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I } 1.0 BACKGROUND

The Ontario Stream Assessment Protocol (OSAP) contains a series of standardized
methodologies for identitying sites, evaluating benthic macroinvertebrates, fish communities,
physical habitat; and water temperature in wadeable streams. Each section contains muitiple
.methods {modules) which vary in the amount of effort required to collect that data, and the
interpretations that can made. The modules are designed to be conducted individually or in
combination.

The OSAP was designed to address a variety of stream assessment issues, ranging from very
specific questions (e.g., determining maximum summer water temperature) to broader issues
(e.g., changes in fish community composition over time). Study design will be determined by
project managers and will indicate which modules should be completed.

The OSAP provides standardized methods that ensure data repeatability. Use of these
standard methodologies allow data to be shared, used for multiple purposes and stored in a
common database.

Protocols described in earlier versions are comparable to this version, however much of the

background information and interpretation advice contained in earlier versions has been
O removed. Additional guidance on study design is provided in the draft compendium manual,

“Guidelines for Designing and Interpreting Stream Surveys” {edited by Stanfield 2003).

2.0 ORGANIZATION OF THE OSAP MANUAL

The OSAP is organized into sections i.e., for evaluating benthic macroinvertebrates, fish
communities, physical habitat; and water temperature in wadeable streams. Each section
contains multiple methods (modules) which are classified by the amount of effort required to
conduct the survey (and the interpretations that can made from the data) according to the
following:

s Screening Surveys: These methods enable users to perform rapid inventories.
Screening surveys tend to be visually based. They are useful for the collection of
information for ‘state of the resource’ reports and for identifying future collection efforts.

s Assessment Surveys: These methods require more effort than Screening Surveys. They
are recommended for monitoring or impact assessment studies.
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» Diagnostic Surveys: These methods provide detailed data and a higher degree of
interpretative power than the Screening or Assessment Surveys, but require more effort
to conduct,

The component sections include:

actio 5
Site Identification and Documentation

Benthic Macroinvertebrate Assessment

Fish Community Sampling

Assessing Physical Processes and Channel Structure
Water Temperature Assessment

Data Management

GO | QPO [ =

Section 1: Site ldentiticatlon and Documentati_on

This section describes a standard set of procedures forlocating sites on streams, defining the
boundaries of the sampling sltation and documenting landuses that may influence the
biophysical conditions at a site, The first two modules are mandatory and must be completed
with every visit to a site. §1.M3 (Standard Assessment Procedures for Site Feature
Documentation) and S1.M4 (Diagnostic Procedures for Site Feature Documentation) provide
additional detail. Study objectives will determine which modules to use.

Section 2: Benthic Macrolnvertebrate Assessment

This section describes a number of standard tools for assessing benthic macroinvertebrate
composition. Benthic macroinvertebrates can be used to evaluate water quality. Physical
habitat conditions {depth, velocity and substrate) are measured to characterize background
conditions and to assist in interpreting data.

Section 3: Fish Community Sampling

This section describes standard electrofishing methods for sampling fish communities in
streams. The first module, Fish Community Sampling using Screening, Standard and Multiple
Pass Electrofishing Techniques {(S3.M1), describes three electrofishing approaches. The three

approaches are described in one module, as the procedures are similar, with the exception of
sampling effort.
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Section 4: Assessing Physical Processes and Channel Structure

The modules in this section provide standard methodologies for assessing habitat in wadeable O
streams. The data collected will allow analysis of the channel structure {e.g., cover, substrate),
channel processes (e.g., hydrology, sediment transport}, and the stream’s suitability for biota.
Standardizing data collection procedures enables comparisons to be made across spatial and
temporal scales by reducing error and controlling biases. Providing standard methodologies
that vary in the accuracy of the data collected offers flexibility for users to accommodate
different study designs.

Section 5: Water Temperature Assessment

This section describes techniques for assessing water temperature and estimating summer
maximum water temperatures. Water temperature strongly influences the composition of
agquatic communities. Knowledge of agquatic thermal regimes is important for predicting species
composition, activity level, behaviours and life cycle events. '

Section 6: Data Management

This section prbvides detail on how to manage the data collected using the OSAP, specifically
regarding data entry into a database (HabProgs), generating summary reports and exporting

information. Q

In each section, tips are provided to help with surveys and a general list of tips is presented at
the end of this section (Appendix 1). Crew members are encouraged to review these
periodically during the sampling season.

~ Section 7: Glossary and List of Acronyms
Section 8: Blank Field Forms

3.0 TRAINING

It is recommended that all crews complete OSAP training. The Ontario Ministry of Natural
Resources, Fish and Wildiife Branch or Department of Fisheries and Oceans should be
contacted for more information on upcoming courses.
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4.0 SAFETY CONCERNS

Crews should adhere to satety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.
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Hulsman, Bruce Kilgour, Brenda Koenig, Bob Newbury'?,_Audie Skinner, Elizabeth Straszynski,
Jennifer Thomas and Donna Wales.

Students of the Central Hastings Secondary School assisted with the testing of the repeatability
and ease of application of several procedures.

Emily Joyce and Scott Gibson provided valuable criticisms of earlier drafts of the manual.
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Appendix 1 O
Tips For Collecting High Quality Field Data )
Clearly and legibly record all data with a sharlp pencil.
Use capital letters for text records.

Make corrections neatly.

Once they are completed, data sheets should be checked by another person for tegibility,
accuracy and completeness.

Field forms can be photocopied onto waterproof paper for working in inclement weather.

Check all stream names, stream and site codes, and sample numbers to ensure they are
correct on all forms.

Use an equipment checklist.

Record -99° (-999 for depth) to indicate that a measuremeﬁt could not be performed.
Only use codes that are specified in the protocol or on the data forms.

Additional information should be noted iﬁ the comments box.

Use only the measurement units on the field formé (i.e., mm, m etc).

DON'T leave a blank field on a data sheet. Always record a value for a numeric field or a dash
for a presence/absence field if the object (i.e., a cover type) is absent.

DON'T ASSUME anything. Check the manual, or with your partners or your supervisor.

General Introduction: Page 5



m ' ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 1

Site Identification and Documentation

TABLE OF CONTENTS
Mg ::;e Title Type
S1.M1  Detining Site Boundaries and Key Identifiers mandatory
S1.M2  Screening Level Site Documentation mandatory
S1.M3  Assessment Procedures for Site Feature Assessment Surveys
Documentation
S1.M4  Diagnostic Procedures for Site Feature Diagnostic Surveys

Documentation

g Section 1= Site Identiflcatlon and Documentatlon A
: peal fmmm PR¥ <0 EE ;r-_s

S1.Introduction: Page 1



O INTRODUCTION

This section describes a standard set of procedures for locating sites on streams, defining the
boundaries of the sampling site and documenting landuses that may influence the biophysical
conditions at a site.

To standardize data collection and reduce sampling error, site boundary definitions must be
consistently defined. The first module provides methods for uniquely identifying a sample site.
The other modules describe the screening, assessment and diagnostic techniques that should
be used to document site location and adjacent landuses. Each module is described below.

The first two modules are mandatory and must be completed with every visit to a site. Modules
3 and 4 provide additional detail. Study objectives will determine which modules to use.

S1. M1: Defining Site Boundaries and Key Identifiers

This module defines a site as a geomorphic unit that begins and ends at a crossover (i.e., the
location where the main concentration of flow is in the center of the channel when the stream is
at bankfull flow} and is a minimum of 40 m long. Key identifiers that uniquely define a site are
described (i.e., 'Stream Name’, ‘Stream Code {Unigue Code)’ and a ‘Site Code’).

S51.M2: Screening Level Site Documentation

This module describes the collection of geographic coordinates as the minimum information
required to document a site location. Coordinates should be confirmed using a Geographic
Information System (GIS).

1

S1.M3: Assessment Procedures for Site Feature Documentation

This module describes techniques for precise documentation of site boundaries (essential for
tracking channel migration). Technigues for the collection of information on adjacent landuses
are also described.

S1.M4: Diagnostic Procedures for Site Feature Documentation

This module provides methods for georeferencing the location and meander pattern of a site.
Guidance for diagnosing the linkage between landuse and biophysical properties is also
provided.

Py
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 1, MODULE 1

Defining Site Boundaries and Key Identifiers®
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Appendix 1. Rationale for Site Boundary Definitions

" Author: LW Stanfield
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1.0 INTRODUCTION

The utility of data collected at a site is dependent on how well the site location, condition and
surrounding environment are described. Field studies for which data will be compared to a
standard or among sites/years, require that site boundaries are identified in a consistent
fashion.

Historically, site lengths tended to be standardized within a study regardless of stream width
(i.e., 50 m} and sites would start and finish often in different habitats. Alternatively, sampling
areas were chosen based on time constraints or focused on specific habitat types (i.e., pool or
riffle). A more objective approach is to base the sampling site on geomorphic criteria, such as
the riffle-pool sequence. This is the basis of the site definition in this protocol. Defining sites by
physical boundaries ensures that data will be comparable through space and time.

This module describes a consistent means of uniquely identifying each site, and documenting
the site location. It must be conducted in conjunction with S1.M2, Screening Level Site
Documentation, to ensure that information about site location and length is accurately recorded.

2.0 PRE FIELD ACTIVITIES

This module takes 5 to 15 minutes to complete.

Pre-field activities should include:

e Landowner contact
e Documentation of site access and appropriate stream identifiers:
o check the HabProgs database to see if the site has been previously described
and obtain the unique identifiers for the site
o ifitis a new site, ensure that an appropriate stream name and code is
determined and is used on all data forms?.

e Equipment check

% The province of Ontario is developing a master list of stream names and codes that will be
stratified by the National Hydrographic Demarcation System for Watersheds. Once completed,
this will be incorporated into HabProgs and will replace the exisling stream name and stream
code system of unique identifiers. This will not affect data that has already been collected, but
will improve the future organization of data given the hierarchical nature of stream networks

S1.M1: Page 1



The following equipment is required:

1. Tape measure or hip chain
2. Metre stick

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid Kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

3.1 Naming the Site |
Each site should have three identifiers, (‘Stream Name’, ‘Stream Code’ and ‘Site Code’) that |
when combined, uniquely identify each site surveyed in the province. :

The ‘Stream Name', is the name recorded in the provincial gazetteer or the Ontario Stream |-

Assessment Protocol database (HabProgs).

The ‘Stream Code’ allows differentiation between streams with similar names (i.e., Trout Creek).
The ‘Stream Code’ may be recorded in HabProgs. Make sure that the correct Stream has been
retrieved by checking the descriptive fields for the stream, otherwise data may end up attached:
to the wrong ‘“Trout Creek’. If the stream being surveyed is not in HabProgs, contact the
database manager to obtain an appropriate 'Stream Name’ and ‘Stream Code’.

The ‘Site Code’ must be unique for each stream. The 'Site Code’ cannot exceed eight digits
and can be any combination of letters or numbers. It is best to choose abbreviations that
describe the location of the site. For example, a site on Wilmot Creek, downstream of the 3™
concession, could be ‘3CDW’. Check the HabProgs database to avoid duplicating a ‘Site Code).
Avoid using O's or 0's or I's or 1's, as these could create data entry problems.

To assist users in identifying the correct stream, it is recommended that the National !
Hydrographic Watershed Code also be recorded for each site sampled (i.e., 2HG02). This
information is available in Ontario Ministry of Natural Resources (OMNR)'s Natural Resource
Values Information System (NRVIS} and at OMNR district offices.

Record these site identifiers on the Site ldentification Form (see Appendix 2 in S1.M2,
Screening Level Site Documentation). It is important that the ‘Stream Name’, ‘Stream Code’,
and ‘Site Code’ are consistently recorded on all data sheets. '

Defining Site Boundaries and Key Identifiers AT
: edited May 2007 o
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3.2 Identifying the Site Boundaries

A ‘Sampling Site’ should represent at least one riffle-pool sequence, be at least 40 m long, and
begin and end at a crossover point (Figure 1). Measure the mid-channel length (Figure 1) by
chaining the site from the bottom (i.e., the downstream end of the site) to the top. At some sites
{channelized or highly unstable streams), it will be difficult to identify the crossover points. In
these situations, an-area with similar bank height on both sides and a relatively uniform depth
profile across the channel should be chosen as the bottom of the site. Search for an area with
similar conditions that is at least 40 m upstream and use this as the top of the site. For
example, if crassover points occur at the 0, 29 and 52 m marks, the site would end at the 52 m
mark. When study designs require sampling much longer units of stream, managers are
encouraged to split sampling among several sites that meet the above criteria.

Crossover Point
A crossover is the location where the thalweg (main concentration of flow, normally the deepest

part of the channel) is in the centre of the channel during bankfull discharge. This occurs when
the flow "crosses over" from one side of the stream to the other. Crossovers are usually but not
always associated with riffles and the banks on either side of the stream are very close to the
same height. Crossover points will be separated by half-meander lengths {Figure 1)} and
therefore all sites will be multiples of half-meander lengths. The crossover point represents an
area with a slower, uniform flow that occurs when the stream has its greatest erosive ability.
This results in materials being deposited across the stream (i.e., towards the midd|e of the
channel).

The spacing of crossovers is related to stream width. For many stable low gradient streams,
crossover spacings are seven to ten times the bankfull stream width. For example, if the stream
width at a crossover is 9 m, the next crossover should be between 63 and 90 m (longitudinal
distance) upstream. |n higher gradient, step-pool streams, this relationship decreases to five to
seven times stream width. These patterns are not as reliable in developed areas.

Do not shorten the site length as this may bias the surveys because certain habitats may be
under- or over-represented.
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Procedures for Chaining Site Length

Site length is measured by chaining up the center of the stream (Figure 1). One person
stands at the bottom of the site in the middle of the stream to mark the starting point. A
second person proceeds upstream until the stream changes direction (or until the end of the
tape). The second person marks the point, measures the distance, and waits for the first
person to reach the mark before proceeding upstream to the next mark location {Figure 3).
At the centre of each curve in the stream, the second person marks the location and calls
for the first person to move up. Do not stretch the tape around corners. -
|
This process is repeated until the total site length is measured. Unless the station ;
boundaries have already been marked, crews will typically chain the length of the site and
identify the upper boundary at the same time (i.e., at the first crossover after the 40 m mark
is crossed). ||

- Mark Points
.................. LOﬂgilUdlﬂa|
Thalwan

= == Site boundaries

Too of bank o water
approximalely the

Figure 1: Site Boundaries and Length Determination.

The first crossover point (half-meander length) occurs at 27 m, therefore musl il
conlinue 10 next crossover. '

Del'mmg Slte Boundarles and Key Identifiers

_ ed:ted May 2007,
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O Appendix 1

Rationale for Site Boundary Definitions

1. Crossovers can be found in all flowing waters and even the most disturbed systems wili
' begin re-establishing crossovers where velocities are the slowest (under high flow
conditions).

2. Use of geomorphic boundaries standardizes definitions across disciplines and promotes
multi-disciplinary studies of flowing waters.

3. The 40 m minimum length optimizes the balance of variance and effort for a variety of
parameters (fish community, instream habitat, substrate).

4. This length of stream can be sampled in a single day using the methods described in this
manual. '

5. Sampling multiple sites within a longer stream segment provides a more rigorous evaluation
than just sampling a larger section of stream. This enables local variances in the
biophysical properties of the stream to be measured, whereas sampling one long stretch of
stream homogenizes the results®,

® Some measures must be made over longer stream sections, for example, the longitudinal
profile of riffle and pool sequences, or sinuosity. These should be measured using
Geographlcal Information Systems or Global Posmonlng Systems

ng Site Boundaries s and Key ldent|f|ers
edited May . 2007, :
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(\f 1.0 INTRODUCTION

This module describes how to obtain and record validated geographic coordinates, which form
the minimum descriptors required for locating a site. Geographical coordinates (i.e., latitude
and longitude or Universal Transverse Mercator (UTM)) are usually collected using a Global
Positioning System (GPS) { see Appendix |). Some units provide uncorrected coordinates and
considerable effort may be needed (up to 15 minutes per site} to correctly locate these sites.
Correcting these coordinates is necessary before the data can be confidently used in
Geographic Information Systems {GIS).

Recent advances in GIS provide tremendous opportunities for illustrating and analyzing spatial
data. Trend analysis (in time or space) is feasible only if accurate descriptions of the location of
the sites are available. Application of this module will enable future surveyors, with the aid of a
GPS, to locate the approximate location of a sampling site. For more precise locations of site
boundaries, it is recommended that the ‘Assessment Procedures for Site Feature
Documentation’ (S1.M3) be used.

2.0 PRE-FIELD ACTIVITIES

This module must be performed in conjunction with $1.M1 {'Defining Site Boundaries and Key
(\ Identifiers’). Geographic coordinates can be obtained in several ways. With the following
materials available, each technique typically takes less than five minutes.

Site description form

GIS with water flow and roads layer

GPS unit (differeritially corrected}, and/or

Maps that are of sufficient scale to locate the sile within 50 m

PN~

3.0 FIELD PROCEDURES

3.1 Georeferencing the Site Location

3.1.1 Using a GPS

Obtain coordinates for the bottom of the site. When sufficient satellites have been received, the
GPS will provide the UTM coordinates. If the site is in a heavily forested area, is isolated from
beacons, or is in a steep valley, the GPS unit may be unable to read enough satellites to obtain
a position. This is a good reason to bring a copy of the Ontaric Base Map (OBM) as a backup.
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3.1.2 Using a Map

Obtain a copy of the OBM that includes the location of the site. Locate the site on the map and
using a straight edge, read the UTM coordinates for the bottom of the site (to the nearest metre,
following the standard of two digits for the grid, six digits for the easting, and seven digits for the
northing {see Appendix 1 for a discussion on UTM grid coordinates)}. If an OBM is not
available, obtain a 1:50 000 topographlcal map and record the latitude and longitude for the site
in the appropriate boxes on the field sheet. Record these to the nearest decimal minute (i.e.,
48°24.8).

3.1.3 Using a GIS

Many offices have access to a GIS and associated water flow and roads layers. Project ||
managers will often identify the location of a site using a GIS and provide a map with the site |l
location and coordinates to field crews. Crews must record new coordinates if the location !
differs from the coordinates provided. If no map or coordinates are provided, use a GIS to
identify the site location when the crew returns from the field.

3.2 Validating the Site Location

The most reliable process for validating site locations is to compare coordinates recorded on the
data sheet to the [ocations in a GIS or on an OBM. [f either of these were used to initially locate
the site, it is recommended that the alternate technique be used during the validation process.
This reduces reader error and the eftects of dritt. Drift refers to the error introduced into a GIS
from overlaying maps of different resolution.

3.3 Filling Out the Site Identification Form

Ensure that each box from the ‘Stream Name’ down to and including the ‘Datum of Coordinate |
Source’ is filled out. In addition, try to fill out the ‘Township/Municipality’ to ‘Watershed Code’, ;
and the ‘Comments’ boxes. The ‘Crew’ and 'Date’ must also be filled out on all data sheets. If |
surveys require an upstream site boundary to be determined, then ‘Site Length (m.)’ must also |
be recorded on this form. Table 1 identifies in bold what must be recorded and in ilalics what

should he recorded in each box and an example sheet is provided in Appendix 2.
4.0 DATA MANAGEMENT
Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store them in a place separate
from the originals.

E - s C Screemng Level Slte Documentation o T ey §
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m 2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models and improve habitat management practices and policies.
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A rs Bl b . iy . A h e Y .. 5
m E . % . Screening Level Site Documentation

e

S1.M2: Page 3



Table 1: Guidelines fo'r Filling Out the Site Identification Form

‘Stream Name’

Record as shown in the Master Stream Name Database (see S1.M1).

‘Stream Code

Enter appropriate three character code as per Master Stream Name Database (see $1.M1).

{Unique Code)’

‘Site Code’ Assign appropriate code, descriptive of site location {see S1.M1).

‘Year' Include all four digits.

‘Sample’ A sample event is one completion of the protocol, regardless of how many days it takes to

finish il. A second sample would be a rapeat assessmant or a sample conducted in a
ditferen year. .

‘Uncorrected UTM
Coordinates’

For uncorrected UTM coordinates, recerd the following number of digits for the UTM |
coordinates: grid (two), easting (six), northing {seven). 5

‘Latitude’ and

As an alternative to the UTM coordinates, record the latitude and longitude of the site to the i!

‘Longitude’ nearest second. .
‘Corrected UTM Once corrected, record at least the feflowing number of digits for the UTM coordinates: grid
Coordinates’ (two), easting (six), northing (seven) in the ‘Uncorrected UTM coordinates’ boxes. Note

decimal places can be added for eastings and northings

‘Source of GIS
Stream Layer’

The name of the GIS layer and its origin should be recorded to enable users to address drift
issues during applications,

‘Source of Record which method was used to obtain the geocoordinates (i.e., GPS unit, GIS, OBM or
Coordinates’ topographical map.

‘Datum of Recerd the datum of the coordinate source. This is important for addressing drift. {i.e., new
Coordinate NRVIS data should be all in NAD 83).

Source’

Township/ Identily the level of government responsible for planning {generally townships in rurat areas
Municipality’ and municipalities in urban areas).

‘Lot’ and Enter the lot and concession in which the site is located.

‘Concession’

‘MNR District’ Enter the name of the district, not the area office.

‘Watarshed Code' Five character code obtained from the provincial list/map. {i.e., 2HD-04}

'Access Route'

Describe the roule taken 1o the site, beginning at a major interchange or reference poinl. |
include distances belwsen wrns in rural areas. Remember that the dala wilt also ba used 1o

verily the location of the site on a GIS, so record disiances, not jusi 811 addresses. i
]

‘Sile Description’

Describe the walking route from the parking location lo the site and provide a detaiied |'
description of landmarks tfor locating the site (see example in Appendix 2). ;

‘Site Marker Record the type(s) of markers used, locations, compass bearings, and distances {to the
Description* nearest 0.1 m} from the top and bottom of the site.
‘Photograph Record the photograph numbers and associated descriptions so photos can be accurately
Numbers’ labelled when developed. Use an ‘X’ il no photos are taken.
‘Crew’ First initial and last name of all members of the field crew.
‘Recorder’ Namae of the person entering the information on the sheet.
‘Date’ Record as year/month/day — include the slashes.
‘Comments’ Record any other relevant information here, such as the landowner's name ang phone

) number, special requests (i.e., wants to be contacted with results, stc.).
'Site Length’ Recard {to the nearest metre) the longitudinal length of the site as measured down the

centre of the stream. Not required for modules which are not applied on a geomorphic unit,

: ) Screening Level Site Documentation” .
- P mgr mhpres - p— o ¥ e - e PRSI 1 . X2

S1.M2: Page 4 .



Appendix 1
Background on UTM Coordinates

The Universal Transverse Mercator (UTM) system was introduced to provide an accurate
means of locating any position on the globe. The globe is divided into grids. Each grid square
has a unigque reference identifying its position on the globe. For example, Wilmot Creek is in
grid square 10-17. Positions are identified relative to how far north or east they lie from
established reference points.

UTM coordinates are often recorded to the nearest metre. However, maps such as the Ontario
Base Maps (OBM) show the numbers in units of hundreds of metres. Most data is entered into
the HabProgs database to the nearest metre (although more accurate datasets derived from
GIS applications are easily merged in HabProgs). Users need to be aware of how obtaining
data from different sources/scales affects the data quality. For example, a site located on the
Ganaraska River was recorded from an OBM as having coordinates of 10-17-6548-48650, whife
a GPS recorded uncorrected UTM coordinates of 17-654608-4865735 (ignoring decimals). The
reading from the OBM would require two zeros to be added to the easting and to the northing
distances in order to make the distances comparable to the same units and to meet the
standards for this module (i.e., 10-17-654800-4865000). Finally, correcting the site to the water
flow layer may result in the following numbers (i.e., 10-17-654856.4592-4865126.87356). Each
record has a different degree of accuracy and as such is stored in ditferent locations within
Habprogs. Clearly, less accurate coordinates emphasize the need for good quality descriptions
and sketches.

AT T AT 3 5
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‘ ) Site Identification Form

reem Name Straam Cade {Unique Code} Sha Code Yaar Sempie
F WILMOT CREEK Wi 30w 2000 !
Uncorracted Grid (X)) | Easting DOOCXEX) | Northing 4,00 XXX) Lati- | Deg {15-60) [Min (0-60) [Sec (0-60), \Long-| Deg {50-75) | Min (0-60) [Sec {B-60)
uTm OR |wda itude
Coordinales |7 6A04ES 4367500 J
Corecled Grid {XXX) [Ensting (XXX XNX) | Norhing (XXX XXX} |Source of GIS Stream Layer used to correct UTM coordinate daia (e.g. NRVIS 2)
UTM
Coordinates |7 60907 4362866 NRWS 2
Source of Coordinates {JBM Map, GPS Unit, Differertial GPS) | Dalum of Coordinate Source: (NAD 27, NAD B3, WGS 84)
GPS UK NRD 82
[This can be found on the legends of maps or in set-up of GP3 unils)
Township/Municipeilty Lot Congassion MINH_ Watershad
CLARKE 3 3 Distict AURORA Code 210-04
theeess Raule
Ite Dascription
Site Marker Description
Dxoremstream Marker
n Meesure from Stake Io Site Fhotograph
. Bearing {Degreas): Cistance (m.): Numbars: Looking Upstream: Loghing Downsiream:
Description:
Uipstream Marker
Measure from Stake 1o Sito Photograph
Bearing {Degrees): Distance {m.): Mumbars: Looking Lipsiream: Looking Dewnstraam:
Descriplion:
Crew  J. BEAL, b CONE Racorder S. Bk Dalo {YYYYMMDD) 200070310
Camments
L ANDOWNER---- JONES ¢105-483-0UT6) | o
111GY ALGAE GROWTY THROUGHOUT STREAM LA TR
Entor dates ond inilials
BEATEN TRAILS AND WSCARDED FISIHING LINE : when data entered in
Corpurter,
Date | IniL
T
Site W) wo skelches on the back of this sheot. Firstd 10 lhe area of the site th ered L] 58
Sketch raw two skelches on tha back of this s . raw a map 1o lhe a & tite then - =T
draw a sketch of the site. Be sure to include encugh detail 1o ensure thal somoone could find erified Lo B
the sile again, including a north arrow and he locations of all markers. as wall as the lecations o
of any noted fegtures. The artist should elsa sign the skelches. l‘i“m ey LA

mr# @y -
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SECTION 1, MODULE 3

Assessment Procedures
for Site Feature Documentation®
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m 1.0 INTRODUCTION

Monitoring initiatives require that sites be revisited, often by different surveyors. Unfortunately,
field crews cannot always locate exact site boundaries due to insufficient or erroneous -
information. This limits the ability to evaluate trends through time at a particular site.

This module describes an approach for describing the site location. The information in this
module can also be used to confirm site locations using Geographic Information Systems (GIS).
In addition, methods for collecting information that might help to explain the biophysical
condition of a site, such as surrounding landuses (current and historical} and unique teatures,
are provided. Finally, a procedure that allows users to monitor the magnitude and direction of
channel movement is described. .

This module can be used to re-locate site boundaries. It can provide background information to
assist in the interpretation of results and characterize site conditions. This module should be
initiated during the first site visit. Boundary locations and distances from permanent site
markers should be checked and recorded on each subsequent visit to the site.

The information collected in this module reflects the effort by field crews and their diligence at
researching historical information. Project managers must inform crew members how much

(\ effort should be applied to this portion of the survey. The procedures described in this module
provide a qualitative description of the current and historical landuses that may influence a site.
For studies designed to diagnose cause and effect, it is suggested that users consider the
procedures described in $1.M4, Diagnostic Procedures for Site Feature Documentation in
addition to those found in this module.

This module is applied in conjunction with S1.M1, Defining Site Boundaries and Key Identifiers
and $1.M2, Screening Level Site Documentation, therefore site definitions and geo-coordinates
will not be discussed here, '

2.0 PRE-FIELD ACTIVITIES

This module takes 10 minutes to two hours to complete (depending on how much effort is used
to document the landscape features). With a three-person crew, the most efficient procedure is
to have one person fill out the forms while the other two measure and mark the site.

2.1 Equipment Checklist

The following equipment is required:

s

ST TO——t—
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‘Site Identification’ and ‘Site Features’ field forms (ideally copied onto waterproof paper) 9
HB Pencils !

Tape measure or hip chain 'I
Compass

AL

Optional equipment includes a camera, site markers (see Section 3.2, Making a Site Sketch, for
options), and flagging tape.

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

3.1 Marking the Site for Future Reference

Clearly document the site location so that it can easily be relocated. The best option for |
permanently marking a site is to use existing structures such as: fence lines, healthy “distinct”
trees” or corners of buildings as reference points. Alternatives include: |
I
¢ Rebar placed well into the ground heside a tree or other objects i @
¢ spray-painted metal survey stakes that are driven into the ground '
e coloured metal tree tags driven into a tree {ensure that enough space is left for the tree
to grow) or
e spray paint on trees or large boulders {appropriate as short-term markers i.e., annual)

Flagging tape can also increase site visibility in the short term. It should be tied to a marker and
the site name and date should be written on the flagging tape.

Important Terms for Describing the Site
When describing a site, make sure that the following terms are used consistently and correctly:

top, bottom, left and right. The upstream end of a site is the top; the downstream end is the
bottom. Left and right are defined when standing in the water and facing upstream.

.2 Select only trees that can be easily distinguished by field crews, i.e., a lone large maple tree in
a pasture, the only hemlock tree in the riparian zone. Do not choose one white cedar in a cedar
forest! '

ol
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Ask the landowner’s permission prior to putting in any permanent site markers. Some
landowners would prefer that the markers be out of sight (i.e., at ground level or below). In
these instances, the location should be clearly noted on the Site Identification form.

Markers should be placed at the top and bottom of every site (i.e., ‘Upstream Marker' and
‘Downstream Marker'), above the high water mark on the bank associated with deposition (i.e.,
the convex bank). Measure the ‘Distance (m.)’ to the nearest 0.1 m from the marker to the edge
of the water (for the closest bank that marks the bottom or top of the site). Record the side of
the stream (left or right) and the compass bearing ('Bearing (Degrees)’) from the marker to the
bottomn or top of the site (i.e., 10.2 m on a 272° bearing to the bottomn right bank of the site).

Include the marker locations on the sketch of the site (see Section 3.2, ‘Making a Site Sketch’).
Changing the location of the permanent site markers on subsequent visits should be avoided
because these markers are used for monitoring channel movement. If a permanent marker
must be moved, the location of the new marker (relative to the old one) should be recorded in
the ‘Comments’ section of the field sheet and on the sketch.

Attach a labeled photograph (citing the site location and date of visit) to the Site Identification
form. This photograph should be taken looking upstream from the bottom of the site. Additional
photographs showing site features should also be taken (see Appendix 1, Example Site
Identification Form). Record the photograph numbers on the form, and describe what they
show’. The use of digital cameras or scanned pictures provides a permanent electronic image
of the site.

3.2 Making a Site Sketch

On the upper half of the back of the Site Identification form, draw a sketch of the site. The
purpose of this sketch is to help future surveyors relocate the site and to show the location of
adjacent features described on the Site Features field form (see Appendix 2).

This sketch must include the following information:

s ‘Site Name'

e ‘Stream Code’

e ‘Site Code’

o ‘Date (YYYY/MM/DD)' surveyed

¥ One option is to record the site code and orientation of the photo (i.e., bottom of site facing
upstream) onto either a piece of paper or a chalk board and include this in the photo. Polaroid
cameras provide an opportunity to label photos while stilt in the fieid!

§ e
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» site boundaries

» location of site markers

» adjacent landscape features and land uses
» boundaries of vegetation types

» location of any buildings or fence lines

» route used to access the site

» a north arrow and relative scale

On the lower half of the back of the form, photocopy a section of OBM or road map that includes
the site. A map reference should also be included so future users can find the map. Mark the;
location of the site on the copied section of the map. Alternatively, draw a route map to the silf:

from a major intersection. |

3.3 Filling Out the 'Site Identification’ Form

All boxes on the ‘Site Identification’ form should be filled out. A sketch should be produced on
the back of the site identification form. Table 1 identifies what should be recorded in each box
and an example sheet is provided in Appendix 2.

Table 1: Guidelines for Filling out the Site Identification Form

‘Stream Name'

Record as shown in the Master Stream Name Database (see S1.M1).

‘Stream Code

Enter appropriate three character code as per Master Stream Name Database

{Unique Code)’ | (see S1.M1),

‘Site Code’ Assign appropriate code, descriptive of site location {see S1.M1). !

‘Year’ Include all four digits. N

‘Sample’ A sample event is one completion of the protocol, regardiess of how many days it
takes to finish it. A second sample would be a repeat assessment or a sample
conducted in a different year.

‘Uncorrected For uncorrected UTM coordinates, record the foliowing number of digits for the

UTM UTM coordinates: grid {two), easting (six), northing {seven). :

Coordinates’ :

‘Latitude’ and As an alternative to the UTM coordinates, record the latitude and longitude of the

‘Longitude’ site to the nearest second.

‘Corrected UTM
Coordinates’

Once corrected, record at least the following number of digits for the UTM
coordinates: grid {two), easting (six), northing (seven) in the ‘Uncorrected UTM
Coordinates' boxes. Note dacimal places can be added for eastings and northings.

‘Source of GIS
Stream Layer’

The name of the GIS layer and its origin should be recorded to enable users to
address drift issues during applications.

3 e o
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Data Instructions

Required ,
‘Source of Record the method that was used to obtain the geocoordinates {i.e., GPS untt,
Coordinates’ GIS, OBM or topographical map.
‘Datum of Record the datum of the coordinate source. This is impornant for addressing drift. -
Coordinate {i.e., new NRVIS data should be all in NAD 83).
Source’
‘Township/ Identify the level of government responsible tor planning (generally townships in
Municipality’ rural areas and municipalities in urban areas).
‘Lot’ and Enter the Iot and concession in which the site is located.
‘Concession’
‘MNR District’ Enter the name of the district, not the area office.
‘Watershed Five character code obtained from the provincial listmap. (i.e., 2HD-04).
Code’

‘Access Route’

Describe the route taken to the site, beginning at a major interchange or reference

point. Include distances between turns in rural areas. Remember that the data will

also be used to verify the location of the site on a G1S, so record distances, not just
911 addresses.

‘Site
Description’

Describe the walking route from the parking location 1o the site and provide a
detailed description of landmarks lor locating the site (see example in Appendix t).

'Site Marker
Descriptions’

Record the type(s) of markers used, locations, compass bearings, and distances
(to the nearest 0.1 m) from the top and botlom of the site.

‘Photograph Record the photograph numbers and associated descriptions so photos can be

Numbers’ accurately labelled when developed. Use an ‘X' it no photos are taken.

‘Crew’ - First initial and last name of all members of the field crew.

‘Recorder’ Name of the person entering the information on the sheet.

‘Date’ Record as year/month/day — include the slashes.

‘Comments’ Record any other relevant information here, such as the landowner's name and
phone number, special requests (i.e. wanls lo be contacted with results, etc.).

‘Site Length’ Record (to the nearest metre) the longitudinal length of the site as measured down

| the centre of the stream. Not required for modules which are not applied on a

geomorphic unit.

3.4 Filling Out the ‘Site Features’ Form

3.4.1 ldentifying the Site Features

For each site feature or landuse activity listed on the ‘Site Features’ form (Appendix 2), record
one of the following options by marking an ‘X’ in the appropriate box:

‘Ongoing and Active’ o there is evidence of the feature at the time of the site
visit
‘Historical Evidence’ 0 there are signs that the activity has occurred in the past

Assessment Procedures for Slte Feature Documentatlon
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‘No Evidence but Reported’ o it has been historically reported, but no obvious
physical signs exist O

‘No Evidence’ o there is no current or historical evidence of this activity

‘Unknown’ o  the feature has not been sufticiently evaluated. 1

In the ‘Comments’ field, describe the features and landuses observed. Table 2 lists some ll
indicators for each feature. If the activity is not present, mark the 'No Evidence’ box, otherwise -
it will be assurmed that the site was not assessed for this activity. Other features observed near
the site should be documented in the ‘Comments’ field at the bottorn of the page.

Table 2: Definitions of Site Feature Attributes

Site feature Diagnostic Indicators

‘Potential Point or Non-point Contaminant ook for outiets from storm sewers, lile drains, or

Sources’ industrial discharge pipes. Nole any obvious signs of
discharge at the site {odour, staining, sheen, etc.).

‘Major Nutrient Scurces Upstream’ Algal blooms or dense growth of aquatic macrophytes

are indicators of upsiream nutrient sources. If present,
lock for potential sources such as sewage treatment l
plants, processing plants, intensive agricultural

operations (e.g., chicken ranches, livestock, feed lots) i
upstream of the site. Q
‘Channel Hardening or Straightening’ Hardening is indicated by rip-rap or gabion baskets.

Straightened channels wilt often have dredged material
piled adjacent 1o the stream, or will be atypically

) straight relative 1o the valley gradient. ;
‘Adjacent Landuses That Destabilize Banks’ | This refers to unrestricted access (cattle, horses, |
humans, etc.) to banks, cutting or trampling of riparian
vegetalion.

‘Sediment Loading or Deprivation’ Evidence of sediment loading: mid channel bars;
extended point bars around bends; pools filled with
fines; sand dunes in shallow areas. Sediment
deprivation can resull in either hardening of the
streambed (e.g., in high calciurmn areas), or boulders
stacked like dominoes, (umbrication) where there are |‘
not enough cementing materials to hold larger particles .
in place.

Instream Habitat Modifications’ Debris or material removal, dam construction, habitat
enhancement (lunker structures etc.).

& 3&*? W '1{- P'“,H 5?}"”‘ o 1..‘,, e AR ‘gég”g S ,::'\;'%5:3” “?u o
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Site feature
'Barriers and Dams in the Vicinity of the Site’

Diagnostic Indicators
Often visible from roads or air photos; historical
evidence includes elevated floodplains with an
' atypically flat gradient throughout the reach. There
may also be evidence along the banks {e.g., elevated
culverts, fallen timbers or old bridges that have been
buried).

‘High Fishing Pressure’

Heavily packed trails, fishing debris, garbage, etc.

‘Log Jam Deflectors’

Fallen trees and woodpiles that are large enough to
force water againsi the bank and cause lateral erosion.
Record the number of occurrences within the site.

‘Springs or Seeps at the Site’

Abundant watercress in the stream; differences in
stream temperature between sections {record
temperalures in comments); a rust-coloured deposit on
sediments surrounding the groundwalter discharge
zones in areas with high mineral content.

‘Impervious Substrate Limiting Burrowing
Depth of Fish’

Exposed bedrock or hardpan {clay) within the site
boundaries.

‘Other Activities That Could Influence Biota
or Habitat’

Any other features not already covered.

3.4.2 Documenting Information Sources

conducting a survey.
Table 3: Sources of Information

Information Source
Yisual Immediate’

Record the information sources used to collect this data, by marking an ‘X’ in the appropriate
box, as defined in Table 3 below. ‘Visual Immediate’ observations are mandatory when

Definition

Observed within 50 m of the site.

‘Visual Extended’

Observed beyond 50 m of the site.

‘Interview’ Discussion with someone familiar with the landuse history of
the site (e.g., landowner).
‘Maps/Photos’ Air photos or maps of the area (current and historical).

Record all pertinent informaﬁon, including contact names and phone numbers and the source of
maps and air photos used, in the ‘Comments’ field.

A T T
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3.4.3 Recording the Riparian Vegetation Communities

Visually examine the vegetation communities occurring along each bank of the stream. Divide Q
the bank into three zones based on distance from the water as follows: 1.5 to 10 m, 10 to 30 m,

and 30 to 100 m. This can be done visually {(where obvious) or by measuring the distance to :L

zone boundaries. For each zone on each bank, record the dominant type of vegetation {Tablé

4) by marking an X’ in the appropriate box. Record the right and left bank separately. ||

When the majority of a zone is covered by one vegetation community, this community type is ;
dominant. If it is not obvious which type is dominant, use a measuring tape to sort out conflicts.
Note that the classification is hierarchical, ensuring that all riparian zones meet one criterion, -
only.

