTER.

Press PAGE until
Map page is displayed
to view “bread crumbs”.

Travel around desired
area. TRY NOT TO

STRAY OFF TRACK
WHILE LOGGING IS ON! [
When finished, turn track
log off as follows: >>>>>>

11/18/2008
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“Calculate Area/Clear Track Log” Field Guide

Calculate GARMIN Clear
Area GPSmap76 Track Log

Press MENU twice Press MENU twice
Select “Tracks” Select “Tracks”
Highlight [Save] and Highlight [Clear] and
press ENTER key. press ENTER key.
Select desired track Highlight [Yes] and
segment. press ENTER Kkey.
A page appears with the This will clear the entire

REMEMBER: This area
is just an estimate and
should be used as such.

NOTE
Because saving a track
filters the data, the track
SHOULD NOT BE
SAVED. Make sure to
delete it!

Highlight [Delete] and
press ENTER key.

Highlight [Yes] and
press ENTER key.

11/18/2008
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