Standard Operating Procedure (SOP) 3: Using Global
Positioning System (GPS) Units

Protocol for Monitoring American Peregrine Falcons
Central Alaska (CAKN) Inventory and Monitoring Network

Skip Ambrose!, Nikki Guldager?, Sonya Daw?, Margaret Beer®, Melanie J. Flamme*, Maggie
MacCluskie*

Sandhill Company
393 Castle Creek Lane
Castle Valley, Utah 84532

2U.S. Fish and Wildlife Service
Yukon Flats National Wildlife Refuge
1001 Noble Street

Fairbanks, Alaska 99701

3National Park Service

Northern Colorado Plateau Network
Arches National Park

Building 11

Moab, Utah 84532

“*National Park Service
Central Alaska Network
4175 Geist Road
Fairbanks, Alaska 99709

May 2018

U.S. Department of the Interior

National Park Service

Natural Resource Stewardship and Science
Fort Collins, Colorado



Please cite this Standard Operating Procedure as:
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American Peregrine Falcons in Central Alaska (CAKN) Inventory and Monitoring Networks.
National Park Service, Fairbanks, Alaska. Available online at:

https://irma.nps.gov/DataStore/Reference/Profile/2218300.

The main Narrative for the Protocol for Monitoring Peregrine Falcon in Central Alaska (CAKN)
Inventory and Monitoring Network is available from the NPS Inventory and Monitoring Central
Alaska Network website (http://science.nature.nps.gov/im/units/CAKN/) and the Natural
Resource Publications Management website (http://www.nature.nps.gov/publications/nrpm/
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SOP 3.0 — Introduction

This Standard Operating Procedure explains the procedures and considerations that all observers
should follow when collecting geospatial data or navigating to locations. This SOP is written for
use with recreational-grade GPS units such as those manufactured by Garmin or Magellan.
These units are far less expensive than mapping-grade units (e.g., Trimble GeoExplorer), yet
they are effective for obtaining point information at a level of spatial accuracy that is required for
this project. Recreational-grade GPS units do not have the capability of a data dictionary for
storing attribute information with point locations.

This SOP assumes that each observer is familiar with the operation and function of the GPS unit
to be used for this project. This SOP is intended to complement, not replace, the operations
manual accompanying the GPS unit. Each observer should be familiar with the use of their
particular GPS unit before entering the field to collect data or navigate to points.

This SOP does not require the use of a specific type or brand of GPS unit; however, the unit is
required to meet the minimum standards listed below. The procedures below provide project-
specific guidelines that are applicable to any recreation-grade unit. Attachment A contains
detailed instructions relating to the operation of the Garmin 76 model. Though this is not the
only GPS that may be used, instructions are easily transferable to other Garmin GPS models.
GPS functions other than those associated with this protocol are not explained in this document.

SOP 3.1 — Minimum GPS receiver standards for navigating and mapping:
1. The minimum GPS receiver standards for navigating and mapping are:
e Capable of storing date, time, and coordinates of features collected.
e Capable of exporting features collected to a format that can be used by a GIS
e Capable of maintaining an EHE (Estimate of Horizontal Error) of less than or equal to 12
meters. Maintaining an EHE (or EPE — Estimate of Positional Error) of 12 meters or less
meets the National Map Accuracy Standard.
e Capable of tracking a minimum of 4 satellites
e Capable of collecting real-time differentially-corrected positions (DGPS)

SOP 3.2 — Required Equipment
e GPS unit
One set of extra batteries
Operation manual
Compass
Rangefinder
USGS 1:63,360-scale topographic map
Personal computer for downloading data from the GPS unit. DNR Garmin (freeware,
available at http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions.html) should be
installed on the computer to facilitate the data download.
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SOP 3.3 — GPS Unit Setup
Do this before leaving the office (see Attachment A)
e Set GPS unit standards