Table 4: Types of vegetative communities

Vegetative Community Description

‘None’ Over 75% of the soil has no vegetation.
‘Cultivated’ Manicured lawns or actively farmed lands.
‘Meadow’ Unmanicured grasses and sedges.
‘Scrubland’ Small trees or shrubs interspersed with grasses and sedges
(a transitional area between meadow and forest, with trees
generally less than 10 cm in diameter at breast height). ()
‘Forest’ Crowns of large trees (greater than 10 cm in diameter at -~
' breast height) cover greater than 50% of the canopy. .

3.5 Tips for Applying this Module |

Site markers should be painted before going into the field. | .

Make up cue cards that include the site name and orientation of where the photo will be taken in
relation to the site {i.e., bottom site 3CDW looking up). These can then be held or placed in
each photo to prevent site misidentifications.

Be clear and consistent with the words used to describe locations; use the convention for top,
bottom, left and right. Words like close, far, large, small, etc., are ambiguous and confusing.

Make sure that road crossings and access points are clearly and accurately labeled on the site
location sketch.

Talk to landowners, anglers, and local conservalion officers about the site for more information.
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Look for evidence of historical activities (i.e., garbage piles, foundations, tence lines, dredging
mounds, tree stumps of similar age). Presence or absence of vegetation types can provide
indicators of past landuse (i.e., missing deciduous trees imply grazing, lack of wildflowers
implies that rowcrops or hay have been planted),

Following completion of the survey, always check over field sheets for completeness,
particularly for the UTM coordinates on the ‘Site Identification’ form. In addition, have someone
else review the field forms and critlcally assess them for clarity and completeness.

4.0 DATA MANAGEMENT

Upon returning from the field,

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the dala into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide, Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habital management practices and policies.
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Appendix 1

Example Site Identification Form

!
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("'\. Site Identification Form
f

ream Namsg Straam Code {Unigue Coda) Site Coda Year Hampla

F WILIMOT CREEK Wiy 3CDwW 2000 {
Uncorected Grd {X0X) | Easting (10003000 | Norhing (X, XXX, XXX} Lat- | Deg (15-60) | Min (0-60) [5ec (0-80)| [Long-[ Deg (50-75) | Min (6-60) [Sec (0-63)
Cortmates | 630485 wieTs00 | OF [l — | —
Corrpcled Grid [XXX) | Easting (XXX, XXX) | Narhing (X.XXX XXX} | Source of GIS Sream Layer used to comect UTM coerdinate data (e.9. NRVIS 2)
Cooranates 7 | 630907 4263360 NRVAG 2

Source of Coordinates (OBM Map, GPS Unit, Differemial GPS) | Daturn of Coordinale Source: (NAD 27, NAD B3, WGS B4)

GRS UNTY ] WNAD &3
{Th¥s can be Found on the legends of maps or in sot-up of GP3 units)

TownshipfMunicipality Lat Conceossion MNA Watershed
CLARKE 3y 3 Drstrict AURORA Code nD-04

ihccess Route
TPRIGE WY 115735 NORVH 1O VrE 4™ CON. RD. AND DRIVE WEST

ONCE YOU DRIVE PAST LOCKHARY RD YOU WILL. CROSS OVER A BRIDGE.

YOU WILL TURN LEFT ¢SOUTHI IN 1O A PRRKING LOT DIRECILY AF1ER

CROSSING “IUE BRIDGE. THIS IS TUURNE PARK CONSERVAINON AUITHORIIY.

Eite Description
PRRI VEHICLE AND WALIK DOWN "THE BATW IO THE SYREAM. WhLK

DOWNS TREAM 200 w 10 THE TOP OF TTHE STIE. THE BOTTTOM TF “THE SYE 1S 50 » UPSTREAM OF

THE WALMOT CREEX FISWING CLUR "THERE 1S AN OLD FENE LINE ON THE WESY

BANK RND B FIRE Y1 20 - UPS'TREAM FROM "IUE "1OP OF THE SYIE ON THE WEST GANK.

Site Marker Description |
Downstrenm Marker
Meaaurg from Stake to Site Photagraph
(\ Bearing {Dagraas): 15" Dislence {m.). 21 | Mumbers: Loaking Upsiraam: 17 Looking Drownsiream: 1t
Descriphon:

15 DEGREES, 22 » FROM THE SOUTHERSY CORNER OF BARN YO STREAM. WHI'T CEDAR

TREE ON EAS T BANK HAS RED SPRAY PAINT B~

Upstroam Marker

Meesure from Stake to Site N - | Phatograph
Bearing (Dagroes): ?75%  Distance (m.): 425 | Numbers: Looking Upstream: I5  Lotking Gownstream: 16
Description:

275°, 42.5 » FROM K MATURE OAK IREE (75 Ui DO ON

"THE EASY SIDE OF NIE BANK. "TWE TREE HAS RED SPRAY PRINT ~1TP-,

crew . BEAL, A. CONE Racordar S. BYE Date (YYyy/MwoD) 200070%/10
Comments
LANDOWNER---- JONES (05-983-0076) ot
1IGH ALGAE GROWTH THROUGIHIOUT STREAM ™
BEATEN TRAILS AND DISCARDED FISIING LINE ity et
Computer.
Cutte | Init.
- 2
g::zlch Draw two sketchas on the back of this sheel. First draw a map to the area of the sile Lhen [Ertered L2 ’f <8
draw a skelch ol the sie. Be sure lo include enough delail 1o ensure thal someans could find Werified z:.?! 33
the site again, Including a north arrow and tha locations of all markers, es well as lhe localions FTT
of any noted features. The erisl shou'd also sign the sketches. iy LA

= i -

Assessment Procedures for Site Feature Documentation

— L ——— oy —

51.M3: Page 11



Appendix 2
Example Site Features Field Form
It should be noted that this form may also be used to record

temperature data (see S5, Water Temperature Assessment) and
sample data of this type have been included in this example.

el L | ST - e WA i e

sessment Procedures for Site Feature Documentatio

n v e, .
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Site Features Form

1reom Name: roam Code: il Coder Mear: I mpe: Dals :
WILTOT CK Wi . 300w 2000 VO pveYrmemoD) LDV
For each landuse, chieck off all boxes which apply. Be sure to indude comments explaining the particdlars, induding names arkl numbers of contacts.
Omgoing and | Historical Mo Evidence .
Slte Features ‘Activa Evidence but Reporied Ne Evidence Unknown Comments
otenllal Polnt or Non-point
ource Conlaminant Sourcas |:|
Major Nulrlant Sourcas MLLAGE OF OROND SEFNC BED
Upstraam LERCUNIE
hannal Hardening of
tralghlening
Wdiacent Lenduses That .
Destabilizo Banks {RAMPLING BY ANGLERS
ment Loading o BASE OF BRIDGE ABUITENT KT BANK
rivation HEIGHY
siresm Habital Modications WALF LOG STRUC IURES BURIED IN

STREAM

Berriers endior Cama in the
Wizinity of tha Site

High Flshing Prassura

WORLD EAMCUS TROUT RSUERY

Log Jom Defleciors

4 CRDSGLOGS AND 2 LOG MG

prings or Seeps el the Site

Ipandous Subsirate Limiting
Burtowing Depth of Fish

CLAY BED EXPOSED AT STVERAL
LOCATIONS

Dther Actvines Thal Coud
nfluence Biola or Habitat

| L L -=n ) e O O

oojooinn|o|oln|o|o|o
0|0|2(00|E|0|0|0|

100 0| L O O O O Uy g

Air Temperature

Temperatures | water Temparaturs(*c): 1%° Cale: LU/ 0DT Time: lod Same Time (°C):  22°
. ) - Sourca of Maximum Air Temp:  ENWVIRONMEWNT ) °
Muoximum Air Temparature (°C): 2T CANADA | Maximum Water Ternpare,lure(“C):'. 7
crow. & BYE, A CONE Recordar. J. BEAL
Commonis:  OLD STUTPS IN RIPARIAN AREA INDICATE Visual Immesite

Sourcas of Visual Exiended

LOGGING IN PAST (PERIAPS 20U YEARS)

Imormation |:| ImMarview
Maps/Pholes

Riparian Vegelalion Communily

Only Check ore box for each bank and zone

N . Enleied dales and
Dominani Vegetstion Type initial when data

Riparian Lefl Bank Right Bank entered In compuler
Zone None | Cullivaled | Meadow |Scrubland| Forest’ | Mone | Cultivated | Meadow |[Scrubland| Forest oare | it
15-10m. | [] O O D D O D D Fntered ko o] AC
waom, | 7] O | ' O 0O O | | Nerifiaa foortruf 1B
0-100m. D D D | D | u D Formclad nurzron| R
- o o
;_'_ . .ix Assessment Procedures for Site Feature Documentation

$1.M3: Page 13



a ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 1, MODULE 4

Diagnostic Procedures for Site Feature Documentation*

TABLE OF CONTENTS
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3.3 Documenting Mitigation TEChNIQUES ....icvviiiiiirsmrrrmiimreir s anni e s n e s s a s e 4
3.4  Techniques for Tracking Channel Migration Y
3.5 Recording the Data .. T
3.6 Tips for Applying thls Module PO |
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' Author: L.W. Stanfield
At Ry SR DL R T

N HARRRES e T b b e

i Dlagnostlc Procedures for Site Featu

Do mentallon

$1.M4: Page i



o 1.0 INTRODUCTION

This module provides an expanded process for evaluating the current and historical landuses
and local features that potentially influence the biophysical properties at a site and should
therefore be applied in'conjunction with the other modules in this section (i.e., S1.M1, Defining
Site Boundaries and Key ldentifiers, S1.M2, Screening Level Site Documentation, and S1.M3,
Assessment Procedures for Site Feature Documentation). Users can adapt this approach to
meet their specific needs.

The approach used in this module is an adaptation of the Watershed Report Card (2000). Local
features that are critical to biota are identified. Techniques for evaluating past disturbances
{i.e., presses such as landuse and pulses such as weather or fire events) that might affect site
conditions are provided. Surveyors are directed to document mitigation techniques used by
landowners. Finally, standard procedures {Newbury and Gaboury 1993) to monitor channel
movement have been adapted for use in this module. )

The objective of this module is to describe the common processes and features that influence
streams and to identity characteristics that will provide information on the origin of the stressors.

2.0 PRE-FIELD ACTIVITIES

The time required to evaluate channal migration patterns is approximately 30 minutes. A
challenge for users of diagnostic assessments is to balance sampling eftort with the likelihood of
drawing an inaccurate conclusion. Therefore, each project manager must decide on the level of
detail (i.e., hours to weeks) that should be applied by field crews carrying out this module.

Pre-field preparation can vary considerably between projects and may include the following
activities:

» an evaluation of landscape features influencing the biophysical conditions at the site

* reading historical accounts of landuse changes and disturbances in the watershed and
how they might have influenced the stream

* reviewing historical maps, photos and art from the area

« interviewing long term residents and local authorities from the area

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

Q-. - . - TR E—— L e il g BT k. L o -:p‘ - . ~
(_‘ L Dlagnostlc Procedures for Site Feature Bocumentation ~
- a em-— ey -J_

S1.M4: Page 1



2.1 Evaluation of Landscape Conditions ' e
I

Evaluation of landscape features such as the geology, topography, climate and zoogeography

{specifically the post glacial dispersal patterns of biota) enables biologists to predict expected

conditions at a site?. Procedures for conducting these analyses are described in two documenls
by Kilgour and Stanfield {2001) and Stanfield (2003).

2.2 Evaluating Press and Pulse Disturbances

Permanent landuse changes typically have long lasting {i.e. centuries rather than decades)
effects on the biophysical features of a stream and are considered ‘presses’. In many
situations, the streams adjust transport processes (water and sediment) in response to these
historical perturbations. Current conditions reflect impacts from historical and more recent
disturbances. For example, sites draining the Oak Ridges Moraine and Norfolk Sand Plains in
southern Ontario were denuded of most vegelation and their channels altered by many
obstructions by the turn of the century. These factors are still affecting the hydrology and
sediment transport regime in these watersheds, Understanding the extent of historical and
current landuses in the catchment can improve the ability o deduce stream limiting features.

In other situations, catastrophic changes may have occurred that act as a ‘pulse’ to change the
stream processes. Pulse disturbances may include weather events such as hurricanes,
tornadoes, extreme floods, fire etc. g

Information on both of these types of disturbances is avallable from local history books,
historical society notes and interviews.

2.3 Historical Maps, Photos and Paintings

Maps and aerial photographs can provide a record of historical conditions. These can be
compared to present and reference state conditions to quantify the timing and degree of
change.

Early photographs and landscape art also reflect historical conditions of the area. These are
often available from long-term landowners, local papers or historical societies.

% The Ontario Ministry of Natural Resources has recently developed a Geographic Information
Systern (G1S) application to collect the landscape data for sites (and segments of streams) and
has applied this to the Great Lakes basin. To obtain these data for a study area contact the
Water Resources Information Project {(WRIP) group in Peterborough or the GIS support staff at
the district office.

B M N i o A
Dlagnoshc Procedures for Slte Feature Documematwn
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m 2.4 Interviews

Long-lerm residents and resource managers are invaluable sources of information. Detailed
notes should be made from interviews and should form part of the historical documentation.
Reports should be provided to those interviewed to ensure accuracy,

3.0 FIELD PROCEDURES

After completion of S1.M3 (Assessment Procedures for Site Feature Documentation), expand
the field assessment to include the surrounding landscape and additional variables outlined in
this module.

3.1 Searching for Rare Features

Search the valleylands upstream and downstream of the site for any of the following features:

« groundwater upwellings (seeps, artesian wells)

« rare or indicator plant and animal species

« rare landform features (outcrops, eskers, terraces, sinks, etc.)
e historically or culturally significant features

r\ Data on these features can be obtained through field surveys, satellite imagery analysis, air
photo interpretation, or may also be found in old natural resource agency office records.

3.2 Historical and Current Landuse Stressors

Search the landscape for features indicating a majbr disturbance at the local level. Some of
these features include:

« berms (from dredgings, pond walls, roads or railways)
¢ building foundations
+ signs of clear cutting (tree stumps of similar age or uniformly aged tree stands)

+ riparian vegetation dominated by a single species {implies extreme grazing pressure
or planting efforts)

« mine tailings or garbage piles
« improper farming or land management practices such as destruction of riparian
zones, livestock access, tile drainage within the flood plain etc.

1 ik mf = iy R - ]
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3.3 Documenting Mitigation Techniques O

There are many technigues that landowners and resource managers can use to mitigate the
eftects of poor land and water management. Document the presence and approximate
installation year of technigues designed to address:

s sediment transport through the channel®

* overland transport of sediment and water

+ riparian vegetation health

» bank slabilization

+ woody material in the channel

e instream cover

o altlerations to flow regime (particularly flood events)

I

3.4 Techniques for Tracking Channel Migration f
To accurately track the movement of the channel over time, a base station and GPS should be |
used to accurately record the location of all important features { i.e., site boundaries, station
markers, transect locations and channel edges). To create a longitudinal profile of the channel,
track the depth and location of the mid-paint of the channel through the entire length of the
station (see Newbury and Gaboury 1993).

3.5 Recording the Data (‘)

In addition to filling out the Site Features torm {S1.M3; Appendix 2), it is advised that the data be
summarized in a report. The report should illustrate the location of the site on a georeferenced
map, describe observations, and the data source. Provide an interpretation of the relative
contribution of each feature influencing the biophysical properties of the study area.

Surveyors may wish lo rate the extent (area aftected by feature)} and intensity (or magnitude*) of
each feature as described in the Watershed Report Card (2000).

3.6 Tips for Applying this Module

Look for any features in the floodplain and channel that look ‘out of place’ and try to ascertain
their origin and potential effects they historically or currently have on the system.

I
® Record characteristics such as umbrication (stacking of larger substrate particles in ways thalF
mimic fallen dominoes}. This indicates a sediment transport imbalance. !
* Examples of high versus low intensity features are feedlots compared to cattle ranges or full j
bank rip rap compared to rip rap placed on just one or two outside bends.
] . -2 »ZDiagnostic Procedures for Site Feature Documentation = “. : O
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DR TR

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store them in a place separate
from the originals.

The HabProgs database does not currently receive these data, however efforts continue to
develop a standard storage program so all users can manage these data.

5.0 LITERATURE CITED

Kilgour, B.W. and L. W. Stanfield. 2001. Protocols for Delineating, Characterizing and
Classifying Valley Segments. Report prepared by Jacques Whitford Environment
Limited for the Regional Municipalify of Ottawa-Carleton.

Newbury, R. W. and M. N. Gaboury. 1993. Stream analysis and fish habitat design: A Field
Manual. Co-Published by Newbury Hydraulics Ltd., the Manitoba Habitat Heritage
Corporation and Manitoba Natural Resources, Gibsons, British Columbia.

Stanfield, L. W. (Ed.). 2003. Guidelines for Designing and Interpreting Stream Surveys: A
Compendium Manual to the Ontario Stream Assessment Protocol. Ontario Ministry of
Natural Resources, Aquatic Research and Development Section, Picton. Internal
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Watershed Report Card. 2000. Watershed Report Card: Manuals for Community Involvement in
Watershed Management. Watershed Report Card Inc., Port Elgin, ON.
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ONTARIO STREAM ASSESSMENT PROTOCOL

SECTION 2

Benthic Macroinvertebrate Assessment
TABLE OF CONTENTS
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S2.M1  Rapid Macroinvertebrate Collections Screening Surveys
Assessment Surveys

S2.M2 Stationary Kick Survey for

Macroinvertebrates
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APPENDICES
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INTRODUCTION

This section describes three sampling methods for benthic macroinvertebrates’ (benthos).
Resulting samples characterize community composition, and can be used in bicassessments .
that evaluate water quality. Complementary methods for describing physical habitat conditions
{depth, velocity and substrate) are also described because this information is often required for .
bicassessment.

The modutes in this section can be applied in most wadeable streams with flowing water.
S2M1: Rapid Macroinveriebrate Collection

This module describes a rapid sampling technique for determining if a site contains large-bodied
benthic macroinvertebrates (benthos) that are known to be sensitive to most impacts (based on
benthos tolerances to organic pollution?; e.g., Hilsenhoft 1987). Resulting data can be used in
reconnaissance surveys as a coarse indicator of water quality conditions.

$2M2: Stationary Kick Survey for Macroinvertebrates

This module describes a stationary kick technique for evaluating the relative abundance of
taxonomic groups of benthos from within riffle habitats. This approaéh can be used to provide a
more comprehensive list of taxa than $2.M1, Rapid Macroinvertebrate Collections. If estimating
relative abundance of taxa in the ritfle and pool habitats of a site is critical o the study design,
methods in S2.M3, Transect Travelling Kick and Sweep Survey for Macroinvertebrates, should

be used.

$2M3: Transect Travelling Kick and Sweep Survey for Macroinvertebrates

Sampling techniques tor determining relative abundance estimates for benthos in the riffle and
pool habitats of a site are described. This approach can be used to estimate composition in a

meander sequence by generating a composite sample of pools and riffles. This is the standard
sampling procedure for the Ontario Benthos Biomonitoring Network.

' Benthic macroinvertebrates are animals without backbones that live on the bottom of lakes,
rivers, and streams and are visible with the naked eye. They are generally sedentary, exhibit
variations in tolerances to ambient water and environmental quality, and are easy to collect.

2 Low densities of pollution-sensitive taxa (e.g., mayilies, stoneflies and caddisflies) and an
over-abundance of pollution tolerant taxa (e.g., midges, sow bugs and snails) imply a nutrient
enriched site.
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Bucket Method for Splitting a Sample

Once sampling has been completed, if many more than the required number of animals have O
been collected, a random portion of the sample can be poured back into the stream to avoid ’
removal of an unnecessarily high number of animals. A method for randomly splitting a sample

is given below; for simplicity, the example illustrates how to split a sample into equal halves, but

the technique can be modified to allow splitting into different proportions (e.g., quarters or

thirds).

Bucket Method for randomly splitting a sample into two equal halves (refer to diagram below):

1. Randomize the sample in the bucket,
2. Place a divider in front of you.
3. Pour hall of the randomized sample into bucket (now the sample is split into two
buckets). Place one bucket on the left, and one bucket on the right side of the dividing
line (positions A and B in diagramy.
4. Randomize samples in buckets A and B and pour-off samples (as in step 3); this results
in buckets at positions C and D, and E and F, respectively {each contains apprommately
1/4"™ of the original sample).
5. Pour-off contents of buckets at positions C, E, F, and D, (as in step 3), into buckets at
positions 1 and 2; this has the effect of splitting the sample down to eighths (4/8"™ of the
sample on each side of the divider), and then re-combining into one sample on each O
side of the divider. These final two samples are approximately random halves of the :
original sample,

Divider

. .o 1 Section 2-
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Identifying Macroinvertebrates

The following ‘QuickGuide to Major Groups of Freshwater Invertebrates’ has been reproduced o
with permission from ‘A Guide to Common Freshwater Invertebrates of North America’ (R.J.

Voshell, Jr., 2002, The McDonald and Woodward Publishing Company, Blacksburg, Virginia, xiv

+ 442 pp, ISBN 0-839923-87-4). Technicians and field crews that process benthos samples

should be provided with copies of this excellent and reasonably-priced reference (approximately

$30} as it contains additional information and colour plates that will be useful.for identifying

organisms.

Block 1: All Freshwater Invertebrates

Does it have 3 or more pairs of hard jointed legs?

Does it have a recognizable head, or at least some visible jaws or hooks for feeding?

it the answer lo either of these questions is yes, go to Block 2: Arthropods

If the answer to both of these questions is no, go to Chart A: Invertebrates That Are Not

Arthropods

Block 2: Arthropods

How many pairs of hard jointed legs does it have?

If 4 or more, go to Chart B: Arthropods That Are Not insects
if 3 or none, go to Chart C: Insects

E ’ Section 2 - Benthic Macroinvertebrate Assessmer_lt ;
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 2, MODULE 1

Rapid Macroinvertebrate Collections®
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1.0 INTRODUCTION

This module describes a rapid assessment technique for determining if a site contains sensitive
large-bodied benthic macroinvertebrates (benthos). Results from these surveys can be used in
reconnaissance surveys as a coarse indicator of water quality conditions, based on Hilsenholf's
(1987) invertebrate tolerances to organic pollution®. The procedures are comparable to those
described in the Watershed Report Card (2000).

2.0 PRE-FIELD ACTIVITIES

This module requires a crew of two people and data collection can be completed in 10 minutes.
Pre-field activities should include:

« Landowner contact

« Documentation of site access and appropriate stream identifiers (see Section 1)
¢ Equipment check

For this protocol, the following equipment is required:

Benthic Macroinvertebrate Sample Forms (preferably on waterproof paper)

Pencils

Forceps

Sampling net (i.e., D-net, kick-net (see S52.M2, Stationary Kick Survey for
Macroinvertebrates), large aquarium net, etc.)

Magnifying glass

White sorting tray and kitchen sieve

Metre Stick {(wooden)

Waders

o=

® N oo

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

% In most stony streams, low densities of pollution-sensitive taxa (e.g., mayllies, stoneflies and
caddisflies) and an overabundance of pollution tolerant taxa (e.g., midges, sow bugs and snails)
imply a nutrient enriched site.

T e T = y —— T
Rapid Macroinvertebrate Collections
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3.0 FIELD PROCEDURES

This module should be completed in conjunction with S1.M1, Defining Site Boundaries and Key @
Identifiers and §1.M2, Screening Level Site Documentation. Additional information required

depends on the objeclives of the study and resources available. If the objective of the study is

to assess differences among sites, surveys should be conducted over reasonably short periods

of time and within similar physiographic and climatic zones. Benthic surveys must be conducted

either before electrofishing the site or at least two weeks afterwards. Begin the survey at the
downstream (bottom) end of the site and if additional sampling is required, select subsequent

collection areas that are upstream.

3.1 Locating the Collection Area

At each site, samples will be collected from ariffle. In most stream types, riffles occur at
crossovers and it is in these areas that sensitive taxa should be present. Under low flow
conditions, ritfles are areas of relatively fast, turbulent flow, where the water’s surface is typically
broken and has an obvious slope.

3.2 Documenting Collection Area Habitat Conditions

Record the ‘Stream Name’, ‘Stream Code', ‘Site Code’, ‘Sample #, ‘Collection Area’ (i.e., 1 or
2), ‘Habitat Sampled’, and ‘Date’ on the Benthic Macroinvertebrale Sample Form {see Appendix
1}. Samples are consecutively numbered within a calendar year. Mark an ‘X’ in the box titled 9
‘Rapid Survey’.
Al

On the Benthic Macroinvertebrate Sample Form measure and record the following:

¢ maximum water depth (‘Water Depth’ (mm)’); at the maximum depth within the collection
area, place the ruler so that the thin side is facing into the current, ensuring that the ruler
is straight and that it does not dig into the substrate. Measure the height of water from
the mid-point of the ruler (in higher velocity areas, the water will differ in height between
the upstream and downstream edges of the ruler). Water depth measurements can be
either recorded as observed (i.e., 18 mm) or can be rounded to the nearest 5 mm (i.e.,
20 mm), whichever is easier for the crews. The accuracy of these measures is
considered to be 5 mm for all interpretations.

e ‘Hydraulic Head (mm)’ is measured at the same location as the maximum water depth;
place the wooden ruler so that it is vertical and the wide side with the markings is on
the downstream side (Figure 1). The ruler will create a barrier to flow causing the
water to climb the upstream side of the ruler. Avoid standing in front or too close behind

SRR

s o [y e e i e
Rapid Macrolnvertebrate Collections
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the ruler as this can obstruct the flow. The height the water climbs is referred to as the
hydraulic head. If there is no difference in water level between the front and back of the
ruler then hydraulic head is 0, indicating very low velocity. If a difference in height is
observed, then measure the height difference between the front and back of the ruler
(Figure 1). Measure the maximum height difference observed over a 3-5 second period.
Record the hydraulic head to the nearest 5 mm in the box marked 'Hydraulic Head (mm)’
on the Benthic Macroinvertebrate Sample Form. It may be easier to use a pencil or
finger to mark the locations on the ruler and then measure the differences out of the
water. At higher velocities, there will be greater variability in the height differential (i.e.,
the hydraulic head will pulse up and down). Where the water depth is greater than 1 m,
brace the ruler on your toe or knee and record the hydraulic head.

Figure 1: A Point Measurement of Hydraulic Head.

The upstream reading is measured as 35 mm, the downstream as 16 mm,
therefore the hydraulic head is 19 mm, which should be recorded as 20 mm
(rounded to nearest 5 mm).

Rapid Macroinvertebrate Collections
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3.3 Evaluating Invertebrate Communities

To determine the sampling procedures, assess which bed type most appropriately describes the Q
riffle: :

¢ cobble areas have at least 10 particles with a median axis > 100 mm within the riffle
+ sand and gravel areas have less than 10 particles with a median axis > 10Q0.mm

3.3.1 Sampling Procedures for Cobble Areas

In the riffle area, randomly select a cobble particle (> 100 mm) and scan for benthos. Identify all
animals using either the Benthic Macroinvertebrate Sample Form, 52 Appendix 2: Identifying
Macroinvertebrates or Voshell (2002). Record the abundance of organisms as per Section
3.3.3 Data Recording. Measure and record the median axis of the particle in the substrate box
on the Benthic Macroinvertebrate Sample Form (Appendix 1). Repeat this across the entire
riffle until 10 particles have been scanned for benthos and the particle size measured..

Measure and record ‘Stream Width (m)' which is the wetted width of the stream (i.e., subtract
the width of islands and include undercuts), to the nearest tenth of a metre.

Median Axis _
There are three axes to every particle. The median axis represents the intermediate width of ( )
any particle (Figure 2). Rocks will often lie with the median axis at right angles to the flow.

3.3.2 Sampling Procedures for Sand and Gravel Areas

Place a kick-net or a D-net on the substrate and while standing upstream, kick the substrate
over an area of approximately 1 m?, for 20 seconds to dislodge invertebrates. If a smaller net is
used (i.e., large aquarium net), kick the substrate for 20 seconds to dislodge invertebrates while
sweeping the net in the water column to capture benthos and materials as they drift
downstream. Pick up the net and transfer the contents into a flat white-bottomed tray for
sorting. ldentify all animals using either the Benthic Macroinvertebrate Sample Form, '
S2.Appendix 2: Identitying Macroinvertebrates or Voshell (2002). Record the abundance of
organisms as per Section 3.3.3 Data Recording.

Identify the ‘Net Type’ used by carchng the appropriate choice on the field form and also indicate
the ‘Mesh Size’. :

o
Rapld Macroinvertebrate Collectlons
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a = longest axis
b = median (intermediale) axis
¢ = shortest axis

a

Figure 2: Measuring along the Median Axis of Objects.

After the identification of benthos is complete, randomly select 10 particles from within the area
sampled. Record the size according to the classifications in Table 1, or if the median axis of the
particle is between 2 mm and 1000 mm, record the actual measurement.

Table 1: Substrate Descriptions and Size Categories

Size to be

Description
Recorded

Material

Very hard packed when dry and sticky
when wet

‘ ; ) Hard even when wet, slippery, grey in . .
‘Consolidated Clay colour, often laminated 0.011

‘Unconsolidated Clay’

pid Macroinvertebrate Collections 3 :
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Material Description Size to be

Recorded
‘Silt’ u

Feels soft like a powder or flour ‘0.08
‘Sand’ Gritty, sizes >0.05 and <2 mm ‘010

‘Bedrock’ | | Exposed bedrock ‘1111’

&dpa Befwest 2 i and.J000 mim! _
‘Large Boulders’ > 1000 mm but not attached to bedrock 10071’

Note that large material {i.e., greater than 1000 mm wide) such as concrete slabs, etc., are
classified as ‘Large Boulders’. To ensure accuracy of data entry, place a ‘0’ in front of all
decimal points (i.e., '0.01’). Be sure to measure all particles in your random sub-sample
that are close to 2 mm in diameter to avoid misclassifying small particles.

Measure and record ‘Stream Width (m)’ which is the wetted width of the stream (i.e., subtract
the width of islands and include undercuts), to the nearest tenth of a metre.

3.3.3 Data Recording

The objective is to classify the numbers of organisms into the three abundance classes: 1 (< 10
%) (low abundance) 2 (1040 %) (common), or 3 (> 40 %) (highly abundant). For taxa that
display low abundances, count the number of macroinvertebrates observed using the dot tally
method on the Benthic Macroinvertebrate Sample Form. Estimate the numbers for taxa that are
common/highly abundant; record on the Benthic Macroinvertebrate Sample Form.

Determine the relative abundance {number of individuals in each taxon/total number of
individuals collected) for each taxon and assign into one of the three abundance classes.
Record the abundance classes® in each taxon box on the Benthic Macroinvertebrate Sample
Form.

3.3.4 Criteria for Additional Sampling

If the samples from the first collection area indicate potentially impaired water quality (i.e., low
numbers or absence of stoneflies, mayllies or caddisflies), move to another riffle in the site and
continue sampling to confirm the results. Record the data from the second collection area on a
new field form. Identify these as 'Collection Area’ "1’ or ‘2’, as appropriate. Note that if sampling
is repeated at the site throughout the year, record the ‘Sample #' sequentially.

3 Circle the classification (i.e., abundance grouping) to prevent confusion with other numbers.

T A eERE
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3.4 Tips for Appllying this Module

Maydly gills insert dorso-laterally on the abdomen; stonetlies have less obvious gills which are
located on other parts of the body (e.g., thorax, underside of abdomen, underside of the head).

Check casings for the presence of caddisflies. Count only caddisflies, not empty cases.

Learn to characterize the organisa\'ns by their mode of movement: swimming, crawling or flexing,
as this can help identify many of the taxa.

if a net is used to collect macroinvertebrates, there must be sufficient flow to enable dislodged
animals to be carried into the net for capture. The net should be rinsed well between samples to
prevent transfer of animals from one sample to another.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies in a
separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

5.0 LITERATURE CITED

Hilsenhoff, W. L. 1987. An improved biotic index of organic stream poliution. Great Lakes
Entomologist. 20:31-39,

Voshell Jr., J.R. 2002, A Guide to Common Freshwaler Invertebrates of North America.
McDonald and Woodward Publishing Company, Blacksburg, Virginia. 442 pp.

Watershed Report Card. 2000. Watershed Report Card: Manuals for Community Involvement in
Watershed Management. Watershed Report Card Inc., Port Elgin, ON.
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Appendix 1

Example Benthic Macroinvertebrate Sample Form O
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O ONTARIO STREAM ASSESSMENT PROTOCOL.
SECTION 2, MODULE 2

Stationary Kick Survey for Macroinvertebrates®
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1.0 INTRODUCTION

This module describes a stationary kick technique for estimating the relative abundance of
benthic invertebrate (benthos).taxa from riffle habitats. Results from these surveys can be used
in bicassessments or as indicators of water quality conditions. This sampling method is more
quantitative than that of S2.M1, Rapid Macroinvertebrate Collections. If estimating relative
abundance of taxa in the riffle and pool habitats of a site is critical to the study design, use
82.M3, Transect Travelling Kick and Sweep Survey for Macroinvertebrates.

Several options are provided for sample processing; sub-sampling procedures, processing
location, detail of identification etc. These oplions allow practitioners to tailor their collection and
processing methods to suit their expertise, resources and study design (Stanfield 2003, Jones
et al. 2004).

This technigue requires that there be sufficient flow to enable dislodged animals to be carried
into the net for capture.

2,0 PRE-FIELD ACTIVITIES

This module requires a crew of two people and data collection can be completed in 15 min. The
time required for sample processing is quite variable.

Pre-field activities should include:

» Landowner contact
» Documentation of site access and appropriate stream identifiers (see Section 1)
« Equipment check’

For this protecol, the following equipment is required:

1. Benthic Macroinvertebrate Sample Forms (preferably on waterproof paper)

Pencils

Net — constructed out of 60 x 110 cm — 1000 um window screening stapled to two pieces
of wood (doweling or hockey stick) to make a 60 x 100 cm net

Metre stick {wooden)

Nalgene™ squirt bottle and soft brush

Fine tweezers (2 pairs)

Eye droppers (at least 2, a variety of sizes is preferable)

White sorting trays (2)

W N

XN A

o . Stationary Kick Survey for Macroinvertebrates
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9. Plastic spoon (tea- or table-spoon, either size)
10. Pail or deep tray (2 L capacity) ' (-)
11, Sample bottles (1 L) :
12. Watch, with seconds indicator
13. Preservative solution for specimens (i.e. alcohol)
14. Labels or permanent marker
- 15. Weigh scale or measuring cup.
16. Waders
17. Buckets
18. Splitting devices (multiple buckets or containers with a wedge/plate insert)

Additional equipment for sample processing includes:

19. Microscope or magnifying glass
20. Marchant Box (optional)
21, Sorting trays or Petri dishes

Crews should adhere 1o safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

Optional equipment includes a sample splitter, a device (e.g., a multi-probe} for measuring
water guality variables (e.g., dissolved oxygen, pH, conductivity, and dissolved organic carbon)
etc. '

3.0 FIELD PROCEDURES

This module should be completed in conjunction with $1.M1, Defining Site Boundaries and Key
Identifiers and S1.M2, Screening Level Site Documentation. Additional information required
depends on the objectives of the study and resources available. Benthic surveys must be
conducted either before electrofishing the site or at least two weeks afterwards. Begin the
survey at the downstream (bottom) end of the site and continue upstream.

3.1 Locating the Collection Areas

In most stream types, riffles occur at crossovers. Under low flow conditions, riffles are areas of
relatively fast, turbulent flow, where the water’s surface is typically broken and has an obvious
slope.

Since most sites will contain multiple riffles, two riffle areas should be selected as follows:

4 I AR
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-

» riffles at crossovers
» where depth, velocity and substrate permit easy sample collection

Once the riffles have been selected, the collection area is placed close to the center (both
laterally and longitudinally) of each riffle, avoiding areas that contain large material, such as
large logs or rocks, that would interfere with sample collection.

If there is no discernible riffle, collect the samples at the crossovers. -

The following procedures (i.e., sections 3.2 to 3.6) must be repeated at each riffle collection
area, .

3.2 Documenting Collection Area Habitat Conditions

Record the 'Stream Name’, ‘Stream Code’, ‘Site Code’, ‘Sample #', ‘Collection Area’ (i.e., 1 or
2), 'Habitat Sampled’, and ‘Date’ on the Benthic Macroinvertebrate Sample Form (see Appendix
1). Samples are consecutively numbered within a calendar year. Mark an ‘X’ in the box titled
‘Stationary Kick and Sweep’, identify the ‘Net Type’ by circling ‘Square’, and the ‘Mesh Size’ by
circling ‘501-1000 pm’ mesh size.

On the Benthic Macroinvertebrate Sample Form measure and record the following:

*  maximum water depth (‘Water Depth’ (mm)}'); at the maximum depth within the coliection
area, place the ruler so that the thin side is facing into the current, ensuring that the ruler
is straight and that it does not dig into the substrate. Measure the height of water from
the mid-point of the ruler {in higher velocity areas, the water will differ in height between
the upstream and downstream edges of the ruler). Water depth measurements can be
either recorded as observed (i.e., 18 mm) or can be rounded to the nearest 5 mm (j.e.,
20 mm), whichever is easier for the crews. The accuracy of these measures is
considered to be 5 mm for all interpretations.

* ‘Hydraulic Head (mm)’ is measured at the same location as the maximum water depth;
at this location, place the wooden ruler so that it is vertical and the wide side with the
markings Is on the downstream side (Figure 1). The ruler will create a barrier to flow
causing the water to climb the upstream side of the ruler. Avoid standing in front or too
close behind the ruler as this can obstruct the flow. The height the water climbs is
referred to as the hydraulic head. If there is no difference in water level between the
front and back of the ruler then hydraulic head is 0, indicating very low velocity. If a
difference in height is observed, then measure the height difference between the front
and back of the ruler (Figure 1). Measure the maximum height difference observed over
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a 3-5 second period. Record the hydraulic head to the nearest 5 mm in the box marked
'Hydraulic Head (mm)’ on the Benthic Macroinvertebrate Sample Form. It may be easier
to use a pencil or finger to mark the locations on the ruler and then measure the
differences out of the water. At higher velocities, there will be greater variability in the
height differential (i.e., the hydraulic head will pulse up and down). Where the water
depth is greater than 1 m, brace the ruler on your toe or knee and record the hydraulic
head.

Figure 1: A Point Measurement of Hydraulic Head.

The upstream reading is measured as 35 mm, the downstream as 16 mm,
therefore the hydraulic head is 19 mm, which should be recorded as 20 mm
(rounded to nearest 5 mm).

3.3 Obtaining the Invertebrate Sample

Place the sampling net on the stream bottom so that gaps are minimized and orient the net at a
slight incline (i.e., approximately 702 from the stream bottom) (Figure 2). The second person
kicks the substrate to a depth of ~5 cm for one minute over an area of approximately 1 m2
After kicking, pick up the largest particles in the collection area, hold them in front of the
sampling net and rub them to dislodge any visible invertebrates (Figure 2). Do this for one
minute.

Stationary Kick Survey for Macroinvertebrates
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Figure 2:Orientation of the Net and Collection of Benthos from Large Particles.

Pick up the bottom of the net so that the current keeps the material on the sampling net. Bring
the two poles together to form a cradle and carry the net to shore. Place a finger between the
two poles and pinch the net at both ends. Splash the material on the net to the bottomn of the
cradle and empty the contents of the sampling net into a bucket. Use a soft brush or other
device to remove the benthos. Ensure that no animals remain on the sampling net by rinsing it
(Figure 3). Large organic debris (leaves, macrophytes, etc.) may be rinsed, inspected and
discarded after removing any macroinvertebrates, adding these to the bucket.

Figure 3: Sample Collection and Processing (in the field).

Stationary Kick Survey for Macroinvertebrates
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3.4 Preparing the Sample for Processing

Weigh or measure the total sample and record as ‘Total’ under ‘Size of Kick Sample Collected
{ml or gmy'. Since this measure is used to determine the relative portion of the sample that was
identified, the water can be decanted or included in the weight/volume measurement depending
on the option selected for processing the benthos sample (i.e., preserved or live). However, it is
critical that the sample be measured in the same state (e.g., water decanted versus water not
decanted), prior to and after processing.

After weighing or measuring the total sample, if clearly more than 500 animals were collected,
randomly split the sample using the methods outlined in . $2.Appendix 1: Bucket Method for
Splitting a Sample. The volume or weight of the portion discarded should be noted on the back
of the field form, so that the total ‘Portion Not Picked’ can be determined later.

