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This Standard Operating Procedure (SOP) describes pre-season procedures for monitoring
riparian resources in NCPN parks. The procedures described here are primarily the responsibility
of the crew leader, who should be familiar with the monitoring protocol narrative before initiating
this and subsequent SOPs. Included in SOP #1 are a description of general preparations, field
season scheduling considerations, and a list of necessary supplies and equipment for sampling.
The procedures described here should begin no later than three months prior to the field season.

2.1 General Preparations and Review

1. Review monitoring narrative and all SOPs. The crew leader should be thoroughly familiar
with the objectives described in the NCPN integrated riparian monitoring protocols. This
person should also have a solid working knowledge of the conceptual models that summarize
existing knowledge and hypotheses concerning the structure and functioning of riparian and
aquatic ecosystems of the Colorado Plateau (Scott et al. 2005).

2. Identify season-specific plans. The crew leader should discuss specific sampling goals,
including scheduling and crew member responsibilities, with the program manager and
project manager. Goals for the upcoming season and a realistic timeline to meet the goals



should be established. Finally, the crew leader should review notes from previous seasons and
be familiar with any unique conditions (i.e., hazardous routes, missing markers) that were
encountered during that season.

3. Prepare the field folders. The crew leader should be familiar with the field folder for each
site and should check each folder to make sure that all of the listed items are included (Table
SOP1.1).

4. Obtain permits. The crew leader should work with the NCPN project manager to obtain all
necessary permits. These include Scientific Research and Collecting Permits as well as
backcountry hiking and camping permits. Scientific Research and Collecting Permits should
be obtained for each park using the National Park Service Research Permit and Reporting
System website, http://science.nature.nps.gov/research. These permits include a sub-section
on sample collection and vouchering that must be completed for all vegetation sample sites.
Backcountry hiking and camping permits or specific permission must be obtained for each
park where samples will be collected. This should be done through park backcountry offices,
park resource managers, law enforcement rangers, or other designated park staff.

5. Prepare supplies and equipment. All of the necessary field equipment and supplies for the
season should be inventoried and inspected. Equipment should be checked to ensure that it is
in optimum working condition. In addition to sampling equipment, additional items that
should be available include species lists, floras, datasheets, field notebooks, GPS units, maps,
and safety equipment. For a complete list of supplies and equipment, see Table SOP1.1
(below) and associated data collection SOPs (SOPs 4-10).

a) Equipment and supplies should be grouped together in containers according to
sampling activity, and each container should have an attached checklist of all of the
necessary supplies.

b) All field equipment should be available and organized at least one month before field
work is scheduled to begin. All equipment should also be examined for functionality
and completeness before field work begins. For example, a sufficient supply of
replacement batteries and pencils should be available.

6. Confirm site locations. Prior to the field season, the crew leader should check all GPS units
to ensure that the location coordinates of all sampling sites have been uploaded to each unit.
A print out of all sampling location coordinates should be included in the field folder as a
back-up reference for crew members. Topographic maps with sampling locations marked on
them should also be included in the field folder. Access points of difficult to reach areas
should be marked on the maps and if possible, the coordinates of these points should be saved
in the GPS units. Road or trail logs, in addition to site descriptions and contact information
for landowners, park managers, etc. should be maintained in the field folder.

2.2 Scheduling Field Work

Sampling schedule outline. Sampling for integrated riparian resources will be conducted during
established sampling windows (typically during leaf-off for surveying and during the growing
season for riparian vegetation), depending on the specific site. A tentative schedule should be
constructed for the entire field season, taking into account all logistical considerations. This
sampling schedule should provide an initial plan for the entire season but allow flexibility for
unforeseen circumstances. Potential reasons for schedule changes include weather (spring run-off
and snow melt dates, monsoon rainstorms), road conditions, backcountry permits, travel time


http://science.nature.nps.gov/research

between sites and other, sometimes unpredictable, accessibility issues. The number and
distribution of sites being sampled and number of field crew members will also determine the
schedule.



Table SOP1.1. List of field equipment and supplies.

Field Folder

Site description

Topographic site map with locations marked

Site coordinates

Road log

All necessary permits (research, backcountry, and camping)
Equipment list

Park contact information

Emergency contact information

Photographs

Copies of previous sampling efforts’ field notes and year end summaries
Site annotated plant species list

Park plant species list

Field Office

Waterproof pens

Pencils

Permanent Markers (e.g., Sharpies)

Field datasheets on regular and waterproof paper
Clipboards

Integrated Riparian Monitoring Protocol

Reach Layout

Flagging tape
Surveyor pin flags

Rangefinder

200-m Kevlar taglines

100-m transect tapes

Metal detector

Rebar — %" diameter, 4 ft. long

Pre-stamped rebar caps for marking transects and control points

Stamp kit

Hammer

Leather or other protective material for rebar caps

Vegetation Sample Collection

Point-intercept laser

2-m folding rulers

30-m transect tape

Chaining pins

DBH tape (minimum 244 cm diameter, prefer metal, auto-rewind)
50 cm calipers

15 cm calipers

Pre-stamped tree tags

4” rust-resistant steel nails

Modified concave spherical densiometer
Hand lens

Relevant floras



Plant press
Newspaper
Key to geomorphology surfaces

Geomorphology Sample Collection

Total station

25-m fiberglass survey rods
Prisms

Survey rod levels

Data logger

Extra batteries for data logger
Extra battery for total station
Battery charger

Hand held radios

Basic Field Supplies

Digital Camera

Chalkboard

Chalk

GPS (mapping grade)

Extra batteries for all equipment

Tool set (it is recommended that each crew member have personal multi-tool)
Compass

Watch

Personal and Group Safety

First aid kit

Satellite phone (cell phone or park radio may be adequate)
Insect repellent

Alcohol based hand-wash

Personal ltems

Rain gear

Sunhat

Sandals (or other water shoes)
Hiking boots

Drinking water

Sunscreen
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Riparian Monitoring Protocol for the Park Units in the Northern
Colorado Plateau Network

Standard Operating Procedure (SOP) # 3
Using Global Positioning System (GPS) Units
Version 1.00 (November 2008)

Revision History Log:
Prev. Revision Author Changes Made Reason for Change New
Version # Date Version #

This Standard Operating Procedure (SOP) explains the procedures and considerations
that all observers should follow when navigating to and/or collecting geospatial data at
riparian monitoring 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 is divided into two main sections: 1) Riparian Site Characterization and
Riparian Reach Establishment, and 2) Riparian Site Revisit. Each main section contains
minimum GPS receiver requirements, followed by brand-specific instructions. The intent
is to maintain a high quality of GPS spatial accuracy and collection capabilities

This SOP does not require the use of a specific brand of GPS unit; however, the unit is
required to meet the minimum standards listed below.