Minimum GPS Receiver Settings Standards

Name Standard
Projection (displayed coordinates) | Decimal Degrees
Datum WGS 84

WAAS Enabled (on)

e Upload background data (MapSource) (if necessary)
e Upload existing waypoints to the GPS unit (if necessary)

SOP 3.4 — Navigation to an existing location

If an existing peregrine falcon observation point is to be revisited, the observer can relocate that
point using the GPS unit. Navigation to the point is best accomplished by using background
maps that have been loaded onto the GPS unit, in addition to using hard-copy USGS 1:63,360-
scale topographic maps.

e Select the waypoint you wish to navigate towards. Navigation to a point can be done
by following the pointer, or by obtaining distance and bearing to the point and
navigating by compass.

e In order to navigate, the GPS unit must be moving

SOP 3.5 - Collection of new location data

Once the operator has determined the location from which the peregrine nest will be observed, a
waypoint will be taken that represents that location. Associated information on bearing and
distance to the nest site is also be collected at that time.

e Take (or mark) a waypoint, and identify it with a unique ID that matches the location
identifier recorded on the field sheet: 3 digit nest territory number and one letter site
number — Ex. 002B identifies the observation location as in territory 002, nest site
observation point B. Space permitting, the CAKN recommends adding a GPS unit 1D
number to the end of the waypoint ID (002B3 would indicate GPS unit “3” was used
to mark the location).

e Record waypoint coordinates that are displayed on the GPS unit on field sheet

e Use compass to determine bearing to nest site and record on field sheet

e Record approximate distance from observation point to nest site. Use rangefinder, or,
if out of range, determine distance using topographic map

SOP 3.6 — Downloading Data from GPS Unit

(see Attachment A)

The data from the GPS unit are downloaded to a personal computer daily, or after each field
stint. Frequent, regular downloads will safeguard against any loss of data.
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Text files are required as part of the download. GIS shapefiles can be created at the same time.
See Attachment A for additional information on shapefile creation. CAKN recommends that
during the field season downloads be limited to text files, with a single set of GIS shapefiles
created at the conclusion of the field season.

Downloaded GPS text files will be appended to the Peregrine Falcon database at the time of data

entry (see SOP 7).

GPS_data

Peregrine

GPS_Unit_A

GPS_Unit_B

FINAL

UPLOADS

e

Data downloaded as text files.
/—
Include the date as part of the

TXT file name. Example:
PEFA_30Aug2004.txt

SHP Data converted to GIS format.
Include the date as part of the
file name. Example:
PEFA_30Aug2004.shp

/—
TXT
/—
SHP
~ All data downloaded as text

TXT files. Example:

PEFA _final_2004.txt
/—

SHP All data files converted to GIS
format. Example:
PEFA_final_2004.shp

Location data to be
uploaded to GPS

Figure 3-1. Recommended directory structure for data downloaded from GPS unit.

Peregrine Falcon Monitoring Protocol — Central Alaska (CAKN) Network
Standard Operating Procedure (SOP) #3: Using Global Position System (GPS) Units

SOP3-6 (Page 6 of 12)

Version 1.0

May 2018



Attachment A

Built-in GPS
Antenna

ZOOM IN/OUT
Keys

ROCKER Key \
NAV / MOB Key\
QUIT Key Q Ny

PAGE Key ? z |
MENU Key / e
ENTER Key s

LCD Display
(with Backlight)

This graphic demonstrates the keys of

a Garmin 76 GPS unit, and their functions.
These keys are referred to in the following
instructions.

POWER Key

SOP 3.7 —=To Connect GPS to Computer

e Either a serial or USB port cable will accompany the GPS unit. This is the cable that
connects the GPS receiver to your workstation computer, allowing the uploading and

downloading of waypoints.

e The serial or USB end of the cable attaches to your workstation computer. The other
cable end (below) inserts into the Garmin GPS unit (lift bottom of black flap on the back

of the GPS unit)

Cable View

Data In Power
White Red

Gm(‘;uu‘ Data Out
Black Brown
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SOP 3.8 — To Change the Displayed Map Projection:
e Turn on the unit by depressing the POWER key
e Set Projection

1. Access the Main Menu (press the MENU key twice)

2. Using the rocker key, scroll down to Setup and press the ENTER key

3. There are several tabs listed (General, Time, Units, Location, Alarms &
Interface) — using the rocker key, scroll over to the Location tab. Scroll down
with the rocker key to Location Format and press the ENTER key.