3.5 Processing the Sample

There are a number of options available for processing the benthos sample. The study design
will dictate which of the following oplions are selected:

s preserved or live
o laboratory or field picking
« Marchant box or spoon sub-sampling
« use of a microscope or no use of a microscope
s taxonomic level desired
.« specimen archiving or discarding

3.5.1.1 Live or Preserved

If the sample is to be preserved, it should be transferred to a labelled container and enough
preserving solution should be added to cover the animals. Seal the jar tightly and swirl gently to
ensure all the sample gets mixed with the preserving solution. Each jar is labelled with a stream
name, site code, the collection area number, the number of sample jars taken, the date, and the
type of preserving solution used (usually alcohol). Place a label both on the lid of the jar and
inside the jar (i.e., ideally on waterproof paper, with pencil). If the sample will be processed live,
add water and keep the sampie cool until it is processed. Live samples should be processed
within 48 hours.

3.5.1.2 Picking the Sample
If a Marchant box (i.e., Marchant 1989) is being used and the sample has been preserved, rinse
the sample with water and transfer to the box. Otherwise, gently stir the collected material and
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take a random sub-sample by collecting one spoonful of material. Put the sub-sample into a
sorting tray. Add clean water to the tray.

Marchant Box Method
The standard sub-sampling box is a modified Marchant design consisling of an approximately:

27 x 27 x 15 cm box that is divided into 100 cells and has a water tight lid. Wash the sample
from the sieve into the Marchant Box and fill with water to a depth just below the height of the
walls dividing the cells. Water depth is important. In the case of live samples, water deeper than
the di\)iding walls will allow animals to swim between the cells once the contents have been
randomized. Less water will make it difficult to distribute the sample among the 100 cells. Close
and fasten the lid. Invert and gently mix the sample with side-to-side rocking motions. Right the
box quickly and set on a level surface to let contents settle into cells. Using random numbers tor
the 10 columns and 10 rows, randomly select one or more cells and transfer contents to a
suitable container or Petri dish using a pipette (or turkey baster), vacuum pump or aspirator and
suction flask, or similar method.

The cell-extraction method used for Marchant sub-sampling strongly influences sample-
processing time. Consider the costs of more sophisticated equipment such as aspirators,
pumps, suction flasks, and tubing in relation to the improved efficiency resulting from their use.
Using an aspirator and-suction flask may be the best balance between minimal cost and
extraction efficiency. ' '

Pick out organisms one-at-a-time using either fine tweezers or an eyedropper. Identify each
organism to the taxonomic level desired using either the Benthic Macroinvertebrate Sample
Form, S2.Appendix 2: identifying Macroinveriebrates, Voshell (2002), or other published keys.
Record the abundance on the Benthic Macroinvertebrate Sample Form or a customized tally
sheet’.

If the sample will be processed live, add water and keep the sample cool until it is processed.
Live samples should be processed within 48 hours. If samples are fo be archived, place the
identified organisms into one or more sample jars that contain 70% alcohol. The sub-sample is
considered adequately ‘picked’ when no more animals are found in one to three minutes.

Animals that cannot be identified should not be included in the tally. They should be set aside
and identified by an expert. To be counted, a specimen must have enough intact body parts to
permit its identification and it must have a head. Larval husks and empty shells and cases are
not counted.

2 If identification below Order level is desired, a customized tally sheet will need to be
developed.

;Stationary Kick Survey for Macroinvertebrates*
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Continue processing sub-samples until 100 animals have been picked or the whole sample has
been searched. Pick the entire sub-sample that contains the 100™ animal: this ensures that ‘ ’
the samples are not biased towards larger animals.

Example. One spoonful of material provided 50 organisms. A second spoonful provided 62
organisms. The sampling can be terminated after the second spoonful has been processed
because more than 100 organisms were found in the two complete sub-samples.

On the field form, circle ‘Field’ or ‘Lab’ depending on ihe location where benthos are identified.
Convert the dot tally to a total number for each type of organism in the appropriate boxes on the
data form. This ensures accurate conversion of the data and speeds data entry.

‘3.6 Determining the Percent of Sample Processed

Once sorting is completed, measure {weight or volume) the remains of the kick sample and
record this measurement in the 'Portion Not Picked:’ box if the sample was not split. If the
sample was split, the ‘Portion Not Picked’ will be the total of the weight or volume of the
remaining kick sample in addition to the weight or volume of the portion that was discarded (i.e.,
recorded on the back of the field form).

Example: 1000 mi of kick sample (and water) was measured. More than 500 organisms were
observed, so the sample was spiit and 500 ml of kick sample (and water} was discarded in the '
stream. After 112 organisms were identified, 100 mi of sample (and water) remains. The o
‘Portion Not Picked’ equals 600 mi (500 mi +100 mi).

This information is used to estimate invertebrate abundance in the sampling area®.

3.7 Recording Substrate Size and Stream Width

After the identification of benthos is complete, randomly select 10 particles from within the area
sampled. Record the size according to the classifications in Table 1, or if the median axis of the
particle is between 2 mm and 1000 mm, record the actual measurement.

Note that large material (i.e., greater than 1000 mm wide) such as concrete slabs, etc., are
classified as ‘Large Boulders'. To ensure accuracy of data entry, place a ‘0’ in front of all
decimal points (i.e., ‘0.01’). Be sure to measure all particles that are close to 2 mm in
diameter to avoid misclassifying small particles.

3 # macroinvertebrates/m®= # organisms counted *100/ %sample processed
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Table 1: Substrate Descriptions and Size Categories

Material Description Size to be
Recorded
‘Unconsolidated Clay’ xﬁreynh:;? packed when dry and sticky '0'01'.
‘Consolidated Clay’ E;g:]ﬁ nggg?:&:g:égﬁppem gray in ‘0.011
‘Silt’ Feels soft like a powder or flour '‘0.05'
‘Sand’ Gritty, sizes »0.05and <2mm ‘010
‘Bedrock’ Exposed bedrock 1110

twegh 2,mm and:1000 mm!

‘Large Boulders’

> 1000 mm but not attached to bedrock

Median Axis

There are three axes to every particle. The median axis represents the intermediale width of
any particle (Figure 4). Rocks will often lie with the median axis at right angles to the flow.

Measure and record ‘Stream Width (m)’ which is the wetted width of the stream (i.e., subtract
(-\ the width of islands and include undercuts), to the nearest tenth of a metre.

3.8 Tips for Applying this Module

Maytly gills insert dorso-laterally on the abdomen; stoneflies have less obvious gills which are
located on other parts of the body (e.g., thorax, underside of abdomen, underside of the head).

Check casings for the presence of caddisflies. Count only caddisflies, not empty cases.

Learn to characterize the organisms by their mode of movement: swimming, crawling or flexing,
as this can help identify many of the taxa.
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8 = longesl axis
b = median (intermediate) axis

a .
¢ = shortesl axis

Figure 4; Measuring along the Median Axis of Objects.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies in a
separate location from the master copy.

étai?c;;]ary Klck Su?\qu fo;-ﬁgg(oinveﬁeb[at?g'_"' .
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By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development ot habitat suitability
models, and this will improve habitat management practices and policies.
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Appendix 1

Example Benthic Macroinvertebrate Sample Form ( )
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 2, MODULE 3

Transect Travelling Kick and Sweep
Survey for Macroinvertebrates®
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Appendix 1. Example Benthic Macroinvertebrate Sample Form

' Authors: C. Jones and L.W. Stanfield
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1.0 INTRODUCTION

This module describes techniques for sampling benthic macroinvertebrates (benthos} in the
riffle and pool habitats of a site. Results from these surveys can be used in bipassessments or
as indicators of water quality conditions.

Several options are provided for sample processing; sub-sampling procedures, processing
location, detail of identification etc. These options allow practitioners to tailor their collection and
processing methods to suit their expertise, resources and study design (Stanfield 2003, Jones
et al. 2004).

This module is consistent with the transect travelling kick and sweep method of the Ontario
Benthos Biomonitoring Network (Jones et al. 2004).

2.0 PRE-FIELD ACTIVITIES

This module requires a crew of two people and sample collection can be completed in 30
minutes. The time required for sample processing will vary with the study design for sample
identification.

Pre-field activities should include:

s Landowner contact
+ Documentation of site access and appropriate stream identifiers (see Section 1)
e Equipment check

The following equipment is required:

Benthic Macroinvertebrate Sample Forms, on waterproof paper
Stopwatch

Waders

Metre Stick (wooden)

Pencils

D-Net (500 pm mesh, 25-40 cm net opening width)
Sieve (500 pm, optional)

Nalgene™ squirt bottle and a fine brush

9. Fine tweezers (2 pairs)

10. Plastic spoon {tea- or table-spoon, either size)

11. Sample bottles (1 L)

NN RGO~

Transect Travelling Kick and Sweep Survey for Macroinvertebrates Bl

edited May 2007

S2.M3: Page t



12. Preservative solution for specimens

13. Labels or permanent marker

14, Buckets

15, Splitting devices (multiple buckets or containers with a wedge/plate insert)

Additional equipment for sample processing includes: '

16. Microscope (optional)
17. Marchant Box (optional)
18. Sorting trays or Petri dishes

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

Optional equipment includes a sample splitter, a device (e.g., a multi-probe)} for measuring
water quality variables (e.g., dissolved oxygen, pH, conductivity, and dissolved organic carbon)
etc.

3.0 FIELD PROCEDURES

This module should be completed in conjunction with $1.M1, Defining Site Boundaries and Key
Identifiers and S1.M2, Screening Level Site Documentation. Additional information required
depends on the objectives of the study and resources available. Benthic surveys must be
conducted either before electrofishing the site or at least two weeks afterwards. Begln the
survey at the downstream {bottom) end of the site and continue upstream.

If this module is being used as part of the Ontario Benthos Biomonitoring Network, in addition to
the above requirements, crews must apply at minimum the instream habitat methods described
in S4.M1, Rapid Assessment Methodology for Channel Structure, on each transect®.

3.1 Locating the Collection Area

At each site select three colleclion areas; two in riffles and one in a pool. In most stream types,
ritfles occur at crossovers. Under low flow conditions, riffles are areas of relatively fast,
turbulent fiow, where the water's surface is typically broken and has an obvious siope. Under

2 Record estimates of maximum depth, hydraulic head, substrate composition (maximum and
point particles) and macrophytes. In addition, estimate the proportion of each point observation
which contains filamentous algae (see S4.M2, Point-transect Sampling for Channel Structure,
Substrate and Bank Conditions).

R Transect Travelling Kick and Sweep Survey for Macromverlebrate ~u
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low flow conditions, pools are areas of relatively slow flow and have no obvious slope in the
water's surface.

Since most sites will contain multiple pools and riffles, collection areas should be selected as
follows:

o riffles at crossovers
e where depth, velocity and substrate permit easy sample collection

In atypical streams, where riffles and pools either cannot be easily distinguished, or do not occur
at normal locations in the meander sequence, select ‘pool’ and *riffle’ sampling locations which
are relatively slow and deep and relatively fast and shallow, respectively.

3.2 Documenting Collection Area Habitat Conditions

Record the 'Stream Name’, ‘Stream Code’, 'Site Code’, ‘Sample #', ‘Collection Area’, ‘Habitat
Sampled’, and ‘Date’ on the Benthic Macroinvertebrate Sample Form (see Appendix 1).
Samples are consecutively numbered within a calendar year. Mark an ‘X’ in the box titled
‘Transect Kick and Sweep’ and circle ‘251-500 pm’ mesh size.

On the Benthic Macroinvertebrate Sample Form, measure and record the following:

* maximum water depth (‘Water Depth’ (mm)’); at the maximum depth in the collection
area , place the ruler so that the thin side is facing into the current, ensuring that the
ruler is straight and that it does not dig into the substrate. Measure the height of water
from the mid-point of the ruler (in higher velocity areas, the water will differ in height
between the upstream and downstream edges of the ruler), Water depth measurements
can be either recorded as observed (i.e., 18 mm) or can be rounded to the nearest 5 mm
(i.e., 20 mm), whichever is easier for the crews. The accuracy of these measures is
considered to be 5 mm for all interpretations.

¢ ‘Hydraulic Head (mm)’ is measured at the same location as the maximum water depth;
at this ocation, place the wooden ruler so that it is vertical and the wide side with the
markings is on the downstream side (Figure 1). The ruler will create a barrier to flow
causing the water to climb the upstream side of the ruler. Avoid standing in front or oo
close behind the ruler as this can obstruct the flow. The height the water climbs is
referred to as the hydraulic head. If there is no difference in water level between the
front and back of the ruler then hydraulic head is 0, indicating very low velocity. |f a
difference in height is observed, then measure the height difference between the front
and back of the ruler (Figure 1). Measure the maximum height ditference observed over

B Transect Travelllng’l(lck and Sweep Survey for Macromvertebrates R
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a 3-5 second period. Record the hydraulic head to the nearest 5 mm in the box marked
"Hydraulic Head (mm)’ on the Benthic Macroinvertebrate Sample Form. It may be easier
to use a pencit or finger to mark the locations on the ruler and then measure the
differences out of the water. At higher velocities, there will be greater variability in the
height differential (i.e., the hydraulic head will pulse up and down). Where the water
depth is greater than 1 m, brace the ruler on your toe or knee and record the hydraulic
head.

Figure 1: A Point Measurement of Hydraulic Head.

The upstream reading is measured as 35 mm, the downstream as 16 mm,
therefore the hydraulic head is 19 mm, which should be recorded as 20 mm
(rounded to nearest 5 mm).

3.3 Collecting the Invertebrate Sample

Sample a minimum of 10 linear metres in approximately 3 minutes along each collection area
(transect). This will generally provide 100 animals or more. If stream width at the collection
area is less than 10 m, multiple transects should be sampled such that the total distance
sampled is at least 10 m (i.e., a distance greater than 10 m may be attained as transects must
be sampled in their entirety). If the stream width is greater than 10 m, the entire width must be

Transect Travelling Kick and Sweep Survey for Macroinvertebrates
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sampled. Transects are established perpendicular to the main concentration of flow (i.e.,
thalweg).

Begin sampling at the farthest downstream collection area (trgnsect). Prior to sampling, place a
bucket at the water's edge. Start the timer and begin at the water's edge, vigorously kicking the
substrate to disturb it to a depth of ~5 cm. Continue this process along the transect to the
opposite bank. Use the timer to ensure that sampling is conducted for a minimum of three
minutes. Sweep the D-net both vertically and horizontally through the water column, keeping
the net downstream and close to the area being disturbed so that dislodged invertebrates will be
carried into the net. A good sweeping motion is particularly important in areas of slow current to
ensure animals are collected in the net. If only one person is sampling, the net is held
downstream as the sampler progresses along the transect kicking the substrate (sampler
typically walks backwards). '

If the sampling net fills (i.e., when material begins to bypass the net), stop sampling (also stop
the stopwatch), mark the location, sieve the sample in the net, empty the net contents into a
bucket and return to continue sampling the transect (restart stopwatch). Transfer all collected
material to a labelled container, ensuring that all invertebrates are removed from the D-net {use
a water bottle to wash down the sides and a fine brush to dislodge animals). Add water if the
collection is to be live processed, and keep the sample cool.

3.4 Documenting Sampling Effort

Record the ‘Sampling Time' {i.e., the cumulative time spent kicking and sweeping only) and the
‘Distance Covered’ {i.e., the total distance travelled while kicking and sweeping).

3.5 Recording Substrate Size and Stream Width

After sampling for benthos is completed, select ten particles from equally spaced (visually
determined) observation points atong one transect, and record the median width of each
particle. Record the size according to the classifications in Table 1, or if the median axis of the
particle is between 2 mm and 1000 mm, record the actual measurement.

Note that large materiai (i.e., greater than 1000 mm wide) such as concrete slabs, etc., are
classified as 'Large Boulders’. To ensure accuracy of data entry, place a ‘0’ in front of all
decimal points (i.e., ‘0.01°). Be sure to measure all particles that are close to 2 mm in
diameter to avoid misclassifying small particles.

ki . T _ i " T L T et
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Table 1: Substrate Descriptions and Size Categories

Size to be
Recorded

Material Description

‘Unconsolidated Clay’ :;ﬁreynhv?;? packed when dry and sticky ‘0.01"
‘Consolidated Clay’ I:c’:lILCLﬁV§£e:T:;i;v§:églippew, gray in ‘0.011

'SilY Feels soft like a powder or flour ‘0.05
‘Sand’ Gritty, sizes »0.05and <2 mm ‘0.10'
‘Bedrock’ Exposed bedrock 1111
Measured particles Median. axis
‘Large Boulders’ > 1000 mm but not attached to bedrock 1001’

Median Axis
There are three axes to every particle. The median axis represents the intermediate width of
any particle (Figure 2). Rocks will often lie with the median axis at right angles to the flow.

Measure and record ‘Stream Width (m)’ which is the wetted width of the stream (i.e., subtract
the width of islands and include underculs), to the nearest tenth of a metre.

3.6 Sample Sorting and Preserving

3.6.1 Preparing the Sample for Processing -

Sieve collected materials through 500 pm mesh to remove fine particulate matter (which clouds
sorting trays and makes sorting much more difficult). Rinse off and discard wood, rocks, leaves
and other large materials; release any non-benthos animals that were caught in the net. Weigh
or measure the total sample and record as ‘Total’ under 'Size of Kick Sample Collected (ml or
gm)'. Since this measure is used to determine the relative portion of the sample that was
identified, the water can be decanted or included in the weight/volume measurement depending
on the option selected for processing the benthos sample (i.e., preserved or live). However, it is
critical that the sample be measured in the same state (e.g., water decanted versus water not
decanted), prior to and after processing.

After weighing or measuring the total sample, if clearly more than 500 animals were collected,
randomtly split the sample using the methods outlined in S2.Appendix 1:Bucket Method for

Transect Travelling Kick and Sweep Survey for Macroinvertebrates
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Splitting a Sample. The volume or weight of the portion discarded should be noted on the back
m of the field form, so that the total ‘Portion Not Picked’ can be determined later.

a = longest axis
b = median {intermediale) axis
¢ = shortest axis

Figure 2: Measuring along the Median Axis of Objects.

a

3.6.2 Processing the Sample
There are a number of options available for processing the benthos sample. The study design

will dictate which of the following options are selected:

+ preserved or live
« |aboratory or field picking

S2.M3: Page 7



* Marchant box or spoon sub-sampling

» use of a microscope or no use of a microscope
* taxonomic level desired

e specimen archiving or discarding

3.6.2.1 Live or Preserved

If the sieved sample is to be preserved it should be transferred to a labelled container and
enough preserving solution should be added to cover the animals. Seal the jar tightly and swirl
gently to ensure all the sample gets mixed with the preserving solution. Each jar is labelled with
a stream name, site code, sample number, the collection area number, the number of sample
jars aken, the date, and the type of preserving solution used {usually alcohol). Place a label
both on the lid of the jar and inside the jar (i.e., ideally on waterproof paper, with pencil). If the
sample will be processed live, add water and keep the sample cool until it is processed. Live
samples should be processed within 48 hours.

3.6.2.2 Picking the Sample

If a Marchant box (i.e., Marchant 1989) is being used and the sample has been preserved, rinse
the sample with water and transfer to the box. Otherwise, gently stir the collected material and
take a random sub-sample of one spoonful of material. Put the sub-sample into a sorting tray.
Add clean water to the tray.

Marchant Box Method
The standard sub-sampling box is a modified Marchant design consisting of an approximately
27 x 27 x 15 cm box that is divided into 100 cells and has a water tight lid. Wash the sample
from the sieve into the Marchant Box and fill with water to a depth just below the height of the
walls dividing the cells. Water depth is important. In the case of live samples, water deeper than
the dividing walls will allow animals to swim between the cells once the contents have been
randomized. Less water will make it difficult to distribute the sample among the 100 cells. Close
and fasten the lid. Invert and gently mix the sample with side-to-side rocking motions. Right the
box quickly and set on a level surface to let contents settle into cells. Using random numbers for
the 10 columns and 10 rows, randomly select one or more cells and transfer contents to a
suitable container or Petri dish using a pipette (or turkey baster), vacuum pump or aspirator and
suction flask, or similar method.

The cell-extraction method used for Marchant sub-sampling strongly influences sample-
processing time. Consider the costs of more sophisticated equipment such as aspirators,
pumps, suction flasks, and tubing in relation to the improved efficiency resulting from their use.
Using an aspirator and suction flask may be the best balance between minimal cost and
extraction efficiency.

Transect Travelling Kick and Sweep Survey for Macroinvertebrates
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Pick out organisms one at a time using either fine tweezers or an eyedropper. Ildentify each
organism to the taxonomic level desired using either the Benthic Macroinvertebrate Sample
Form, S2.Appendix 2: ldentitying Macroinvertebrates, Voshell (2002) or other published keys.
Record the abundance on the Benthic Macroinvertebrate Sample Form or a customized tally
sheet®. If samples are to be archived, place the identified organisms into one or more sample
jars that contain 70% alcohol. The sub-sample is considered adequately ‘picked’ when no more
animals are found in one to three minutes.

Animals that cannot be identified should not be included in the tally. They should be set aside

and identified by an expert. To be counted, a specimen must have enough intact body parts to
permit its identification and it must have a head. Larval husks and empty shells and cases are
not counted.

Continue processing sub-samples until 100 animals have been picked or the whole sample has
been picked. Pick the entire sub-sample that contains the 100th animal. This ensures that
the samples are not biased towards larger animals.

Example: One spoonful of material provided 50 organisms. A second spoonful provided 62
organisms, The sampling can be terminated after the second spoonfulf has been processed
because greater than 100 organisms was obtained in the two complete sub-sampies.

If samples are taken back to the laboratory for identification, remove excess silt and debris and
keep samples cool to prevent death of invertebrates. Live benthos should be identified within
48 hours. If identification is carried out on preserved samples, the taxonomist will record the
organisms present on a tally sheet to the level of taxonomy specified by the project objectives.
Once this tally sheet is received, the results should be transferred to the Benthic
Macroinvertebrate Sample Form for use in comparative analysis. Record the number of each
type of organism in the appropriate boxes on the data form.

3.7 Determining the Percent of Sample Processed

Once sorting is completed, measure {(weight or volume) the remains of the kick sample and
record this measurement in the 'Portion Not Picked:’ box if the sample was not split. If the
sample was split, the 'Portion Not Picked’ will be the total of the weight or volume of the
remaining Kick sample in addition to the weight or volume of the portion that was discarded (i.e.,
recorded on the back of the field form).

Transect Travelling Kick and Sweep Survey for Macroinvertebrates
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Example: 1000 m! of kick sample (and water) was measured. More than 500 organisms were
observed, so the sample was spiit and 500 mi of kick sampfe (and water) was discarded in the
stream. After 112 organisms were identified, 100 mi of sample (and water) remains. The
‘Portion Not Picked’ equals 600 mi (500 mi +100 mi).

This information is used to estimate invertebrate abundance in the sampling area®.
On the field form, circle ‘Field’ or ‘Lab’ depending on the location where benthos are identified.

3.8 Tips for Applying this Module

Mayily gills insert dorso-laterally on the abdomen; stoneflies have less obvious gills which are
tocated on other parts of the body (e.g., thorax, underside of abdomen, underside of the head).

Check casings for the presence of caddisflies. Count caddisflies only, not empty cases.

Learn to characterize the organisms by their mode of movement: swimming, crawling or flexing,
as this can help identify many of the taxa.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies in a
separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies. Efforts are underway
to develop a database for storing lower level taxonomy data. Users should contact Ministry of -
the Environment, Ontario Benthic Biomonitoring Network for more details.

2 1f identification below Order level is desired, a customized tally sheet will need 10 be

developed
# macromvertebratesfm # erganlsms counted *100/ %sample processed

52.M3:; Page 10
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Appendix 1

Example Benthic Macroinvertebrate Sample Form
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INTRODUCTION

This section describes standard electrofishing methods for sampling fish communities in
streams.

The first module, Fish Community Sampling Using Screening, Standard and Multiple Pass
Electrofishing Techniques ($3.M1), describes three electrofishing approaches. The three
approaches are described in one module, as the procedures are similar, with the exception of
sampling effort. These electrofishing approaches are variations of the Zippen (1958)
methodology. This module can be applied reliably in wadeable (i.e., generally < 1.0 m deep),
non-turbid streams with rock (hard) substrates where the objective of the study is to
characterize the fish community at a site or across several sites,

There are currently no standard protocols for sampling fish in deeper, soft-bottomed or turbid
streams. Furthermore, itis recoghized that some species or life stages of species, will require
different sampling strategies than are described in $3.M1, Fish Community Sampling Using
Screening, Standard and Multiple Pass Electrofishing Techniques.

LITERATURE CITED

Zippen, C. 1958. The removal method of populaiion estimation. Journal of Wildlile Management.
22:82-90.

o i e

 Section 3 - Fish Community Sampling

e A

S3.Introduction: Page ii



J

ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 3: MODULE 1

Fish Community Sampling Using Screening, Standard and
Multiple Pass Electrofishing Techniques®
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1.0 INTRODUCTION

This module describes how to conduct electrofishing surveys. Electrofishing is a common
technique used to coliect information on stream fish communities or populations. It is popular
because it is non-lethal, can be performed relatively quickly, can be applied in a standardized
way, and most fish are vulnerable to the gear.

In this module, three standard approaches are described that vary in the amount of sampling
effort required. Since the approaches are very similar, they are described in one module. A
brief overview of the three approaches is provided to assist in the selection of the appropriate
method. Procedural differences are outlined in Section 3.1, Differences in Sampling
Approaches.

The standard approaches are recommended for use in wadeable, hard-bottomed streams.
Each approach requires that all habitats within the site boundaries are sampled. Water levels
should be near baseflow conditions for maximum efficiency. Winter sampling poses additional
problems such as ice build-up on equipment.

The completion of S1.M1, Defining Site Boundaries and Key Identifiers and S1.M2, Screening
Level Site Documentation, are mandatory when using this module.

This module complements the Ontario Ministry of Natural Resources (OMNR}) Backpack (Class
1) electrofishing course and the provincial electrofishing policy (Electrofishing Equipment and
Operating Guidelines and Procedures, OMNR Official Procedure Manual F1.3.01.01).
Surveyors must meet all of the guidelines and safety requirements applicable to their office
when conducting electrofishing surveys.

Screening Survey:

This approach is used to generate a list of the common fish species at a site. This approach
characterizes fish communities at the site provided all habitats are sampled. It also provides a
gualitative assessment of species abundance at a site.

This approach does not provide quantitative estimates of population abundance and should not

be used when a comprehensive species list is required. In light of the low sampling effort, there
is a high probability that rare species will not be captured. The screening survey methodology is
not recommended for ‘trend through time’ surveys.

Fish Communlty Sampllng Usmg Electroflshmg Techmques
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Standard Single Pass Survey:

This approach can be used to produce a comprehensive fish species list for a site. It will
characterize the fish community and provide a qualitative assessment of species abundance at
the site.

In some situations, this approach can also be used to determine salmonine biomass and/or
population size. The biomass/population size must be previously calibrated, using the Multiple
Pass Survey. Sixty percent of the population must be captured in the Standard Single Pass
Survey. This approach has been shown to be effective in determining salmonine biomass in
waters with high conductivity using well trained crews (Jones and Stockwell 1995). If these
conditions cannot be met, the multiple pass survey is recommended for determination of
salmonine biomass/populations.

Multiple Pass Survey:

Standard three-pass removal surveys (e.g., Zippen 1958} are used to estimate population size
of individual fish species at a site. These surveys produce lower variances in catches than
single pass surveys. This provides the ability to detect differences in catches over time or
between sites. Assumptions of this approach and ways to address them are:

1. Emigration from and immigration to the site must be negligible. Block(barrier)nets
placed at the top and bottom of the site will ensure this condition is met.

2. The probability of capture during a pass is the same for each fish. Applying appropriate
sampling effort (see Section 3.2, Electrofishing Survey Methods) and sampling all
habitats within a site will help. Attempt to capture al! fish observed with equal intensity,
regardless of species or size.

3. The probability of capture remains constant between passes. Using the same effort
(measured as shocker seconds) and crew on each pass will ensure that this condition is

met.

This approach maximizes the probability of obtaining declining catches with each pass.

Population estimates can then be calculated for all species and age groups. This approach also
offers the greatest probability of capturing all species within a site. When catches do not decline
{(because of lower catchability rates for some species, Mahon 1980), catch per unit effort can be

derived.

Jll Fish Community Sampling Using Electrofishing Techniques IR
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Use of Block(barrier)nets
Blocknets must be used during Multiple Pass Surveys and may be used for Single Pass
Surveys. To install blocknets, pound T-bars or poles into the stream bottom at the top and
bottom of the site. Place the net on the upstream side of the poles and tie it well above the
water level. The net should be anchored to the stream bottom with materials heavy enough to
prevent it from being lifted as debris collects in the net (and increases the drag). Surveyors
should ensure that there are no escape routes. Minimize disturbance by not walking into the
sample site except where necessary. Do not take any boulders for anchoring the net fromn
within the site.

2.0 PRE-FIELD ACTIVITIES

This module requires a crew of two to five people. The number varies depending on the
technique used, the size of the stream and the abundance of fish that will be sampled.

Pre-field aciivities should include:

» Obtaining a “Licence to Collect Fish for Scientific Purposes” from OMNR

e Landowner contact

+ Documentation of site access and appropriate stream identifiers (see section 1)
+ Equipment check

The following equipment is required®:

Fish Sampling form(s) on waterproof paper (if possible}
Pencils

Backpack electrofisher

Charged batteries or gasoline, as appropriate
Anode pole

Electrofishing nets (2 or 3)

Chest waders for all crew members

Polarized glasses and hats for all crew members
9. Electrofishing gloves for all crew members

10. Aquarium dip nets (2-4)

11. Buckets for holding fish (6-10)

12. Bow! of sufficient size for weighing fish

13. Weighing scales (different capacities}

14. Measuring board

D NGO AW

% It is recommended that crews take backup equipment as this type of survey often results in
frequent breakdowns especially with batteries, electrofishers, nets, and weighing scales.

Fish Commumty Samplmg_Usmg EIectrohshmg’Te hmques
edited May 2007
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15. Sampling box with Whirl-Pak® bags
16. Collection labels

17. Preserving solution for specimens
18. Fish identification keys

19. Tape measure

Additional equipment for multiple pass surveys includes:

20. Seine or small mesh gill nets

21. Sufficient number of poles (T-bars) to span the stream with apprommately im spacing
between poles

22. Pole driver or sledge hammer

23. Materials to anchor the bottom of the net to the stream bottorn to prevent fish escape®

Optional iters include cellular/satellite phone, spare anode ring and/or pole, tool kit with wrench
and screw drivers, spare gloves and chest waders, wader repair kit, two to three buckets with
screened sides for flow-through circulation or portable power source with water pump and hoses
1o circulate water and fish immobilizing agents.

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

Define and document the site boundaries and location following the procedures described in 81,
Site Identification and Documentation.

3.1 Differences in Sampling Approaches

T,
The main differences in the three sampling approaches are summarized in Table 1. Efort
expended by field crews during a sampling pass greatly influences the outcome of the survey.
Table 1 provides the basic sampling intensity guidelines for the three different protocols.

3 Boulders from outside the site or from the floodpléun are the easiest to use for this task, but
crews need to have alternatives for streams where these materials are not avallable

B Fish CommunltySampImg Usmg Electrofishing Techmques
edited May 2007,
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Table 1. Sampling Techniques for Screening, Single Pass and Multiple Pass
Electrofishing Surveys.

Approach Intensity Effort Blocknets Survey Release
Technique ~of Fish
Screening | Single pass 20to Notused | Emphasis on into site
Low (2-5 sec/m?) | 30 min coverage
of all habitats
Single Single pass 45 min | Optional *Attempt to capture | into site
Pass High (7-15 to 2 hrs all fish observed and
sec/m?) 60-70 % of entire
population
Multiple Multiple pass 3t08 Top and Attempt to capture outside
Pass Moderate (5-10 | hrs bottom 50-60 % of fish each | site
sec/m?) pass

* In waters with low conductivity, it is unknown if this level of intensity/effort is sufficient to
meet this criteria.

3.2 Electrofishing Survey Methods

Prior to starting the survey, enter the water 5 to 10 m downstream of the bottorn of the site,
adjust the settings on the electrofisher and test the electrofisher to ensure that it is working
properly. Move to the bottom of the site. Zero the timer on the electrofisher, record the start
time, shocker setting and begin sampling.

The anode operator usually carries the bucket with the fish while the netter(s) position
themselves in escape routes, usually on either side of the anode. The amount of time spent in
each habitat should be adjusted to optimize catches, however surveyors should ensure that
shallower, less complex habitats are also sampled (see Figure 1).

Extra time should be spent sampling areas of instream cover (i.e., undercut banks, macrophyte
beds, unembedded large rocks, woody material) as these areas likely harbour fish.

Use only enough current to immobilize the fish. All fish should be netted and retained.
Minimize the disturbance to instream habitat while electrofishing.

- FishCommumty Samplmg Usmg Electroflshmg Techmqu
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The following techniques are useful when sampling different habitat types.

Technique 1: In very fast water (i.e., chutes}, place the nets at obvious escape routes, making
sure they touch the stream bottom. Then, place the anode approximately 1 to 1.5 m upstream
of the nets. Turn the power on and draw the anode to the nets. Check the nets for fish. Repeat
this process across the fast water.

Technique 2: In deep pools and log jams, experiment with different techniques to pull the fish
towards the netter(s) (i.e., place anode ring on bottom of stream and pull up and towards the
netter(s), or place the anode as far forward as safely possible and draw back).

Technique 3: In areas that have relatively uniform depth and substrate (i.e., shallow riffles and
flats}, and sufficient flow to draw the fish to the nets, begin sampling at one side and move
across the stream at right angles to the flow. Move the anode in a regular pattern to cover all of
the stream bottom within 1 m of the sampler (i.e. _] 2 {1 }.

Technique 4: To capture lamprey in silty backwater habitats, try pulsing the electrofisher (i.e.,
turning power on and off in rapid succession).

For multiple pass surveys, release all processed fish downstream of the site after they have
been processed. Leave sufficient time between passes for the stream to stabilize
(approximately one hour). The interval between passes can be used to enumerate and identify
captured fish.

3.3 Processing Fish

To maintain temperature and oxygen levels, all fish should be kept in a flow-through holding
tank downstream of the site. The catch should be periodically emptied into this holding tank.
Alternatively, the fish could be held in a container placed in a shaded area and the water
changed regularly until the pass is complete.

When species identification is obvious, sort all fish into bins according to species (otherwise sort
to the lowest taxonomic level possible®). It may be prudent to divide the catches of species into
size groupings (e.g. young of year, yearlings, etc.)’.

“ In Ontario, the Ministry of Natural Resources (OMNR), Department of Fisheries and Oceans
and the Royal Ontario Museum (ROM) have started working to develop a fish identification
certification program. This partnership would certify individuals in fish identification at different
Ievels of expemse

FlshCommunlty Samp_l;ng Using Electronshlng Techmques
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Process the tish according to the objectives of the project. Three options are described belc{w:

1. At minimum, record the number of figh _in'each grouping/species and either a butk .weight
(nearest gm) or a representative sample of total Ieng[hsa.

2. Obtain a representative sample of each species and measure individual lengths and
weights of each fish. All remaining fish are counted and weighed in bulk by species.

3. Individual length and weight information are collected from all fish.
For all fish that cannot be posntwely |dent|f|ed to species, preserve a subsample for laboratory
veritication.

3.4 Preserving Sampled Fish

Each family group sample should be preserved in 10% buffered formalin and placed in separate
Whirl-Pak® bags, jars or resealable bags (doubled). For each bag of preserved fish, record the
following:

Site identification information (i.e., ‘Stream Name', ‘Stream Code’, ‘Site Code’)

‘Date’

‘Bag No’ (number consecutively, i.e., '1’ of '5')

‘Batch # (the individual identification number used for this record on the fish sampling

form)

‘Type of Sample’ (i.e., whether it represents a random or specific sample)

‘No Qrg’ (number of organisms in each bag)

7. ‘Suspected Contents’ (the family or species code used to identify the fish catch (common
name is fine)).

8. ‘Collector (the person who identified the sample).

Ll

o o

Use waterprool paper and an HB pencil for labels. The information recorded should correspond
to the information recorded in the Fish Sampling Form.

® The tollowing codes are used in HabProgs to describe size groupings: 0 - unsorted or mixed
sizes/ages of fish; 1 - young of the year salmonines with total length less than 100 mm; 2 -
salmonines with total length greater than 100 mm.

® Total length can be used to estimate individual weight. Therefore, the sample size should be
large enough to capture the average size of fish in the sample.

¥ Fish Community Sampllng Using Electrofishing Technlques
R : edited May 20079 '
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Example Fish Sample Label
Stream Name: WILMQOT CREEK  Stream Code: WM1 Site Code: 3CDW

Date: 97/08/10 Sample:1 BagNo:_1 of _5 Batch#: _1of4
Type of Sample: RANDOM No Org:_5
Suspected Contents: MOTTLED SCULPIN Collector: K. RYAN

3.5 Recording Data

Record the ‘Stream Name’, ‘Stream Code’, ‘Site Code’ and ‘Sample’ number on the Fish
Sampling Form (see Appendix 1), Samples are consecutively numbered within a calendar year,
Record the 'Run’ number as applicable {e.g., Run 1 of 1).

Record all data pertaining to the sampling methods used and all survey results on the Fish
Sampling Forms. The intent of the survey methods data is to document the factors in each
survey that might influence catch. Record the type of electrofisher used and the settings
(voltage, frequency and pulse width). Record any deviations from the recommended techniques
in the appropriate boxes.

» ‘Inexperienced Sampler indicates that at least one of the crew members did not meet
Leve! 1 certification according to the OMNR electrofishing policy

» ‘Imprecise Weigh Scale Used’ indicates that the unit used did not have a least 0.5 g
accuracy

« ‘All Habitats Not Sampled’ indicates that some habitat could not be sampled

« ‘Upstream Blocknet Used’ indicates that a net was used in a single pass survey to
reduce escapement from the site.

Record the time that the crew began electrofishing ('Start Time’) and the time that they finished
{'Stop Time') using the 24-hour clock. Caleulate the duration in minutes and record this under
‘Elapsed Time’. Also record the electrofishing seconds (‘Shocker Sec’) from the electrofishing
unit, the names of the ‘Shocker’ and ‘Netters’, and the number of pages ('Page __of __")
associated with the sample. If more than one page is required, record the site identification data
and the date on each page.

Data for individual fish ('Individual fish data’) and bulk samples (‘Bulk tish data’) are recorded as
follows:

F;sh(.‘,ommunlt);r Sampling Using Electrofishing Techniques
g, edited Ma y 2007
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Individual fish data:

* ‘ld #, a unique number that is consecutively recorded (beginning at 1) for each fish
» ‘Species’, a unigue number that refers to each species or family of fish (a list of Ontario
fish species codes is provided in Appendix 2)

The first time that the species code is used, record the common name or an acceptable
acronym’ (as listed in Appendix 2) in the ‘Remarks’ column. This will provide a backup in case
the wrong number was recorded or the number is illegible. There are also columns to record
whether the individual fish weight was included in a bulk sample (‘B'), whether scales (‘S’) or
otoliths (‘O') were taken and if the sample was preserved (‘P’). Record any other information on
the fish including diseases or malformities in the ‘Remarks’ column.

Bulk fish data:

+ 'Batch #, sequentially identify each bulk sample

+ ‘'Species or Family’, code for unidentifiable groups

» ‘Number of fish’, number of individuals counted

* ‘Bulk Weight {gm.)’, bulk weight to the nearest gram

s ‘# Pres.’, number preserved

» ‘Bag #, allows more than one bag to be recorded per batch {i.e., bags 4 and 5)

Finally, record the name of the person who identified the fish in the filed ‘Field |d. Name’. {f
several people were involved, record the person who was responsible for quality control.

Bulk Weights
Bulk weights are obtained by sorting fish into similar species or groups and weighing them as a
group. Count the number of fish in the bulk sample. Net all of the fish and allow the water to
drain. Place all of the fish into a tared weighing bin and record the bulk weight of the sample to
the nearest gram. The weighing bin should contain enough water to cover the fish, this will
reduce handling stress.