1 Definitions and Acronyms

NPS National Park Service

NCPN Northern Colorado Plateau Network

1&M Inventory & Monitoring Program of the National Park Service
SOP Standard Operating Procedure

GIS Geographic Information Systems — A computerized system used

to input, manage, manipulate, analyze and display geographic
data in digital form.

GPS Global Positioning System (unit/receiver/datalogger) — A three
part system of 1) 25+ Department of Defense satellites 2)
Control segment 3) Users with receivers



Coordinate system

FGDC

Feature
Data Dictionary

Tabular dataset

Spatial dataset

Raw data

Certified data

Working database

Master database

Riparian Monitoring Protocol — SOP #3 — Version 1.0 — November 2008
Page 2 of 21

Any three-dimensional reference frame that locates objects in
space.

Federal Geographic Data Committee, the interagency committee
that promotes the coordinated development, use, sharing, and
dissemination of geographic data.

A physical object or location of an event. A feature can be a
point, line or polygon (area).

Information (data) that describes features that will be located in
the field.

A dataset organized in a table or group of tables where each
column and row has a specific interpretation; often produced by
Microsoft (MS) Excel, MS Access, database, or statistical
software, and managed as text, spreadsheet, or relational
databases.

A dataset that is natively read by mapping software; often
produced by mapping software, such as ESRI ArcMap and
Arclnfo; also includes georeferenced imagery, geodatabases, as
well as hardcopy aerial photographs, satellite imagery and maps.
Data that have not been subjected to either quality control or
documentation procedures; includes data recorded by hand on
hard-copy forms, digital files from handheld devices, GPS
receivers, telemetry data loggers, etc.

Finalized project data, i.e., data that have undergone thorough
quality assurance and screening as well as complete
documentation.

A project-specific database for entering and processing data for
the current season (or other logical period of time). This might
be the only database for short-term projects where there is no
need to distinguish working data for the current season from the
full set of validated project data.

Project-specific database for storing the full project data set, used
for viewing, summarizing, and analysis. Only used to store
certified data.

2 Site Verification and Reach Establishment

The NCPN ecologist predetermines riparian reach monitoring locations (specific XY
coordinates in UTM NAD83). The NCPN requires the use of a mapping grade GPS unit

to record these plot locations.

2.1 Minimum GPS Receiver Requirements

e Capable of uploading pre-determined riparian monitoring locations
e Capable of utilizing data dictionary utilities (NCPN Riparian Data Dictionary, see

section 2.3)

e Capable of utilizing park-specific background GIS data layers

e Capable of navigation

e Capable of maintaining 4 or more satellites
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e Capable of maintaining horizontal errors of less than 5 meters (PDOP (or
equivalent error reading) of less than 6)

e Capable of post data collection correction (differential correction)

e Capable of storing date, time, elevation and coordinates of features collected (in
addition to data dictionary items)

e Capable of exporting features collected to a GIS data format

2.2 GPS Unit Setup

The NCPN currently uses the Trimble line of mapping grade GPS units and TerraSync
software to capture the spatial data for the riparian monitoring reach locations. The
requirements should be transferable to other mapping grade GPS receivers (such as Leica

etc.).

Positional accuracy can be affected by several factors which mapping-grade GPS units
can track and to some extent, compensate for. Table 1 lists these functions, their
definitions, and the standard settings.

Table 1 Minimum GPS Receiver Settings Standards

Name

Definition

Standard

Almanac

GPS unit collects data containing
estimated position of satellites,
time corrections, and atmospheric
delay parameters.

The unit will automatically collect the
almanac. Acquire within 10 days
prior to data collection or navigating,
download to computer.

Altitude reference

Ellipsoid model

Height Above Ellipsoid (HAE)

Antenna heights

GPS unit height above the ground
(average).

1.0 — 1.5 meters

Coordinate System

A reference system consisting of a
set of points, lines, and/or
surfaces, and a set of rules, used
to define the positions of points in
space in either two or three
dimensions.

Universal Transverse Mercator
(UTM)

Datum

Geodetic model designed to fit a
point on the earth’s surface to the
ellipsoid.

NAD 1983 (Conus)

Elevation mask

The minimum angle at which a
GPS receiver will track satellite
vehicles.

15 degrees

Logging intervals

Time interval between positions
gathered.

Point: 1 second
Line and Polygon: 5 seconds

Minimum number of
positions for a point
feature

Number of positions received then
averaged to create a point feature.

10

constellation of 28 DOD satellites.

Mode 2-Dimensional or 3-Dimensional 3-Dimensional (4 satellites)
PDOP Mask Positional Dilution of Precisionis a | 6.0 or less

measurement of the geometry of

the satellites.
Satellite vehicles Number of satellites, currently a 4
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Name Definition Standard
SNR Mask Signal-to-Noise Ratio is a 4.0

measure of the strength of the

satellite signal relative to

background noise.
Unit of Measure Units of measure. Meters
Zone In UTM coordinate system, the Zone 12 North (N)*

globe is divided into 60 north-

south zones. *Black Canyon & Curecanti are Zone 13 N

2.3 Data Dictionary

A data dictionary should be utilized to facilitate field data collection as well as assuring
necessary data items are (correctly) collected. The minimum elements necessary for the
riparian data dictionary are shown below. Once the project lead has given the GIS
technician all potential riparian points for a given park in a given year, those points are
then imported with the Riparian data dictionary (using Pathfinder Office), creating a data
file for Reach Establishment (park_est.imp). All point features in the Riparian Data
Dictionary should have the default feature settings of:

Logging Interval Time = 1 second
Minimum Positions 3

Accuracy Code

Label 1 ReachID

The following data dictionary digital file (.ddf) can be obtained by contacting the NCPN
Data Management staff.
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Reach Establishment Center Point Feature

The reach establishment point should be used to locate the center point of the riparian
monitoring reach. Once the location has been evaluated as an acceptable or rejected
riparian monitoring reach (see SOP #4), fill in the S_Action as “Accept” or “Reject.”

ii:zlgltﬁ:eesnter Attribute Explanation Entry Type
ReachID Numeric unique ID from Project Lead Entry not Numeric
permitted in the
field
S_Action e Accept — decision to accept the site as an Entry permitted | Menu
acceptable riparian monitoring location in the field
e Reject — decision to reject the site as an
acceptable riparian monitoring location
StreamName Displays the stream/canyon name. This is pre-populated. | Entry not Text
permitted in the
field
Comments Any comments regarding the site Entry permitted Text —
in the field Optional

Transect Start and End Points Feature
For riparian monitoring, there are seven transects per monitoring plot. Each transect
beginning and end point needs to be GPSed and identified.