4. Scroll down the list of formats to UTM UPS, make sure this choice is
highlighted, and press the ENTER key.

5. Scroll down to Map Datum, press the ENTER key. Scroll down through the
Map Datum choices, press the ENTER key when NAD 83 is highlighted.

6. Press the PAGE key to get back to the “GPS Information” screen. (If the GPS
Information screen is not showing, press the PAGE key; it will cycle through
the screens). The bottom of the screen should now be displaying coordinates
as UTM.

SOP 3.9 — Set the GPS to Log Differentially Correct Data
e If not already on, power up the GPS
e Enable WAAS
1. Access the Main Menu (press the MENU key twice)
2. Using the key, scroll down to Setup and press the ENTER key
3. There are several tabs listed (General, Time, Units, Location, Alarms &
Interface) — using the rocker key, scroll over to the Location tab. Scroll down
with the rocker key to General and press the ENTER key.
4. Scroll down to WAAS, press ENTER, highlight Enabled, and press ENTER
5. Press the PAGE key to exit Setup

SOP 3.10 —Data Waypoint in the Field
e Collect (or mark) a waypoint
1. When at the observation location, check the GPS Information page for number
of satellites (4 or more needed) and accuracy (12 meters or less)
2. Press and hold the ENTER/MARK key until the Mark Waypoint Page is
displayed.
3. Using the Rocker key, change the waypoint ID to Nest Territory number plus
site letter (GPS number optional).
4. Using the Rocker key, highlight “OK” and press ENTER
e Navigation
Press the NAV key
Select ‘Go To Point’ then press the ENTER key
Select ‘Waypoints’ then press the ENTER key
Select ‘your point’ then press the ENTER key
Highlight the ‘GoTo’ button, press ENTER
As you start walking, the Pointer will point to your destination

oakrwdE
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SOP 3.11 - To Upload Background Data
e Upload background maps from MapSource (proprietary software) if needed
e Upload waypoints using DNR Garmin
1. Connect GPS to the computer
2. Turn GPS on, then open DNR Garmin, it will connect to the computer
3. When the MN DNR — Garmin window opens, make sure that the projection is
set to UTM, NAD 83, zone 12N (unless at CURE or BLCA, which are zone
13N). Go to File, then Set Projection to change projection.

% MN DNR - Garmin
(=N Edit GPS ‘Waypoint Track Route Real Time Help

Load From ¥ besion 2.09 VERSMAP CANYON OF LODORE, CO (WEST],
Save To 3 bn

PE »»» Data Table 33> |
(et Projection ctior: UTM zone 12N

Set Projection

Exit

4. Click on File, then Load From. You can upload a .txt file, .dbf file or a
shapefile. Navigate to the file you wish to upload and click Open.
5. A window will open prompting you select description information. Choose
appropriate fields for Ident (ID) and Comment and click OK.
& Identify Fields ®
Select Required Fields

Deszcnption Information:

Ident: fyavPT_ID -

Comment; |

WaPT_ID

ELEY M

W_A3

Y 53 v

OF. | Cancel |

6. A window will open stating “File was loaded successfully from....”, click OK
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7. Points will be displayed in the MN DNR — Garmin window.