3.6 Recording the Area Sampled

Site area must be measured so effort and catch can be estimated per unit area (m?). If Point
Transect Sampling for Channe! Structure, Substrate and Bank Conditions (S4.M2) is being

? For common species, surveyors often use short forms that include distinct letters from the
species hame, e.g., rainbow trout RBT, mottled sculpin MSC etc. (see Appendix 2). Acronyms
should be deflned on the field form to prevent misunderstandings.

Jil Fish Community Sampling Using Electrofishing Techniques NN
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conducted at this site in the same year, then site length and widths will be available and new
measurements are not necessary (place an 'X’ in the box titled ‘Channel Morphology Data
Available’).

If this data is not available, an estimate of sample area is required. Chain the length of the site
midstream. Measure 10 wetted stream widths {i.e. subtract the width of islands and include
undercuts) at approximately even distances along the length of the site. Record the results of
these measurements under ‘Site Length {m.)’ and Stream Width {‘Widths {m.)’} on the Fish
Sampling Form.

3.7 Fish Species Confirmation

Preserved fish need to be identified by a knowledgeable/certified individual. Contact the ROM
or OMNR Fisheries Section for a list of certified taxonomists. Provide a photocopy of the
original Fish Sampling Form so the contents can be recorded on the form, either under the bulk
fish data or on the back of the form (see example in Appendix 1). Record the name of the
taxonomist and their level of certification (if applicable} on the form under ‘Lab Identification’.

The following protocol is suggested for correcting bulk sample identifications:

1. If a bag contains a mixture of two or more species of the same genus, rerecord the data
for that sample to the genus level {(e.g., if the bag contains longnose and western
blacknose dace, record as Rhinichthys - code ‘226').

2. It a bag contains several species of different genera, rerecord the data to the lowest
taxonomic level that appropriately describes the sample (e.g., northern redbelly dace,
creek chub and bluntnose minnow would be recorded as minnow family ~ code ‘180’).

3. Record a weight and count for the appropriate code. For Lab Identification Resuits, add
the new species and counts, but leave the weight box empty.

The weight and count data should be accurate to the level of identification. Crews should staple
a copy of the sheet used for lab identification to the original field sheet, changing codes on the
tield sheets as necessary. In Examples C and D in Appendix I, the Species or Family number
for the Bulk Sample 1 (Bag # 1) would be changed from 380 (sculpins) to 381 (mottied sculpin}
to reflect the lab identification results.

3.8 Tips for Applying this Module

Avoid overcrowding fish in buckets to reduce mortality from stress and lack of oxygen.

Fish Community Sampllng Using Electrofishing Techniques
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Routinely change the water in all buckets.
Allow sufficient time for anaesthetized fish to recover before releasing them.

Expect to find unfamiliar species at a site. Although mortality should be minimized, preserve
representative fish so that identifications can be confirmed.

Laminate and tape the spécies codes to the back of the clipboard.

While electrofishing, itis important to maintain a high level of interest and alertness among crew
members to ensure that effort remains constant. This is usually accomplished by constant
verbal communication amongst crew members.

Use Mandrak and Crossman (1992) as a guide to species distribution within the study area and
preserve new species that are caught as voucher specimens.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies. To meet the
requirements of the “Licence to Collect Fish for Scientific Purposes”, a report on fish species
collected must be sent to OMNR.
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Appendix 1

Example Fish Sampling Forms
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Example A:

Note that the field identification was carried out by a Certificate
Level 2, therefore each of these taxa could be identified to
species. No new taxa were identified for this watershed, _
therefore no fish were preserved. One netter was inexperienced
(was not certified with the appropriate number of hours of
experience). No channel morphology data was collected in the
same year, therefore site length and width data was collected.

B Fish Community Sampling Using Electrofishing Techniques
N edited May 2007,
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Fish Sampling Form

age | ot |
tream MName Date (YYYY/MM/DD} ample Run hockar
WILMOT CREEK 9%/ 06/ 24 F ! Lot L ’s S. TRUTTA
tream Cods Start Time IStop Time Matters
W 1030 NS E. LUCWS, C. BAIRD
lte Cade Elapsed Time [Shocker Sec  Mods! No. Anodes oltage requency ulse
3C0W 75 2755 128 | 300 r 60 He Y ms
Individua fish data : Bulk O: Otolith Pulk fish data ’
Lengih - Presarved 5: Scala spec Bk P
“Total | Welght | - %S | Group | Number r
d# | Spacles (;lia:;;} am3 %—?PJ 59@;;1’:::“’ rd ity Nom” |51 Fon gﬂg“‘ ® |Bage Species Narm/
1 =TT {06 | O 10| 24 RBT
2 ~1 21078 0O i Y BRN
WESTERN
: T Bla o7 BLACKNOSE DACE
4 —— Yyl 22| 0| 4 |30 CREEK CHUB
s H- sl a o] 2w LONEASE
6 - GlIe3 | 0 3 |80 WHITE SUCKER
; [ 712v| o] 2 | & A
8 -t 30 9% | O Z 9 COMMON SHINER
9 u- 9] 3% | O] 30 | 102 m. SCULPIN
10 | 1
1 .
12 i
13 L
14 ——
15 .-
16 ——
17 ] [eld1d. Name:  [Cent. el -
g, TRUTTA level Morphology Data Availale  [] Yes
8 i 1l rot, measyre the slation length > Mo
(1] 26 1d. Name, oo, || 2010 widihs
1% ot pove! Site Length {m.) 45.5
¥ Widths {m.) ] Widths {m.)
2° im TR | W ——
2 5.3 7 S
a@ Bl Date | Init. 3 6L 8 5.7
22 - Enterad | 1G04 | 5T : ::: 190 ;i;
Devdztions, Put X in all bowes that are trus Varlfiod | fasens | 7
inexperianced sempler: Al Habitats Mot Sarpled: || Corrected| /¥R | (B
Upsueam Blocknet Used: || Imprecise Weigh Scale Used: | | —
Expinations: FIRST TUNE NETTING FOR C. BARD, HE LEARNED QUICKLY o]




Example B:

Note that the field identification was carried out by a Certificate
Level 1, and the taxa captured were identifiable to species at this
level. No new taxa were identified for this watershed, therefore
no fish were preserved. Channel morphology data was collected
in the same year, therefore no site length or width data was
collected.

FlshCommunll‘y Sampllng usmg Electroflshlngechmques
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Fish Sampling Form

age | of |

[Etream Name ale [YYYY/MMDD} ample Run hocker

WILMOT CREEK 1196706724 | Lo L S. TRUTTA
tream Code Gtart Time top Time attars

Wi 1030 N5 E. LUCIUS, C. BAIRD
ite Coda EapsedTima hocker Sec  Model No, ¥ Anpdes Woltapa IFrequancy Pulse

3CDW 75 2735 128 | 300 60 e Y ms
Andmridual fish data E. Bulk ©: Onclith Bulk fish data &

Lagth P. Pressrved §: Scale o p

*@) waight |___| Batch | SPOCIES [ & nun | Numbar| Bl |1
o ool o [F] segeetams | SRR 892 e | spucin e
11076 15 | 4O RBT
21076 7% T )
3|076| 75 | 6 HH "
¢| 076 | 253 | 475 )
s 076| 215 | 376 H— ’
s 076 | 130 | 35 HH )
7076 13| 7 HH )
8076 70 | ¢ H- )
g| 076 | 6% = i
10076 60 | 2 [ i
n| 078 210 | 301 HH BRN )
12| Q7% 195 | 270 4+ -
13 078] 65 3 HH .
14| 078 95 7T )
15 163 | 150 | 42 H WHITE SUCKER
1] 163 | 122 | 3 HH )
7|63 | 201 | 77 HH T 'ﬁ"g 'i’rgfr"]‘fm Lovei || Cramnel Momhology Data Avallale [ Yes
» 18 ’ { || WooL measurethe stalionlength (] No

b 1. Name: Car. and 10 widlhs
19 | | Feve || ite Conggh ony
]l Widths (m.} # Widths {m.)
20 et Data ond Inlllals when 1 5
antarad in computer
2 7
2 T | Dala | Init, 3 8
o2 - Enmtered | 1157040 | ST : 190
IDeviations: Put X In all boxes that are trug Varlfled | 1wnc/osrn | ST
inaxperienced sarmpler: Al abials Mot Samplet [ Correctod| e | CB
Upstream Blockret Lised: Imprecise Weigh Scale Used: D
— Coninued on Back?

Explanalions. Yes D No




Example C:

This field record shows a combination of individual and bulk data.
Note that the field identification was carried out by a Certificate
Level 1, therefore cyprinidae and sculpins were preserved. The
crew separated RAynichthys sp., as they were confident that this
group was either long- or western blacknose dace. Total lengths
of young of year { < 100 mm) rainbow and brown trout were bulk
weighed and recorded as Group 0. Scale samples were taken
from representative fish in the sample.

Cmmit Sampling Ec'trfishi'"'i'echniqu
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Fish Sampling Form Page | of |
IStream Name ate (YYYY/MMWDD) ample Run hocker
WILMOT CREEK 19996706724 F [ ot L F S. TRUTTA
tream Cods tart Tirma top Time atters
Wil 030 IS E. LUCIUS, C. BAIRD
[Site Code Elapsed Time  [Shocker Sec  Model No. # Ancdas Woltage ragquency Pulse
3COW 5 27155 128 | 300 r 60 e Y me
ndividual fish data B: Bulk 0. Otolith Bulk fish data #
Lenalh P. Preserved 5: Scale . p
Species Bu'k r
o oserl H o 7] et R s st e
1106 115 4o %1 RBT [ | 076 | | 10 24 RANBOW TROU
2| 076 | 7% T ¥ i 210718 | 2 Y BROWN TROUT
a0 | 15 G X - 3(3% ) O | 30 [W02]6] | SCULPIN
41076 | 253 [ 475 BE - Yy | z226| © 9 32 19| 2 | RUNICHTWYS
5| 076| 215 | 376 T3] ) S0 | © 8 Wolg| 3 CYPRINIDAE
8| 076|130 | %5 B - 6| 163 © 3| 180 WHITE SUCKER
71076 13 7 I "
2|076| 10 | 6 My .
8| 076 10 | 2% 1% )
10 07¢] 210 | 301 B BRN
u | Q73] 199 | 270 H -
12| 073 | %0 0 |4 -
130078 5 | 1T A )
w077 130 | 35 H  NOCLIPS ATS
s 77 [ s | 32 By NOCLPS ATS
w| 77| 120 | 30 g NOCLPS ATS
% - -
7 - RBT Field 1d. Name:  [Cert. -
e i [
18 076 | 63 ~ X G5 d Namer e || &nd 10 widths
I
19| 076 | 6% - 5; ) o Site Lengih fm) 45.9
a Widths fm.) L] Widths (m.}
20| 076 | GO L " Date and inltlals whan ] on 5 <o
A sntarad in compulsr > 5'% - 5..‘{
21| 076 ] - i‘i‘ ) Date | Init. 3 ] 8 5.7
22| 076 | 9% - li? - Entersd | fenono | ST ; ::: i} i;
Deviations: Put X in all boxes that are lrue Varfred | n%00| ST
Inexperienced sampkr: 1 All Habitats Not Sarrpled: ; Corrected| reere | €3
Upstream Blocknet Usad: Improcise Weigh Seale Lsed: | ] —
— onlinued on Bac
Explanations. Yos No D




Example D:

Lab identification results are recorded on this field sheet. Note
that the bag number must be recorded to enable summary reports
to accurately record results to the most accurate level of
identification. The summary report will be able to report that the
bulk catch of sculpins were of one species i.e., mottled sculpin, as
long as the bag number and number of fish are recorded.

Fish Community Sampling using Electrofishing Techniques
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Fish Sampling Form

Paga | ot |

Brenm Name ate (YYYX/MMOD) ample Run hocker
WILIMOT CREEK 11996/06/24 F | Ll F S. TRUTTA
Eream Coda [Start Tima top Tima Mettars
W 1030 M5 E. LUCIUS, C. BAIRD
lta Code Elapsed Tima  [Shockar Sec odel Mo. Ancdas Waltaga Fraquancy Fulsa
F 3CDwW 15 2735 128 | 300 ’7 &0 e Yme
Ingvidual fish data Bulk 0 Cloiith Bulk fish dala 4
Length : Praservad S: Scale Sooc B p
i atch | °P#9E3 | Group | Number | Y f
¥ [Species o [B[F] Spacles Name/ 5" for Mo |t e | 26i9% & | oy | species namer
{circle) e Remarks Family om) s Remarka
LIOTG] WS | 40 HH RBT 11076 | 0 | 24 RAINBOW TROUT
2 [ 076| 7% T HA 2101 | | 2 Y BROWN TROUT
al0T6| 715 | 6 HH 3030 0| 30 (L2 (e] | SCULPIN
4| Q76| 293 | 975 y | 226 © q 32 9] 2 | RHUNICHTWYS
5| 076 | 215 | 376 10| O % | W [%] 3| CYPRINIDAE
6| 076 130 | 35 HH Gl 13| 0 31180 WHITE SUCKER
71076 | 13 T H LAB IDENTIFIQATION RESULTS
5|076| 0 | 6 H- . 3] 3% 6 | - || eRulow
9[07¢| 10 | 28 H- 4] A0 L 2 BLP\&EI\?CT)‘E%%ACE
| 078 | 20 | 30 FH BRN R 2 2| FORREE
Q7% 199 | 270 |-+ S| 22 Y 3 | CREEK CHIUB
12| Q73] %30 [ 10 51 1% 2 3 |COMMON SHIINER
slon| s | m HH 5 | 209 2 el R
w| 077|130 | 35 (i NOCLIPS ATS
s 77T [ 125 | 32 g NO CLIPS ATS
6| 177 | 120 | 30 5| NOCLIPS ATS
X me, art,
"S5 || e G
©| 076 | 63 En Tab 1d. Name: Ce:t. amon."ﬁme onte!
o] 07¢ | ©% L S.GIBBS LM | oo Longihm) 5.5
Widihs (m) | # | Wicths {m)
20| 076 60 L Date and Infials whsn 7 z 5 =0
2 enjered in computer > ;.‘E 5 ;I.ll
2t | 076 61 11 Date | Init. 3 GU g8 5.7
2| Q76| 9% X Entared | 1%/ | S1 ; :: 190 ;’g
Oeviations: Put X in all boxes that are true Verifled | nenonee| S
Inoxperierted sampler: | X | All Habitats Not Sampled Corrected | N0 | CB
Wpssirearm Blocknat Used: || Imprecise Weigh Scale Used: —
Epunaions: ALL LAB IDENTIFICATION RESULTS HAVE BEEN ENTERED vos No D
INTO THE DATABASE - VERY FEW FIGH MISSED




Example E:

Partial printout of a data entry screen illustrating how to enter
Iaboratory identifi ed specimens Note data with a bag number

.....

This information is essential for accurate summary statlstlcs

nity Sampling usmg Eleclroflshmg Techmques
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ONTARIO MINISTRY OF NATURAL RESOURCES FISH SPECIES CODES & COMMON NAMES'

PETROMYZONTIDAE - Lampreys - 010

016. chestnut lamprey .. Ichthyomyzon castaneus

012. northem brook lamprey . ....ichthyomyzon fossor

013. silver lamprey............ ichthyomyzon unicuspis

011. American brook lamprey .. Lampetra appendix

014 sea lamprey Pelromyzon mannus
015. chthyornyzon sp.

POLYODONTIDAE - Paddlefishea - 020
021, paddiefish ... Polyodon spathula

ACIPENSERIDAE - Sturgeons - 030
031. lake sturgeon .. ...Acipenser lulvescens

AMIIDAE - Bowfins - 050

051. bowdin ...Amia calva
LEPISOSTEIDAE - Gars - 040

. Lepisosteus oculatus

. Lepisosteus osseus

.. Lepisosteus piatyrhinchus

<veveeeee. LOPpISOSIEUS SP.

ANGUILLIDAE - Freshwater Eols - 250
251. American eel... o

CLUPEIDAE - Herringe - 060
061. alewife ...........

....Anguilla rostrata

Alosa pseudoharengus

062. American shad ....Alosa sapidissima
063, gizzard shad Dorosoma ::epedmnum
5,7 SR J— .. Alosa sp.
HIODONTIDAE - Mooneyes - 150

151. goldaye .. Hiodon alosoides
152. mooneye.. .....Hiodon lergisus
SALMONIDAE Imon, trout, wt grayling
400. e e e YDADS

SALMONINAE - Salmon, Trout subfamily - 070

071. pink salmon.... Oncorhynchus gorbuscha
072. chum salmon ... Oncorhynchus kefa
073. coho salmon (coho). . Oncorynchus kisutch
076. rainbow trout (RBT) ..Oncorhynchus mykiss
074. sockeye salmon ...

079. Arctic char.. linus alpinus
080. brook trout (BKT) Salvelinus fontinalis
083. Aurora trout.... . 8. fontinalis timagamiensis
061. lake tmut(LT).. ...Salvelinus

namaycush

082. splake ..S. lontinalis x 5. namaycush

" Saimo trufta X Salvelineus fontinalis
.Oncorhynchus sp.

085. . Salmo sp.
086. . 'Salvelinus sp.
420. hybrids
COREGONINAE - Whitefish subfemily - 080
092. longjaw Cisco .. . Coregonus alpenae
093. cisco (fake | hemng) Coregonus artedi
091, lake Coregonus ciupealt
084, bloater.. Coregonus hoyi
085. deepwal . egonus johannae
096. Kiyd ..ot Coregonus kiyi
097. blackfin cisct .. Coregonus nigripinnis
098. Nipigon cisco * .. .. Coregonus nipigon
099. shorinose clsco.. Coregonus reighardi
100. shorljaw cisco . .. Coregonus zenithicus
101. pygmy . pium coulteni
102. round whiteish Pmsop:um cylindraceum
103. chub... .. Coregonus sp.
(Cisco 5pecnes other than C. arledl)

106. Coregonus sp

.. Prosopiumsp.

107.
450. hybrlds

* This species is a synonym of C. artedi (Scott &
Crossman 1973)

THYMALLINAE - Grnyllng !ublamlly 110
111, Arctic grayling ... ... Thymallus arcticus

OSMERIDAE - Smelt
121. rainbow smelt.

120

Osmerus mordax

ESOCIDAE - Plkes - 130

133. grass pickerel. .. Esox americanus vermiculatus

131. northern pike .. Esox iucius
132. musketlunge Esox masqumong Y
135 chain pbckerel. . Esox niger

.... Esoxsp.

500 hybrlds
501. .Esox lucius x Esox americanus vemmiculalus

502, norlunge ... Esox lucius x Esox masquinongy

UMBRIDAE - Mudminnows - 140

141, central mudminnow ... Umbra fimi

CYPRINIDAE - Carps and Minnows - 180
216. central stoneroller. Campostoma anomalum

181. goldfish.......ccoooiim e Carassius auratus
184, redside dace. Clingstomus elongatus
* 1B5. lake chub.. ... Couesius plumbeus
219. grass camp . C:enopharyngodon idella
203. spotiin shiner. Cyprinalla spiloptera
186. common carp .. ... Cyprinus carpio
187. gravel chub... Eﬂmyslax x-punctatus
186. cutlip minnow .. Exoglossum maxillingua
189. brassy minnow Hybognathus hankinsori
190. eastermn silvery minno ... Hybognathus regius
217. striped shiner... . Luxilus chrysocephalus
198. common shiner .. Luxilus comutus

-l..'yrhrurus umbralilis
Macrhybopsis storsriana

205. redfin shiner .
191. siiver chub

214 pearl dace . Marganscus margarita
192, homyhead chub .. .Nocomis biguttatus
193, rivar chub ..... ..Nocomis micropogon
194. golden shiner. . Notemigonus crysoleucas
195. pugnose shine ..... Notropis anogenus
198. emerald shiner Norrop:s athennoides

197. bridle shiner..
218, ghost shiner..
169. blackchin shiner ..
200. blacknose shiner.
201. spottail shinel
215. siiver shiner..

. Notropis bifrenatus
Notropis buchanani
.Notropis heterodon
Notropis heterolepis
Notropis hudsonius
Notropis photogenis

202. rosylace shiner, ... Notropis rubellus
204. sand shiner... Notropis stramineus
206. mimic shiner. . Notropis voluceilus
207. pugnose min .Opsopoeodus emiliae
182, northem redbelly dace Phoxinus eos

hoxinus neogaeus
208. bluntnose minnow Pimephales nolatus
208. fathead minnow... .Pimephales promelas
210. westem blacknose dace (BND) .. Rhinichthys ebtusus

211, longnose dace (LND) . mmchrhys calaraclae
220. ruds Scam'm:us erythrophthalmus
212 craek chub (CCHUB) Semotilus atromaculatus

213. fallfish .. ... Semotilus corporalis
222, Hybognathus sp.
228. .. Hybopsis sp.
223. Nocomis sp.
224, Notropis sp.
....Phoxinus sp.

Pimephales sp.

Rhinichthys sp.

Semotilus sp.

. <eer. hybrids
601, Carassius awalus x Cypﬂnus carnpio
602. .. Phoxinus hybnids
B03. hoxinus eos x Phoxinus neogaeus
604. ’hoxinus eos x Margariscus Mmargaria

Phoxinus neogaeus x Margarscus margarita
. Notropis hybrids
- Lux:rus comutus x Notropls rubeilus
8 .. Luxilus comutus x Semotilus atromacuiatus
620. . Pimephales p las x Pimephales nolatus

CATOSTOMIDAE - Suckers - 160
182. longnose sucker ..
183. white sucker.
161. quillback....

Calostomus calosiomus
.. Catostomus commersonif
.Carplodes cyprinus

164. lake chubsucker .. ....Enmyzon sucetta
185. northem hog sucker Hypentelium nigricans
166. bigmouth buffalo.. . Ictiobus cypringlius
174. black buffalo ... Ictiobus niger
167. spotted sucker.. .. Minytrema melanops
166. silver redhorse.. . Moxostorna anisurum
173. river redhorse Moxostoma carinalum
169. black redhorge.. .. Moxostoma duguesnei

170. golden redhorse ..
171. shorthead redhorse .
172. greater redhorse..
176.

. Moxostoma erythruum
loxostoma macrolepidotum
. Moxostoma valenciennesi

.. Catostomuys sp.
177. Moxostoma sp.
178. ... Ictiobus sp.
550. hybrids

551 it (CHODUS RS

ICTALURIDAE - Bullhead Catfishas - 230

231. btack bullhead .. . Ameiurus melas
232. yellow bulihead. .Ameiurus natalis
233. brown bulthead. imeiurus nebulosus
234, channel catfish. . lctalurus punciatus
235. stonecat ....... . Noturus flavus
236. tadpole madtom .. Noturus gyrinus

237. brindled madtom.. Noturus miunis
238. margined madtom Noturus insignis
244, northem madtom, . Noturus stigmosus
239. flathead catfigh . .Pylodictis olfvaris

Ictaiurus sp.

650. hybrids

651. . ... Ameilurus melas x Ameiurus nebulosus

PERCOPSIDAE - Trout-perchas - 200
291, troutperch...................... Percopsis omiscomaycus

GADIDAE Cods - 270
271. burbo! .. 018 00

FUNDULIDAE - Killifiehes - 260
261. banded killifish... "
262. black opmlnnow

...Fundulus diaphanus
.. Fundulus notatus

ATHERINIDAE - Stiversides - 360
361. brook silverside. ..

GASTEROSTEIDAE - Sticklebacks - 280
2B4. fourspine stickleback Apeltes quadracus

.. Labidesthes sicculus

281. brook stickleback...... ... Culaea inconstans
282. th | lckleb I$ aculeatus
283, ninespine stickleback... ... Pungitius pungitius

COTTIDAE - Scuipins - 300

381. mottied sculpin (MSC) Cottus bairdii

382, slimy sculpin (SSC). . Cottus cognatus
383. spoonhead sculpin..........ccooeviier e, Cottus ricei
384. deepwater sculpin. . Myoxocephalus thompsanii
387. fourhom scuipin. Myoxocephalus quadricomis
BB5. i e Cottus sp.
386. . Myoxocephalus sp.
800. hybrids

BOT. i ... Cottus bairdi x Cottus cognatus
CYCLOPTERIDAE - Lurnpﬂnhn 390

391. fumpfish... . Cyciopterus iumpus
MORONIDAE - Tsmperate Basses - 300

301. white perch. Morone americana
302. white bass .. .. Morone chrysops
303, e <eneme.. MoTORIE SP.

CENTRARCHIDAE - Sunfishas - 310

311. rock bass (RBASS) Ambloplites rupestris
312. green sunfigh..... Lepomis cyanelius
313, pumpkingeed (P! . Lepornis gibbosus
323. wamouth... Lepomis gulosus
324 orungespolled sundish . ... Lepomis humms
314, bluegill Leporms hirus
315. longear sunfish .. ... Lepomis mogalotis

316. smalimouth bass (SMB) Micropterus dolomieu
317. targemouth bass (LMB) . Microplerus salmoides
318. white crappie . ....Pomoxis annulans

319. black crappie . . Pomoxis nigromaculatus
320. ... Lepomis sp.
. Microplerus sp.

.. Pomoxis sp.

700. hybrids
1.

..Lepomis hybrids
Lepomls gtbbosus x Lepomfs macrochirus
... Lepomis cyanelius x Lepomis gibbosus
.. Lepomis cyanelius x Lepomis megalotis
.. Lepomis cyanelius x Lepomis macrochirus
Pomoxis annulans x Pomoxis nigromaculatus

PERCIDAE - Perches - 330
335. easlem sand darter. ..Ammocrypla pellucida
336. greenside darter .. ..Etheastoma blennioides

337. rainbow darter (F!B Etheostoma caeruleum

338. lowa darer ... .. Erhecasroma exile
339. fantail daner . Etheostoma abell

340. least darter .........ccoocvenen Elheosfoma rnlcropema
341_ johnny darter. .. Etheos! nigrum
346. tessellated darter ... Etheostoma olmstedf
350. nufle....oeiienee Gymnocephalus cemuus
331. yellow perch (YPERCH) .. ...Perca Havescens
342. logperch . Percina caprodes
343. channel d . Percina copelandl
344, blackside darler. .. Percina maculaia
345, river darter.. .. Percina shurnardi
332. sauger. Sander canadensis
333. blue pike. .Sander vilreus glaucus
334. walleye (yellow pickerel) .. ...Sander vitreus
M7, . Stizostedion sp.
348. . . Etheostoma sp.

. Stizostedion canadense x Stizostedion vitreum

SCIAENIDAE - Drums - 370

371. freshwater drum....................... Aplodinotus grunniens
GOBIIDAE - Gobla!

366. round goby ..... ...Neogobius melanostomus
367. tubenose goby .. Proterorhinus mammoralus

PLEURONECTIDAE - Rightaye Flounders -
396. European flounder. .. Platichthys flesus

ONTFISH.DOC, 4 March 4, 2002

'Formatted by Karen Ditz, Ichthyology and Herpetology, Royal Ontario Museum, May 1994. Modified March 2002 (Erling Holm).
Reformatted and modified (name changes according to Nelson, J.S., E.J. Crossman, H. Espinosa-Pérez, L.T. Findley, C.R. Gilbert,
R.N. Lea, and J.D. Williams. 2004, Common and scientific names of fishes from the United States, Canada, and Mexico. American
Fisheries Society, Special Publication 29, Bethesda, Maryland. 386 p.} by Brenda Koenig, 2005.

Adapted from:

D. P. Dodge, G. A. Goodchild, J. C. Tilt, and D. C. Waldriff. 1984. MNR's Manual of Instructions - Aquatic Habitat Inventory

Surveys.
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INTRODUCTION

The modules in this section provide standard methodologies for assessing habitat in wadeable
streams. The data collected will allow analysis of the channel structure (e.g., cover, substrate),
channel processes (e.g., hydrology, sediment transport), and the stream's suitability for biota.
Standardizing data collection procedures enables comparisons to be made across spatial and
temporal scales by reducing error and controlling biases. Providing standard methodologies
that vary in the accuracy of the data collected offers flexibility for users to accommodate
different study designs.

A summary of the procedures, the effort required to implement them, and the accuracy of data
collected for each are provided below. Additional details are provided in the Introduction section
of each module.

Some of the modules in this section require the use of transects. These can be used o collect
data for more than one module (i.e., modules can be applied individually or in conjunction with
each other).

Accepled standard protocols in this section include:
S$4.M1: Rapid Assessment Methodology for Channel Structure

This module is designed to provide visual eslimates of channel structure, substrate and bank
condition. The Rapid Assessment Methodology for Channel Structure {(RAM) adapts the point-
transect approach, by visually classifying the habitat along transects. RAM can be completed in
much less time than it would take to complete the full point-transect method (S4.M2, see below)
and produces a more repeatable assessment than conventional visual assessments. RAM is
best applied 1o studies that are designed to evaluate overall conditions across spatial scales.

S$4.M2: Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions

This module provides screening level and diagnostic technigues to evaluate the physical
conditions important to biota in wadeable streams. Screening level techniques are described for
evaluating riparian conditions, bank vegetation, sinuosity, bankfull width, confinement and
velocity. Diagnostic techniques offer more precision to quantify channel roughness, low flow
width and depth, substrate composition and diversity, amount of wood material, instream cover
and vegetation and degree of undercutting. The sampling effort applied for each attribute is
determined by the level of precision required to demonstrate the relationships between biota
and physical habitat characteristics. This module can be used for studies to evaluate change in
condilions across temporal or spatial scales.

. ] - Tl Mmar .
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S$4.M3: Bankfull Profiles and Channel Entrenchment O

This module describes a guantitative method for measuring the bankfull cross-sectional profile.
Techniques for recording channel entrenchment (i.e., a measure of channel confinement within
the floodplain} are also outlined.

Identifying the bankfull level requires a basic understanding of stream dynamics. While the
methods described in this module are intended to provide reliable and repeatable measures,
they require interpretative skills. Further, bankfull profile measurements are more easily applied
on stable channels. This module is best applied as a monitoring or assessment tool for
evaluating changes in the channel profile that may result from geomorphic processes.

$4.M4: Reconnaissance Surveys for Stream Discharge

This module contains instructions for estimating discharge on wadeable streams using
qualitative methods. These methods are used mainly for reconnaissance purposes as they
confirm the presence of flow, provide a measure of relative discharge, and information on the
suitability of sites for more rigorous sampling. The use of these preliminary observations will
ensure that field studies are planned and conducted effectively and efficiently.

Data coliected using this module will have hig'her error rates than more quantitative surveys as :
outlined in 54.M5. This module is best applied by surveyors experienced in measuring o
discharge al sites.

S4.M5: Measuring Stream Discharge Quantitatively

This module contains instructions for measuring discharge on wadeable streams, using the
Volume/Time Method and the Area Times Velocity Method. The data are useful for long-term
monitoring and impact assessment studies. These procedures can be used for characterizing
baseflow conditions or for determining a point-in-time response to a storm event.

S4.M6: Estimating Stream Dischargé and Rapid Assessment Methodology for Measuring
Hydrologic Response to Storm Events

This module describes an economical and reliable method of measuring the maximum depth of
water over a period of time (i.e., typically through a storm event). These methods colleci
screening level information about the flashiness of a stream and are suitable for large-scale
surveys which require an evaluation of many sites. This module can provide an indicator of the
walershed’s response time and pattern to a storm/drought event.

Section 4 — Assessing.Physical Processes and Channel Structure o O
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 4: MODULE 1

Rapid Assessment Methodology for Channel Structure’

TABLE OF CONTENTS
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2.0 - PRE-FIELD ACTIVITIES .....citiiiarrarmiiinciiiiiiiasssessasssssmisiiusanisman s sbssisisassnsssssmssnsres 1
3.0 FIELD PROCEDIIRES. ... . oitiiiiiiireirasssrenreeunesrerir st seirastisiniensensnsmnsassssenrnssassnssosnnnns 2
3.1 Recording the Site Identification Information..........cccovveeivveei i 2
3.2  Defining the Site BOUNMATIES ....vicvviirviiimiimirmr i i s s s s s ramn e p
3.3  Setting up Transects and Observation POINS.......ccciiinri i v e 2
3.3.1 Channel Structure... rereeerereneerarrnesrraerarans 3
3.3.2  Instream Cover.......cominminn 4
3.3.3  SUDSIrAtE TYPES.iier i e s e s e s O
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3.3.4 Habitat Stability ... O U OPRRRRRRY
3.34.1 Mean Width at Crossover ...................................................................................................... 7
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APPENDICES

Appendix 1. Training Crews in the Use of RAM
Appendix 2. Developing Calibration Ratios for RAM
Appendix 3. Example Rapid Assessment Methodology Field Form

" Authors: L. W. Stanfield and M. L. Jones
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1.0 INTRODUCTION

Techniques for conducting screening level assessments of fish habitat conditions are described
in this module. While this methodology is defensible and variance can be quantified, data
collected using this tool are mostly visual and are therefore inherently biased. A procedure for
calibrating the biases is also described.

This module provides a Rapid Assessment Methodology (RAM) which is a screening level
characterization of stream habitat at a site. Data collected inctudes substrate, depth, instream
morphology and bank stability. The RAM incorporates the point-transect approach which
improves repeatability over conventional non-point transect visual assessments (Hawkins et al.
1993). It is best applied in studies that have one of the following objectives: -

» o evaluate a large number of sites with limited time and resources

» conduct a screening level investigation of hahitat suitability at a site for specific fish
species.

If more accurate results are required a full point-transect method should be considered (S4.M2,
Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions).

2.0 PRE-FIELD ACTIVITIES

A typical habitat survey of a site should take between 10 to 20 minutes. A two-person crew is
recommended for safety. Field surveys should follow a training program (see Appendix I}.

Pre-field activities should include:
¢ Landowner contact
+ Documentation of site access and appropriate stream identifiers (see Section 1, Stte
Identification and Documentation)
¢ Equipment check

The following equipment is required:

RAM Field Forms on waterproof paper
Pencils

Metre stick

Tape measure

Maps

O s @

¢ Rapid ‘Assessment Methodology {or Channel Structure

edﬂed May2007 o
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Optional equipment includes:
6. Calculator
7. Hip chain
8. Flagging tape
9. Compass
10. Site marking equipment and
11. Camera

- Crews should adhere to safety precautions and requireménts set forth by their employers
/mapagers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

Procedures outlined below include defining site boundaries, recording site information, and
measurement of channel features, bank conditions and substrate.

3.1 Recording the Site Identification Information

The module should be done in conjunction with $1.M1, Defining Site Boundaries and Key
|dentifiers and S1.M2, Screening Level Site Documentation. Additional information required
depends on the objectives of the study and resources available.

Record the ‘Site Type' as a calibration {C) or survey (S) site. A calibration site Ii's' one at which
both RAM and the point-transect methodology data are collected and used to develop the
correction factors for the RAM data (Appendix 1 and 2).

3.2 Defining the Site Boundaries

The site boundaries are defined as per S1.M1. If no accurate data on site length are available,
record the gpproximate length of the site (+3 m). This is accomplished by either chaining up
the centre of the stream (most accurate) or by pacing up the channel or the banks, depending
on site conditions. Record the site length on the Site Identification Form, mark with an asterisk
("), if anything other than chaining was used to obtain this measurement, and include an
explanation in the ‘Comments’ section indicating that the site length was estimated. On the
RAM Field Form (Appendix 3}, record the appropriate unique identifiers for the site (see
S1.M1).

3.3 Setting up Transects and Observation Points

Begin at the downstream end of the site and walk upstream (observing and recording the
habitat conditions as you go) until the top of the site is reached. If chaining is used to measure

S4.M1: Pa992




site length, crews may mark the transect tocations on the banks during the return trip to the
bottom of the site. Transects should be evenly spaced along the site (i.e., about 10 transects,
one every 4 to 5 m for a site that is 40 m in length).

Beginning at the first downstream transect, visually locate six or more observation points along
the transect. Depth, velocity and point substrate measurements are made directly below the
observation point, whereas cover and maximum particle size measurements are made within a
visualized 30 ¢m ring centered on the observation point {referred to as the ‘observation area’).

\\\\‘

visualized observation
area, centered on
visualized observalion
point

/

o . — —~ ,— ———
L * s » - Y ’ \ -, LY -, )
I VPR S - Wy VRN (- WU S, S RS .. Y K Iy, - S
1 ’ . ' D ¥ + [ ] ' + +
. P . P S ) . ” . ) . ’

L L L - -~ L

‘\\\\\\\\ visualized lransect line

Figure 1: ‘Observation Areas’ (30 cm diameter) and Transect.

3.3.1 Channel Structure

A variety of techniques may be used to collect channel structure data, depending on the
experience of the crew and the complexity of habitat. Techniques include coflecting most of the
data from shore in relatively homogenous sites or by walking across each transect, stopping at
each observation point to collect data.

At each observation point measure hydraulic head (velocity) to classify habitat into four
categories: pools, glides, slow riffles and fast riffles (Table 1}. Then measure/estimate water
depth to classify points into shallow, moderate, intermediate or deep habitats (Table 2). Finally,
determine whether there is unembedded cover present or absent. Cover is assessed within a
visualized 30 ¢cm ring centered on the observation point {see section 3.3.2 Instream Cover ol

S @01 e e s
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this module). Combine these three measures (hydraulic head, depth and cover) to classify
and record each observation in the ‘Channel Structure’ section of the RAM Field Form using

the dot tally method (one dot per observation point).

Hydraulic Head
The difference in height of water between the front and back of a vertically held ruler that is
placed at right angles to the flow of water (see S4.M2, Point-Transect Sampling for Channel
Structure, Substrate and Bank Conditions for more details).

Table 1: Descriptions of Habitat Categories (adapted from Aadland et al. 1991).

Habitat Categories Descriptions

‘Pools’ hydraulic head of 0 t0 3 mm

Glides hydraulic head of 4 to 7 mm (evidence of little turbulence and
moderate velocities)

‘Slow Riffles’ hydraulic head of 8 to 17 mm (fast velocities}

‘Fast Riffles’ hydraulic head greater than 17 mm (very fast velocities)

Conducting a Dot Tally (‘Box Ten’)
Dot tallies are used as a convenient means of recording data when a number of categories are

being counted simultanecusly. One dot or line represents a single observation. Four dots are
used to form the outside of a box. Then four lines are used to form the outside of the box and
finally two lines are used to form a cross for a total of ten observations per filled box. Make
sure the dots are large enough that they aren't mistaken for photocopy imperfections.

3.3.2 Instream Cover

Measure cover within a visualized 30 cm ring centered on the observation point. Record and
document the occurrences and all types of unembedded cover present (i.e., cover with
interstitial spaces that enable small fish to hide underneath the object) within each sample area,
using the dot tally method (Table 2). For example, if there is a boulder and log at one
observation point record one dot in each of the boxes for ‘Cover Types”. ‘Round Rock’ and

"Wood'".

Instream Cover
A cover particle is any object that touches the water within the sample area, is at least 100 mm
wide along the median axis and of sufficient density to block >75 % of sunlight from reaching
the stream bottom. A cover particle can consist of a mat of materials such as twigs,

Rapld Assessment Methodology for Channel Structure
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macrophytes, or the bank. The mat must still meet the median diameter size and light
penetration restrictions.

Table 2: Definitions for Cover Types.

Cover Type Description
. K The Iongltudlnal axis is at least twice as long as the shortest
Flat Roc axis, i.e., ratio of longitudinal axis/shortest axis > 2.
‘R K The longiludinal axis is less than twice as long as the shortest
ound Roc axis, i.e., ratio of longitudinal axis/shortest axis < 2.
‘Wood’ Living or dead woody materials (includes mats of twigs, shrubs).
‘Macrophytes’ Living aquatic and terrestrial non-woody plants.
Bank material which contain soils (fine materials) i.e., undercuts
‘Bank’ and siumped banks or parts of banks which have become
dislodged and are now lying in the main channel.
‘Other’ Any other type of material not covered by the above categories
er (e.g. tires, refrigerators, cars).

Flat versus Round Rocks
Flat and round rocks are recorded separately based on the different levels of suitability of these
cover types for various species of fish (Ed Crossman, Royal Ontario Museum, pers. comm.}.