X:?r?;iit; Attribute Explanation Entry Type
ReachlD Numeric unique 1D from NCPN ecologist Entry permitted Numeric
in the field
Trans_Point e T1 Left(Transect 1, river Left) Entry required Menu
e T1_Right (Transect 1, river Right) in the field
e T2 Left (Transect 2, river Left)
e T2_Right (Transect 2, river Right)
e T3 _Left (Transect 3, river Left)
e T3 Right (Transect 3, river Right)
e T4 Left(Transect 4, river Left)
e T4 Right (Transect 4, river Right)
e T5 Left(Transect5, river Left)
e T5 Right (Transect 5, river Right)
e T6_Left (Transect 6, river Left)
e T6_Right (Transect 6, river Right)
e T7_Left (Transect 7, river Left)
e T7_Right (Transect 7, river Right)
RebarMeters Distance, in meters, from the right transect point to the left| Entry permitted Numeric
transect end point. in the field
Comments Any comments regarding the site Entry permitted Text —
in the field Optional

Other Optional Point Locations (incidental observations worth recording) Feature:
This point feature is for incidental observations the monitoring crews may encounter. For
example, if you found lithic scatter or invasive exotic plant community or wanted to mark
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a particularly good way to get to the reach, you may want to mark that location with this
point feature, briefly commenting why you marked the location.

OtherPt . .

Attributes Attribute Explanation Entry Type

Comment Incidental observation comment Entry permitted Text —
in the field Optional

Comment2 Incidental observation comment Entry permitted Text —
in the field Optional

Routes to Reaches

This line feature is for mapping routes to riparian monitoring reaches that seem
somewhat difficult to locate. Once all data collection is complete, on the hike out from
the reach, this feature can create a route or trail for future field crews to easily locate the
monitoring reach.

Route . .
Attributes Attribute Explanation Entry Type
ReachlD unique ReachlD Entry permitted Text —
in the field Optional
Comments Incidental observation comment Entry permitted Text —
in the field Optional

All other data required from the GPS unit can be automatically downloaded from the
GPS unit (see section 2.6).



Riparian Monitoring Protocol — SOP #3 — Version 1.0 — November 2008
Page 7 of 21

2.4 Uploading possible monitoring locations

Mapping grade GPS units have the ability to upload data points to be used in concert with
the data dictionary. The (potential) riparian monitoring points are imported with the
Riparian Data Dictionary by the NCPN GIS technician. Importing points (uploading) to
the GPS unit eliminates possible reach mis-identification in the field, as well as allowing
the user to navigate more easily to a riparian reach.

Also, background data layers can be used to assist with navigation. The two GIS data
layers found most useful as background layers have been 1) roads and trails and 2)
hydrography, both combined with the park boundary.

2.5 Collecting data

Once you’ve navigated to the reach (or potential reach), it’s time to collect the GPS
locations necessary. Appendix A contains detailed instructions for use with the Riparian
data dictionary and various files. Open the file necessary, and begin logging the point
and any required data. Each point collected should be allowed to receive 10 positions
before ending data collection and moving onto collecting another type of point. Given
the terrain of many of the riparian monitoring locations, the liberal use of the offset
feature is recommended.

2.6 Downloading

When data collection is finished, the GPS data needs to be downloaded. The NCPN GIS
technician downloads the data from the GPS unit(s) after each field excursion, and then
differentially corrects the data, using the appropriate (closest) base station. The corrected
GPS files are then exported to a GIS data format. Table 2 indicates the attributes to
capture while exporting the corrected GPS data into a GIS data format (“turn on” in
Pathfinder Office).

Table 2 GPS Auto-generated Attributes to Capture

PDOP Update Status Height

Correction Status Data File Name Vertical Precision
Receiver Type Total Positions Horizontal Precision
Date Recorded Filtered Positions Standard Deviation
Time Recorded Data Dictionary Name | Position

Data should be exported using the same coordinate system used in the field (UTM,
NADS83 Conus, Zone 12 or 13, meters).

2.7 Uploading to the master Riparian Database

Once the GPS field data are validated & verified (GPS points given a visual review,
compared to GRTS coordinates, transect plot ID attributes verified) in ArcMap, the data
are ready to be uploaded into the working Riparian Database. The GPS data are exported
from ArcMap into an Excel spreadsheet for importing into the Riparian Database (see
SOP #13, section 3.1).
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3 Riparian Reach Revisit

Once reaches are established, no new data will be collected with a GPS unit when the
site(s) are revisited. GPS units will be used primarily for relocation of and navigation to
and from the riparian transects. This allows for the use of recreational grade GPS units
(Garmins, Magellans, etc.) rather than the sometimes heavier and larger mapping grade
GPS units. Mapping grade units certainly can be used to navigate to plots ready to be
revisited; however, the following steps demonstrate how one could utilize a recreational
GPS unit.

If it becomes necessary to physically move a transect endpoint, the field crew should
GPS the endpoint with the Garmin (or other recreational) GPS unit. In addition, a
distance (in meters) and bearing should be taken from the old endpoint to the new
endpoint. Both data sets should be given to the GIS technician, who will determine the
new coordinates for the plot, and pass those updated coordinates to the Data Manager for
incorporation into the Riparian database.