8.

i MN DNR - Garmin

File Edit GPS ‘Waypoink Track Route Real Time Help
GPS 76 Software Verzsion 2 .09 YERSMAFP CANYON OF LODDRE. CO [WEST). BANGELY. CO [WEST]. D 0.00
Lat Lon
Allt EPE ¢« Diata Table <<
f* "W aypoint " Track " Route " BTimeipt
j comment #
1 :
B 2w POINT | BB1O 33ATR99R3R( 1372274401  42733R2EE341485)  2B2815.41937984| GPS'D w
A Ay POINT | BB JAET445432( 1371350631  4273046.73897331)  2R3612.02423532| GPS'D w/
+ 4" POINT | BB12 39.59059778) 11372564155 42748E9.90191635)  262607.79099192| GPS'd w/
» Bl WA POIMNT | BB13 3359115769 11371614687 4274907 52928162 2R343B.71BR0E12| GPS'd w/
: Ef "' POIMNT | BB14 JA.BEEE5E4F|  I13EVIER2TA|  42FA11E65777R30)  26E545 70196554 | GPS'D w/
D FlWayPOIMT | BB1S 39585071384 11371926451 4274233 65693605 263144.9385185| GPS'd w/
B[*way'POINT | BB1E 39.68952029( 11370901797 4274707 440082158 264052.34935372| GPS'd w/
Af Ay POINT | BB1Y 33.BEE44085( 11373131829 42723E057051350) 2HEB05.0337A931| GPS'D w/
10| wiavPOIMT | BEZ F.57I92242( 1371545671 4273658 73374292 263460.00072271| GPS'D w/
11| wavPOINT | BEZ 67007033 11370543897 4272539.46999046)  264300.76999132| GPS'd w/
12lvsmniT BRA wmeRwraasl A1 EeTaresel  avTneTa oiver11i] aeRmi T 11RANEER RRCA s} v
Connected 1 of 104 Selected

If the points are correct, click on WAYPOINT, then Upload
9. A window will pop up stating “Transfer Complete. # points uploaded”

SOP 3.12 - To Download Waypoints

Download waypoints using MN DNR Garmin freeware

1. Connect the GPS to the computer and turn on the GPS unit, then open the
program DNR Garmin on the computer
From the DNR Garmin main menu, click on Waypoint, then Download. Your
data will appear in the MN DNR Garmin window (see below). Elements to be
included in the downloading process are: type, ident, lat, long, y_proj, X_proj,

comment, altitude & model. These fields can be chosen by choosing
Waypoint from the main menu, then Waypoint Properties and checking only

2.

PDNR

GRS Waypoint

those fields.

- Garmin

Track Route FReal Time Help

i Software Yersion 2.03 YERSMAFP CANYON OF LODORE. CO (WEST). RANGELY. CO (WEST). D 0.00

Lon
EPE <<< Data Table <<<
{+ Waypoint " Track " Route " RTimeWpt
tupe ident lat long y_praj _proj camment altitude model

29| 'WwAYPOINT | A0 024 38.77190748|  -109.66165834| 4292315.81490761| E16262.81469461 OB-JUL-03 14:25 1550| GPS 78
30| 'wWaYPOINT | 40025 38.76038371|  -109.66227491|  4231036.20156811|  B16227.349285876 OB-JUL-03 15:29 1454|GPS 76
3| WaYPOINT | AD026 38.65860846|  -109.63018656| 427977209851413]  E19185.11447784 07-JUL-03 1256 1266|GPS 76
32| WaYPOINT | A0 027 38.65440913|  -109.62480848| 4279324.19333455| E19659.89347518 07-JUL-03 1431 1258|GPS 76
33| WaAYPOINT | A0 028 38.69415343|  -109.56646653] 4283812.460011811]  E24667.64903600 08-JUL-03 14:44 1516|GPS 7&
34| WA POINT | A0 030 38.73123899]  -109.46983052| 4288063.92392776|  E£33003.32519183 F-JUL-03 1402 1403| GPS 78
35| wWayPOIMT [ AD03 38.73186554 10947197629 4288130.33985374|  E32815.64328138 31-JUL-03 14:48 1393|GPS 76
36| WAy POIMT | AD032 38.73209353 -109.47385610|  4288152.91543367|  B32651.8201 7077 F-JUL-0315:14 1407 | GPS 76
37| weaPOIMT | AD033 38.72798287 10847244834 |  4287E98. 77945677 B32781.92121953 31-JUL-03 16:04 1379|GPS 76
38| wiarPOIMT | AD034 38.72830650 10847081121 4287737 06771646 E32923.51395210 07-400G-03 10:04 1395|GPS 76
39| wiaPOIMT | A0035 38.72703262 10947623346 4287587.84118541|  B32454 51743753 07-40UG-0310:36 1383|GPS 76
A0| wiaPOIMT | A0036 38.72659785 -109.47534816|  4287540087392611|  B32532.28018047 07-40UG-0311:11 1391|GPS 76
411w POIMT [ ANNE? SR FRRRTRY N9 47942529]  APRTAR[RR17R113 R3™AT N95795R2 -4 15E-0311-52 14501 GPS 7R