3.3.3 Substrate Types

This section assesses the substrate and sediment transport characteristics of the site, within
the context of the type of parent material available to the stream. There are two types of
channels, bedrock and alluvial. Bedrock streams can either be erodible (shale) or not (granite).
Alluvial streams have parent material of either fine (sand), medium (gravel}, or coarse (cobble)
particulate materials. In order to understand the relationship of parent substrate materials and
bedload transport, measurements and comparisons are made between maximum particle and
point particie sizes.

3.3.3.1 Point Particle

Across each transect, visually estimate the percentage of substrate (in 10% increments) as
fines (sand), gravel, cobble or bedrock. Record the percentages using the dot tally procedure,
where each dot accounts for 10% of the transect. For example, if the proportions are sand
{10%), gravel (80%]) and cobble (10%]}, there would be cne dot for each of fines and cobble,
and eight dots for gravel. There should be a total of 10 dots per transect, and 100 dots when
10 transects are completed. Hf the technique of walking across each transect is used,
surveyors may choose to evaluate substrate below each observation point as a more accurate
alternative.

< Flapld Assessment Methodology for Channel’Structure
; edited May 2007 '
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3.3.3.2 Maximum Particle
At each observation area (i.e., 30 cm circular sampling area) on the transect, estimate and

record (dot tally) the maximum particle size observed based on substrate categories listed in
Table 3.

Table 3: Descriptions of Substrate Categories adapted from Dodge et al (1984).
Substrate Categories Median Axis of Largest Particle Observed is

‘Fines’ {sand, silt, clay) < 2mm.

‘Gravel’ o 2 to 100 mm.

‘Cobble’ : 101 to 1000 mm.

‘Bedrock’ > 1000 mm.
Median Axis

There are three axes to every particle. The median axis represen;[s the intermediate width of
any particle (Figure 2). Rocks will often lie with the median axis at right angles to the flow.

b

\

b

a = longesl axis
b = medlan {Intarmediale) ax/a
¢ = ghorlest axis

Figure 2: Measuring the Median Axis of Cover and Substrate.

-Rapld Assessment Methodology for Channel Structure
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3.3.4 Habitat Stability

This section provides guidance on how to measure ‘Mean Stream Width’, ‘Mean Depth at
Crossover, ‘Maximum Particle Size’, and ‘Bank Stability (i.e., ‘Eroding Bank’, ‘Vulnerable
Bank’, ‘Protected Bank’, ‘Deposition Zone').

3.3.4.1 Mean Width at Crossover
At the bottom of the site (i.e., at crossover point), measure and record the wetted width of the
stream in the box marked ‘Mean Stream Width (m)’. Measure to the nearest tenth of a metre.

3.3.4.2 Mean Depth at Crossover

At the same crossover transect estimate the average water depth. Water depth at crossover
points should be relatively uniform across the channel. The measurement could be taken using
several techniques (e.g., measurement of several points across the transect with a metre stick,
use of a wading rod). Record the water depth to the nearest 5 mm, (e.g. a water depth of 17
mm should be recorded as 15 mm).

3.3.4.3 Maximum Particle Size

Within the site boundaries, find and measure the largest rock that has been moved by the
stream. Ignore rocks that are likely to be erratics or other rocks in the stream that have
obviously been in place for long periods of time. For example, if erosion is evident on either
side of the rock, it should not be included in this measure. If there are several rocks that are
similar in size, a representative rock should be selected. Measure and record the median axis
(to the nearest mm) in the ‘Maximum Particle Size' box on the RAM Field Form.

3.3.4.4 Bank Stability
Categorize both banks of each transect using the following categories (Table 4). Record using
the dot tally method.

Table 4: Descriptions of Bank Stability Categories.

Bank Interface Bank Soil/Substrate Characteristics of Bank

Stability between Water
Categories and Bank
‘Eroding Steep, >45° erodible materials undercut {by at least 5 cm}
Bank’ or shows signs of recent

slumping (i.e. no or little
vegetation present

Bl Rapid Assessment Methodology for Channel Structure’
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Bank Interface Bank Soil/Substrate Characteristics of Bank

Stability  between Water
Categories and Bank

‘Vulnerable Steep, »>45° erodible materials shows no recent signs of
Bank’ " erosion (i.e., undercuts or
slumping) and protected by
a mat of live vegetation
‘Protected Steep, >45° non-erodible materials vegetation may or may not
Bank’ (e.g., rock, boulders or be present, includes banks
hardened clay) armoured by hurnans
‘Deposition Gentle, <45° generally, materials
Zone’ which have been
deposited by the river
during its flood condition

3.4 Tips for Applying this Module

Crews using this module should have experience with the point-transect methodology.
It is strongly recommended that crews be trained and have enough field experience to ensure
repeatability.

Project managers should establish a training program for crews at the outset of the study and a
follow-up assessment to ensure that data are acceptable (Appendices 2, 3).

Data should be recorded while proceeding up the stream and then summarized before leaving
the site.

4.0 DATA MANAGEMENT

Upon returning from the field;
1. Create a backup hard copy (| e., photocow) of field forms, and store in a place separate
from the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

Methodologyfor Channel Structure

edited May 2007
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. Amla

If data has been collected at calibration sites use the procedures described in Appendix 3 to
develop correction factors for the variables of interest to the project.
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. Appendix 1 o 9
Training Crews in the Use of RAM

RAM data is most valuable when it can be collected by a crew in a consistent manner such that
strong correlations can be established between it and more rigorous methods (i.e., S4.M2,
Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions). We
recommend the following procedures for training field crews in the use of this module to
maximize the utility of the data collected:

Carry out the point transect survey and RAM at as many transects as needed for the crew to
feel confident in their results. Ensure that the types of habitat assessed cover the range
expected in the overall study.

1. Set up a transect line and mark the location of each observation point.

2. Using the criteria on the RAM Field Form, visually classify the instream habitat and
substrate at each observation point and then rate the bank condltlons as to their
vulnerability to erosion., .

3. Repeat the process at each observation point and on the banks using the point transect

methods described in S4.M2, Point-Transect Sampling for Channel Structure, Substrate

and Bank Conditions. @

Compare the results of the two methods, discussing where results differ and why.

5. Repeat this process until there is congruence between the two methods. Compare
results for each category of habitat at the end of each transect and again at the
completion of the training period. All visual observations should be within 1 category of
the point-transect data and there should be at least 90% agreement in the number of
classes determined using each method (i.e., number of shallow pools using point
transect / RAM should exceed 0.9).

6. As a final stage, we recommend that several transects be evaluated before the tape
measure is set up, to ensure that crews are able to visually establish the appropriate
spacing for both transects and observation points.

b

The time required to train crews will depend greatly on their experience. Managers should be
prepared to allocate at least two sites (one day) for this exercise.

Rapid Assessment Methodology for Channel Structure ' ) e
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Appendix 2

Developing Calibration Ratios for RAM

Introduction

Here we describe how the methods of DoloH et al. {1993) can be used to develop calibration
coefficients for data collected using the point transect methodology (S4.M2) and RAM (S4.M1).
This enables users to develop a higher degree of accuracy in their estimates of habitat than is
generally possible if only RAM is used. This task requires four steps:

« establishing calibration and study sites and the sampling sequence

+ collecting field data

+ establishing the calibration coeHicients

« application of correction factors to data and calculate confidence limits

Step 1: Establishing calibration and study sites and the sampling sequence

Project managers must determine (randomly) the larger of 10 sites or 10 % of total sample
sites. These will become locations where both RAM and the point transect methods will be
applied. These sites are referred to as calibration sites. Establish a sampling schedule that
balances logistics with the need to spread the collection of calibration site data randomly across
the duration of the study.

Note: If multiple crews are used on a survey and there are consistently different biases (i.e.,
one crew is always high and the other low we recommend that independént calibration be
developed for each crew. Any site within your study area or comparable areas of geology can
be used as calibration sites for your crews, provided the habitat does not measurably change
between the two sample periods. Therefore it may be possible for studies to use data from
other studies to develop calibration ratios as a cost saving measure.

Step 2: Field Data Collection
Collect the field data, ensuring that at any calibration site, the RAM data is collected first. Only

after the RAM has been collected for the entire site should the point transect surveys be
initiated.

Rapid Assessment Methodology for Channel Structure

W edited May 2007
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Step 3: Developing Calibration Ratios 9
After entering and verifying that all data is correct, extract the appropriate data required for the

study and summarize the results. The data points should be plotted and the R? value between

the methods should be greater than 0.50. If it is not, do not attempt to create calibration

coefficients. Use data from the calibration sites to develop calibration coefficients for each

attribute of interest as follows:

vvhere,
= point transect habitat varable for each calibration site £, i= 1, 2,...n
= RAM estimate of habitat variable for each site ; i=1, 2,..

For example, the results of a point transect and RAM survey for the percent cover are shown
below:

Point Transect: 10, 15, 17, 3, 68, 23, 24, 14, 9, 12 =195
RAM 5,10, 20, 0, 50, 10, 20, 20, 10, 10 =155
The calibration ratio for this variable would be: e

Q=195/155 = 1.26
Step 4: Application of correction factors to data and calculate'cqnfidence limits

The adjusted habitat scores ( M } for the study can be estimated by multiplying the mean value
for the attribute from all of the sites in the study (7 ) by the calibration ratio (Q).

1‘3 =TJIQ

For example if the mean estimate of cover for the entire data set was 24, then the corrected
estimate would be:

1.26+24 =30

This technique is only appropriate for large-scale basin wide surveys as it does not correct
individual site biases.

— Ra pld ‘Assessment Methodology for Channel Structure
R edrted May2007
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The uncertainty of the estimate for each habitat attribute for the entire survey data set can be
calculated from sample data using:

‘.7(63 N(N n) Z( Qxf

where

N = the total number of sites surveyed using the point transect technique
n = the total number of sites surveyed using the RAM

m: = measured estimate of the habitat variable /.

Ox = predicted estimate of habitat variable /.

This egquation approximates the variance (‘.?)for large sample sizes (i.e., > 10 samples). This

equation shows that the variance depends on two very different factors, sample size and
consistency in application of the RAM. First, variance decreases as the sample size increases,
a manager can always reduce variance in the study by increasing the proportion of the sites
sampled, using both the point transect and RAM. Second, the summation term expresses the
squared differences between the habitat attributes measured using the point transect and RAM.
The more closely correlated the results of the two methods are, the lower the variance will be.
The other way to reduce variance is to ensure that the field procedures for measuring the RAM
and transect methods are applied consistently for all sample sites.

The 95 % confidence intervals for the habitat attributes can be estimated using the following:

M+ tows. . V(M)

For more information on this technique see Doloff et al. (1993).

Note: Check the data for obvious errors and outliers and either correct or delete as appropriate.

) Assessment Methodology for Channel Structure
_ ; ed;!ed May 2007
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Appendix 3

Example Rapid Assessment Methodoldgy Field Form

¥LY b4 Rapid Assessment Methodology for Channel Structure

edited May 2007 2\
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ONTARIO STREAM ASSESSMENT PROTOCOL

SECTION 4: MODULE 2
Point-Transect Sampling for Channel Structure,
Substrate and Bank Conditions’
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' Authors: L. W. Stanfield, J. Parish and M. Stoneman
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1.0 INTRODUCTION

The data collected using this module can be used to compare physical conditions of streams
spatially or temporally. It can also be used to identify limiting features of the physical habitat.
The procedures within this module can be completed individually (e.g., to evaluate only
substrate) but it is recommended that the entire module be completed.” The advantage of this
module over the RAM is that all data collected are actual measurements which improves

accuracy and allows for a wider range of statistical interpretation of the data because the data

are not bound by pre-determined categories. This module also provides the user an opportunity
for post-survey interpretation of the data.

Transects established for this module can also be used for S4.M1, Rapid Assessment
Methodology for Channel Structure, S4.M3, Bankfull Profiles and Channel Entrenchment and
$4.M5, Measuring Stream Discharge Quantitatively.

2.0 PRE-FIELD ACTIVITIES

A three-person (two surveyors, one recorder) crew can complete the survey in two 1o three
hours. A fourth person will expedite the process as they can establish transects while others
take measurements. Since most of the time-consuming measurements occur at the ends of the
transects (i.e., bank angle, bank vegetation, undercuts etc.), smaller streams will take longer to
complete because more transects are required.

Pre-field activities should include:

¢ lLandowner contact

e Documentation of site access and appropriate stream identifiers (see Section 1)
e Eqguipment check

For this module, the following equipment is required;

Channel Morphology Data Form(s) (preferably on waterproot paper)
Pencils

Metre sticks (two, at least one metre stick must be wooden)

Tape measures (two, 30 m or longer)

Bank grid (see definition below)

Cover ring {30 cm diameter ring mounted on a pole; Figure 1)
Fiagging tape

8. Spikes or tent pegs (four, 25 cm Iong) or two bungee cords
A 0 WY I
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9. Ruler (clear, 3 mm thick by 256 mm wide, 25 cm long)
10. Compass
11. Calculator (waterproolf, or in re-sealable bag)

B. tomato cage

C. Cover ring
_ made oul of
—— Ve — tomato cage

A. Cover ring

A/ |

Figure 1: Cover Ring.

A cover ring can be constructed according to the plan in {A). This requires welding
capabilities and results in a ring that moved up and down the pole as required. To construct
the cover ring from a suitably sized tomato cage (B), snip the support braces at the junction
of the second ring. Fold the braces back and bend them around the support pole (C).

54.M2: Page 2



Crews shouid adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

Optional equipment includes: bank profile tool {Figure 11}, and field calipers. To mark the
upstream and downstream boundaries of the site, four metal rods (i.e., Rebar, approxumateiy 1
m in length) can be used.

3.0 FIELD PROCEDURES

This module should be completed in conjunction with S1.M1, Delining Site Boundaries and Key
|dentifiers and $1.M2, Screening Level Site Documentation. Additional information required
depends on the objectives of the study and resources available. The survey always begins at
the bottom {downstream} end of the site and proceeds sequentially to the top. Each transect
begins on the left bank (as determined while looking upstream). The data collection process is
detailed below. :

3.1 Overview of Sampling Procedures

Step 1: Ensure that site boundaries S1.M1, Defining Site Boundaries and Key ldentifiers,
Section 3.2, Identifying the Site Boundaries have been established and a sketch of the site can
be completed (refer to S1M3 Assessment Procedures for Site Feature Documentation, Section
3.2, Making a Site Sketch).

Step 2: Determine the ‘Minimum Width {m})’ of the stream. This is used in conjunction with the
‘Site Length (m})’ for determining the ‘Number of Transects’ required, their longitudinal spacing
{‘Transect Spacing {m)’), and the number of points for each transect ('Number of
Points/Transect (N)"). '

Step 3: At the bottom of the site, establish the first transect.

Step 4: At each transect, measure the ‘Active Channel Width', assess the bank characteristics
and vulnerability to erosion, generate a cross-sectional profile of the banks: measure the
horizontal depth of undercuts (‘Amount of Undercut'}, ‘Bank Angle', bank (substrate)
composition (‘Bank Particle Median Diameters'), vegetative cover (‘# of Vegetated Squares on
Bank’), and the ‘Dominant Vegetation Type'.

Step 5: Record the following data at each observation point along each transect: water depth
{(‘Depth’), ‘Hydraulic Head', ‘Cover Types Present’, whether or not the cover is embedded
(‘Cover Quality’), ‘Aquatic Vegetation Type Present’, substrate particle size immediately below
the observation point (‘Particle Sizes’, ‘Point'), and largest substrate particle within the cover
ring {‘Particle Sizes’ 'Maximum in Ring’).

: Pomt—Transect Samplingf rChanneI Structure,

Substrate and Bank Conditions IR
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Step 6: At each transect, record the stream bearing (‘Compass Bearing’).

3.2 Site Length, Minimum Width and Number of Transects

Site iength is measured by chaining up the centre of the stream. Ensure that the lower and
upper boundaries of the site are clearly marked. One person stands at the bottomn of the site in
the middle of the stream to mark the starting point. A second person proceeds upstream until
the stream changes direction (or until the end of the tape is reached). The second person then
marks the point, measures the distance, and waits for the first person to reach the mark before
proceeding upstream to the next mark location {Figure 2). At the centre of each curve in the
stream, the second person should mark the location and call for the first person to move up. Do
not simply stretch the rope around the corners, as it will not be measuring up the middle. This
process is repeated until the total site length is measured.

Record the site length in metres on the Site Identification and Channel Morphology Data Forms
(i.e., 48 m).

The number of transects required and the number of observation points per transect is
determined by the minimum width of the site. If the stream is greater than 3 m wide throughout
the site, use ten transects and six observation peoints per transect; otherwise, measure the
stream width at the narrowest location and refer to Table 1.

Table 1: Relationship Befween the Minimum Stream Width and the Number of
Observation Points Required per Transect. '

Minimum Stream Number of
Width (m) Number of Transects Observation Points
per Transect
> 3.0 10 7]
1.5-3.0 12 5
1.0-1.5 15 3
<1.0 20 2

Record the ‘Minimum Width (m)’, ‘Number of Transects’, and the ‘'Number of Points/Transect
(NY on the first sheet of the Channe! Morphology Data Form. If the stream width is greater than
3 m, record >3 m’.

t Sampling for Channel Structure, Substrate and Bank Condition
S < dited May 2007 SRR R
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Figure 2: Site Boundaries and Length Determination.
First crossover point occurs at < 40 m, therefore continue to the next crossover.

W‘W p A
Transect Samplin I'or Channel Structure, Substrate and Bank Conditions

edﬂed May 2007,

Boint-

S4.M2: Page 5




3.3 Determining the Longitudinal Spacing of Transects

To determine transect spacing within the site, divide the length of the site by the number of
transects required minus one (i.e., ‘Transect Spacing’ = ‘Site Length’ / (Number of Transects’ —
1)). For example, if a site is 52 m long and requires 10 transects, the transects would be
spaced at 5.8 m (52/(10-1) = 5.8 m). Transects would be situated atthe 0, 5.8, 11.6, 17.4, 23.2,
29.0, 34.8, 40.6, 46.4 and 52.2 m marks. The actual transect location can be rounded to the
nearest metre. Record the ‘Transect Spacing’ on the Channel Morphology Data Form
(Appendix 1). Transect locations should not be shifted.

3.4 Setting Up the Transect and Measuring the Active Channel Width

Transects should be established perpendicular to the general direction of flow (Figure 3). To set
up a transect, stake both ends of a tape measure into the banks so that it is reasonably level
and taut. Always start on the left side of the river while facing upstream. .

Hint: To save time when doing bank measurements focate the ends of the tape at least 1.5 m
back from the edge of the bank (Figure 4). There are many tools that can be used to secure the
tape to the bank including bungee cords, quick release clamps, long spikes, surveyor and
gardening stakes. Ensure that the tools are well marked with brighl colours.

Measure and record the active channel width (see definition below) on the Channel Morphology
Data Form. Divide the active channel width by the number of observation points (Table 1) to
determine panel width. Sampling will be conducted at the mid-point of each panel and these
points are referred to as observation points. (see example below and Figure 4). If an
observation point falls on an island or point bar within the active channel, treat it as an
observation point and record the appropriate information. Mark the location of each observation
points on the tape measure using flagging tape before taking any measurements.

' o' nt-Transect Samplmgfor Channel Structure,

d Bank Conditions |
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Active Channel

Transect #8
Profile

+— Inlet or side channel
that is not connected
within the site
boundaries

lransect

ey Figure 3: Setting up a Transect Sampling Design.
The thalweg can often be used to assist in determining the appropriate orientation of the
transect {(angle relative to channel). Transect lines 5 and 8 cross a side channel that is
connected within the site and B8 crosses an island. These are considered a part of the
active channel. Transect line 5 crosses a side channel that is not connected within the
boundaries of the site; and this side channel is therefore not considered to be part of the

g i Pl oy pruw gl T Sl Y.
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Figure 4: Setting up a Transect Line and Locating the Active Channel.

Active Channel
The active channel is the area between the two outside banks, which includes all connected

water at the time of the survey. This includes actively flowing as well as stagnant areas
provided there is no land barrier that separates it from the main channel. The transect
boundaries are at the bank-water interface (i.e., where the water meets the land; when
undercuts are present, see Figures 4 and 5).

Rules for defining the active channel:

1. Side channels or braids are included if both the inlet and outlet ocour within the sample site.
2. The mouth of a tributary is included only if it located on a transect

3. Backwater pools (wet areas adjacent to the active channel that are fed by intergravel flow)
are included if they are located within the high flow channel, are located below the top of bank,
and there is visible flow from the pool into the stream.

4. Mid-channel bars and islands are included in the cross section (Figure 3).

Observation Point Calculation Example
For a stream that has an active channel width of 2.9 m wide, and low variance in velocity, five

panels are sampled. The point spacing would be 2.9/5 = 0.58. This number actually represents
the boundary of a set of panels that transect the stream, with each observation point located in
the centre of each panel. To determine the actual location of the observation points, divide the
first panel in half, and for each additional location add 0.58. The first observation point would be
at 0.29 m (i.e., 0.58/2 = 0.29). The second point would be at 0.29 + 0.58 =0.87 m. The
complete list of observation points is 0.29, 0.87, 1.45, 2.03 and 2.61 m.

Note: Observation point locations are dependent on whether the tape extends beyond the bank
water interface. For example if the left bank water interface occurs at 1.5 m on the tape then
the first observation point for the above exampte would be at the 1.79 m mark on the tape.

Pomt-Transect Samplmg for Channe! Strqgture, Substrate and Bank Conditions .
i e edited May 2007 . B
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Hint: To help identify the location of the observation points along each transect, tie strands of
flagging tape on the tape measure so that they can be easily slid into position to mark each

observation point.
Hint: Always double-check the spacing of the flagging tape before starting to record the data.

3.5 Describing the Banks

Measurements of bank undercuts, angle, composition and bank vegetation are made along a
1.5 m extension of the transect line® described in Section 3.4, Setting Up the Transect and
Measuring Stream Width (see also Figures 5 and 6). Note that all depth or height
measurements are to be made in millimeters.

3.5.1 Undercuts 15m om

Undercut banks are measured if they l
occur on the transect line as
described in Section 3.3. Note that
undercut banks may be out of the
water. Only record undercuts if they et
are greater than 50 mm. Measure rlerplacomen:
and record the maximum depth of —
the undercut as follows (Figures 5

Figure 5: Measuring Depth of Undercuts in

and 6): the Stream.
The ruler should be moved around until the
1. Place a straight edge deepest part of the undercut is focated.

vertically against the
outermost protruding edge of the

bank. om 1.5m
2. Place a ruler into the deepest part '
of the undercut perpendicular to

the straight edge.

3. Record the depth of the undercut
in the box marked ‘Amount of \
Undercut’, to the nearest 10 mm.
If the depth of the undercut
exceeds 1000 mm, record as
1001, signifying that the depth is
greater than 1000 mm. Figure 6: Measuring Depth of Undercuts

that are Out of the Water.

ruler placement

¢ Note, the height of the transect extensions may differ from the original transect line. The 1.5 m
exiensions do not have to be at the same height on both banks.

S Point

Conditions

Tt M
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3.5.2 Bank Angle

Bank angle is a measure of the slope of the bank which can be used in determining stream
bank stability. Four height measurements taken at predetermined horizontal distances from the
bank edge are used to determine bank angle.

General principles to be followed are outlined below,

Bank angle is measured from a short profile of the left and right banks of the stream. The profile
is obtained by setting a level horizontal line (tape) above the bank extending a minimurm of 1 5
m inland from the furthest protrusion of the bank into the stream {Figures 7 - 10) and measurlng
the distance of the tape to the bank surface. Each bank measurement is independent and the
height of the tape does not have to be the same on both sides of the stream.

0 0.75 123 1.5m . 6.5 673 7.25 B.0m

Figure 7: Incorporating Point Measurements Along the Transect.

The tape is anchored at 1500 mm from the furthest protrusion of the bank on both
sides of the stream.

0 025 075 1.5m

15 075 025 0m

Figure 8: Setting up Independent Bank Transects.
The tapes are at different heights on both banks and are anchored at 1500 mm
from the furthest protrusion of the bank on both sides of the siream.

w gt e oy b - - g
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0 025 075 1.5m

025 07515m

Figure 9: Setting up Separate Transects Incorporating Point
Measurements on Both Banks.

325 775

o] 20 275 iB.Sm ?.SL 8.25 9.0m Q

Figure 10: Incorporating Point Measurements Along a Transect That
Extends Beyond the Width of the Channel Where Measurements

Will be Made.
In this situation the tape extends beyond 1500 mm from the furthest protrusion of
the bank on both sides of the stream.

Four vertical measurements are taken from the horizontal tape down to the bank. These
vertical measurements are taken at the 0.0 and at 0.25, 0.75 and 1.5 m from the furthest
protrusion of the bank into the stream. K any of the vertical heights are greater than 2 m within
the transect, the bank is steep and the appropriate box should be marked with an ‘X’ {i.e. '>2m’
for Left or Right Bank) under ‘Bank to Tape Height'. No additional vertical height measurements
are required if this condition exists.

Different techniques may be used to take measurements that will be used to calculate bank
angle {e.g. fransect line (Figures 7 - 10) or bank profile tool {Figure 11)}. The application of any
of these methods will be dictated by existing bank conditions.

ﬁ" Pomt—Transect Sampllng for Channel Structure, Substrate and Bank Conditions
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Staff from the Toronto and Region Conservation Authority
designed a tool to assist them with measuring the bank
profiles. The tool consists of two pieces of wood (one
with a slot cut through the middle), connected by a wing
nut so that it can swivel and move vertically. Ruler
markings can be put on the vertical piece to help with the
first height measurement and the locations (0.25, .75 and
1.5 m) of the observations points should be marked on
the horizontal piece. A small level(s) can be placed on
the wood to ensure the tool is at 90°. An adaptation of
this device is to hang three tailors tape measures at the
appropriate locations on the horizontal bar that can easily
be read off as to the height from the ground to the bar.

< 164 cm >
¢ small boit
15m 0.75m 0.25m 0 / with

L1 | B2 Tz} wingnut

small

plastic

level

/ 150 cm
tailor tape
slot cut in
upright
am

Figure 11: Schematic and Photo of Bank Profile Tool.

Where undercuts are present, the measurements begin at the furthest protruding edge of the
bank (i.e., the height measurement at 0.0 m would be from the tape to the stream bottom
(Figure 7).

Record each of these measurements to the nearest 5 mm on the ‘Bank Angle’ section of the
Channel Morphology Data Form (Appendix 1).

Hint: A vertical measurement greater than 1000 mm may be taken by joining two metre sticks
end to end.

Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions
edited May 2007
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Hint: If the: transect intersects a tres, move the transect to the nearest side. If a log or brush
pile interferes with the vertical measuremnents, adjust the placement of the metre stick or bank

profile tool.

3.5.3 Bank Composition

This section describes how to determine the soil composition of the banks. The type of
substrate that makes up a bank influences its stability; silt and sand are more vulnerable to
erosion.

At the four points where the bank angle was measured (j.e., 0.0, 0.25, 0.75 and 1.5 m from the
active channe! boundary), determine the substrate immediately below each point. While looking
away, randomly select a particle and measure the median axis. If the median axis of the
material is between 2 mm and 1000 mm, record this measurement on the Channel Morphology
Data Form for the left and right bank; otherwise record standard sizes found in Table 2.
Remove undecomposed organic material (e.g. leaves, sticks), before making substrate
measurements. Decomposed organic material should be classified as silt.

Median Axis
There are three axes to every particle. The median axis represents the intermediate width of

any particle (Figure 12). Rocks will often lie with the median axis at right angles to the flow.

Table 2: Substrate Descriptions and Size Categories.

Material Description Size to be
Recorded

: . . Very hard packed when dry and sticky . ,
Unconsolidated Clay when wet 0.01
, . Hard even when wet, slippery, gray in : )
Consolidated Clay’ colour. often laminated 0.011
‘Silt’ Feels soft like a powder or flour ‘0.05'
‘Sand’ Gritty, sizes »0.05and <2 mm ‘010
‘Bedrock’ Exposed bedrock 11T
Measured particles Between 2 mm and 1000 mm., Median axis
‘Large Boulders’ > 1000 mm but not attached to bedrock 1007’

Note that large material {i.e., greater than 1000 mm wide) such as concrete slabs, elc., are
classified as ‘Large Boulders’. To ensure accuracy of data entry, place a ‘0’ in front of ali
decimal points (i.e., ‘0.01’). Be sure to measure all particles that are close to 2 mm in
diameter to avoid misclassifying small particles.

B Pmnt—Tansect Sampling Tor ¢ Channel Structure, Substrate and Bank Conditions

......

3 _ edited May 2007 ]

r—

S4.M2: Page 13




a = longesl axig
b = median (intermediate) axis
¢ = shortest axis

a

Figure 12: Measuring along the Median Axis of Objects.

3.5.4 Bank Vegetation Cover and Type

This section describes how to identity the dominant vegetation type and measure the amount of
rooted vegetation on each bank.

3.5.4.1 Dominant Vegetation Type

The ‘Dominant Vegetation Type’ is assessed within a rectangular plot (2 m x 1 m) which
extends 1 m upstream and 1 m downstream of the transect line and 1 m back from the furthest
protruding edge of the bank (Figure 13). The dominant vegetation type within the plot is
determined using a hierarchical system that is based on the largest vegetation type found:
Forest > Scrubland > Meadow > Cultivated > None (the vegetation types are defined in Table 3

Sute and 'Codiio

54.M2: Page 14



O

below). For example, if a plot includes a tree and a patch of long grass, it would be classified
‘Forest’. If the tree were outside the plot, it would be classified as ‘Meadow".

Hint: On the Channel Morphology Data Form, put an ‘X’ in only one box under ‘Dominant
Vegetation Type’.

< 1m b «——1m—

Transect Ling

Figure 13: Sketch of the Plot used to Evaluate Dominant Vegetation on the
Bank.

Table 3: Bank Vegetation Types.

Vegetation Type Description
‘None’ > 75% of the plot has no vegetation.
‘Cultivated’ Manicured lawns and actively farmed lands.
‘Meadow’ Unmanicured grasses and sedges, no woody vegetation in the

plot.

Small trees or shrubs interspersed with grasses and sedges, a

*Scrubl ’ v
bland transitional area between meadow and forest.

At least one large tree (i.e., at least 10 cm diameter at breast

Forest height, or 5§ m in height) within the block.

Pomt-ransect Samphng f°" Channel Structire)

Substrate and Bank Conditions Jil
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3.5.4.2 Rooted Vegetation Measurement

The bank grid is used to quickly estimate the extent of rooted vegetation that acts to stabilize
substrate on each bank. Starting at the bank-water interface, lay the bank grid up the bank
along the transect line {Figures 14 and 15).

LT T T I T ST [« T[T N5

. A

Transecl Line

Figure 14: Sketch of the Bank Grid Placement.

Bank Grid
A bank grid is used to record the amount of living bank vegetation and provides gquantitative and

repeatable measurements. A bank grid measures 100 cm long by 5 cm wide, and is corhprised
of 16 (6.25 cm) blocks. Flexible plastic mesh such as C-Flex (manufactured by TENAX) has
been used successtully by the Great Lakes Salmonid Unit, but any' strong mesh that is of the
appropriate size would work. Lengths of C-Flex may be available from L. Allin or L. Stanfield of
the OMNR.

Count the number of grid cells that have any live rooted vegetation growing within the cell. One
blade of grass rooted in the soil constitutes live vegetation in a grid cell, but grass hanging or
lying over a cell are not included. Live roots and moss are also considered live vegetation.
Algae and lichens are not considered in this measurement. To qualify as having no live
vegetation, all ot the soil or substrate in the grid cell must be barren, covered with dead material,
or covered with lichens.

Point-Transect Samplmg for Channei Structure) Substrateand Bank Conditions .
edited May 2007, ' =
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Figure 15: Measuring Vegetated
Squares with a Bank Grid.

Hint: Where dead materials cover the soil or vegetation is matted down, pull back the material
to see whether the soil is exposed or whether live material is growing underneath.

Record the number of grid cells with live vegetation in the box marked ‘# of Vegetated Squares
on Bank’, on the Channel Morphology Data Form.

3.6 Point Measurements Along the Transect

The following six measurements should be made in the stream, at each of the previously
identified observation points (i.e., Section 3.4 Setting Up the Transect and Measuring Stream
Width) along the transect (Figure 4; specific details in each section below):

e Water depth (or negative height, for islands and other protruding features)
e Hydraulic head

e Cover {amount and type)

e Aguatic Vegetation

e Point Particle Size

e Maximum Particle Size

Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions
edited May 2007
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Obtain a depth and hydraulic head estimate from every point. For observation points that fall on
islands, large exposed rocks, etc., measure the negative height, vegetation cover and particle
sizes. ' | - '

3.6.1 Water Depth

At each observation point, stand a wooden metre stick on the pavement boundary (see
definition below) with the thin edge facing into the current (Figure 16). If the ruler lands on a
boulder or other object above the pavement boundary which is iess than 30 cm in diameter (i.e.,
smaller than the diameter of the cover ring) move the ruler to the nearest edge of the object and
measure the water depth at the pavement layer. If the object is larger than 30 cm in diameter,
measure the water depth at the observation point. Ensure that the ruler is straight and that it
does not dig into the substrate. Always measure the height of water from the mid-point of the
ruler {in higher velocity areas, the water will differ in height between the upstream and
downstream edges of the ruler).

: Pavement Boundary
The pavement boundary represents the bottom of the active flowing channel! and is identified as

the point where substrate particles form a fairly uniform layer across the bottom (Figures 16 and
17). This may be difficult to'determine in areas dominated by coarse material. In these
instances, put the ruler between the coarse material to the lowest layer of material that is visible.

Metre Stick

Figure 16: Measuring Water Depth to Pavement Layer.

JoSini Transect Samphng for Channel Stractare) Substrats and Bank Conditions 3l
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Figure 17: Photograph of Pavement Distinction.

Record the water depth in mm in the column marked 'Depth’ on the Channel Morphology Data.
This measure should be recorded to the nearest 5 mm. If the water is deeper than 1000 mm,
record ‘1001" mm. If for safety reasons water depth cannot be measured or estimated, record
-999’ in the 'Depth’ field.

3.6.1.1 Islands and Large Rocks

Mid-channel islands, bars, and large exposed rocks (i.e., any solid object with a median
diameter greater than 30 cm) are measured as negative height. These characteristics
contribute to the complexity and roughness of the channel and are used for three-dimensional
habitat modeling.

There are two methods to measure the negative height, one for small features and another for
braided channels and large islands.

Small features: lay a level ruler across the feature at the observation point and use a second
ruler to measure its height above the water level (Figure 18).

Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions
edited May 2007
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/ obsarvatlon point

-5 , b— & _ —>

ruler ' H1 = 150mm

H2 = 250mm

Figure 18: Measuring Negative Height of an Island.

Negative height of island = height from water to ruler laid parallel to water surface (-100 mm),
or difference in height between H1 and H2 {150 — 250 = -100 mm).

Braided channels and large islands: stretch a tape measure across the feature (level the
tape by setting it at right angles to the flow and setting it at a uniform height) and measure the
height from the water to the tape (H2) and from the island to the tape (H1). The difference
between the two heights is the negative depth (or height) at this observation point. Record the
height as a negative number in the column marked ‘Depth’.

3.6.1.2 Undercuts, Log Jams and Other Obstructions

When an observation point falls on an undercut or some other obstruction, record the depth of
water under the obstruction {(Figure 19). Adapt available tools as necessary (e.g., flexible metal
rulers, poles) to measure the depth.

3.6.2 Hydraulic Head

Hydraulic head is measured at each observation point as a surrogate for velocity (adapted from
Henderson 1970}. If more accurate velocity information is required (e.g., flow monitoring or
discharge calculation), a velocity meter can be used to complement the hydraulic head data.
These procedures are described in 54.M5, Measuring Stream Discharge Quantitatively.

At the observation point, turn the wooden ruler so that it is vertical and the wide side with the
markings is on the downstream side (Figure 20). The ruler will create a barrier to flow
causing the water to climb the upstream side of the ruler. Avoid standing in front or too close
behind the ruler as this can obstruct the flow. The height the water climbs is referred to as the
hydraulic head. If there is no difference in water leve! between the front and back of the ruler
then hydraulic head is 0 indicating very low velocity If a difference in height is observed, then

and Bank 00nditi0ns
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/ observation point

<€ : O— >

ruler or other measurigg device

T

\__"\__

Figure 19: Measuring Water Depth in Undercuts or Log Jams.

Figure 20: A Point Measurement of Hydraulic Head.
The upstream reading is measured as 35 mm, the downstream as 16 mm,

therefore the hydraulic head is 19 mm, which should be recorded as 20 mm
(rounded to nearest 5 mm).

Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions
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measure the height difference between the front and back of the ruler {Figure 20). Measure the O
maximum height difference observed over a 3-5 second period. Record the hydraulic head to '
the nearest 5 mm in the box marked 'Hydraulic Head’ on the Channe! Morphology Data Form.

It may be easier to use a pencil or finger to mark the locations on the ruler and then measure

the differences out of the water. At higher velocities, there will be greater variability in the height

differential (i.e., the hydraulic head will pulse up and down). Where the water depth is greater

than 1 m, brace the ruler on your toe or knee and record the hydraulic head.

3.6.3 Cover for Fish

Cover is traditionally the most difficult attribute of stream habitat to measure repeatably. Cover
presence is determined and classified by its quality and type. This technique uses a 30 cmring
attached to a rod by cross bars (Figures 1, 21) to produce repeatable measurements {Stanfield
and Jones 1998).

Instream Cover
A cover particle is any object that touches the water within the sample area, is at least 100 mm

wide along the median axis and of sufficient density to block >75 % of sunlight from reaching
the stream bottom. A cover particle can consist of a mat of materials such as twigs,
macrophytes, or the bank. The mat must still meet the median diameter size and light
penetration restrictions. | 0

Place the centre of the pole on the observation point. Look for any cover which is in the water
and in the ring (i.e., within or in contact with the ring). if observation points fall on mid-channel
islands, bars or large exposed rocks, cover should still be determined as these areas may be
used by fish under conditions of higher flow.

The cover quality is determined with respect to embeddedness. Unembedded cover provides
overhead and velocity protection for small fish and has at least a 4 cm overhang. Embedded
cover provides only a velocity refuge and has less than a 4 cm overhang (e.q., the interstitial
spaces around the cover object are filled with material). This can either be determined visually
or by feeling around the object to determine whether there is at least 4 cm of overhang. When
an observation is recorded as having only embedded material, this means that this area is not
suitable habitat for burrowing fish.

Record the data for each observation point in the *Cover Quality’ box as follows:

0 = no cover is present
1 =only embedded cover is present
2 = at least some unembedded cover is present

»

vy
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There should only be one number for each observation point.

Figure 21: Cover Ring (30 cm in diameter), Showing the ‘Observation
Area’.

Hint: Determine whether malts are sufficiently dense by placing a hand under the mat and
estimating whether greater than 75% of light is blocked. The cover material must be in contact
with the water within the observation area. Finally, for any materials and particularly for wood,
measure the median axis on the branch that is within the observation area. [n other words, if
the observation area contains a 1 cm wide branch of a large tree, this would not be considered
as cover. Conversely, if the observation area contains a 12 cm wide branch of a large tree, this
would be considered cover.

Once the cover quality has been determined, list all the cover types corresponding to the cover
quality (cover types are defined in Table 4). For example, if there is an unembedded flat rock
and an embedded log, only record the unembedded flat rock. If a point has an unembedded flat
rock and an unembedded log, both are recorded. Similarly, if an embedded log and an
embedded flat rock are present, record both types. See the Channel Morphology Data Form for
these examples.

Point-Transect Sampling for Channel Structure, Substrate and Bank Conditions
edited May 2007
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Table 4: Definitions

for Cover Types.

Cover Type Description
. , The longitudinal axis is at least twice as long as the shortest
Flat Rock o . A . .
axis, i.e., ratio of longitudinal axis/shortest axis > 2.
. , The longitudinal axis is less than twice as fong as the shortest
Round Rock - . N . .
axis, i.e., ratio of longitudinal axis/shortest axis < 2.
‘Wood’ Living or dead woody materials (includes mats of twigs, shrubs).
‘Macrophytes’ Any living aquatic and terrestrial non-woody plants.
Bank material which contain soifs {fine materials) i.e., undercuts
‘Bank’ and slumped banks or parts of banks which have become
dislodged and are now lying in the main channel.
‘Other Any other type of material not covered by the above categories.
Typically, this includes tires, refrigerators, cars, efc.