3.1 Minimum GPS Receiver Requirements

e Capable of uploading previously visited riparian monitoring transect locations
(XY points)

e Capable of storing date and coordinates of features collected.

e Capable of exporting features collected to a format that can be used by 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)

3.2 GPS Unit Setup

The riparian monitoring reaches which are to be revisited in a given year will be given to
the NCPN GIS technician. These locations (XY's of the plot centroid as well as all
fourteen transect beginning and end points) will then be uploaded into any recreational
grade GPS unit for relocation purposes. If using a Garmin GPS, data transfer is enhanced
by utilitizing the freeware DNRGarmin
(http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions.html). Background maps
of the area(s) to be visited should be uploaded from Map Source as well. Once the data
are transferred to the GPS unit, the GPS unit is ready for field use.

The GPS unit should be configured with the settings in Table 3.
Table 3 Minimum GPS Receiver Settings

Name Standard
Projection (displayed coordinates) UTM

Datum NAD 83
WAAS Enabled (on)



http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions.html

Riparian Monitoring Protocol — SOP #3 — Version 1.0 — November 2008
Page 9 of 21

Attachment A

File Explanations:
Existing Data Files on GPSes:
e Park_est — (Park Reach Establishment) This file also contains potential center
points of riparian monitoring reaches.
Background Layers (Files):
e PARK RdsTrls — This file contains the roads and trails for PARK, and the park
boundary.
e PARK Strms — This file contains the “streams” (hydrography) for PARK, and the
park boundary.

Basic instructions:

The following instructions are based on using a
Trimble GPS unit with TerraSync Professional GPS
software loaded.

Navigation:
To navigate to a point, open the file which contains the point you want to update.
Change the screen to the Map View (click on the Data drop down, and choose Map).

| Data |~ u
= | | n i |- | ﬂ
Ezxiskirng |v | Cpen | .| > |
hoose Existing Data File: N
Location: Default - kS w
Stark Time
_all_up... D4/16/08 10:... w
care_crc 08/07/07 02:... Z21KE
care_gst 08/07/07 01:... Z1KE
QOe09124 08/13/05 11:... 2KB
DING_&&8 08/19/05 11:... 953 KB
CARE_AS 08/19/05 11:... 397 KB w
FO911034 09/11/04 09:.,, Z50KE s
A0S04114 03/04/04 11:..., BOKE
Q0609126 05/09/04 12:... Z2FKB w
h0509094 05/09/04 10:... 163 KB o
Z0506104 05/06/04 11:.,, 107KB Eg
Sample 05/20/0309:... 55KB
w o
s
-
Features: Positions: 413
. |+l @|alal |0 2.392km
Status: Imported DD:  From Shape USlng the | | | | | | | Map
Tools (the drop

down menu directly underneath Map), use the Select tool to select the point to which you
wish to navigate. A box will display around the point.
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Map Tools dropdown
menu, Select tool.

|+l 2®ae 0 2.392km
e e e

Click on the Options button, then Set Nav Target, then the point file name. The selected
point will then be displayed with the target icon.

= TerraSync

Y || i frep |- i
A1~ [opre <[ oms <] o] A1~ [optre <] tzrers <] o]

u Zoom Extents i
+ h
® Ak Pan ko GPS Paositian

Auto Pan to Selection
Filker. .,

Update Selected Feature
Delete Selected Feature

Set Maw Start 3 b

Set Mav Target
180 All_possible_CaMY_upla -
Cross-Track Light Bar x

Enter Coordinates

Refresh s e
:()-( J-::.:
|t 2@ 0 2.392km 42 @B 0 2.392km
Navigation section (click on Map and chose Navigation). This

will open the navigation screen. As you move, this screen will display the information
needed to navigate to the point.

10
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¢ Nav 1";@{5'&97 x|

Navigate I ¥ | Target:1so an_possibl Options ¥
B S S J//‘////“_/.// e

Heading locked

Dist: 5.25 m " Bear: 103° (T) "

Turn: 14° |+| Head: 84° (1) |~

When you’ve reached your point and/or no longer need to navigate, select the Map
screen, then go to Options and select Clear Nav Targets.

§ Map |v| i
alhs |§.9‘3”°”5 ~ | Layers v| .| > |
H Zoom Exkents

® Auto Pan to GPS Position
Auto Pan to Selection

Filker...

Update Selected Feature
Delete Selected Feature

Set Mav Start 3

l Cross-Track Light Bar b
Enter Coordinates
Refresh
s
x
e|+|4]3®le|al O 2.392km

Data Collection:
For site recon and/or navigation, open up park_crc:

11



Riparian Monitoring Protocol — SOP #3 — Version 1.0 — November 2008
Page 12 of 21

B pats |- 0

Existing | - | Open |

L |

Choose Existing Data File;

Mame | Skart Time | Size |
care cro 08/07/07 01:4...

care_est 0sf07j07 12:2... 21KB

Features: &5 Paositions: &5
Skatus: Mok Transferred DD Ribérian

Change the view from the Data view to the Map view (upper left dropdown menu). In
this example, the background file is “CARE RdTrls”, so all the roads and trails are
displayed in addition to the potential riparian monitoring reaches.

|-

F Map [
A~ | options = | Lavers ~ | .|"|

™1l

3

Note that the PlotID (11)
and ecosite/allotment
(Begay & Begay/Alkaline
— Cath) are displayed.

49 5its_Crc The second label (ecosite/
Bsgay & Begayjakaine - Cath. allotment) does not always
4261163.53m N have data displayed.

478264.06m E
0,00 (HAE)

A

«|+|3]s|®lalel | D 7.004km Double click on a point from the map screen
I e e ]

12
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to bring up the data dictionary. You’ll notice the only field to fill in is the S Action field
(either Accept or Reject).

B Data |'| 0

Update |v| Options 'l > |
pryra .OK| p— |
Mark. as updated: -

PlotID: 11

Allotment: Begay Begay/Alkaline - Cath.

Comments:

Wisited:

If you are establishing a monitoring reach (after you’ve navigated to the location), under
Data and then Update, choose Collect Features.

% TerraSync

psta |~ 0
Update F| Options v| Close

th_crc ;
Eeqgin
fure:

|(§Y | T |Distance |A
(e

Update Features

= ite_Crc 7
Collect Features ite Crc P
" ite_Cro Y
File Manager e e 7

o
o]
O
W
] w Sike_Crc O ?
Ei m Site_Cre O H
Bz w Sike_Crc o ?
B3 w Sike_Crc O ?
B4 ® Sike_Crc O 7
B w Sike_Crc o ?
] w Sike_Crc O ?
E7 m Site_Cre O H
1] w Sike_Crc o ?
] w Sike_Crc O ?
50 m Site_Cre O H
1 w Sike_Crc o ?
2 w Sike_Crc O ?
] m Site_Cre O H
4 w Sike_Crc o ?
5 w Sike_Crc O ?
“
Positions: 1
PlotID: 11

Allotment: Begay Begayfalkaline - Cath,

13
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This will put you into the data dictionary, where you can log the Trans_Pts (transect
beginning and end points).