0 of 290 Selected
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3. Click on File, then Save To. Navigate to the proper folder on the computer
(see possible directory structure, Figure 3-1)
There are several file types which you can save the file as. The NCPN
recommends saving the data as a Text File (Comma delimited)(*.txt) file.
This is the default choice.

4. Name the file with the date of download in the file name (example:
Peregrine_Junel0_05.txt) and click the Save button. A window will display
“File successfully written to ...”

e Download waypoints using MN DNR Garmin and ArcView 3.x
1. Connect GPS unit to workstation
2. Open and activate the DNR Garmin-ArcView extension in ArcView. A DNR
Garmin dropdown menu will be added to ArcView.

&1 ArcView GIS 3.2
FI|E Edll Vlew Theme Graphlcs W'mduw Help AIaskaF'ak DMR Gamin

Iolkl |J|@|@\é"?l*°|§| |----|T| |

& |
3. From the DNR Garmin menu, choose “Set Projection”. Choose UTM

NADS83, and the appropriate zone (12 for all NCPN parks except CURE and
BLCA which are 13)

4. From the DNR Garmin menu, choose “Open Garmin GPS”. The following
window opens:

@@I 8] [

i MNDNR - Garmin with ArcView
File GPS “Wavpoink Track Route Real Time Help

GPS 76 Software Yersion 2.09 YERSMAP CANYON OF LODORE. CO MWEST]. H

Lat Lon
Alt EPE »»> Data Table>>> |
Connected

5. From this window, click on Waypoint, then Properties. Choose (check) the
following fields: type, ident, lat, long, y_proj, X_proj, comment, altitude &
model. Click OK to dismiss the Properties window

6. Click on Waypoint, then Download. All points collected will be downloaded.

7. Click on File, then Save To, then ArcView, then Shapefile.
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] Jo_joct30_dishp =

LN |

. MN DNR - Garmin with ArcView

FIEM GPS  Waypoint Track Route Real Tme Help
2.9 VERSMAP CANYON OF LODORE. CO [WEST]. H
<<< Data Table <<<
Route " RTimewpt
+ -
S 2| WiavPOIN 55409 .
D 3| WAYPOINT G5790)  38.66024502) -103.67136738 3-AUGL
A WATPOINT 61045 38.63387083 -109.65726782 -AUG-L
5] WaATYPOINT 64293 3062789309 -109.65059842 -AUGL |
- B[ WavPOINT 40001 38.76052134 | -109.57536774 o
=l FWAYPOINT - A000D2 3078830047 -108.53086545
8| WAYPOINT | AD00D3 3077603473 -108.52246108
9|WAYPOINT 40004 3877660730 -108.52026848
10['WaYPOINT | A0005 3877750777 -109.52096934
11 wWaYPOINT A0006 38.810729230) -109.49523540 i
L T An AnnAcnT | AN cannTaTT -
Connected Received 289 of 289 waypoints 1 of 283 Selected

=l

8. Navigate to the appropriate folder, and click Save. The newly created
shapefile will appear in the active ArcView view window. Notice that X & Y
coordinates have been added to the shapefile.
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