Hint: On the Channel Morphology Data Formn, ensure that dashes are placed in cover
categories that are not present, i.e., empty boxes indicate that an attribute was not assessed,
not that that it was not present. -

3.6.4 Aquatic Vegetation

At each observation point, record the presence of any of the following vegetation types which
are rooted within the 30 cm ring or attached to substrate or wood within the 30 cm ring:
‘Filamentous Algae’, ‘Non-Filamentous Algae’, ‘Moss’, ‘Macrophyles’, '‘Watercress’, ‘Grass’, and
‘Terrestrial Plants’ (Table 5).

Table 5: Definitions

for Aquatic Vegetation Types

Vegetation Description
Type
‘Filamentous Filamentous green algae, have hair-like filaments, are slimy to the touch,
| Algae’ and are often attached to rocks.

‘Non-Filamentous
Algae’

Non-filamentous green algae are slimy to the touch with no hair-like
filaments.

Small plants (2-20 cm) found in a matted colony on coarse substrate and
wood. They are distinguished from plants by the absence of a distinctive

‘Moss’ stem or true leaves. The plant feels rougher than most vascular plants or
algae and the rhizoids anchoring the plant are finer than typical plant
roots.

Many different species, all are rooted in the stream bottom and have

'Macrophytes' obvious stems or leaves or filaments {examples: Veronica spp.,

pondweed, tape grass, arrowhead, bulrush and cattail).

Point—Transect
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Vegetation Description
Type
Dark green, non-woody stems with flat, broad, opposite compound
, leaves with 3 to 9 leaflets per stem. Often found in large clusters along
Watercress margins of stream. They are indicators of groundwater inputs and are
also nitrate fixers.
Terrestrial grasses (as opposed to tape grass or eelgrass) which are
‘Grass’ growing in the stream. Terrestrial grasses tend to be found at the
margins of the stream.
‘Terrestrial Firm stemmed plants that occasionally grow on the margins of streams,
Plants’ such as jewelweed, stinging nettles, poison ivy, willow, dogwood, etc.

Hint: On the Channel Morphology Data Form, ensure that dashes are placed in vegelation
categories that are not present; i.e., empty boxes indicate that an attribute was not assessed,
not that that it was not present.

Often, vegetation and particularly moss that is attached to the sides of boulders, cannot be
seen. Therefore, pick up and closely examine the substrate for vegetation. Slime and algae
must be differentiated by rubbing the objects (see Table 5). A thin layer of slime is not
considered vegetation, unless green algae are found when the rock is rubbed.

Note: Crews have had difficulty distinguishing between fine silt, slime and brown algae,
therefore recording brown algae and slime is not required.

If any of the macrophytes can be identified, record their common names in the comments box of
the Channel Morphology Data Form.

3.6.5 Substrate Particle Size Distribution

In this section, point particle and maximum particle size are measured at each observation
point. |f observation points fall on mid-channel islands, bars or large exposed rocks particle size
distribution should still be determined as these areas may be used by fish under conditions of
higher flow.

These measures are used to characterize the stream for its suitability for various species and to
provide information on geomorphic characteristics (i.e., sediment transport and sorting}.

3.6.5.1 Point Particle Size

Select and rermnove the particle immediately below the observation point and measure its width
along its median axis {(Figure 12); for very large particles measurements may be taken in the
stream. If the median axis of the material is between 2 mm and 1000 mm, record this
measurement on the Channel Morphology Data Form; otherwise record standard sizes found in

oint-Trant Sat pling |
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Table 2. Remove undecomposed organic material (e.q. leaves, sticks), before making substrate
measurements. Decomposed organic material should be classified as silt. y

3.6.5.2 Maximum Particle Size

After centering the 30 cm ring on the observation point, select the largest particle within or
touching the ring énd measure its width along the median axis. If the median width is less than
2 mm, estimate its size using the criteria provided in Table 2. Record the particle size in the box
entitled ‘Maximum in Ring' on the Channel Morphology Data Form.

f

Hint: [f there is a mixture of smalfer particles within the 30 cm ring, such as silt/sand or clay/silt,
catalogue point particle size as the smaller particle size (e.g., silt (0.05)), and the maximum
particle size as the largest particle size (e.g., sand (0.10)). This is to avoid biasing the sample.

3.7 Recording Stream Bearing

Compass bearings are used to produce scaled maps of the stream channel.

Facing upstream, lay the compass anywhere on the transect tape, lining up the bottom edge of
the compass with the tape (i.e., so-that the bearing is perpendicular to the transect). Turn the
dial on the compass until the north arrow is {ined up with the north needle. Then, read and
record the compass bearing to the nearest degree on the Channel Morphology Data Form.
Using this method, 0° is magnetic north.

3.8 Measuring to the Next Transect

After completion of the measurements for the transect, check over the results to ensure they are
complete and legible. Measure the distance to the next transect along the mid-point of the
stream, before removing the tape measure. Set up the next transect (Figure 3).

Hint: Use two tape measures, leaving the first transect in place while the second one is set up.
This way, the recorder gets additional time to check for problems with data collected on the
previous transect. If problems arise, it is much easier to redo the measurements if the lape is
stilt up, rather than having to set up the transect again.

3.9 Tips for Applying this Module

Remember that left and right banks are identified while looking upstream.

Learn to identify stinging nettles and poison ivy. Wear elbow-length rubber gloves for doing the
- vegetation grid count where these species are common.
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On every data form, record the standard site identification data and the sample number. On the
first sheet, also record the ‘Site Length’, ‘Minimum Width', and the calculated “Transect
Spacing’.

Remember that a sample consists of one full set of data for each module, regardless of how
many days it takes to do it.

Make sure that all fields have data recorded before taking down the tape measure.
Record -89’ (-999’ for depth) to indicate that a measurement could not be performed.
Finally, record any irregularities in the way the data were collected in the ‘Comments’ field.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

5.0 LITERATURE CITED
Henderson, F.H. 1970. Open Channel Flow. MacMillan, New York, NY.

Stanfield, L. and M.L. Jones. 1998. Guidelines for evaluating fish habitat in Wisconsin streams.
Gen. Tech. Rep. NC-164. U.S. Department of Agriculture,
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~ Appendix 1

Examp‘le Channel Morphology Data Form

Please note that this example is from a transect that includes a
bank profile measurement on the left bank (extends 1500 mm
beyond the bank). |
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 4: MODULE 3

Bankfull Profiles and Channel Entrenchment!
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1.0 INTRODUCTION

This module outlines methodologies for measuring bankiult profile and the entrenchment of
wadeable streams.

In alluvial streams, bankfull stage (i.e., depth of flow) is defined as the point at which the
channel is completely full just prior to flows overtopping the banks and occupying the floodplain
(Wolman and Leopold 1957). The flows at bankfull stage are typically considered the channel
forming flows.

In streams flowing through channels that are affected by bedrock, roots and woody material,
large glacial deposits etc., an equivalent to the bankfult stage (trim line depth) is identified as the
upper limit of a regularly scoured zone and a distinct change in vegetation.

Stream surveys are rarely conducted during the bankfull stage of flow because of the risk to
safety of surveyors etc. Usually the depths of flow during conditions that enable sampling and
measurement-taking are lower than bankfull stage flow and this parameter must therefore be
estimated (Newbury and Gaboury 1993). This module provides methods for consistently and
accurately measuring the bankfull level, providing an approximation of bankfull stage flow.

This module also provides methodologies for measuring entrenchment, the degree to which the
stream is restricted from accessing the floodplain, or how incised the stream is within the valley
{i.e., the valley width/bankfull width}. Entrenchment width is the width of the flood-prone area of
a channel at twice the height of its maximum bankfull depth from the channel bed. If the
channel is not entrenched this may be a very high value in low relief landscapes.

This module builds on data collected in $4.M2, Point-Transect Sampling for Channel Structure,
Substrate and Bank Conditions, and is used to assess channel processes and diagnose
potential channel instability. It also provides a means of quantifying the rate of change in the
channel width:depth profile.

Although the bankfull profile may be used to estimate channe! forming discharge in certain
cases, the procedure required for this is not covered in this manual. This module provides an
evaluation of the bankiull profile that is independent of the flow conditions in the stream.
Bankfull profile is more reliable for monitoring changes in the channel geometry and stability
than the profiles produced in $4.M2, Point-Transect Sampling for Channet Structure, Substrate
and Bank Conditions.

Bankfull Profiles and Channel Entrenchment "'*
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The bankfull profile methods have been tested for repeatability by comparing the measurements
made by inexperienced and experienced crews. The test results showed a high degree of
consistency.

This module can be used independently or in conjunction with S4.M5, Measuring Stream
Discharge Quantitatively, and/or S4.M2, Point-Transect Sampling for Channel Structure,
Substrate and Bank Conditions (i.e., at all or a subset of the transects).

2.0 PRE-FIELD ACTTIVITIES

A crew of two to three people is required to complete this module in 10 to 15 minutes per
transect.

Pre-field activities should incllude:

¢ Landowner contact _
e Documentation of site access and appropriate stream identifiers (see Section 1)
¢ Equipment check

The following equipment list is required:

1. ‘Diagnostic Indicators of Channel Stability’ forms on waterproof paper
2. Pencils

3. Metre sticks (two)

4. Tape measures (two, 30 m long)

5. Flagging tape :

6. Spikes (four, 25 cm long), tent pegs (four) or bungee cords (two)

7. Calculator (waterproof or in resealable bag) '

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

The application of this module is determined by study design. Sampling design should consider
transect location (i.e., regular spacing or just on crossovers), number of bankfull profile
measurements, site length, and number of sites to be sampled. Adding additional transects to
the study design reduces the error of the measurement for the entire site.

[Bankiull Profiles and Channel Entrenchment
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3.0 FIELD PROCEDURES

This module must be completed in conjunction with S1.M1, Defining Site Boundaries and Key
Identifiers and $1.M2, Screening Level Site Documentation. Record the site identification data
{(*Stream Name:’, ‘Stream Code’, ‘Site Code’), the ‘Sample #:', the ‘Site Length (m)>’, the
calculated ‘Transect Spacing (m):" and the “Transect # ____of __ '’ in the site identification
area on the Diagnostic Indicators of Channel Stability field form {Appendix 1). Use one form per
transect. Ensure that transect numbers are consistent with other modules being applied at the
same site.

3.1 Bankfull Profile Procedure

The bankfull profile protocol is most effective when completed on crossovers®. An overview of
the data collection procedures is described below:

1. Use previously established site boundaries to determine the location for the bankiull
profile (where applicable)

2. ldentify the bankfull level (where applicable)

3. Establish the transect, measure the channel width and determine spacing for
observation points '

4. Measure the height of the channel at all appropriate locations on the transect

5. Repeat Steps 1-4 for remaining transects as defined by ihe study design

3.1.1 Determining Transect Location to Identify Bankfull Level

The first transect is established at the downstream end of the site provided there are no
obscuring features present (Table 1). If no obscuring features are found mark the box entitled
‘None Present’ on the Diagnostic Indicators of Channel Stability form and set up the transect. If
any obscuring features (Table 1) are observed relocate the transect, since these features will
affect flow (Figure 1) and bias the data. [f the transect needs to be relocated, mark an ‘X’ on the
field form to indicate the type of obscuring feature. The location of subsequent transects will be
determined according to the study design.

? The crossover is located where the thalweg is in the middle of the channel at bankfult
discharge. It also represents the location where velocity is uniform across the channel and is at
the lowest.velocity during.a bankfull discharge.event. e
i ' Bankiull Profiles and Channel Entrenchment
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Figure 1: Effects of Obscuring Features on Channel Morphology.
If any of these features are observed refer to Table 1.

Table 1: Criteria for Identifying Obscuring Features that Necessitate Transect Relocation

Obscuring Distance of Feature Description

Feature from Transect

‘Trampled Banks’ within 5 m Trampled banks from animals or machinery.
‘Wood Deflectors’ within 5 m Large logs or trees which impede the fiow
causing bank erosion on either side of the
. deflector.
‘Inorganic within 5 m Mid-channel islands, large rocks (erratics), etc.,
Deflectors’ ’ that are sufficiently large to cause erosion on
gither bank.
‘Armouring’ within 5 m Rip rap, gabion, concrete, etc., placed on the
banks.
‘Inlets’ within two stream widths Presence of tributaries that provide sufficient
upstream or six stream discharge to produce a plume or della, or major
widths downstream outfalls emptying into the channel.

54.M3: Page'4



Possible options for sampling designs include:

¢ profiles conducted on one or more crossovers (i.., upstream and/or downstream site
boundaries, other crossovers located within these limits)

+ for surveys that are performed in cbnjunction with 84.M2, Point Transect Sampling for
Channel Structure, Substrate and Bank Conditions, profiles can be conducted along all
transects as defined in that module

¢ profiles conducted at selected locations within the site where the bankfull channel is well
defined

3.1.2 Identifying the Bankfull Level

There are two ways of identifying the bankfull tevel: 1) using visual indicators of bankfull level or
by 2) using the minimum width:depth ratio indicator. The latter involves the least error (high
reliability) but is labour intensive and is mainly used on terraced streams or to corroborate the
visual indicators of the bankfull level method. The bankfull level can be identified in the field
using the minimum width:depth ratio or it can be determined after the field survey, in the office.
The latter requires that the data collected for the bankfull profile (i.e., ‘Vert Ht to Tape (mm)’} are
corrected, yielding the ‘Vert Ht to Bankfull Level (mm)'.

3.1.2.1 Visual Indicators of Bankiull Level Method

Examine each bank for visual indicators of the bankfull level (Table 2). The left and right banks
are defined when looking upstream. Visual indicators are features that provide evidence of the
boundaries of the bankfull channel. Visual indicators of the bankfull level should be found on
both banks at the transect and at other locations up and downstream.

Table 2: Visual Indicators of the Bankfull Level (a detailed description of the indicators
is provided in Appendix 2).

Indicator Reliability Rating

¢ ‘Inflection Point’ (i.e., change in bank ' - High
slope)
¢ Change in ‘Bank Material' sand/silts Medium

to clays or gravels

¢ ‘Top of Point Bar' or terraces

» Changes in ‘Vegetation’ from alders
to willows or from grasses to tall
herbaceous vegetation

+ Lichens, Water Stains and Thatch Low
Worm Holes and Swallow Nests

N Bankfull Profiles and Channel Entrenchment I
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Each indicator has been rated from high to low in terms of its reliability. In some instances, high
reliability indicators (i.e., inflection points) will occur on one bank while low reliability indicators
occur on the other bank. In these instances, the higher reliability indicator takes precedence.
However, it is best to use a variety of indicators and/or the minimum width:depth ratio method to
corroborate the bankfull level. The height of the bankfull indicators above the water surface
should be similar on both sides of the channel and should be comparable at different locations
within the site and the surrounding reaches.

For each bank, document the indicators used in determining the bankfull level by marking an ‘X’
in the appropriate box(es).

In uniform reaches, or selectively at crossover transects of similar width, the height of the
bankfull indicators above the water surface should be similar. Bankfull heights that are widely
different should be re-inspected before leaving the reach. It may be useful to string a measuring
lape or survey ribbon between strong indicators along the banks to see if the heights are
confirmed by indicators between the transects.

Hint: it is often useful to hold the hand level at the height of a likely indicator and scan
upstream, downstream, and across the channel for similar indicators. These can then be
checked by sighting back from the other side of the stream to confirm the general height of the
scour line or bankiull indicators on and adjacent to the transect.

3.1.2.2 Minimum Width:Depth Ratio Indicator Method

The bankfull level occurs at the minimum width to depth ratio in the profile (Figure 2). To
determine this measurement in the field, measure the width of the channel and the height to the
inflection point (tape) at each inflection point (i.e., each potential location of the bankfull level).
Calculate the width:depth ratio at each location and establish which one represents the bankfufl
level. Then set up the tape at this location as outlined in Section 3.1.3, Setting up the Transect.

Alternatively, the bankfull level can be calculated later in the office. With this scenario, the tape

is set up so as to include the widest part of the channel. The height to the tape ("Vert Ht to Tape .

(mm)") and location on the tape (‘Horiz Loc (m)') are recorded at every inflection point in the
profile (along with the locations described below). With this scenario, the bankfull height is
determined in the office using the procedures illustrated in Figure 3, by correcting the field data
(yielding the ‘Vert Ht to Bankfull Level (mm}').

Resources and crew experience will determine which option is chosen with respect to bankfull
level identification and bankfull profile measurements (i.e., field identification of bankfull level or
correction of bankfull profile (vertical) measurements).

‘Bankfull Profiles and Channel Entrenchment. .
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Figure 2: Determination of Bankfull Level Using Minimum Width:Depth Ratio.
Letters indicate the location of inftection points, with arrows indicating the major inflection
point to be used to determine bankfull level. As can be seen in each accompanying graph,
the maijor inflection point also has the lowest width:depth ratio. Abandoned terraces can be
distinguished from bankfull level using this same graphing method.
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Figure 3: Calculation of Width:Depth Ratio for Determination of Bankfull Level and

Correction Factor to Convert the High Terrace Profile to the Bankfull Level.

To estimate the height of the Bankfull channel, use the graphical methodology illustrated
in the previous figure. If the Bankfull level is determined to be D, then the correction
factor used to convert the profile from F to the bankfuli profile at D is given by dgs-dy4. Each
height taken on F that lies within the bankfull width (i.e., wy) should have dg-d, subtracted
from it to obtain the height for the bankfull profile.

On the field form, indicate that ll'_le minimum width:depth ratio was used to determine bankfull
level, by marking an ‘X’ in the appropriate box.

3.1.3 Setting up the Transect Cross-section

Stretch and secure the tape measure taut and level across the channel at the height of the
bankfull level, or at the top of the terrace (depending on the methodology used). The tape can
be secured with bungee cords or spikes at the appropriate locations. Check that it is level by
setting at equal heights above the water surface.

Set up the transect as shown in Figure 4 if only this module is being completed and refer to
Figure 5 if this module is being completed in conjunction with S4.M2, Point-Transect Sampling
for Channel Structure, Substrate and Bank Conditions. {f this module is being done in
conjunction with S4.M2, Point-Transect Sampling for Channel Structure, Substrate and Bank

Bankfull Profiles and Channel Entrench

dited May 2007 J8
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Active channel Bankfull level Active channel
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Left bank activc channel location can be identified, height to 1ape is from bank. Height from water
level is recorded at bank edge.

A. OQutside bend with point bar.

Bankfull level Active channel - Aetive channel Bankfull level
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v o 9
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// e %
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B. Terraced channel at cross-over.

]

Figure 4: Measuring Bankfull Level Cross-sectional Profiles (i.e., if only
completing this module).

- Bankfull Profiles and Channel Entrenchment
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active channel boundary observations points e
. Bankfu!l leve]
Bankfull level

0 0.75 1.25F1.5 6.5 6.75 7.25 8.0

zzZZ

Note: measurement of height from water surface to tape is typically done on the left bank.

A. QOutside bend with point bar,

Bankfull level Banklull level

/ aclive channel observation points J
0 075 1.251.5 525 5.5F 6.0 6.75

2l ==l

277

Note: application of this module in conjunction with S4.M2 will result in additional observation points.

B. Terraced channel at cross-over.

Figure 5: Measuring Bankfull Level Cross-sectional Profiles {e.qg., with $4.M2
data also being collected).

Conditions, ensure that the location of the tape is extended a minimum of 1.5 m beyond the
wetted width on either side of the channel, or to the bankfull level, whichever is farther.

The number of observation points vary with stream width (Table 3 and Point Observation
Calculation Example). In channels that have uniform depth, the stream width is divided by the

W Bankfull Profiles and Channel Entrenchment JEEEEEEEEEEEE @
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number of observation points to determine panel widths. The observation points are located in
the centre of each panel. Mark each observation point and the inflection points on the tape.
Also locate and mark the deepest part of the channel. Depth at this location is used in
subsequent analysis to verify the bankfull location (Figure 2).

Table 3: Relationship Between the Stream Width and the Minimum Number of Panels to
Sample for Low Variance and High Variance Sites.

Number of Panels to Sample
Channel Width (m) Transects with Low Transects with High

Variance in Velocity or Variance in Velocity or
Depth Depth

> 3.0 minimum 8* minimum 10*
1.5-3.0 ' 5 8
1.0-15 3 6

<1.0 2 4

* Add one panel for every 2 m increase in stream width i.e., 9 m wide = 11 (low variance) or 13
(high variance) panels.

Observation Point Calculation Example
For a stream that has an active channel width of 2.9 m wide, and low variance in velocity, five

panels are sampled. The point spacing would be 2.9/5 = 0.58. This number actually represents
the boundary of a set of panels that transect the stream, with each observation point located in
the centre of each panel. To determine the actual location of the observation points, divide the
first panel in half, and for each additional location add 0.58. The first observation point would be
at 0.29 m (i.e., 0.58/2 = 0.29). The second point would be at 0.29 + 0.58 = 0.87 m. The
complete list of observation points is 0.29, 0.87, 1.45, 2.03 and 2.61 m.

Note: Observation point locations are dependent on whether the tape extends beyond the bank
water interface. For example if the left bank water interface occurs at 1.5 m on the tape then
the first observation point for the above example would be at the 1.79 m mark on the tape.

3.1.4 Measuring the Water Level and Depth Profile Across the Channel

Measurement points for depth measurements will be located at:

¢ the outside edges (start and finish) of the transect,

Bankfull Profiles and Channel Entrenchment
- edited May 2007 =
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s the location of the bankfull level
on both banks;

¢ the active channel boundary on
both banks

e calculated observation points

e inflection points

e the deepest point in the channel

Start the measurements on the left
bank®. Record the height from the bank
to the tape measure at the start of the
transect. Record this height (in mm) in
the row entitled ‘Measurement 1' on the
field form. Measure the height of the
channel (i.e., the height from the channel
bottomn (substrate) to the tape) at each
observation point (as shown in Figure 6),
inflection point, active channel
boundaries, and at the location of the

maximum depth. For each observation | Figyre 6: Measuring Height from Channel

point location, record the tape measure Bottom to Tape at the Active Channel .
reading location in m to the nearest 0.01
Boundary.

m (i.e., ‘Horizon. Loc (m)’) and the height
in mm as observed (e.g., 18 mm) or rounded to the nearest 5 mm (e.g., 20 mm), whichever is
easier for the crews. The accuracy of these height measures is considered to be 5 mm for all
interpretations..

The active channel boundaries mark the area between the two outside banks which includes all
connected water at the time of the survey. This includes actively flowing as well as stagnant
areas provided there is no land barrier that separates it from the main channel (see S4.M2,
Point Transect Sampling for Channel Structure, Substrate, and Bank Conditions). Regardless
of where the active channel boundary occurs i.e., at the bank-water interface or under an
undercut, measure and record the height from top of bank to the transect tape (Figure 4A, left
bank). Also record the depth of water at the boundary of the active channel, even if it is zero.
Where undercuts are present, obtaining depth measurements may require the use of alternate
tools to obtain the measurement (i.e., shorter rulers, sticks, boots).

It may be easier to mark the locations of all the observation points prior to making the

measurements.
Bankfull Profiles and Channel Entrenchment
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3.2 Channel Entrenchment Procedure

Entrenchment measurements are best completed at crossover locations. This method assumes
the maximum depth of the channel to bankfull level has been determined from procedures listed
above. Place a metre stick vertically on the left bank at the bankfull level. At a height
equivalent 1o the maximum channel depth, (i.e., two times the bankfull maximum depth)
estimate the horizontal distance to the valley wall. if it is obviously greater than 40 m, simply
record ‘41’ in the ‘Total Entrenchment Width (m)’ on the field form. For purposes of this manual
(i.e., wadeable streams), an unentrenched stream has an excess of 40 m of floodplain on either
bank.

If this distancs is less than 40 m, extend a tape measure from the metre stick at a height
equivalent to the maximum channel depth and extend this tape away from the channel — parallel
to and level with the transect — until it meets the ground (Figure 7). Repeat this procedure on
the right bank. Measuring the valley width at two times the bankfull depth is the convention
adopted in this procedure. The entrenchment ratio is the total width/bankfull width.

43 m 15m

P Y
750 mm T30 mm| D ///
¥ 55 v '

“"-..__\‘h
Bankfull Discharge Level

]

Maximurm channel depth, D = 750 mm _

Figure 7: Measuring Channel Entrenchment.
The left bank entrenchment width is 4.3 m, the right is 15 m and the total width is 24.8 m.

Record the distance in the appropriate entrenchment width box (i.e., ‘Left Entrenchment Width
{m):’ or ‘Right Entrenchment Width (m}):") to the nearest 0.1 m.

With a three-person crew, the tape can often be extended across the channel to measure the
total entrenchment width at once, rather than measuring the width on each bank separately. |f
this is the method used, record the total entrenchment width in the appropriate box on the data
form (i.e., ‘Total Entrenchment Width').

3.3 Tips for Applying this Module

Before measuring the bankfull profile and entrenchment at any transect, it is recommended that
the field crew completes an initial reconnaissance of the site for bankfull indicators and the

[ Bankfull Profiles and Channel Entrenchment Ji
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height of the bankfull level.

Since it may be difficult to identify bankfull level using channel indicators, it is recommended that
replicate sites be used in the study design. This will allow quantification of variability among
crews.

If indicators can only be found on one bank, use corroborative evidence to verify the location of
the bankfull channel on the opposite bank. This method uses triangulation (Figure 8) to
determine the height of the bankfull level (i.e., locations up and downstream and on the opposite
bank are used to estimate the bankfull level).

<—— _ bankfullindicators

projected bankfull level

Figure B: Bankfull Level Triangulation.

These procedures are designed to work on streams with natural banks and should not be used
on streams with hardened or channelized banks. It is also very difficult to apply these methods
on streams with very high roughness caused by an abundance of large woody materials, or
streams that flow through wetlands.

A sample (i.e., 'Sample #) consists of one full set of data for each module, regardless of how
many transects are surveyed or how many days are required to complete data collection.

B Bankiull Profiles and Channel Entrenchment |}
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The indicators should be applied in a hierarchical way, giving more weight to those with greater
reliability. Multiple indicators should be used wherever possible.

The tape should be reasonably tevel and taut. A bungee cord can be used at the handle end of
the tape measure to tighten the tape. Once the tape has been stretched, the handle should be
locked in place and the bungee cord anchored to the nearest solid object.

Flagging tape should be tied loosely on the tape measure so that measurement points can be
easily shifted.

The spacing of the observation points should be checked before recording data. All height
measurements can be either recorded as observed (i.e., 18 mm} or can be rounded to the
nearest 5 mm {i.e., 20 mm}, whichever is easier for the crews. The accuracy of these measures
is considered to be 5 mm for all interpretations.

All field equipment should be marked with bright paint or flagging tape to increase visibility.

4.0 DATA MANAGEMENT

Upon returning from the field:

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
madels, and this will improve habitat management practices and policies.

5.0 LITERATURE CITED
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Appendix 1
Example Diagnostic Indicators of Channel Stability Field Form

Note that the survey was done in conjunction with S4M5 Measuring stream
discharge quantitatively. The crew determined that the site was 5.25 m
wide and there was minimal variance in the depth and velocities across the
profile, Therefore, nine (minimum 8, + 1 observation point because the
stream is 2 m wider than 3 m) equaily-spaced observation points were
established. The transect was set up such that Point-transect Sampling for
Channel Structure, Substrate and Bank Conditions (S4:M2) measurements
could also be conducted. The tape was set up at 1.5 m from the left bank.

IEREE Bankfull Profiles and Channel Entrenchment IIEE
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Appendix 2

Examples of Visual Indicators of the Bankfull Level

Bankl‘un Prohles "and Channel Entrenchment

e edtred May 2007
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Inflection Points (Reliability: High)

An inflection point is a change in the bank slope caused by a change in erosive power.
For example, an inflection point occurs where slope changes (e.g., vertical to sloping,
sloping to vertical, or from vertical/sloping to flat). Many banks have muitiple inflection
points (Appendix 2, Figure 1) that may reflect stream terraces or old floodplains.
Theretfore it may be difficult to select the appropriate inflection point {i.e., that caused by
bankfull discharge).

As the erosive power of a stream increases with greater discharge, stress on the banks
increases until the stream overflows the banks. Once the stream overflows its banks,
erosion rates begin to decline as energy is dissipated over the flood plain. This change
from an erosive to depositional state often causes an inflection point or change in bank
slope to occur at the channel-defining stage. Where the banks are relatively steep, this
inflection point can easily identified, and is usually just below the top of bank (Appendix
2, Figure 2).

The bankfull level identified using inflection points should be verified using other
indicators. For example, perennial vegetation often indicates older terraces or a humus
layer is often observed between old and new terraces (Harrelson et al. 1995},

Changes in Bank Material (Reliability: Medium)

The dynamic forces leading to a change in bank slope can also produce a change in
bank material from a coarser material {inorganic) on the bottom to a finer {organic or
loam) material on top. This change in bank material can be an indicator of bankfull level
(Appendix 2, Figures 3, 4) only when the finer material is loose and is a result of stream
deposition and not a feature of the bank parent material {i.e., unconsolidated).

Top of Point Bars (Reliability: Medium)

Point bars are formed on the inside bend of scour pools (Appendix 2, Figure 5A). During
bankfull discharge the top of the point bar is just submerged, providing an indicator of
bankfull level. A cut bank or inflection point adjacent to the point bar may also be
observed (Appendix 2, Figure 5B, Figure 6). This is another indicator of the depth of
flow at bankfull level. The easiest way to identify the top of the point bar is by the
presence of a small inflection point or a change in substrate material (i.e., coarser on the
point bar to finer material in the flood plain).

edited May 2007 .
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Appendix 2, Figure 1: Determination of Bankfull Level Using Lowest Width to Depth
Ratio.

Letters indicate the localion of inflection points, wilh arrows indicating the major inflection point to be
used to determine banklull level. As can be seen in each accompanying graph, the major inflection
point also has the lowest width:depth ratio. Abandoned terraces can be distinguished from bankfull
level using this same graphing method.
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Appendix 2, Figure 2: Inflection Point As An Indicator of Bankfull Level.
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Appendix 2, Figure 3: Change in Bank Material as an Indicator of Bankfull
Level.

Bankfull Profiles and Channel Entrenchment
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Appendix 2, Figure 4: Change in Bank Material as an Indicator of Bankfull Level.

Note the change from consolidated to unconsolidated materials which corroborates and
inflection point.

[Bankfull Profiles and Channel
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Appendix 2, Figure 5: Using the Top of Point Bars to Identify the Bankfull Level
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Appendix 2, Figure 6: Top of Point Bar as an Indicator of Bankfull
Level.

Changes in Vegetation (Reliability: Medium)

The location where changes in composition of vegetation or root depth occurs can be
used to corroborate other indicators of bankfull level. The roots of some water intolerant
plants such as alder and to a lesser extent cedars will be above the layer of soil that is
saturated with water for extended periods. This saturated soil level is generally 1 to 5
cm above the bankfull level. Willows (reddish roots) can tolerate more water and will
extend below the bankfull level (Appendix 2, Figure 7). Ideally, if a bank has both alder
and willow, the bankfull level will be located somewhere between the upper extent of the
willow roots and the lower extent of the alder roots.

Changes in the Presence of Lichens, Water Stains and
Thatch: (Reliability: Low)

Lichens are able to attach and survive on boulders that are infrequently inundated with
water, and are typically found above the bankfull level. A fairly distinct line generally
indicates the part of the rock that is scoured clean of lichen (Appendix 2, Figure 8A).
This line approximates the bankfull level.

Bankfull Profiles and Channel Entrenchment
edited May 2007
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Appendix 2, Figure 7: Vegetation Roots as an Indicator of Bankfull Level.
Eastern white cedar and alder roots will not extend below bankfull level, while willow
and dogwood roots do.

Whater stains are usually poorly defined and reflect a continuum of flows that have
produced the marks. Sometimes three separate bands are distinguishable: an upper
faint stain, a middle dark stain and a lower lighter stain. Bankfull level is often
approximated as the upper limit of the middle, darker band (Appendix 2, Figure 8B).

Thatch on the bank (debris and dead grass, Appendix 2, Figure 8) provides a low
reliability indicator. (Appendix 2, Figure 8B) because intense flood events may redeposit
these materials at a level not related to the bankfull level. This indicator should only be
used if prior knowledge indicates that the stream has been recently exposed fo a
bankfull flow event.

Banktull Profiles and Channel Entrenchment
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Appendix 2, Figure 8: Other Indicators of Bankfull Level.
A) Lichens, B) Water Stains and Thatch (debris), and C) Animal Burrows.
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Appendix 2, Figure 9: Recent Thatch on the Bank.

Presence and Absence of Worm Holes and Swallow Nests:
(Reliability: Low)

Animals also like to keep their burrows or nests above the bankfull level. The presence
of either wormholes or swallow nests will almost always be at or above the bankfull level
(Appendix 2, Figure 8C).

Bankfull Profiles and Channel Entrenchment
edited May 2007
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1.0 INTRODUCTION

This module contains instructions for estimating discharge on wadeable streams using
qualitative methods. This survey is mainly used for reconnaissance purposes as it provides a
measure of relative discharge (relative to other sites), and provides information on the suitability
of sites for more rigorous sampling. The use of these preliminary observations will ensure that
field studies are planned and conducted effectively and efticiently.

The amount of water within any stream channel is an important attribute to aquatic biota.
Changes in discharge reflect both the natural hydrologic cycle and anthropogenic alterations to
this cycle. It is essential to have information about flow conditions in order to understand how
changes in flow are related to development and weather patterns.

The reconnaissance survey fulfils several goals by identifying:

o suitable locations and methods for stream gauging

e sites with high or low discharge

e if a stream is flowing at a point in time {i.e., intermittent versus permanent) and

e improving the field technicians’ familiarity with the hydrological conditions and controls
within the watershed.

The time and effort invested in a reconnaissance survey results in better baseflow surveys,
improved knowledge of the watershed and additional information to supplement the
interpretation of baseflow surveys.

Data collected using this module are less accurate and are biased compared to quantitative
surveys {i.e., methods described in S4.M5, Measuring Stream Discharge Quantitatively).
However, if the bias is consistent, users may be able to develop calibration ratios to adjust the
data (see S4.M1, Rapid Assessment Methodology for Channel Structure).

2.0 PRE-FIELD ACTIVITIES

A typical crew consists of two people (a surveyor and a recorder). Survey time varies with
distances between sites, and a crew can visit approximately 30 to 50 sites per day. This
assumes that permission to access property has been obtained.

Pre-field activities should include:

Reconnaissan
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e Landowner contact

» Documentation of site access and appropriate stream identifiers (see Section 1)
s Equipment check

For this module, road crossings over streams are ideally suited for basefiow surveys because
they can be readily accessed and because they are public lands. Study design and selection of
sampling sites are primarily determined by accessibility and predicted locations of major
changes in discharge within the watershed (i.e., suspected groundwater discharge zones, sites
near the confluence of tributaries, and sites upstream and downstream of water sources or
sinks (e.g., outfalls, dams, pumping sites)). Additional discharge sampling sites must be
separated by at least 40 m and two crossovers (see Section 1, Site Identification and
Documentation).

The following equipment is required:

—

. Topographic or road maps with field site locations marked

Field sheets (Site ldentification Form, Site Features Form, Discharge Measurements
Form: Non-Point Transect Methods)

Pencils and pens

Metre stick and measuring tape

Floats (plastic golf balls with holes, cork fishing floats etc.) or food dye

Watch and stopwatch

n

e

Optional equipment includes field notebooks, calculator and other maps (geology, soils elc.)

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

Reconnaissance surveys should be conducted during low flow conditions. These
measurements are best made along any stream section that is of uniform depth (typically from
100 to 400 mm deep) with a level pavement layer that consists of small gravel (5-40 mm) where
the flow is relatively uniform®. Ideally there should be no obstructions to flow within 5 m of either
side of where visual estimates are being made. The module should be done in conjunction with
51.M1, Defining Site Boundaries and Key Identitiers and $1.M2, Screening Level Site
Documentation.

2 These areas are typically found in the transitional area between a rifile and a pool often
referred to as a flat or glide.

54.M4: Page 2



At each site, fill out the site descriptors that identify the unique sample and its location (i.e.,
'Stream Name’, ‘Stream Code’, ‘Site Code’, ‘Sample # and ‘Date’). Record whether the flow
conditions at the site approximate baseflow conditions® , by marking either “Yes’ or ‘No" with an
%’ in the box titled ‘DISCHARGE APPROXIMATES BASEFLOW’. Record comments about the
site suitability for obtaining a measure of discharge in the ‘Comments’ box. Document the
names of the crewmembers and the survey date. Note that measurements are required at only
one transect within the site to estimate discharge.

3.1 Direct Measurement of Stream Discharge

If drop structures (e.g., perched culvert, weir, flume) are present, discharge should be measured
using the Volume/Time method as outlined in $4.M5, Measuring Stream Discharge
Quantitatively. This method provides greater accuracy with little increase in time spent at the
site.

3.2 Determining Discharge using Area and Estimated Velocity

Once the location for the observations is defined, determine the area of the wetted cross-section
of the channel. Water depths at three equally-spaced locations across the channel are
measured to calculate the average depth. Stream width is the wetted width of the stream and is
measured to the nearest tenth of a metre. Water velocity is determined by timing the movement
of a surface float or food dye over a fixed distance {i.e., 1-2 m). It should be recognized that this
method generally overestimates the velocity by about 25% in rough cobble bed streams and
10% in smoother bed streams.

Actual measurements are required unless stream access or satety reasons prohibit the
collection of these data®. If measurements cannot be obtained, visually estimate the values
following the guidelines outlined above.

Record the stream width, average depth and average velocity and the method used (i.e.,
‘measured’ versus visually ‘estimated').

? Basetiow can be defined as the portion of stream discharge derived from such natural storage
sources as groundwater, large lakes, and swamps but does not include direct runoff or flow from
stream regulation, water diversion or other human activities (William et al. 1997). The baseflow
conditions exists when there is no evidence in the stage discharge hydrograph of any recent
storm events.

* A combination of measured and estimated values may be required at some locations.

Rc
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3.3 Tips for Applying this Module

Crews traveling to many sites in a day may find it more efficient to record multiple observations
on a spreadsheet style field sheet and transfer the data to the individual field sheets in the
office. Ensure that each site can be uniquely identified and access routes can be documented
at a later date. Double check data between the forms for accuracy.

Water depth measurements can be either recorded as observed (i.e., 18 mm) or can be
rounded to the nearest 5 mm (i.e., 20 mm), whichever is easier for the crews. The accuracy of
these measures is considered to be 5 mm for all interpretations.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitalty in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

5.0 LITERATURE CITED

William, J.E., C.A. Wood and M.P. Dombeck (Eds). 1997. Watershed Restoration: Principles
and Practices. American fisheries Society, Bethesda, Maryland. pp 561.
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Appendix 1

Example Discharge Measurements Form:
Non-Point Transect Methods

:ﬂ-mmmw P e
issance Surveys for Stream Discharge
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Discharge Measurements Form: Non-Point Transect Methods
(discharge obtained without use of velocity meter)

Stream Name: WILMOT CREEK Sita Coda; 3CDW
Stream Code: W Sample #: | Data (YYYYMM/DD)
2000/0¢/10
* DISCHARGE APPROXIMATES BASEFLOW YES [ | NO
*  Volume/Time Method
VYolume of container {L}):
replicate 1 replicale 2 replicate 3
time te fill
container
Percent
lost: 0-10 11-30 =30
* Area X Estimated Velocity Method
stream average . average discharge
width {m): depth {m): area (m?): velocity (m/s): {m¥s):
3.5 X Q.30 = X 0.25 =
i Imated {optional i t I {optiona!
|:| astimatad astimate salculation) estimated calculation)

measurad |:| measured |:| measured

For sleam width, depth, and velocity vanables check one box lo indicate whelher the variable was ‘estimalead’ or
‘measured’.