Bloss |~ 0

Collect |v | Cptions * | Close |

= 1l

File: cath_ere

Choose Feature: m
Type | Feature Mame [
Sike_Crc

EstFlotCenter

Trans_Pts

LowerLeft
CherPL
Paink_generic
Lire_generic
Area_generic

GUxnxnnn

For the Transect points, you’ll need to enter both the ReachID and which transect point it
is. Per reach, you need to take fourteen transect beginning / end points.

psta || 0
Callect |v | Qptions * | - |
66 Trans_Pts B o | cancel
PlotI0:
Trans_Paint:
Cormment: T_CenkerD
T_Cenkersn
T_Lower
T_LowerSi

14
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Creating Trails/Routes:

If you feel that the reach you’ve visited is difficult to navigate to and/or hard to find, you
may want to GPS the route you take out. This route can then be shown to future field
crews to enable them to get to the reach efficiently.

To map the route (trail) from the reach, click on Data/Collect and click on Route, which
will bring up a field to fill in the ReachID and any brief comments you’d like to add:

psts |~ i
Caollect |v | Cptions | Close |
File:  CANY_Revisit ® Croote Data |+ | EI
Choose Feature: Callect |v | Options + | = |
Type | Feature Mame |
- Site_Crc 9 Route H ok | Cancel |
= EstPlatCenter PlotID: | a99
= Trans_Pts
- CtherBt Carmments:
= Paint_generic | |
o~ Lire_generic
o Area_generic
]

As you walk along, the GPS unit will collect a point every 3 seconds. You don’t need to
do anything until you get to the end (as in, back to the paved road or trail or whatever).
At that point, just click OK to end, close and save the feature.

15
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Hints for Trimble units:

Log a point for a minimum of 10 “hits” (about 10 seconds).

Holding the power button down for 30 seconds will soft re-boot the XM GPS.
Holding the power button down for 60 seconds will hard re-boot the XM GPS.
Neither of these re-boots will loose any data, but you should recheck the
coordinate system.

To re-boot the Junos, there is a little hole on the top left side (next to the
expansion card). Push that with the tip of the stylus to re-boot the Juno.

To conserve on battery life (generally 8 hours on XMs and 4+ hours on Junos),
turn the unit off if you aren’t using it to navigate. It is recommended that
TerraSync be closed prior to turning off the unit.

The NCPN has a copy of the TerraSync Guide, which goes into more detail about
the many functions of TerraSync. Please contact the GIS technician if you would
like to take a look at it.

Report any idiosyncrasies with the Trimble GPSes to the NCPN data management
staff.

16
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Attachment B

Built-in GPS
Antenna
ZOOM IN/OUT
Keys \
ROCKER Key \

NAV / MOB Key —
\ 7 ; ;.‘mr«

POWER Key ™
QUIT Key Q o
il 0,,;" 75 o
PAGE Key / A
MENU Key ]

ENTER Key / i

LCD Display
(with Backlight)

1. To Connect GPS to Computer

Page 17 of 21

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

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

Ground
Black

Data Out
Brown

17
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2. To change the displayed map projection:

e Turn on the unit by depressing the POWER key
e Set Projection

1.
2.
3.

Access the Main Menu (press the MENU key twice)

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

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

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.

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.

3. Set GPS to log differentially correct data

e If not already on, power up the GPS
e Enable WAAS

1.
2.
3.
4.

5.

Access the Main Menu (press the MENU key twice)

Using the key, scroll down to Setup and press the ENTER key

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.
Scroll down to WAAS, press ENTER, highlight Enabled, and press
ENTER

Press the PAGE key to exit Setup

4. In the Field - optional

e Collect (or mark) a waypoint

1.

2.

3.
4.

When at the observation location, check the GPS Information page for
number of satellites (4 or more needed) and accuracy (12 meters or
less)

Press and hold the ENTER/MARK key until the Mark Waypoint Page
is displayed.

Using the Rocker key, change the waypoint ID.

Using the Rocker key, highlight “OK” and press ENTER

¢ Navigation

1.
2.
3.
4.

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

18
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Highlight the ‘GoTo’ button, press ENTER
As you start walking, the Pointer will point to your destination

5. Upload Background Data

e Upload background maps from MapSource (proprietary software) if needed
e Upload waypoints using DNR Garmin

1.
2.
3.

Connect GPS to the computer

Turn GPS on, then open DNR Garmin, it will connect to the computer
W hen 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
5N Edit GPS Waypoint Track Route Real Time Help

Load Fram ¥ ke rsion 2.09 VERSMAP CANYON OF LODORE, CO [(WEST), A
Save To * bn

PE »»> DataTables>> |
chion: UTH zone 12M

Set Projection

Get Projection

Exit

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.
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

Description Information:

Ident: fwiavPT_ID v

Camrment; |ferr—

type -~
lat
lon

WATPT_ID
ELEV M
%83

QK Cancel

6. A window will open stating “File was loaded successfully from....”,

click OK

19
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7. Points will be displayed in the MN DNR — Garmin window.

EE&)

File Edit GPS ‘Waypoint Track Route Real Time Help
GPS 76 Software Yersion 2.09 YERSMAP CANYON OF LODORE. CO [WEST). RANGELY. CO (WEST). D 0.00
Lat Lon
Alt EPE << Data Tahle <<<
¢ wiaypaint " Track " Route " RTimewpt
camment
il /A POINT : - 2 2 3440 /
B 2| WwaAYPOIMT | EB10 3857699538 11372274401  4273352.66341483| 262815.41937984
3| WwaAYPOINT | BB11 3857445432 113713506831 4273046798979 | 263612.02423832| GPS'd w/
+ 4| w/aYPOINT [ BB12 38590659778  -113.72664155| 4274869.90191635) 262607 79099192| GPS'd w/
% 5| wAYPOIMT | BE13 38.59115769)  -113. 71614687 4274907 52925162 263436 F1660812| GPS'd w/
: E|'wAYPOIMT [EB14 38.56685847) 11367955273 4272116.85777530) 266545 70186054 | GPS'd w/
7| WA POINT [ BB1S 38.58601384)  -113.71926451| 4274233 65693609  263144.93853185| GPS'd w/
Q 8| waAYPOIMT | BB1E 38.58952029)  -113.70901797| 4274707 44005218) 264052 34535372| GPS'd w/
9| waAYPOIMT | EB17 38.56644055)  -113.79131829]  4272360.57051950)  256805.09373981| GPS'd w/
10| wiayPOINT | BB2 3857992242  -113.71545611|  4273E58.73374292|  2B634B0.00072271| GPS'd w/
11]'WwaYPOINT | BE3 3857007033  -113.70543597| 4272539.46339046) 264300 76588132| GPS'd w/
19| wsanPnINT [ RRA 90 RRIRRAOE] 113 RETARRAE]  ADTORTI P170R111] 9RRATT T1RANARD| RPCA .;JV
Connected 1 af 104 Selected

8.

Upload
9. A window will pop up stating “Transfer Complete. # points uploaded”

6. Downloading Waypoints

DNR - Garmin
GRS Waypoint

Download waypoints using MN DNR Garmin freeware

If the points are correct, click on WAYPOINT on the top menu, then

1. Connect the GPS to the computer and turn on the GPS unit, then open
the program DNR Garmin on the computer

2. 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 those fields.

Track Route FReal Time Help

i Software Yersion 2.09 YERSMAP CANYON OF LODORE, CO (WEST). RANGELY, CO (WEST). D 0.00

Lon
EPE <<< Data Table <<<
(s ‘wWappaint " Track " Route " RTimeWwWpt
lype ident lat long y_praj #_proj camment altitude miodel
29| WaYPOINT | 40024 877190748 -109.6B1E5E34|  4252315.81490761|  E16262.81463461 0E-JUL-0314:25 1550 GPS 76
0] WaYPOINT | 40025 8.7E038371 10966227497 4291036.201568711]  B1E227.94928876 OE-JUL-0315:29 1484| GPS 76
| WaYPOINT | A0026 J0.ER0R0246) 10963019656  427977209831413]  E19185.11447794 07-JUL-03 1256 1266| GPS 76
32| WAV POINT | A0027 J0.ER440913) 10962480848  4279324.19332455|  E19659.99347518 07-JUL-03 14:31 1258| GPS 76
33| WaAYPOINT | ADO28 3869415343 -109.56646E83)  428381246011811|  B246E7.64903800 08-JUL-03 14:44 1516| GPS 76
34| WA POINT [ AD030 3873123859 10846983052 42B8063.92392776|  B33003.32519183 A-JUL-0314:02 1403| GPS 76
35| WaYPOINT [ AD031 38.73186554)  -108.47197629)  4288130.33985374| B32815.64328138 -JUL-0314:48 1393/ GPS 76
36| WA POINT [ AD032 38.73209353)  -108.47385610) 4288152.91543367| B32651.82017077 A-JUL03 1514 1407| GPS 76
37| WA POINT [ AD033 872798287 -109.47244694|  AZBTEIS.TVI4EETY|  B327H1.92121953 -JUL-03 16:04 1379|GPS 76
38| WAYPOINT | AD034 8725306500 10847081121 42877ITO0ETFIE4E|  B32923.51395210 01-40G-03 10:04 1395/ GPS 76
39 WaAYPOINT | AD0O35 IB.FAT0I2E2|  -105.4TE23346)  A2B75E7 84118541 B32454.51743753 01-AUG-0310:36 1389| GPS 76
A0 WaYPOINT | 40036 872659785 -109.47534816) 4287540.87392611| B32532.25018047 01-8UG-0311:11 1391 GPS 76
411w POINT [ ANTE? AR FAARTRY S1N9 47942529 APR7IINRR17R11A3 R3™MAT N95795R7 M1-40 15031152 14501 GPS 7R
«d 0 of 230 Selected
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Click on File, and then Save To. Navigate to the proper folder on the
computer where GPS files are stored.

There are several file types which you can save the file as. The NCPN
recommends saving the data as a projected shapefile (*.shp) file.
Name the file with the date of download in the file name (example:
Riparian_Junel0_09.shp) and click the Save button. A window will
display “File successfully written to ...”

21



NCPN Riparian Monitoring — SOP #4 — Version 1.0 — November 2008

NCPN Integrated Riparian Monitoring Protocol

SOP #4 Establishing the Sample Reach

Version 1.0 (November 2008)

Revision History Log:

lof11

Prev. Version # Revision Author Changes Made

Date

Reason for Change

New Version #

This Standard Operating Procedure (SOP) describes the methods for establishing a

monitoring reach for park units in the NCPN. Here, we provide detailed instructions for
(1) assessing the suitability of a new monitoring site, including rejection criteria; and (2)
establishing a sample reach, including sampling design for setting up transects. Detailed
information on setting up transects with a Kevlar tagline and meter tape is available in

SOP #5 (Relocating and Setting Up Transects). This SOP was modified from the

Environmental Monitoring and Assessment Program, Surface Waters: Western Pilot
Study Field Operations Manual for Wadeable Streams (Peck et al. XXXX).

Equipment List:

GPS

Compass with declination

Range finder

Pin flags (minimum 21)

100 m Kevlar tagline

100 m tape

Rebar (14, minimum; %2 inch (1.25 cm))
Sledgehammer

Rebar tags marked with transect numbers
Galvanized 12 gauge wire

Wire cutters

Tree tags

Galvanized steel nails

DBH tape

Clawhammer

Field note books

Datasheets

Pencils/ extra pencil lead/ erasers/ pens/ sharpies
Camera

Chalkboard
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Chalk
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Sampling Teams
A minimum of a three-person team is needed to establish and set up the monitoring
transects.

Procedures:

Site Verification

Potential monitoring locations will be selected based on the length of the stream within
park boundaries using GIS technology. Reaches of the stream that are confined by
bedrock or colluvium, or that are affected by a major tributary, will be buffered out of the
potential monitoring areas whenever possible. On longer streams, multiple random,
spatially balanced points will be generated using a Generalized Random Tessellation
Stratified design (GRTS). GRTS points will be assigned sequential numbers and should
be assessed in numerical order.