Comments Crew Enter dates and

initlals whan data is

antared in computer
STREAM 1AS RELATIVELY UNIFORM J. BEAL Date nlt.
Entared 200/ LA

DEPTH AND FLOW AT THIS LOCATION A CONE 0 41D
o Bk Verified ‘i‘:‘f,‘;: R
Corrected ?;JEUU: AC

* Only one discharge method is required (Area x Est. OR Vol/Time).

Reconnaissance Surveys for Stream Discharge
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O ONTARIO STREAM ASSESSMENT PROTOCOL

SECTION 4: MODULE 5

Measuring Stream Discharge Quantitatively®
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Appendix 2. Example Diagnostic Indicators of Channel Stability Field Form

" Authors: L. W, Stanfield, M. Hinton and 8. Jarvie
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1.0 INTRODUCTION

This module contains instructions for measuring discharge in wadeable streams using the Area
Times Velocity Method and the Volume/Time Method. This module can be completed
individually, or in conjunction with any of the modules that use a transect to collect data.

The amount of water within any stream channel is an important attribute to aquatic biota.
Changes in discharge reflect both the natural hydrologic cycle and anthropogenic alterations to
this cycle. It is essential to have information about flow conditions in order to understand how
changes in flow are related to development and weather patterns.

The data collected are useful for long-term monitoring and impact assessment studies. These
procedures can be used for characterizing baseflow conditions or for determining a point-in-time
response to a storm event. When applied throughout a storm event, a stage response curve
can be developed and used to calibrate the Rapid Assessment Methodology for Hydrologic
Response to Storm Events (S54.M86).

If the study objective is to assess causes of stream instability, it is recommended that the
bankfull profile (54.M3, Bankfull Profiles and Channel Entrenchment} and at minimum the
substrate component {3.6.6 Substrate Particle Size Distribution) of S4.M2, Point Transect
Sampling tor Channe! Structure, Substrate and Bank Conditions also be evaluated.

The methods described in this module have been modified from Gore (1996) to provide a
balance between precision and efficiency. These methods are detailed in manuals produced by
Water Survey of Canada (Terzi 1981) and the United States Geological Survey (Rantz 1982).
The manuals recommend that more panels be sampled per transect than this module and
contain information about site selection, study design and data interpretation. If sites are
intended as long-term gauging stations, refer to these manuals as the standard.

The methods described in this module are suitable for streams which have:

s a maximum depth of less than 30 cm along the transect (greater depths require an
additional velocity measurements at each observation point)

» sufficient depth to enable the current meter to work etfectively or
» discharge low enough that it can be captured in a measuring device (e.g., bucket)

' mh'.'ﬂdeasuring Sfﬁamio‘i;cha'rg'e Ou_antilativﬂénl;j -

-l [ B e . e S meab ey . et
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2.0 PRE-FIELD ACTIVITIES U

This module requires a crew of two people (a surveyor and a recorder). Survey time varies with
the precision required (number of panels sampled) but typically takes anywhere from 15 to 90
minutes to complete.

Pre-field activities should include:

+ Landowner contact
» Documentation of site access and appropriate stream identifiers (see Section 1)
« Eguipment check '

The following equipment list is required:;

1. Discharge Measurements Form: Non-Point Transect Methods and Diagnostic Indicators

of Channel Stability field form{on waterproof paper if possible)

Pencils

Wooden metre sticks

Tape measures {30 m or longer)

Flagging tape

Spikes or tent pegs (four, 25 cm long) or bungee cords U
Two spring-loaded clamps with rubber edges (to hold tape) '
Calculator (waterproof, or in resealable bag)

. Calibrated current meter2

10. Buckets, assortment of sizes (10 - 25 L}

11. Stopwaich

12. Funneling or ramping device to direct water into bucket

©®NOGO A BN

Optional equipment includes a tool kit (hammer, duct tape, wrench, screw drivers),

Crews should adhere 1o safety precautions and requirements set forth by their employers
/managers i.e., first aid Kit, first aid training, travel plan, buddy system, mobile phone etc.

¢ Although several designs and models of current meter exist, this method specifically describes
the use of Price AA and mini (Pygmy) vertical axis flow meter. Other current meters can be
used provided they are suitably calibrated and used according to their instructions.

el e 'Measuring Stream Discharge Quantitatively . " | ( )
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3.0 FIELD PROCEDURES

The module should be completed in conjunction with $1.M1, Defining Site Boundaries and Key
Identifiers and $1.M2, Screening Level Site Documentation. At each site, fill out the site
descriptors (i.e., 'Stream Name’, ‘Stream Code’, 'Site Code’, ‘Sample # and ‘Date’} and record
the names of the ‘Crew’. Record whether the flow conditions at the site approximate baseflow
condilions® ('DISCHARGE APPROXIMATES BASEFLOW') on the Discharge Measurements
Form: Non-Point Transect Methods {Appendix 1) or the Diagnostic Indicators of Channel
Stability field form (Appendix 2), by marking either ‘Yes’ or ‘No’ with an X’. Record comments
about the site suitability for obtaining a measure of discharge in the ‘Comments’ box.

The Volume/Time Method (Section 3.1) is used at sites with low discharges that have either a
drop structure or sufficient head to enable a drop structure to be temporarily installed. The Area
Times Velocity Method (Section 3.2} is used in all other circumstances.

3.1 Measuring Discharge using the Volume/Time Method

For those locations where the stream is sufficiently'small and flowing through a drop structure
(e.g., perched culvert or weir) or has sufficient head to enable a drop structure to be temporarily
instalied, a bucket and a stopwalch can be used to measure discharge. In some situations a
funnel can be used to direct the water into a measuring device.

Measure the time it takes to coliect a known volume of water. Repeat this procedure until three
similar times {«10% difference from the average) are obtained (the same volume of water is
collected for each of the three measurements). Record the volume and the times on the
Discharge Measurements Form: Non-Point Transect Methods {Appendix 1).

There is often leakage and/or spillage associated with this technique that can be minimized by
using various tools (i.e., plastic bags®, funnels, larger measuring device). The amount of water
that is missed should be visually estimated and recorded in the appropriate category on the data
form. '

® Basetlow can be defined as the portion of stream discharge derived from such natural storage
sources as groundwater, large lakes, and swamps but does not include direct runoff or flow from
stream regulation, water diversion or other human activities (William et al. 1997). The basetlow
conditions exists when there is no evidence in the stage discharge hydrograph of any recent
storm events.

* In small shailow channels a plastic bag may be held on the bottom of the cross-section and
opened for a short period to capture the flow.
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3.2 Measuring Discharge Using the Area Times Velocity Method O

For this method fill out the transect identification information i.e., ‘Transect #_ _of __ ’onthe
Diagnostic Indicators of Channel Stability field form. This method can be conducted at one of
the transects used in S4.M3, Bankfull Profiles and Channel Entrenchment, preferably where the
flow is most uniform,.

It is important to have a calibrated current meter® and the following sampling conditions at each
transect {adapted from Rantz 1982):

e water depth is greater than 0.1 m at all observation points along the transect;

e flow is uniform, constant over time and greater than 0.1 m/s at all observation points;

» flows are free of eddies, slack water and excessive turbulence, approximating laminar in
the sample area; and

* the streambed is relatively uniform and free of obstacles (i.e., boulders, heavy aquatic
growth or mid channel islands within 5 m of the transect).

Where these criteria are not met, first consider whether minor modifications {e.g., relocating an
upstream rock or moving to an area with less aguatic growth) may correct the problem.

Second, if velocity is heterogeneous, consider whether the discharge can be measured by

increasing the number of panels. Finally, the transect can still be established if the area that ()
does not meet the above criteria is relatively small (i.e., less than 10% of the cross-sectional "
area). For example, large velocity variations (and shallow depths) near the stream edges are
common, yet quantifying flows in these areas with accuracy may be of minor importance if the
proportion of flow in these sections is only a small fraction of the total discharge. Where these

point observations cannot be measured using a velocity meter, the hydraulic head can often be

used as a coarser measure of the velocity (see below).

The spacing of observation points and the intensity of sampling at each point will influence the
accuracy of the discharge estimate. Guidance on spacing is provided in Table 1. Use as many
panels as necessary to capture the variance in velocities in the channel. Project managers
must determine the desired accuracy of the survey, as this influences the number and duration
of velocity measurements. For further information consult the Hydrometric Field Manual
Measurement of Streamflow (Terzi 1981).

® Current meters should be regularly checked to ensure that impellors are intact and spin freely
and evenly. Refer to specifications stipulated by the manufacturers.
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( N 3.2.1 Setting up the Transect:

Transects should be eslablished perpendicular to the general direction of flow. To set up the
transect, stake both ends of a tape measure into the banks so that it is reasonably level and
taut.

Measure and record the active channel width (see definition below) to the nearest 0.1 m on the
Diagnostic Indicators of Channel Stability field form. Divide the active channel width by the
number of observation points (Table 1) to determine panel width. Sampling will be conducted at
the mid-point of each panel (see example below and Figure 1}. Mark the location ot each
observation point on the tape measure and record the ‘Horizon. Loc (m)’ to the nearest 0.05 m.

Table 1: Relationship Between the Stream Width and the Number of Panels to Sample
for Low Variance and High Variance Sites.

Number of Panels to Sample

Channel Width (m) Transects with Low Transects with High
variance in velocity variance in velocity
>3.0 minimum 8* minimum 10*
1.5-3.0 5 8
( \ 1.0-15 3 6
i <1.0 2 4

* Add one panel for every 2 m increase in stream width i.e., 9 m wide = 11 (low variance)} or 13
(high variance) panels.

Active Channel
The active channel is the area between the two outermost banks, which inctudes all active flow

(i.e., moving water) at the time of the survey. The transect boundaries are at the bank-water
interface (i.e., where the water meets the land; when undercuts are present, see Figures 4 and
5}).

Rules for defining the active channel:

1. Side channels or braids are included if both the inlet and outlet occur within the sample site.
2. Only the mouth of a tributary is includedq, i.e., the transect does not extend over a bank.

3. Backwater pools (wet areas adjacent to the active channel that are fed by intergravel flow)
are included if they are located within the high flow channel, are located below the top of bank,
and there is visible flow from the pool into the stream.

4. Mid-channel bars and islands are inciuded in the cross section {Figure 3).

n e [EESTE R~ P L T ] . gL L AR e wa ke . - R s U DRI
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Active Channe)

Transect #8 Profile

4+—— Inlet or side channel that is
not connected within the
site boundarnies

transect
spacing

— Figure 1: Setting up a Transect Sampling Design.
The thalweg can often be used 1o assist in determining the appropriate orientalion of the iransect
{angle relative to channel}. Transect lines 5 and € cross a side channel that is connected within
the site and 8 crosses an island. These are considered a part of the active channel. Transect line

5 crosses a side channel that is not connected within the boundaries of the site; and this side
channel is therefore not considered to be part of the 'active channel.

Measuring Stream Dischua'r_g";wadantitatively
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/ active channel boundaries
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Figure 2: Setting up a Transect Line and Locating the Active Channel

Legend
_ ___ panel boundaries

x Observation paints

Observation Point Calculation Example
For a stream that has an active channel width of 2.9 m wide, and low variance in velocity, five

panels are sampled. The point spacing would be 2.9/5 = 0.58. This number actually represents
the boundary of a set of panels that transect the stream, with each observation point located in
the centre of each panel. To determine the actual location of the observation points, divide the
first panel in hall, and for each additional location add 0.58. The first observation point would be
at0.29 m (i.e., 0.58/2 = 0.29). The second point would be at 0.29 + 0.58 = 0.87 m. The
complete list of observation points is 0.29, 0.87, 1.45, 2.03 and 2.61 m.

Note: Observation point locations are dependent on whether the tape extends beyond the bank
water interface. For example if the left bank water interface occurs at 1.5 m on the tape then
the first observation point for the above example would be at the 1.79 m mark on the tape.

The following data are collected at each observation point. Use the most efficient sampling
strategy to obtain the data. '

3.2,2 Measuring Water Depth

At the observation point, stand the metre stick on the stream bottom and measure the water
depth in mm to the nearest 5 mm. Record this depth on the Diagnostic Indicators of Channe|
Stability field form (Appendix 2).

am Discharge Quantitatively
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3.2.3 Measuring Water Velocity

Set the height of the velocity sensor o 0.4 times the depth of the water from the stream’s
pavement layer and record this ‘Observation Depth {mm)’ to the nearest 5 mm (i.e., if water
depth is 200 mm, the sensor would be placed at 0.4 x 200 = 80 mm from the stream bottom).
The current meter rod should be held vertical and the operator should stand far enough
downstream so that the velocity readings are not aftected. Once the flows have stabilized,
measure the velocity for 60 seconds and record the number of rotations {‘Turns/Min’) over that
period®. Depending on the unit used, record either the average velocity (‘Velocity {m/s)’) or the
humber of rotations. Ensure that the number of rotations is converted to a velocity
measure using the calibration table for that particular meter and record this on the tield
form as soon as possible,

If water depth is insufticient to obtain a quantitative measure of velocity at an observation point,
measure the hydraulic head and record this in the “Turmns/min’ column. Mark this with an
asterisk and record in the ‘Comments’ that this refers to a hydraulic head measurement. To
measure hydraulic head, orient the wooden ruler at the observation point so that it is vertical
and the wide side with the markings is facing away from the current (see Figure 3). Avoid
standing in front or too close hehind the ruler as this can obstruct the flow. The ruler will create
a barrier to flow causing the water to climb up the front of the ruler. The height the water climbs
is referred to as the hydraulic head. If there is no difference in water level between the front and
back of the ruler then hydraulic head is 0, indicating very low velocity. If a difference in height is
observed, then measure the height ditterence between the front and back of the ruler (Figure 3)
in mm as observed or rounded to the nearest 5 mm. It may be easier to use a pencil or finger to
mark the locations on the ruler and then measure the differences out of the water. At higher
velocities, there will be greater variahility in the height differential (i.e., the hydraulic head will
pulse up and down). Measure the maximum height difference observed over a 3-5 second
period.

Use the following formula to estimate velocity ( v) in m/s from hydraulic head ( HH , measured in
mm): :

= {0.02(HH) (modified from Rantz 1982)

Therefore, if the hydraulic head was measured as 15 mm, the estimated velocity is
approximately +/0.30 or 0.55 m/s.

® In some situations il may be feasible to sample for less than 60 s, where flows are stable. In
these situations make sure to sample for at least 30 s and then standardize (i.e., multiply by 2)
the rotations to 1 minute.
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Figure 3: A Point Measurement of Hydraulic Head

The upstream reading is measured as 35 mm, the downstream as 16 mm,
therefore the hydraulic head is 19 mm, which can be recorded as 19 or 20
mm (rounded to nearest 5 mm).

3.3 Tips for Applying this Module

All depth measurements (water, hydraulic head) can be either recorded as observed (i.e., 18
mm) or can be rounded to the nearest 5 mm (i.e., 20 mm), whichever is easier for the crews.
The accuracy of these measures is considered to be 5 mm for all interpretations.

Tie several pieces of flagging tape loosely on the tape measure that can be slid to each
observation point.

Do not forget to use the protective brake or travelling pin on the current meter when in transit

and to remove these prior to use in the stream. Keep the current meter well lubricated and
turning freely.

Measuring Stream Discharge Quantitatively
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Make sure the tape is reasonably level and taut. Clamps or a bungee cord can be used at the ( )
handle ends of the tape measure to tighten the tape. Once the tape has been stretched, lock

the handle in place and anchor the bungee cord to the nearest solid object.

Always double-check the spacing of the observation points before starting to record the data.

Mark all field equipment with bright paint or flagging tape to increase visibility and prevent loss.

A top setting wading rod will save a great deal of time in setting up the rod to take the velocity
measurements.

Make sure that all fields have data recorded before taking down the tape measure.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that ( )
are stored in a separate location from the master copy. ’

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.
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Appendix 1

(_-\ Example Discharge Measurements Form: Non-Point Transect
; Methods, Volume/Time Data
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Discharge Measurements Form: Non-Point Transect Methods
(discharge obtained without use of velocity meter)

Stream Name: WILMOT CREEK

Site Code: 3CDW

_ ) ‘Date {YYYY/MM/DD)
Stream Code. W Sample #: | 20000810
* DISCHARGE APPROXIMATES BASEFLOW YES [_|NO
*  Volume/Time Method
Volume of container {L): 20
replicate 1 replicato 2 replicate 3
lime tg fill 5 79 7
container
Percent 1 % | o-10 11-30 >30
lost:
* Area X Estimated Velocity Method
slream average . average discharge
width (m): depth {m); area (m?). velocity (m/s): (m¥s);
X = X =
i {oplional tad {oplional
|:| estimated |:| estimated ca?culalion) |:| estimate calculation)
meesured I:l measured measurad
For steam width, depth, and velocity variables check one box 1o indicale whether the variable was 'estimated’ or
‘measured’.
Enter datas and
Comments Crew initials when data s
entered in computer
STREAM UAS RELATIVELY UNIFORM J. BEAL Data Init.
Entereg | 2/ LA
DEPTI AND FLOW AT TWS LOCATION A.CONE Kol
o o veites | 57|
Corrected i{;{jﬂ hC

* Only one discharge method is required {Area x Est. OR Vol/Time).

' ‘Meastring Stream Discharge Quantitatively
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®

Appendix 2

Example Diagnostic Indicators of Channel Stability Field Form,
with Velocity Data

The crew determined that the site was 5.25 m wide and there was minimal

variance in the depth and velocities across the profile. - Therefore, nine
(-\ (minimum 8, + 1 observation point because the stream is 2 m wider than 3

m) equally-spaced observation points were established. The transect was
set up such that Point-transect Sampling for Channel Structure, Substrate
and Bank Conditions (S4:M2) measurements could also be conducted. The
tape was set up at 1.5 m from the left bank. Note that the depth of water
was insufficient to use the velocity meter at the 10th measurement mark.
Therefore hydraulic head was measured here as identified by the asterisk
and notation in the comments. Velocity was later determined for this
observation using the formula provided earlier in the module.
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 4: MODULE 6

Estimating Stream Discharge and Rapid Assessment
Methodology for Measuring Hydrologm Response to
Storm and Drought Events®

TABLE OF CONTENTS

1.0 INTRODUCTION ..ttt crece v rrns s e ssssas s naan s snaan e sasaaa s P
2.0 PRE-FIELD ACTIVITIES . iuuiiieeiictieiirinrecesssssianioniaiiisssssssssssssssssstatssmmnnssesismssrnnsssenns
3.0  FIELD PROCEDURES. ...ttt ciineiissin e s vaaas s aaansstas s aan s tannssssaniansenanssennnss
3.1 Installing the Water Level Gauge... :
3.2  Determining and Documenting the Hydrologlc Response . e
3.21 Measuring the Stream Response to a Storm Event..
3.3 Tips for Applying this MOQUIR ......c.oeciirrecimitmrirr e r e e et e e s eee s eeras
4.0 DATA MANAGEMENT ....corrriiiiiiiiiiiieiieceieer e s as i st bbb s e e aa s s e secenrenssssannaansssonne

APPENDICES

Appendix 1. Example Water Level Record

' Authors: LW. Stanfield and B. Robertson
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1.0 INTRODUCTION

This module describes a low-cost method (using a water level gauge) for measuring the
maximum depth obtained in a stream for a single storm event or alternatively the drop in
discharge during a drought period. |n addition, temporal measurements enable the preparation
of a stage height graph (depth of water over time) and indicate how quickly the system responds
and recovers from a storm event (flashiness). Flashy streams have fast response times, high
peak flows and are more prone to erosion problems such as scouring, undercutting and bank
collapse. Comparisons can be made among sites on the same stream or to reference locations
in order to detect impacts.

This module is most effectively used in conjunction with a gauge station located on the same
tributary. The gauge station data can be used to calibrate data collected using this module but
the results can also be used independently in the absence of a gauge station. Alternatively, this
module can be used in conjunction with 54.M5, Measuring Stream Discharge Quantitatively, to
create a stage discharge curve for the purpose of creating a hydrograph.

2.0 PRE-FIELD ACTIVITIES

A typical crew consists of two people and survey time varies with the number of readings. Each
reading takes approximately 1 minute to perform. Installation of the water fevel gauge (PVC
pipe} requires 10 to 30 minutes.

Pre-field activities should include;

¢ Landowner contact
¢ Documentation of site access and appropriate stream identifiers (see Section 1)
¢ Equipment check

For this protocol, the following equipment list is required:

Water Level Record (ideally on waterproof paper)

Pencils

Metre stick

PVC pipe (1.5 inch diameter, cut to reach at least 0.5 m above stream bank)
Cap for pipe

Float (ping pong ball with a bobby pin glued to it), or Styrofoam insulation
Wire, bricks etc., to secure PVC pipe

N oA W
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Crews should adhere to safety precautions and
requirements set forth by their employers
/managers i.e., first aid Kit, first aid training, travel
plan, buddy system, mobile phone etc.

The water level gauge consists of a perforated 1.5
inch (diameter) PVC pipe placed vertically into the
stream bed (Figure 1). A ping-pong ball with an
attached bobby pin floats inside the pipe (Figure 2).
The bobby pin is glued to the ball and bent so that
the ends touch the walls of the pipe, preventing the
ball from slipping back down the tube when the
waters recede. Styrofoam insulation can also be
used.

3.0 FIELD PROCEDURES Figure 1: Installed Water Level

The module should be completed in conjunction Gauge

with §1.M1, Defining Site Boundaries and Key
ldentifiers and S1.M2, Screening Level Site Documentation. At each site, fill out the site
descriptors (i.e., 'Stream Name’, ‘Stream Code’, ‘Site Code’, ‘Sample # and ‘Date’). These data
should also be recorded in the appropriate fields on the Water Level Record.

The water level gauge can be installed at any time and left in place throughout the study. A site
can be measured several times during a summer with each storm event being a separate
sample comprised of multiple readings. The survey results from each hydrologic event
represent a sample for this module. For example, regardless of whether sampling occurs once
or multiple times during a storm event, all of the data are recorded as one sample (see
Appendix I). Conversely a new sample occurs when the type of event measured changes (i.e.,
drought or storm).

3.1 Installing the Water Level Gauge

This module can be used on any stream where the water level gauge can be anchored and
protected to withstand a storm event.

Select a protected location within the site, such as behind a root wad or abutment. Push the
PVC pipe into the substrate and anchor securely (i.e., attach to concrete block or bricks with
wire). Place the float into the pipe (Figure 2) and push it down to water level using a rod.

Estimating Stream Discharge and RAM for Measuring
Hydrologic Response to Storm and Drought Events
edited May 2007
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Measure the distance {H, in Figure 2) to the nearest mm from the top of the PVC pipe to the
float and record this under ‘Water Level Gauge Reading (mm)’ for ‘Baseline level'. To measure
change in discharge throughout a storm event or drought event, the difference between the
height of the float and the ‘Baseline level’ indicates the maximum height obtained for the most
severe storm event that occurred between sampling.

Hint: The PVC pipe can be anchored to a metal bar that has been driven into the substrate.

A. B. c. | g

ping-pong ball
St et
hairpin™ | e e e D
"0 ° @ . "0 ° @ . "0 ° @ .
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Figure 2: Water Level Gauge Function.

A. Prior to a storm event, the float is pushed down to water level, and H, is measured. B.
During a storm event, the float is forced upwards in the pipe, and is held in place by the
bobby pin. C. H, is measured, and change in fiow is calculated as Hy —~ H.

3.2 Determining and Documenting the Hydrologic Response

Record the amount of rainfall (to the nearest mm) and the duration (to the nearest 0.25 hours)
for the storm or drought event in the boxes marked ‘Total Precipitation {(mm)’ and ‘Event
Duration (Hours) on the Water Level Record.
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Rainfall data should be obtained from Environment Canada or an appropriately labelled rain
gauge placed in the open (i.e., not under the forest canopy) at the site. Record the volume of
water in the rain gauge and discard after every reading. Record ‘Total Precipitation {mm)’ on
the data form. '

This technique can also be used to measure change in discharge throughout the season
including drought events. Each time the crew returns to the site the new water level is
documented. The difference between the height of the float and the water represents the
change in baseflow over that period.

3.2.1 Measuring the Stream Response to a Storm Event

During and/or following the storm event, measure the stream response by taking height
measurements of the float at routine intervals {Figure 2C).

The following describes three sampling options:

1. ldeally, obtain measurements at 1, 2, 4, 8, 16, 32 and 64 hour intervals or until the signature
of the storm is lost (i.e., stream returns to baseflow).

2. Follow the above as closely as possible (e.g., 1, 4, 7, 18, 25 and 90 hour intervals, to
correspond to normal working hours).

3. Visit the site some time after the stream flows have peaked. Record the peak flow response
to the event and record this in the box entitled ‘Peak Flow'.

Once a reading has been taken from the water level gauge, the gauge must be reset by pushing
the float down to the water level and recording the new reading.

Always record the following data on the Water Level Record for each observation: ‘Date
(YYYY/MM/DDY, ‘Time (24hr clock)’ and the height from the top of the pipe to the ball {record to
nearest mm; Water Level Gauge Reading (mm)’).

Cnce all observations have been made, determine and record the peak height in the box
marked ‘Peak Flow'.

3.3 Tips for Applying this Module

If working in clay bed streams, drill holes in the PVC pipe to ease water movement and release
pressure in the pipe.

Estimating Stream Discharge and RAM for Measuring
Hydrologic Response to Storm and Drought Events
dited May 2007 ‘
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Mark all sampling equipment to reduce the potential for tampering/vandalism.

To relate the readings from the water level gauge to discharge, a stage discharge curve must be
developed (54.M5 Measuring Stream Discharge Quantitatively).

Graph paper is provided on the data form to track the response to events over time.
4.0 DATA MANAGEMENT
Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

Estimating Stream Discharge and RAM for Measuring B
Hydrologic Response to Storm and Drought Events

s edited May 2007

S4.M6: Page 5




Appendix 1

Example Water Level Record

Estlmatmg Stream Dlscharge and RAM for Measurmg '

= ed:ted May 2007
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(\ ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION S5

Water Temperature Assessment

TABLE OF CONTENTS
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S55.M1 Estimating Summer Maximum Temperatures Under Assessment Surveys
Basellow Conditions

S5.M2 Characterizing Stream Temperature Variability Diagnostic Surveys
Using Digital Recorders '
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INTRODUCTION

This section describes techniques for assessing water temperature and estimating summer
maximum water temperatures. Water temperature strongly influences the composition of
aguatic communities. Knowledge of aquatic thermal regimes is important for predicting species
composition, activity level, behaviours and life cycle events.

The modules in this section are suitable for use on wadeable streams with flowing water.

Although this section provides very restrictive advice on how to collect temperature data, it
should be noted that temperature measurements taken at any time of the year are of value.
Field technicians are encouraged to record stream temperatures, regardless of weather and
time constraints.

S$5.M1: Estimating Summer Maximum Temperatures Under Baseflow Conditions

This module describes a technigque for determining the summer maximum water temperature of
a site. Results can be used to assess the suitability of a stream for fish communities and for
classifying thermal regimes {Barton et al. 1985, Stoneman and Jones 1996, Wehrly et al. 1999).
This technigue can be used for determining standardized summer maximum temperature. The
methods for calculating the standardized summer maximum temperalure are described in
Stanfield and Kilgour (in press}. This module must be applied within the weather and time
constraints described.

S$5.M2: Characterizing Stream Temperature Variability Using Digital Recorders

This module describes a method for characterizing stream temperature variability at a site using
a digital recording thermometer. The data can be used for determining daily and seasonal
fluctuations in water temperature (e.g., daily temperature pattern, diurnal fluctuations, maximum

and minimum temperatures, growing degree days) and comparing thermal properties among
sites.

LITERATURE CITED

Barton, D.R., W.D. Taylor and R.M. Biette. 1985. Bimensions of riparian buffer strips required to
maintain trout habitat in southern Ontario streams. North American Journal of Fisheries
Management. 5:364-378.
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Stanfield, L. W., and B. W. Kilgour. (in press). Effects of percent impervious cover on fish and '
benthos assemblages and in-stream habitats in Lake Ontario tributaries. Special g
Publication of the American Fisheries Society. Proceedings of Special Symposium:

Influences of Landscape on Stream Habitat and Biological Communities, Madison,
Wisconsin 2004.

Stoneman, C.L. and M.L. Jones. 1996. A simple methodology to evaluate the thermal stability of
trout streams. North American Journal of Fisheries Management, 16:728-737.

Wehrly, K.E., M.J. Wiley and P.W. Seelbach. 1999. A thermal habital classification for Lower '
Michigan Rivers. State of Michigan, Department of Natural Resources, Fisheries
Division, Research Report Number 2038.
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ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 5: MODULE 1

Estlmatmg Summer Maximum Temperatures Under
Baseflow Conditions®
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1.0 INTRODUCTION

This module describes a method for estimating the maximum summer water temperature of a
site based upon a one-day measurement of air and water temperatures. This module has been
developed through research conducted by the Great Lakes Salmonid Unit, Ontario Ministry of
Natural Resources {Stoneman and Jones 1996} that demonstrated a refationship between
stream maximum temperatures and weather conditions. Results can be used to assess the
suitability of a stream for fish communities and for classitying thermal regimes (Barton et al.
1985, Stoneman and Jones 1996, Wehrly et al. 1999). This technique can be used for
determining standardized summer maximum temperature. The methods for calculating the
standardized summer maximum temperature are described in Stanfield and Kilgour (in press).

This module must be applied within the weather and time constraints described.

The methods described in this module may not provide the actual summer maximum
temperature, as summer maximum may occur in conjunction with point discharges of storm
runoff or industrial runoff. Those interested in this measure should use a digital recording
device (see §5.M2, Characterizing Stream Temperature Variability Using Digital Recorders).

2.0 PRE-FIELD ACTIVITIES

This module requires a crew of two people. Maximum air temperature data can be obtained
from the Environment Canada website (hitp://www.weatheroffice.ec.qc.ca/canada e.html) or
The Weather Network (http://www.farmzone.com).

Pre-field activities should include:

¢ Landowner contact
* Documentation of site access and appropriate stream identifiers {see Section 1)
* Equipment check

For this protocol, the following equipment list is required:
1. Site Features Form (preferably on waterproof paper)

2. Pencils
3. Thermometer (calibrated and accurate to + 0.5°C)® or

? Equipment must be calibrated and this should be regularly verified. It should also be noted
that maximum-minimum thermometers often produce inconsistent data.

il Estimating Summer Maximum Temperatures J)
B cdited May 2007,
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4. Digital recording thermometer (calibrated and accurate to + 0.5°C)?, with chain, lock and
porous anchor {cement block, clay pipe etc).

Crews should adhere to safety precautions and requirements set forth by their employers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0 FIELD PROCEDURES

This module should be done in conjunction with $1.M1, Defining Site Boundaries and Key
Identifiers and $1.M2, Screening Level Site Documentation.

Data must be collected under the following conditions:

e from any well-mixed section of the stream,

e between July 1% and September 10",

e between 4:00 pm and 4:30 pm®,

* on days when the maximum air temperatures exceed 24.5°C, and

e during a heat wave (i.e., the sampling day must be preceded by at least two days with
maximum air temperatures exceeding 24.5°C) during which there has been no rainfall
that affected baseflow.

Water temperature can be determined using either a thermometer or a digital recording
thermometer, Digital recording thermometers can be used to monitor temperature over a longer
period of time and the data retrieved from the day/time using the above criteria.

If several sites will be sampled within a short period of time, temperatures may be measured at
accessible locations (e.g., a road crossing near the site). If this approach is used, the water
temperatures from within the site and at the accessible location must be compared prior to the
actual sampling day. Temperatures should be the same indicating the absence of groundwater
upwellings or other features ihat can affect stream temperature.

3.1.1 Obtaining the Stream Temperature

Place a thermometer in the main flow of the stream (i.e., a run or scour pool), avoiding deep
pools as they may be sources of groundwater upwellings. After 30 seconds have elapsed,
record the water temperature to the nearest degree (‘Water Temperature (°C)'). Also record the
time (‘Time.") that the water temperature was taken.

Estimating Summer Maximum.Temperatures
edited May 2007° " %

S$5.M1: Page 2

—-—

O



3.1.2 Obtaining the Air Temperature

Measure and record the air temperature at the time of sampling (‘Air Temperature at Same
Time (°CY). The air temperature should be measured in the shade using a dry thermometer.

Record the ‘Maximum Air Temperature (°C)’ using data from Environment Canada or The
Weather Network for the closest monitoring station to the stream. Record the ‘Source of
Maximum Air Temp’.

3.1.3 Obtaining Daily Maximum Air Temperature Data

Daily maximum air temperatures are required from July 1% to September 10". These data can
be obtained using either of the following methods:

e placing a digital recording thermometer in a shaded area away from the cooling
influence of the stream, or

e obtaining the data from Environment Canada or The Weather Network for the closest
monitoring station to the stream.

3.2 Measuring Temperature Using a Digital Recording Thermometer

Secure the digital recording thermometer to an anchor. To protect the digital recording
thermometer it can be placed inside a cement block or section of pipe. The device and anchor
should be placed in a well-mixed but protected area in the stream. Record the location and the
identification number on the digital recording thermometer (if more than one is deployed) in the
‘Comments:’ area on the Site Features Form. Record the Time:’ and ‘Date:’ of deployment.

After at least one weather event that meets the criteria described above, retrieve the digital
recording thermometer. Download the data, and sort and extract the stream temperature on the
date/time that meets the requirements as stated above. Record this as the ‘Maximum Water
Temperature (°C)’ on the Site Features Form. Record the ‘Maximum Air Temperature (°C)’ for
that date and how it was determined.

3.3 Tips for Applying this Module

If multiple sites are being assessed using a thermometer, a customized spreadsheet field sheet
can be created for recording data. Data should be transferred to the Site Features Form after
they are collected.

3 Although the predictability is best if temperatures are taken between 4:00 and 4:30 pm, it is
recognized this may be logistically difficult, therefore it is acceptable to take temperatures
between 3:45 and 4:45 pm.

p Estimating Summer Maximum Temperatures Jj
oy 217 5+ 201
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Do not delay getting the water temperature data on days that satisfy the criteria.

Ensure that the temperature data are transferred to the Site Features Form described in
Section 1 soon after they are collected as these data often get misplaced.

Summer maximum water temperatures should not be used from periods where there has been
heavy rainfall that changes baseflow.

If digital recorders are used, ensure that all water temperature data are archived as they can be
used to characterize strearm temperature variability (see $5.M2, Characterizing Stream
Temperature Variability Using Digital Recorders). '

Digital recording thermometers should not be placed in the open where they will be prone to
theft.

Digital recording thermometers are prone to battery failure; therefore batteries should be
checked prior to deployment.

Ensure that anchors are heavy enough to prevent digital recording thermometers from being
washed downstream during storm events,

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy} of field forms, and store in a place separate from
the original.

2. Enter the data into a digital storage system, such as HabProgs, and save backup copies that
are stored in a separate location from the master copy.

By storing the data digitally in HabProgs, the data can be shared with a large number of users
province-wide. Data sharing will facilitate the refinement and development of habitat suitability
models, and this will improve habitat management practices and policies.

$5.M1: Page 4
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Appendix 1
Example Site Features Form

Note that this example also shows data that was collected in
conjunction with S1.M3, Assessment Procedures for Site Feature

Documentation.

mum Temperatures
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SECTION 5: MODULE 2

Characterizing Stream Temperature Variability Using
Digital Recorders®

TABLE OF CONTENTS
1.0 INTRODUCTTION. .. cotn i cirtteeraueesanmsssranessnmsssreriistnarmasssssistranssssessstsiiiminnnsssanessseenssisniseses
2.0 PRE-FIELD ACTIVITIES ... .ottt iiiicicreiiiisssennme s s sssnnrnsss st b ssssanssssan s sebssssnnuntssnenensarmnns
3.0 FIELD PROCEDURES.....ciu ittt riis s rssn i sae s snssnas s e s s tutr e s ranssssnnnsstusnssnnssssennssennneses
3.1 Measuring TeMPETALUTE ..uiiuurciesirreerrerurnrresesrrrerrassssstr s ers srmmne s s assen o mmtaa 1008140 L bR s bR Rn sannenenanndan
3.2 Tips for Applying this MOdUIE.........coii et
4.0  DATA MANAGEMENT Liititeeeeesiisrnsreseeseessesesssseeseestscesnnanes s e e et st annasnaneensensessansansnssanes

' Author: L.W, Stanfield

nt 1t Faer— . STt g T T R u'.;'.‘.»lnhr.y-_:n--.-v-.-ﬁ- iz N "
- Characterizing Stream Temperature Variability Using Digital Recorders
L . LR o s .

\
B
REet St

85.M2: Page i



.

1.0 INTRODUCTION

This module describes a method for characterizing stream temperature variability using a digital
recording thermometer. The data can be used for determining daily and seasonal fluctuations in
stream temperature at a site (e.g., daily temperature pattern, diurnal fluctuations, maximum and
minimum temperatures, growing degree days), or to document changes due to spike events
such as point source discharges of unusually warm or cold water. Data can be extracted and
summarized to enable comparisons between sites,

2.0 PRE-FIELD ACTIVITIES

This module requires a crew of two people.

Pre-tield activities should include:

s Landowner contact

» Documentation of site access and appropriate stream identifiers (see Section 1)
» Equipment check

For this protocol, the following equipment list is recommended:

‘Site Features Form (preferably on waterproof paper)

Pencils

Digital recording thermometer {calibrated and accurate to + 0.5°C) %,
porous anchor (cement block, clay pipe etc.}

chain and lock for securing object .

A A

Each digital recorder requires initiation at the office prior to deployment. Follow the operational
instructions the unit prior to leaving for initial placement,

Crews should adhere to safety precautions and requirements set forth by their embloyers
/managers i.e., first aid kit, first aid training, travel plan, buddy system, mobile phone etc.

3.0, FIELD PROCEDURES

This module should be done in conjunction with S1.M1, Defining Site Boundaries and Key
Identifiers and $1.M2, Screening Level Site Documentation.

z Equmenl must be calibrated and this should be regularly veritied.

e LT P R gt b - et
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3.1 Measuring Temperature 9

Secure the digital recording thermometer to an anchor. To protect the digital recording
thermometer it can be placed inside a cement block or section of pipe. The device and anchor
should be placed in a well-mixed and preferably shaded and protected area in the stream.
Record the location and the identification number on the digital recording thermometer {if more
than oneis deployed) in the ‘Comments:’ area on the Site Features Form. Record the ‘Time:’
and ‘Date:’ of deployment.

The study design will determine the duration that the digital recording thermometer will be in the
stream. If the study design requires comparisons between the water and air temperatures, the
latter can be obtained from the Environment Canada website
{http://www.weatheroffice.ec.gc.ca/canada e.html) or The Weather Network
(http://www.farmzone.com) or can be measured by placihg a digital recording thermometer in a
shaded area away from the cooling influence of the stream.

3.2 Tips for Applying this Module

Digital recording thermometers should not be placed in the open where they will be prone to
theft.

Digital recording thermometers are prone to battery failure; therefore batteries'should be e
checked prior to deployment.

Ensure that anchors are heavy enough to prevent digital recording thermometers from being
washed downstream during storm events.

4.0 DATA MANAGEMENT

Upon returning from the field;

1. Create a backup hard copy (i.e., photocopy) of field forms, and store in a place separate from
the original.

L RO R G e SR i o T R e
Charactenzmg Stream Te__' perature_Varlablllty Usmg D|g|tal Hecorders
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2. Download the data as appropriate for each specific product. Data from multiple sites can be
combined into a relational database®. Ensure that the data are linked with other digital storage

systems, such as HabProgs, and save backup copies stored in a separate location from the
master copy.

By storing the data digitally and sharing it with the HabProgs database manager, the data can
be shared with a large number of users province-wide. Data sharing will facilitate the
refinement and development of habitat suitability models, and this will improve habitat
management practices and policies.

? An Access database file is being developed for storing and sharing these data. Researchers

interested in receiving a copy of this program should contact Les Stanfield (613-476- 8777) of
the Ontario Ministry of Natural Resources.

e TR YR

Characterlzmg Stream Temperature Variability Usmg Digital Flecorders '
&

"o e P ey SN - b

S5.M2: Page 3




(\ ONTARIO STREAM ASSESSMENT PROTOCOL
SECTION 6: MODULE 1

Using the HabProgs Database’
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1.0 INTRODUCTION

This module is designed to guide users through the HabProgs data entry process. HabProgs is
a relational database that has been specifically developed for use with the modules described in
this manual. The use of HabProgs is encouraged to ensure that data can be permanently
archived and be available to others®.