Assessing suitability of a new monitoring site:

Locating the centroid

1. Use topographic maps, aerial photographs, and a GPS unit to navigate to the
monitoring location.

2. Mark the point with a pin flag or flagging tape. This point is the center of the reach.

Determining reach length
1. Use a range finder or meter tape to measure the width of the active riparian zone at the
centroid, rounding to the nearest 1 m.

e The active riparian zone boundary is defined as the intersection of surfaces
dominated by riparian vegetation with surfaces dominated by upland vegetation.

e Good indicator species of the active riparian zone include Salix exigua and
Baccharis spp.

e Legacy riparian species, especially mature cottonwood trees, may be present
beyond the active riparian zone, but they will not dominate the surface or have
active regeneration (i.e., seedlings or saplings) on the surface.

e In some instances, this boundary may be between a riparian surface and a bedrock
valley wall or colluvial deposit.

2. Re-measure the width of the riparian zone at four additional locations, two upstream
and two downstream from the centroid.
e Separate each additional width measurement at a spacing equal to the width of the
riparian zone at the centroid.
e Measure the spacing between additional width measurements along the thalweg or
lowest point along the stream bed.

3. Average the five measurements and multiply by 6. This number is the length of the
monitoring reach. If the reach length falls outside of the desired range of 180 — 300 m,
default to the minimum or maximum reach length.
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e Minimum reach length is 180 m.
e Maximum reach length is 300 m.

Evaluating the sampling reach

Walk the entire length of the reach to determine if the reach meets the acceptance criteria,
described below. An acceptable monitoring reach contains riparian vegetation and
remains relatively homogenous throughout its entire length.

1. No more than 25% of the reach:
e Is confined by bedrock or colluvium (Fig. 1).
e Lies within a different stream type (perennial, intermittent, ephemeral).
e Isinfluenced by side canyon springs.

2. No major tributary junctions occur within the reach.
Major tributaries are indicated by either of the following:
e Perennial flow.
e Deposition areas that visibly affect the main channel, such as cobble bars or
boulder deposits, even if flow is ephemeral.

If a reach is rejected for any of the above reasons, be sure to collect the centroid pin flag
and move on to the next consecutively numbered GRTS point for evaluation.

Confined Bedrock

Unconfined aluvial

Figure 1. Idealized stream channel valley settings, including (a) colluvial, (b) bedrock,
(c) confined alluvial, and (d) alluvial or unconfined alluvial. Colluvial material is

typically found at the foot of a slope and is deposited as a result of gravitational action.
Alluvium is material deposited by running water. The active channel is represented as
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solid black. Confined here refers to a channel where the valley width is less than two
active channel widths. Adapted from: Montgomery and Buffington (1993).

Site Establishment

Establishing a monitoring reach

A confirmed monitoring reach consists of 7 transects with a maximum length of 100 m
each along which sampling is conducted (Fig. 2). Transects are numbered 1 through 7, in
order, from upstream to downstream. Transects are spaced equally throughout the reach
at a distance of the reach length divided by 6.

1. Mark the centroid flag as Transect 4.

2. From the centroid flag, walk downstream along the thalweg, or lowest part, of the
channel. Use a rangefinder or meter tape to walk the distance determined above (total
reach length divided by 6).

3. Mark the middle of the stream or the stream bank with a pin flag or flagging tape
labeled “5.”

4. Proceed downstream in the same manner, marking the location of Transects 6 and 7
along the stream.

5. Return to the centroid and walk upstream along the thalweg. Mark the locations of
Transects 1-3 along the stream.

0 100 200
Scale

Figure 2. Features of an established sampling reach. “4” is the centroid, star symbols
indicate locations of headpins, and the dotted line represents the upland-riparian zone
boundary.
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Establishing transects
When all transect locations have been determined, flagged mid-stream and labeled with
the appropriate transect number, you are ready to locate permanent headpins.

1. Starting at the center of the transect, have two crew members walk in opposite
directions perpendicular to the channel setting (Fig. 2). Itis helpful to have additional
crew members remain at the centroid or position themselves along the desired line to
assist in lining up the transect.

2. Walk until you arrive at a stable surface, upslope of surfaces that are flooded
frequently.

e The most stable surface is dominated by upland plant species and does not show
active erosion (landslides, slumps, rockfalls, gullying, etc.).

e |f stable surfaces are >100 m apart, headpins may be located on relatively stable
surfaces (e.g., terraces), indicated by legacy riparian species that show no
recruitment (i.e., no seedlings or saplings are present, only mature trees).

e If the active riparian zone is >100 m wide, place one of the headpins in a stable
area, and the other in the floodplain, documenting with witness trees (see below).

3. Mark the location with an appropriately numbered pin flag. If on bedrock, make a 2-
rock cairn or stand in place.

4. Stand over the pin flag, and confirm with the other crew members that the transect line
is still perpendicular to the channel setting.

5. Once the line has been confirmed, pound in a piece of rebar to mark the location of the
permanent headpin.
e Select a stable location.
e Hammer the rebar to within 5 cm of the ground surface.
e If on bedrock, mark the location with chalk and place a headpin in line with the
transect in the nearest possible stable location. The two pieces of rebar should be
a minimum of 20 m apart. Document the distance from the rebar to the end of the
transect.

6. Inscribe rebar information on a metal tag (Fig.3). Tags can be prepared beforehand in
the office or in camp.
Side One: “NCPN” and year

Side Two: Reach ID, transect number, and transect location (i.e., L = left, R = right).

NCPN 2006
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Figure 3. Format of metal tags used to mark rebar.

7. Attach the metal tag to the rebar using galvanized wire.

8. Record the location of the permanent headpin using a mapping grade GPS unit
(Trimble XM). Record 10 points for each headpin (see SOP #3).
e |f there is no satellite coverage at the headpin, move to a location with coverage
and offset the point.
e If no satellite coverage is available within 10 m of the headpin, mark the location
of the headpin on an aerial photo or topographic map.

9. Record the bearing of the transect in degrees (from right headpin to left headpin). Use
true north (i.e., set declination).

10. Take photographs to document the location of the headpin, including the cliff line or
other recognizable landmarks in the background.
e Label a chalkboard with the park code, reach code, transect number, river right or
left, and date (e.g., ZION, P-01, T3R, 14 Oct 2008).
e Prop the chalkboard by the rebar and pin flag.
e Take photos showing the rebar, chalkboard, and landmarks facing upstream and
downstream.
e Record the photo information on the photo datasheet.

11. If the headpin is located in dense vegetation or on an unstable surface, establish three
witness trees.
e Select three healthy trees within 20 m of the headpin. If possible, use different
species of trees.
e Record the diameter at breast height (DBH) and species of each tree. See SOP #9
for methods to measure DBH.
e Tag the tree just below breast height using a numbered aluminum tree tag. Angle
the nail downward, with the head pointing in the direction of the rebar.
e Leave 1” of nail exposed to allow the tree to expand.
e Record the tag number, bearing in degrees from the tree to the rebar, and distance
(m) from the tree to the rebar.

12. Continue throughout the reach, establishing headpins in the same manner for the
remaining six transects.
e If channel sinuosity is such that adjacent transects cross, establish the transects as
described above. Sampling proceeds as usual with the exception of collecting belt
transect data (SOP #8).
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Appendix A.

Reach Establishment Datasheet
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Reach Establishment Datasheet Data entered by: Data verified by:
NCPN Riparian Monitoring
Park Code: Reach ID: Date:
Observers:
Centroid UTMs: Zone N E
Active Riparian Zone Width (m):
Average Reach Width (m): X6 = Reach Length: Min. 180m Max. 380m
Unconfined alluvial
% Valley Setting: Confined colluvial % Confined Bedrock % Confined alluvial % %
% Stream Type: Perennial % Intermittent % Ephemeral
Establish transects from upstream (1) to downstream (7) and from right (R) to left (L) when facing downstream.
Transect
Coordinates
Transect
Right Location Location Length | Bearing
Transect Northing Right Easting (m) Left Northing Left Easting (m) (m) (Rtol)

T1 (upstream)

T2

T3

T4

T5

T6

T7 (downstream)
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Reach Establishment Datasheet Data entered by: Data verified by:

NCPN Riparian Monitoring
Witness Trees

Distance Distance
DBH | Bearing to rebar DBH Bearing to rebar
Monument | Tag # Species (cm) (°) (m) Monument | Tag # Species (cm) (°) (m)
Tl-La T4 - Ra
T1-Llb T4 -Rb
T1-Lc T4 - Rc
T1-Ra T5-La
T1-Rb T5-Lb
T1-Rc T5-Lc
T2-lLa T5-Ra
T2-Lb T5-Rb
T2-Lc T5-Rc
T2 -Ra T6-La
T2-Rb T6-Lb
T2-Rc T6 - Lc
T3-La T6 - Ra
T3-Lb T6-Rb
T3-Lc T6 - Rc
T3-Ra T7-La
T3-Rb T7-Lb
T3-Rc T7-Lc
T4-La T7-Ra
T4-1b T7-Rb
T4 - Lc T7-Rc
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NCPN Integrated Riparian Monitoring Protocol

SOP #5 Relocating and Setting Up Vegetation Transects
Version 1.0 (November 2008)

Revision History Log:

1of3

Prev.

Revision Author Changes Made Reason for

Version # Date Change

New Version
#

This Standard Operating Procedure (SOP) provides step-by-step instructions for
relocating and setting up transects for vegetation monitoring and surveying.

Equipment List:

GPS

Compass

Metal detector

Pin flags (minimum 18)
Flagging

Stream site folder

100 m Kevlar tag line
50 m tape

100 m tape

Level

Rebar (2, minimum)
Hammer or hand sledge to drive in rebar

Sampling Teams

A minimum of a three-person team is needed to establish and set up the monitoring
transects.

Sampling Procedures:

Details on reach establishment are described in SOP 4, “Establishing the sample reach.”

Each monitoring reach consists of 7 transects along which vegetation sampling is

conducted. Transects are numbered 1 through 7, in order from upstream to downstream.
The ends of each transect are marked with rebar, called headpins, that are driven into the
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ground to within 5 cm of the surface. Each headpin has a tag marked with the transect
number.

Relocating the transects

1. Use the site folder information, including site description, coordinates, topographic
maps, and photographs to navigate to the sampling reach.

2. Use UTMs, witness trees, azimuths, and photographs to locate the transect headpins.

e |f the rebar is missing, use the information provided by the sources above to
relocate the headpin as accurately as possible.

¢ If the headpin location is no longer available or has become unstable (e.g., active
erosion zone, tree fall, etc.), establish a new headpin location along the same
azimuth as the previous headpin. Use the guidelines in SOP #4 to select a
headpin location.

e |If a headpin is moved, remove and relocate witness tree markers as needed.

e Document the new headpin using the guidelines in SOP #4.

3. Place a pin flag or flagging at the headpins and mid-stream of each transect.

Setting up a transect

1. Have one person stand at each headpin location. On transects with thick vegetation,
additional people may be needed to stand in line with the headpins to provide an accurate
line of sight.

2. Drive a piece of rebar into the ground behind each transect headpin.
e Use the recorded azimuth to make sure the temporary rebar is in line with the
permanent transect.
e Leave adequate space above ground on the temporary rebar for attaching the
tagline and/or transect tape.

3. Attach the Kevlar tagline and/or the transect tape to the temporary rebar on river right
as you face downstream.

e Attach the tagline at a point so that one of the marked meters falls over the
permanent headpin.

e Use a cord to extend the transect tape such that the 0 m mark falls over the
permanent headpin.

e Do not attach to the permanent headpins, as this may cause the headpins to move.

4. Run the tagline and/or transect tape from river right to river left as you face
downstream.
e To avoid trampling vegetation sampling areas, walk on the downstream side of
the transect whenever possible.
o Keep the tagline and/or transect tape as straight as possible, both vertically and
horizontally. Thread through vegetation as necessary.
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Whenever possible, the line should not rest against any tree trunks or other

obstacles such as boulders or debris (Fig. 1).
Obstructing branches can be moved or tied back with flagging.

Use the level to make the tagline as level as possible.

6. Adjust the tagline and/or transect tape as needed.
[ ]

5. Tighten the tagline and/or transect tape.
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flagging to tie the transect tape to the tagline at regular intervals. This step is especially

8. If using both a tagline and a transect tape, take up any slack in the tape by using
important in windy c