A relational database enables data that are collected at more than one scale (i.e., site, transect,
point etc.), to be stored and related, and reduces the possibility of duplicate records. It also
ensures that users store data in similar formats and measurement units, thereby facilitating
study comparisons.

It is recognized that researchers who collect stream data have proprietary rights on the use of
the data for reporting and publications. A ‘proprietary rights' function can be initiated in the
HabProgs database by the project manager which will flag project data and indicate to database
users that permission to use the data must obtained from the project manager. If proprietary
rights are applied to data, the database will reflect this restriction on its use for a period of five
years from when the data were collected. Data belonging to projects where no proprietary
rights are identified are considered to be public domain and are available tor use by partners in
the OSAP network.

The field forms used in this manual have been generated from the HabProgs program; to
facilitate efficiency and accuracy of data entry, the data entry screens in HabProgs are
comparable to the forms. HabProgs provides a single, fully integrated electronic repository for
all the data recorded at all of the sites included in a project. In addition, the database includes
the programs (SQL queries and VBA code) that transform the raw data into a set of site-level
summary statistics that can be used to score the habitat suitability of the site. Further, it
provides a standardized means of processing and summarizing the data. HabProgs is
continually being revised to incorporate new summary procedures and efforts are underway to
convert it to an even more stable, user-friendly format. Users are encouraged to routinely check
the webpage (http.//stonecraftindustries.hypermart.net/) for updates.

2 If there are specific requirements that are not currently satisfied from within the HabProgs
application, please conlact the database program developers to determine if the needs can be
accommodated, prior to making use of alternate software.
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2.0 TIME AND RESOURCES REQUIRED

It will generally take 10-20 minutes to set up a project and initiate the data entry procedures for O
a sample. The amount of time required to enter field data is dependent on the amount and type
ot data coliected and the proficiency of the data entry technician.

HabProgs requires a computer with Microsoft Access97 (for Windows) installed on it. As with all
computer programs, the speed at which HabProgs will run is dependent on the microprocessor
speed of the computer and available RAM. A computer with a Pentium 100 MHz
microprocessor would be acceptable for relatively small datasets.

The database screens are optimally displayed at a screen resolution of 800 x 800 pixels. If the
monitor resolution is set to less than this, the database screens will be truncated (i.e., the entire
database screen will not be visible). Check the resolution before starting the database
installation; from the Windows ‘Control Panel’ under 'Display and Settings’, ensure that the
desktop area reads V 800 x 600 pixels. For computers that are not capable of displaying 800 x
600 pixels, the HabProgs system can still be instalted, but scroll bars will have to be used to
view the forms.

All dates must be entered into the database using a four-digit year format, which sometimes
requires that the default Windows date setting be changed. Different operating systems will
vary in where this field is located, but in general it is found in the Windows ‘Control Panel’, under
the ‘Regional Options’ icon. Locate the ‘Date’ tab (it may be under the ‘Customize’ tab for XP (-)
users) and then click on the button next to ‘Short Date Style’. Select the choice that says
‘vyyy/MMW/dd’. This ensures that all dates entered into HabProgs follow this format.

3.0 DETAILED PROCEDURES

If Microsoft Access97 has not already been installed on the computer that will be used for data
processing, obtain a copy and follow the installation instructions.

The standard version of the database is distributed as a compressed Zip file, which is available
from the Stonecraft website: (http://stonecraftindustries.hypermart.net/}. The Zip file contains
two files, HabProgs97.mdb and Habitat.mdb. The two files should be extracted to a directory
set up by the user (i.e., the user can name the directory} using a Zip-compatible archive
program such as WinZip (available at http:/www.winzip.comj.

Open Access97 and load HabProgs97.mdb using ‘File’, ‘Open’. Alternatively, double-click on
HabProgs97.mdbin the ‘Windows Explorer’ or ‘My Computer’ windows to start Access and
automatically open HabProgs97.mdb. The best method, however, is to make a shortcut for
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HabProgs97.mdb by right-clicking on HabProgs97.mdb in ‘Windows Explorer’, and dragging it
to the desktop. When the mouse button is released, a menu will pop up. Select ‘Create
Shortcut(s) Here’, and an icon will appear. Double-click on the icon to start the habitat
database. |f more than one version of Access is loaded on the computer, ensure that Access97
is the default program when HabProgs is used, or newer versions may corrupt the HabProgs
application.

Once Access opens and loads the application, the opening screen (Figure 1) appears. A
message box may then appear, requesting the location of Habitat.mdb. Browse to the
directory and select the file. Next, the ‘Main Switchboard’ screen (Figure 2) will be displayed.

The Habitat.mdb file should be renamed to more appropriately reflect the user’s project (e.g.,
Lake Erie Inventory.mdb).

Stream Assessment Protocol
for Southern Ontario

Great Lakes Salmonid Unit
Ontario Ministry of Natural Resources

R.R. #4, Picton, Ontario KOK 2T0
Software Developed By:
Mike Stoneman
Stonecraft Industries
Maintained and updated by:
Brent Harlow
Email: brent. harlow@mnr.gov.on.ca
Home Page: Stonecraft Industiies

Figure 1: Opening Screen and Credits for Database System.

3.1 Background to the Database System

The database system consists of many linked tables which are stored in two different database
files. Some of the tables contain the raw field data while others contain summary outputs and
parameters. All of the tables are linked by the common fields: stream name, stream code, site
code, sample number, and year. In order for the database system to operate effectively, it
is essential that no field, table, form, report, macro, or query names are altered. For
example, if a table name is changed, database queries will not be able to locate the information

Using the HabProgs Database
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83 Main Switchboard [_ O] x]
Stream Assessment Protocol
For Southern Ontario

Selact the hunction you with to perform.
Add or Ecit Project Defmitions

[

Add A New Sample Event

Edi Existing Data Ot Add New Data For An Exsting Sample

Updsie Data Entry Log
Fleld Print Blank Field Sheets for Data Collection
Summ. Summanze Data

Data Import, Export and Update Functions

i

Close Close Man Switchboard

Quit Quil Access | Progiam Version 9712 2000/01/26
Dala Stuctre Version 97.1.1  199912/23

The current DATA database is :

Change
Database

CAData\HabitatiHabitat.mdb

Figure 2: Main Switchboard for the Standard Version of the Database System.

held in the table. A list and brief description of the data tables is provided in Stanfield et al.
(2003).

The ‘Main Switchboard' screen offers several options that may be accessed at different stages
in data management. The options are discussed in the following sequence, which is typical of
what a first-time operator might encounter.

3.2 “Add or Edit Project Definitions”

Field data is collected as part of a project. In this section, project managers or their designates
describe the background and objectives associated with the study (Figure 3). Also, project
managers exercising proprietary rights over data associated with a project (see Introduction,
i.e., indicating that database users must first obtain permission before using their data), should
toggle the appropriate box to initiate this function. A unique acronym is assigned to each project
and is later also assigned to each sample. This information is used to sort or export data. Note
that data may be collected for more than one purpose, therefore more than one project code
may be assigned to a sample. Project managers are encouraged to update this field once a
project is complete so that information about reports generated for a project etc. can be relayed
to future users of the data.

Using the HabProgs Database
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To define a new project, click the Add button,
To edit the definition of an existing project. select the project from
the list below, and then click the Edit button
Exsting Project Defintions

ABAA  Fakeproectlortestng DFD L =

AHIP Aquatic Habtat Inventory Program Fishefies Branch r—

ARMP Bowmanville Creek W atershed Aquatic Resc Central Lake Ontano Conservation Authorty

ARMP1 BOWMANVILLE AND SOPER CREEK AQL. CLOCA

ARMP2 0SHAWA CREEK AQUATIC RESOURCE M CLOCA

ARAMP2S SUPPLEMENTAL DATA FOR OSHawa CR CLOCA

ARMP3 LYNDE CREEK AQUATIC RESOIURCE MA CLOCA

ARMP3S SUPPLEMENTAL DATA FOR LYNDE CREE CLOCA

ARMP4 BLACK, HARMONY AND FAREWELL CREE CLGCA

ARMP4S BLACK. HARMONY AND FAREWELL CREE CLGCA

AT93 Allantic § almon Assessment 1993 Great Lakes S almored Unit

ATS4 Allantic S almon Assessment 1934 Great Lakes S akmored Lint

AT Allantic S almon Fry Stocking Assassment 19 Graat Lakes Saimonid Ura

AT Allantic Salmon Assessment 1996 Great Lakes Samored Unit

ATS7 Allantic Salmon Assessment 1337 Great Lakes Saimorsd Urdt

ATS8 Allantic Salmon Fiy Assessment, 1998 MMNR, Gieat Lakas Saimonid Unt

|1]1ATSS Atlartic § almon Assessment 1999 Great Lakes saimonsd Urd

ATS Phasell  Estimating Atlantic salmon smolt Productron ¢ Great Lakes Saimorsd Urat

AYLMER Ayimer Survey

bfsampst Developng a samphng strategy tor measurng OMNR, GLSU

BONR1399  Bonneche:e River Survey Pembroke Mirstry of Natwal Resouices

B3SO Bowmanville Stormsewer Quifiow Mardama  Central Lake Ontario Consevation Authosiy _'_I

Edit
Selected
Project

Figure 3: Adding and Editing a Project.

3.3 “Add A New Sample Event”

Before new data can be entered, the unique codes that will be assigned to the sampling event
must be established. The ‘Add New Stream, Site or Sample’ window (Figure 4) allows access
to a hierarchy of stream names and codes, site codes, year and sample numbers that are
associated with existing data. Data entry personnel should work through the hierarchy to
ensure that the data to be entered are matched to the correct unique stream and codes. If any
of the unique codes are not already in the database (i.e., it is a new site or stream), follow the
directions provided to add the new information. For new locations, provide a description of the

location in the appropriate box so that others can navigate to these identifiers. Duplicate

information should not be added e.g., a data entry technician trying to enter information on the
Don River discovers that information on the Don River (DN1) already exists in the system;
another entry for the Don River should only be added if two names do not represent the same
waterbody (i.e., this will be encountered for common names such as Trout Lake etc.). If a new
stream name and code must be entered, the data entry technician should contact the database

manager to ensure that the code has not been assigned previously.
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i 3 Add New Strean, Site, or Sample :‘_ s ol 10} x}
Select a Stream, Site, and Sample to Add
| 1 the desied stream iz not on the Esl, click Add New Stream to add it Likewise, if
the desired site iz not prezent, click Add Mew Site. New sample numbers can be ST
entered inlo the New S ample Number box, New | Stieam Code: |ALD
Existing Ewmsting Sample Site Code: |OXF8
. Stresm Name and Code Site Code Years Samples Number Year: |2001
.|| Abeitoye AB1 - I | .
|| Aikennead AKH :‘ R37D e
1| Aupont BAT
) Click thiz button Lo add the
Alona Creek X04 above sample and open the
| Ales AL1 data entry forms.
- | Ancastes AN1
1| Andetsan's AD1 : ot dd Sample
: e Edit Descnpllon| Add New A P '
|| Asmstiong AR1 Year
.|| Asrow Arver ARA Add New Site |
Asthur Beck x1m
Augable AUS
Badey Cieck BAIL
Bakmore BAL
.| | Bannockbum River BANN
Bamum House BA1
Batchawana River BACH Elots
||| 8atchawana Trib BACT ] Form
| hal
| Edit Sl.ream Add New Stream E_l
Description
Figure 4: Screen for Adding New Streams, Sites or Samples.

A unique sample includes the year and sample number. Both must be filled in before the
sample is established and data entry can continue. Assign the appropriate project code(s) to
each new sample.

3.4 “Edit Existing Data Or Add New Data For An Existing Sample”

To enter new records (field data) or edit/access existing records, the ‘Main Switchboard’ (Figure
2) must be open, and the Edif button should be selected. The screen which pops up (Figure 5)
is also organized in a hierarchy to assist with locating the sample of interest. Scroll to the
appropriate sample (note that typing the first letter of the stream name jumps the cursor to the
first stream with that letter) and open the window that contains the data of interest or for which
data are to be entered. If data are recorded for any of the field forms (i.e., ‘Site Id’,
‘Invertebrates’, ‘Fish’, ‘Channel Morphology’, ‘Site Features’, ‘Rapid Assessment’, ‘Channel
Stability’, ‘Hydrographic Event’, ‘Discharge (Non-Point Transect)’, or ‘Discharge (Historical)’),
‘Yes’ will be displayed under the ‘Data Entered’ column.

For each new sample, the ‘Site Identification’ field form must be filled out before data can be

entered and stored in other field forms. It is possible to enter some data to the ‘Site
Identification’ field form and save the information as ‘incomplete’ (see Note below) to enable
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& Select Sample for Data Entry or Editing fill ': WLl lﬂ:"—{ 1-'_; L i —=|_|D_ll
Seiect the Stream_ Ske, and Samphe o Edil Toch: the bins
Diouble chek on fhe sirasm of site 10 viaw i descrplion h,;::hm,; Sm&fv‘;fmh Eﬂm
Steamn Name Steam Code | [Sie Code Yea this sample's dala )
hﬂ_ﬂ_ bﬂ!_ . I Yes
Akenbead AKH AB1 2 “‘:LT“ iins
Asport BAT AB1_3 5
Aldes AlLD heam Code:
Al Crask K04 Invertebrates | Ne
Alps ALl z
Ancaster AN1 50
Andersorts ADY Fish Yot
Aphory APHN Year
Amstrang AR1 . |1$2 I
Arthur Beck X101 Chak Channel Ne
Auzable als - Morphology
e AL
Balimore BAL TR
Frr_“j' G'H;] She Hi
g;’:"cntkm gﬁ; Entes o codees that Features 2
B - appiy to this tamgle.
ea BRC 3 Code
Beatty Saugeen 8501 e Rapid Mo
Beaves BVi P [Bowdy Assessment
Beaves Rever BVAV *
Beaver Trib Bvz Channel
Becker's Creek BKR Stability Yes
Beeton / Badey BB
Beston Cresk BEET 2
Belgave BE1 Hydrographic |
Big =10} Event
g Otter Creeek BG
Bighesd BH1 Discharge No
Black BL1 < {Non-Point s
Bllack £l Transect] [t
Discharge Ho EL.'
[Historical}
Figure 5: Screen to Select Modules for Data Entry and Editing.

data entry for other field forms. However, the sample date is used as the key field for the ‘Site
Identification’ form and must be filled out. Once this data entry field has been filled out, and the
‘Site Identification’ form data has been stored, the appropriate window(s) for other field forms
may be opened and data may be entered.

Note: /f data are missing from any forms, the form should be marked as being incomplete and
the information should be obtained and entered prior to the form being marked off as being
verified (see next section). This is particularly important in the case of the ‘Site Identification’
form, which requires some research to get all the information (i.e., validated UTM coordinates
etc.).

3.4.1 Data Verification

All field form data entry screens contain a tab button that can be used to print a verification
copy. The printout will look like a reduced version of the data entry screen and is used for
comparison with the field form containing the raw data. Even if a high level of care is applied to
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data entry, there will usually be.data entry errors that require correction. This means that it is
essential to verify the accuracy of all data in the database by comparing the electronic forms to
the raw data sheets. Any errors should be marked on the verification copy (using a red pen)
and then the corrections should be‘made in the database. A complete audit of the data should
be performed - it is not acceptable to simply check a sample of data points to gauge the
probability of errors. If possible, someone other than the data entry technician should conduct
the verification process. When the data have been completely ‘Verified’ and ‘Corrected’, fill out
the date(s) and initial the boxes under these columns on the field form that contains the raw
data and toggle the appropriate boxes in the ‘Data Entry Log’ screen (see Figure 6 and next
section). During the verification process, it is equally important to make sure the type of data
entered is valid, i.e., that codes are correct, data is recorded in the correct units (i.e., 100 mm
not 10 cm), all unique fields are filled in on every field sheet, etc.

It is recommended that only one hard drive (and associated backup system e.g., floppy or
compact disk, mass storage device) is used to enter data as this decreases the likelihood of
data being either missed or entered twice etc.

&% Data Entiy Log |- [Of x|
Data Entry, Verification, and Correction Log B
Check 3 is completed Si Channel
s“.—oﬂ "d.s::-“hu?; ldnllliﬁ:dim Mophology Inveilebisles Site Featuras  Fish 5ample —

__Mame Cosde Cods Year Somplo End Ver Com. EnLVet Con. End Vex Cont.  Ent Ver. Conr.  Enl Ves Con.

Black |[Cer JBrez [ 1seq [ RS R R SRR T T
Hama of ‘,‘*I ID.I: Deectocy: ]
Black ] [c8y ([ EEE I = v oW o . m .
Mame of computer | | Data Diectony. | =1
Black ] [€8 I 2 FE s g psE s
Ha-enlnnqu.iﬂl |Da{aDindmy:| |
Black ] [C81 | EXEEI | IET: D L L i A i i e e 2 T
Name of computer | Data Divectoy: | |
Black ] [ca [ = [ e e e e
Nome of computes : Data Disectory: | ]
Bleck | [caz 1[AT [ 1996][3!-7l~7|3 FVFF FTCITC FFF VT
Name of computer [LST (Les's Comp.] | Data Directosy: [n'les'\habitat\phase4\daabase]
Black | [E81 |Brrz [ WM FF FFF OFCTT FFRFOFCE
Name of computer |LST |'Dala Duwectory: '?&s\h&dm\dwsed\dambnel
Print Dala Log |Close Data Log
= iy
Z|
Record: 14| ¢ [ 1 >|>l|~~|of 2l
Figure 6: Data Entry Verification and Correction Log.
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3.5 “Update Data Entry Log"” (Optional)

This window provides a tool for enabling data entry technicians to track the status of all data
records associated with a project (Figure 6). Filling out this data entry screen is optional, but
recommended particularly if data entry is perfformed by more than more person, or is spread
over a longer period of time. After recording each sample using the tab, open the tab
and record the status of the record. Update this log by toggling the logical fields (check marks
are produced) after each step in the data management process (i.e., entry (‘Ent.’), verification
(‘Ver.") and correction (‘Corr.”). A paper copy of this log will help to track progress. Moreover, if
data are stored on more than one hard drive, this log can be used to track the locations where
data are stored.

3.6 “Print Blank Field Sheets for Data Collection”

This window (Figure 7) is used to print blank field sheets, either individually or all at once.

G
Salect the field
sheets to print.
[AIl Press "Print" o
, print the selected
. Id sheets
Project Definition ﬁeCl:lc:?' (om
Site Identification caftel
Previcw I
Invertebrates Print l
Fish Species List Cancel |

Fish Data Sheets

Channel Morphology

Site Features

Rapid Assessment

Diagnostic Indicnlors-
of Channel Stability
Hydrographic
__EventRecord
Discharge
Measurements

Figure 7: Printing Blank Field Sheets Form.
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3.7 “Summarize Data” (Optional)

Within HabProgs, a number of summary queries and reports can be produced. Initiating the
summary procedures contained in the ‘Summary Switchboard’ (Figure 8) will populate a number
of tables within the database, enabling reports to be generated. A synopsis of each summary
function is described below, while details of the rationale for and the criteria applied for each of
these reports are described in the compendium manual for OSAP (Stanfield, 2003).

e

Habitat -

Reports

Morph. 7

Inverts

OHSI

Close

Quit

8 Summary Switchboard - ,.'Pl_n'

Data Summary Switchboard

Select the function you wish to peiform.
Count

Summarize the number of data entered by sample
Summanize Fish Capture Data

Classify Physical Habitat

Calculate Geomorphic Indices

Summarize Inveitebrate and Water Qualty Data

Select Reports for Printing

Classify Sites with Ontano Habitat Suitabifity Index Model
[Ensure all other summaries performed first.)

Close Summaiy Switchboard

Quit Access

1ol x|

Figure 8: Summarize Data and Creating Reports Screen.

Countl Summarizes the data entered for each sample and is used to evaluate whether alf data
that should have been entered were entered and stored.

: Generates a summary (by taxa) of the numbers and weights of fish caught and the
biomass reported in g/100 m®. It also generates the estimated catches for salmonids based on
the regression formula of Jones and Stockwell (1995) and can generate a DelLury population
estimate for three pass surveys. Finally, where no weight data are available for individual fish,
correction factors for weight can be generated for certain taxa.
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(- ' Habitat: A number of queries summarize the instream habitat data in order to generate
.

8

distributions of morphologic units, substrate amount and distribution of cover and width/depth
ratios.

MorphJ: A number of queries that summarize the instream habitat data in order to generate
distributions of morphologic units, substrate amount and distribution of cover and.width/depth
ratios.

Inverts): This provides the proportion of the total made up by each taxon after combining data
from observation areas within a site. Additionally a Hilsenhoff biotic index score is generated for
each sample.

: A summary sheet that provides a synopsis of the data described above can be
prepared and printed for each site.

Additional summary queries and reports are routinely generated for this program as needs
arise.

3.8 @ “Data Import, Export and Update Functions” (Optional)

This function is provided so that project managers or their designates can export larger datasets
or subsets of these. This is useful for sharing partial datasets and for assisting with analysis.
The import and update functions are mainly used by the database manager. If the tab is
activated once the tab has been toggled, a tabbed dialog box (Figure 9) appears that
provides a number of options for selecting samples to export. Click on the ‘Select Destination’
button to select a name and location for the dataset that is to be extracted. A dataset containing
empty tables (e.g., in order to start entering new data}, can be created by clicking on the button
that is labelled ‘None’. Alternatively, a complete copy of a dataset can be made by clicking on
the “All" button. The ‘counters’ at the right side of the screen keep track of how many samples
are contained in the database and how many are currently selected for export. Clicking on the
tabs across the top enables samples to be selected from a variety of options, including project
and watershed codes. It should be noted that data that have pot been assigned to a project
(i.e., and therefore a project code is not agsociated with the data) will not be exported when a

project code is selected, and must be flagged and exported in another manner, e.g., by using
the ‘Site’ tab etc.

o o s
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[ Ewot | Popct T swem | ske | yew ] Samke |

In order to extract data from the current data source, first selecta Number
destination file name and location. then select which recards you wish to of U
export. Click on the tabs above to filter on the seledled variables. The gm F
*Number of Samples Selected far Expont” counter indicates how marny forE
samples will be contained in the exporied dataset ﬂ
Current Dala Source; Numbes of
C:AData\Habitat\Habitat mdb Fisine
fo E
Select C:AData\Habitat\extract mdb '

Destination

Iltyouuﬁhtomakeacmﬂahmpydﬂncmaidahmcc,dck'ﬂ'. _'Exﬂl
I you wish to cteate a blank data database, cick "None'. Al

Dthervise, click on the tabs at the top of the form to select data for export. Cancel I
Once you have selected the samples vou wish to expart,

chick the “Expart” bullon. None

il

Figure 9: Exporting Data through Various Means.

4.0 MAINTAINING BACKUP COPIES OF THE DATA

The data are stored in the data side of the application (i.e., Habitat.mdb file), and ‘backup’
copies of this file should be made on a regular basis. There is no need to back up the
HabProgs97.mdb file, as it can be re-installed at any time.

It is extremely important to generate backup copies of the data files. A single hard disk, floppy
disk, compact disk or mass storage device should not be relied on as the sole repository for
data. Some offices have backup systems in place; the backup schedule should include data
files from the HabProgs application. In addition to routine backups, it is recommended that an
archive copy of the raw data for each site (or collection of sites in a project) is made as soon as
data entry and verification are completed. Unverified data should not be archived as it is likely
to be mistakenly treated as verified data at later dates.

Frequent (at least daily) incremental backups of the data files are strongly recommended. A
set of five rotating incremental backup files, i.e., Monday to Friday, should be maintained. Data
files are then backed up on a daily basis to the disk corresponding to the appropriate day of the
week. These disks should be labelled as ‘Incremental backup Monday disc __ of __ (i.e., 1 of
5)’. The name of the directory where the data are stored on the hard disk drive should also be
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®

recorded, e.g., (d:\data\habitat). A separate, full backup should be performed every Friday, and
this version should be kept for a month before being copied over. Again, record the name of the
directory where the data are stored. This scenario provides a backup system for any file that is a
month old.

5.0 STORING DATASETS IN A CENTRAL REPOSITORY

After all data have been entered and verified, two copies of the data should be made. QOne copy
should be stored in a fire-proot location. Note that floppy discs typically have a lifespan of
approximately 5 - 10 years and it may be prudent to transfer data to new discs after a suitable
period of time has elapsed or use other storage devices that have greater longevity.

Another copy of the data should be sent to the database manager {currently located at: Glenora
Fisheries Station, RR 4, Picton Ontario, KOK 2T0, email les.stanfield @ mnr.gov.on.ca). Sending
a copy of the data to the database manager will ensure that data are stored safely in another
location and will make the data available to other researchers, managers, and private
organizations. Note that project data that have been flagged with the proprietary rights
functions will prompt the database manager to contact the appropriate project manager for
authority to share the data with other partners.

5.1 Tips for Improving Data Quality

Take frequent breaks while entering and verifying data, to relieve eyestrain and mental fatigue.

Have someone other than the person who entered the data perform the data verification, or wait
at least three days after entering the data before verifying it.

Check that all codes, values in fields, etc., are appropriate when doing data verification.

Make sure that all data fields have been completely filled in before'-marking the field form as
being verified. If data are missing (usually information about the site location) it will likely be a
long time before someone notices and it will not only jeopardize the value of the data but WI||
reflect poorly on the technicians who entered and verified the data.

Be careful not to mix up data forms from different samples.

Original data sheets should never be sent out of their permanent repository; only photocopies
should be shared!
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If validating data on-screen, a person other than the data entry technician should review the
data using the printed version to ensure that all errors are corrected. ‘ D

In Access, pressing the control key and the apostrophe key {Ctrl "... the one at the top feft
corner on your keyboard) repeats the previous record into any field. It is very useful for entering
fish data, comments and other repetitive entries.

If problems entering the date are encountered, check that the computer’s internal date format is
set up as yyyy/MM/dd,

Access provides transect navigation and record selector buttons that enable scrolling through
records of data within a set of data or to add new record pages (i.e., a new transect page).
These buttons have arrows and asterisks and are generally located at the top of the page.

The Record Selector buttons (grey buttons with black VCR like arrows) allow you to move from
one record to another in the same sample.

New records may be inadvertently initiated when data are entered causing the program to stop
functioning (the computer will beep). To clear the record/sample being created and return to
data entry, the "Esc’ key should be pressed.

If field crews have only recorded their initiais and not their full names on the field forms, the data
entry technician should ensure that at least a last name and a first name initial is recorded for ( )
the crew members associated with every record.
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ONTARIO STREAM ASSESSMENT PROTOCOL

active channel

aquatic macrophytes

armouring

backwater pools

bank angle

bankfull stage

i,

bank grid
benthic
macroinvertebrates

assessment surveys

baseflow

SECTION 7

Glossary and List of Acronyms

the active channel boundaries mark the area between the two
outside banks which includes all connected water at the time of the
survey. This includes actively flowing as well as stagnant areas
provided there is no land barrier that separates it from the main
channel

includes many different species of aquatic plants; all are rooted in
the stream bottom and have obvious stems or leaves or filaments (e.
a,, Veronica spp., pondweed, tape grass, arrowhead, bulrush and
cattail)

rip rap, gabion, concrete, etc., placed on the banks

wet areas adjacent to the active channel that are fed by intergravel
flow

a measure of the slope of the bank which can be used in
determining stream bank stability

in alluvial streams, defined as the point at which the channel is
completely full just prior to flows overtopping the banks and

._occupying the floodplain; the flows at bankfull stage are typically

considered the channel forming flows

used to record the amount of living bank vegetation, measures 100

cm long by 5 cm wide, and is comprised of 16 (6.25 cm) blocks

animals without backbones that live on the bottom of lakes, rivers,
and streams and are visible with the naked eye

these methods require more effort than screening surveys,; they are
recommended for monitoring or impact assessment studies

the portion of stream discharge derived from such natural storage
sources as groundwater, large lakes, and swamps but does not
include direct runoff or flow from stream regulation, water diversion
or other human activities

Section 7= Glossary and List of Acronyms Bl
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benthos benthic macroinvertebrates
hottom when referring to the site, pertains to the downstream end

bulk weights obtained by sorting a sam:ple of fish by species or like groups,
counting the individuals, and measuring the combined weight of
" each species or group to the nearest gram

cobble areas exist where at least 10 particles with a median axis > 100 mm occur
within the riffle '

cover particle any object that touches the water within the sample area, is at least
100 mm wide along the median axis and of sufficient density to block
>75 % of sunlight from reaching the stream bottom; it can consist of
a mat of materials such as twigs, macrophytes, or the bank

crossover point the location where the thalweg (main concentration of flow, normally
the deepest part of the channel) is in the centre of the channel
during bankfull discharge

diagnostic surveys these methods provide detailed data and a higher degree of
interpretative power than the screening or assessment surveys, but
require more effort to conduct

DFO Departrent of Fisheries and Oceans

dot tally a convenient means of recording data when a number of categories
are being counted simultaneously; one dot or line represents a
single observation, four dots are used to form the outside of a box,
then four lines are used to form the outside of the box and finally two
lines are used to form a cross for a total of ten observations per filled

box

drop structures perched culvert, weir, flume etc.

embedded cover provides only a velocity réfuge and has less than a 4 cm overhang
{e.g., the interstitial spaces around the cover object are filied with
material)

entrenchment the degree to which the stream is restricted from accessing the fiood

plain, or how incised the stream is within the valley (i.e., the valley
width/bankfull width) .

entrenchment width the width of the tlood-prone area of a channel at twice the height of
its maximum bankfull depth from the channel bed

filamentous algae have hair-like filaments, are slimy to the touch, and are often

F'section 7= Glossary and List of ACronyms
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flat rock

GIS
GPS

grass

heat wave

hydraulic head

imbrication

inflection points

inlets

inorganic deflectors

left

macroinvertebrates

macrophytes

median axis

mid-channel island

moss

il Scction 72 Glossary and List of Acronyms il

attached to rocks

the longitudinal axis is at least twice as long as the shortest axis, i.e.,
ratio of longitudinal axis/shortest axis > 2

Geographic Information Systems
Global Positioning System

terrestrial grasses (as opposed to tape grass or eelgrass) which are
growing in the stream; terrestrial grasses tend to be found at the
margins of the stream

three consecutive days where maximum air temperatures exceed
24.5°C and during which there has been no rainfall that affected
baseflow of the stream

a surrogate measurement of velocity measured as the difference in

height of water between the front and back of a vertically held ruler
that is placed at right angles to the flow of water

refers to stream condition where larger substrate particles are
stacked in ways that mimic fallen dominoes

a change in the slope along the bank, perpendicular to the stream
flow

presence of tributaries that provide sufficient discharge to produce a
plume or delta, or major outfalls emptying into the channel

mid-channel islands, large rocks {erratics), elc., that are sufficiently
large to cause erosion on eilher bank

when referring to the site, refers to the left side while facing
upstream

aquatic invertebrates retained by a sieve of 500 um

include many different species, all are rooted in the stream bottomn
and have obvious stems or leaves or filaments (examples: Veronica
spp., pondweed, tape grass, arrowhead, bulrush and cattail)

there are three axes to every particle; the median axis represents
the intermediate width of any particle

any solid object with a median diameter greater than 30 cm (located
within the active channel) which protrudes above the water

small plants (2-20 cm) found in a matted colony on coarse substrate

X edited May 2007}
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non-filamentous
algae

NRVIS
OBBN
OBM
OMNR
OSAP

pavement boundary

‘press’ disturbance

‘pulse’ disturbance

RAM

riffles

right

ROM

round rock

sand and gravel
areas

sample

sampling site

and wood; they are distinguished from plants by the absence of a
distinctive stem or true leaves

are slimy to the touch with no hair-like filaments

Natural Resource Value Information System
Ontario Benthic Biomonitoring Network
Ontario Base Map

Ontario Ministry of Natural Resources
Ontario Stream Assessment Protocol

the bottom of the active flowing channel and is identified as the point
where substrate particles form a fairly uniform layer across the
bottom

permanent landuse changes that typically have tong lasting (i.e.
centuries rather than decades) effects on the biophysical features of
a stream

catastrophic changes to stream processes, including weather events
such as hurricanes, tornadoes, extreme floods, fire etc.

~ Rapid Assessment Methodology

areas of relatively fast, turbulent flow, where the water's surface is
typically broken and has an obvious slope

when referring to the site, refers to the right side while facing
upstream

Royal Ontario Museum

the longitudinal axis is less than twice as long as the shortest axis,
i.e., ratio of longitudinal axis/shortest axis < 2

have less than 10 particles with a median axis > 100 mm

one completion of the protocol (i.e., a module) , regardiess of how
many days it takes to finish it; a second sample would be a repeat
assessment or a sample carried out in a different year

represents at least one riffle-pool sequence, is at least 40 m long,
and begins and ends at a crossover point

Jl Section 72 Glossary and List of Acronyms
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screening surveys

site length

stratification

stream width

terrestrial plants

thalweg

top
trim line depth

watercress

unembedded cover

UTM™

wood deflectors

WRIP

these methods are used to perform rapid inventories tend to be
visually based; they are useful for the collection of information for
‘state of the resource’ reports and for identifying future collection
efforts

the longitudinal length of the site (measured to the nearest metre} as
measured down the centre of the stream

dividing the study design into equal or representative groupings of
various factors

the wetted width of the stream (i.e., subtract the width of islands and
include undercuts), to the nearest tenth of a metre

firm stemmed plants that occasionally grow on the margins of
streamns, such as jewelweed, stinging nettles, poison ivy, willow,
dogwood, etc.

main concentration of flow, normally the deepest part of the channel
when referring to the site, pertains to the upstream end

an equivalent to the bankfuli stage in streams flowing through
channels that are affected by bedrock, roots and woody material,
large glacial deposits etc., identified as the upper limit of a regularly
scoured zone and a distinct change in vegetation

plants that have dark green, non-woody stems with flat, broad,
opposite compound leaves with 3 to 9 leaflets per stem; often found
in large clusters along margins of stream, they are indicators of
groundwater inputs and are also nitrate fixers

provides overhead and velocity protection for small fish and has at
least a 4 cm overhang

Universal Transverse Mercator

large logs or trees which impede the flow causing bank erosion on
either side of the deflector

Water Resources Information Project
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Site Identification Form

Etream Name Stream Code (Unique Code) Site Code Year Sample
J
Uncorrected Grnid (XX) | Easting {(XXX,XXX) | Northing {X,XXX,XXX) Lati- ] Deg (15-60) [Min {0-60) [Sec (0-80)| |Long-| Deg {50-75) | Min (0-6C) |Sec (0-60)
UTM OR |tude itude '
Coordinates ’
Cofrecled Grid (XXX) |Easling (XXX, XXX) |Nerthing (X, XXX.XXX] |Source of GIS Stream Layer used to correct UTM coordinate data (e.g. NRVIS 2}
UTM
Coordinates
Source of Coordinates (OBM Map, GPS Unit, Differertial GPS) | Dalurn of Coordinate Source: (NAD 27, NAD 83, WGS 84)
(This can be fourd on the legends of maps or in set-up of GP3 units)
Township/Municipalily Lot Concession MNR Watershed
District Code ||
lecess Roule i
ite Description
I
i
Site Marker Description
Dovwnstrearn Marker
Measure from Stake to Site Photagraph
Bearing {Degrees): Distance {m.): Numbers: Looking Upstream: Looking Downsirgam:
Description: i
|
il
Upstreamn Marker
Measure from Stake to Site Photograph
Bearing {Degrees): Distance (m.): Numbars: Looking Upstream: Looking Downslream:
Dascription:
Crew Aecarder Date (YYYY/MM/DD) |
Comments T
ISite:
Length
(m}
Enter dates and initials
when data enteregin
Computer.
) Date | it
Site Draw two sketches on the back of this sheet. First d h I the site th Ertered
lSkeich raw two sketches on he back of t is s eal. First draw a' map to the area ol the site then . o
draw a sketch of the site. Be sure 1o include enough detail to ensure that someone could find Verified
the site again, including a north arrow and the localions of all markers, as well as the locations T
of any noted features, The arlist should also sign the sketches. Cofrected




Site Features Form

Stream Name: tream Code: [Site Cogde: |ar: ample: ate ;
YYYY/MWDD)

For each fanduse, check off all boxes which apply. Be sure 1o include comments explaining the particulars, including names and numbers of comacts.

Ongoing and | Historical No Evidence
Active Evidence but Reported

Potential Point or Non-poinl
ISource Contaminant Sources

jor Nutrient Sources
pstream

Sile Features No Evidence Unknown Comments

IChannel Herdening or
Straightening

ladiacent Landuses That
Destabilize Banks

Sediment Loading or
IDeprivation

nstream Habilat Modificalions

arnars and/or Dams in the
\einity of the Site

—
High Fishing Pressure

Log Jam Dellectors

prings of Seeps at the Site

mpervigus Subsirate Limiting
urrowing Depth of Fish

[Other Activities That Could
Influence Biota or Habilat

OO\ O O oo o) oy

LI O e e e e
OO O ey oo ooy oy Qo
LI ey e e e ey e
LI E N e e

Air Temperature
emperatures |Water Temperature(°C): Date: Time: At Same Time (°C):
Maximum Air Temperature (°C): Source of Maximum Air Temp: Maximum Water Temperature(°C)::
Crew: Recorder:
Visual | I
omments: [ visual Immediato

Sourcesof || Visual Extended
Infermation :l Interview

[ MapsProtos

Riparian Vegetation Community Only Check cne box for each bank and zone

. . Enlered dales and
Dominant Vegetation Type inilia| when data

Riparian Left Bank Right Bank entered in computer

Zane None | Cullivaled | Meadow |Scrubland| Forest None | Cullivated | Meadow |Scrubland| Forest Date | it

1.5-10m.

D D D D D D D D D ntered

1C-30m.

D D D D E] D D D D Varfied

O{Oo|o

O O | O o ol o 0O O | O | pereses

ooom
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Fish Sampling Form

Page of

IStream Name

Date (YYYY/MM/DD) [Sample

Run [Shocker
of

Stream Code

tart Time

IStop Time Netters

ISite Code

Elapsed Time

[Shocker Sec  Model No. Anodes

ollége rrequency ulse

Individual fish dala

Length
-Total
-Fork

{circle)

d# |Species

Waight
{gm.)

O] o]
[ o]

: Bulk
. Preserved

O: Ctolith ulk fish dala

5: Scale

Species Name/ e or
Remarks Farnily

Species

Batch Grou

Num.

Bulk
Weight
{gm.}

Number
of Fish

wo -~ D=

Bag # Species Name/
Remerks

10

11

Field Id, Namae: ert.
Level

18

Charre! Momphology Data Available [] Yes
i not, measure the stationlength - [ No

Lab Id. Name: [Gert.

19

LLewvel

and 10 widths

Site Length (m)

20

Date and initials when
entered in computer

21

-

# Widths (m) Widths (m)

Date | Init.

22

Entared

Dl |~N{d] *

Deviations: Put X in all boxes that are true

Veiified

Inexperienced sampler: D Al Habitats Not Sampled:
Upstream Blocknet Used: || Imprecise Weigh Scale Used: ||

LN AN N

D Corrected

Explanations.

Continued on Back?

[ [
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Discharge Measurements Form: Non-Point Transect Methods
(discharge obtained without use of velocity meter)

Stream Name: Site Code:

Stream Code: Sample #: Date (YYYY/MMW/DD)

* DISCHARGE APPROXIMATESBASEFLOW [ [YES [ |NO

*  Volume/Time Method

Volume of container (L}):

replicate 1 replicate 2 replicate 3
time to fill
container
Percent
lost: 0-10 11-30 >30

* Area X Estimated Velocity Method

stream average area (m3): average discharge
width (m): depth (m): : velocity {m/s): (m3s):
X = X =
estimated estimated (optional estimated (optional
|:| |:| calculation) I_——| calculation)

D measured |:| measured |:| measured
For steam width, depth, and velocity variables check one box to indicate whether the variable was 'estimated’ or

‘measured’.
Comments Crew Enter dates and
initials when data is

entered in computer

Date .| Init.

Entered

Verified

Corrected

*  Only one discharge method is required (Area x Est. OR Vol/Time).
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