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Abstract

AR SRS z

The TFW Monitoring Program method manual for the Wadable Stream Discharge Mea-
surement (WSDM) method provides a standard method for the assessment and monitor-
ing of stream discharge on wadable streams. The TFW method follows the USGS proto-
cols (Rantz and others, 1982) with minor modifications for smaller stream systems.
Discharge measurements are required for the TFW Habitat Unit and Large Woody De-
bris Surveys and when conducting portions of the Spawning Habitat Availability and
Stream Temperature Surveys.

This introduction section describes the purpose of the WSDM method and describes the
cooperator services provided by the TFW Monitoring Program. Following the introduc-
tion, sections are presented in order of survey application including: pre-survey prepa-
ration, methods, post-survey documentation, data management, and references. An ap-
pendix is also provided that includes: copy masters of field forms; examples of com-
pleted field forms; a standard field and vehicle gear checklist, and USGS procedures for
float and volumetric discharge measurements.
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All TFW Monitoring Program method manuals are
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at the Northwest Indian Fisheries Commission or
from the Washington Dept. of Natural Resources.
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Wadable Stream Discharge Measurement

The TFW Monitoring Program method manual for the
Wadable Stream Discharge Measurement (WSDM)
method provides a standard method for the assessment
and monitoring of stream discharge on wadable streams.
The TFW method follows the USGS protocols (Rantz
and others, 1982) with minor modifications for smaller
stream systems. Discharge measurements are required
for the TFW Habitat Unit and Large Woody Debris
Surveys and when conducting portions of the Spawn-
ing Habitat Availability and Stream Temperature Sur-
veys.

This introduction section describes the purpose of the
WSDM method and describes the cooperator services
provided by the TFW Monitoring Program. Following
the introduction, sections are presented in order of sur-
vey application including: pre-survey preparation,
methods, post-survey documentation, data management,
and references. An appendix is also provided that in-
cludes: copy masters of field forms; examples of com-
pleted field forms; a standard field and vehicle gear
checklist, and USGS procedures for float and volumet-
ric discharge measurements.

11 Purpose

The Timber-Fish-Wildlife Monitoring Program (TFW-
MP) provides standard methods for monitoring changes
and trends in stream channel morphology and habitat
characteristics. The WSDM method has been approved
by TFW’s Cooperative Monitoring, Evaluation and
Research Committee (CMER) and is accepted as a stan-
dard method for monitoring on forest lands in Wash-
ington state by tribal governments, state natural resource
agencies, timber companies, environmental organiza-
tions, and others. The purpose of the WSDM method
is to:

1. Determine discharge at the time of the
monitoring survey; and/or

2. Determine appropriate flows for repeat
surveys.

; ;fl'.'2' . Cobpérétor Ser{fices

The TFW Monitoring Program provides services to
support TFW cooperators collecting discharge data
consistent with program goals. Services include pre-
season training through annual workshops and on-site
visits and database/data archiving services. These ser-
vices are offered free of charge. TFW method manuals
are available for the following surveys:

Stream Segment Identification

Reference Point Survey

Habitat Unit Survey

Large Woody Debris Survey

Stream Temperature Survey

Spawning Gravel Composition Survey
Spawning Habitat Availability Survey
Spawning Gravel Scour Survey

Wadable Stream Discharge Meas. Method
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The field forms provided in the manuals have been de-
signed for consistent and accurate recording of WSDM
data. The forms have been refined based on research
and monitoring experience to reduce data errors caused
by factors such as legibility, required parameter field
calculations, and data transfer during database entry.

To find out more about TFW Monitoring Program ser-
vices and products, contact us or visit our link on the
NWIFC homepage. The address is:

TFW Monitoring Program
Northwest Indian Fisheries Commission
6730 Martin Way East
Olympia, WA 98516

Ph: (360) 438-1180
Fax: (360) 753-8659

Internet site: http://www.nwifc.wa.gov

Wadable Stream Discharge Measurement



TFW Monitoring Program Manual - June 1999

This section describes what and how to gather, pre-
pare, and pack for transportation all necessary survey
-equipment and materials required for field crews to
complete the field portion of the WSDM method. These
lists are not intended to cover all possible survey equip-
ment and materials that could be of use and may dupli-
cate items required by other surveys being conducted
in conjunction with the discharge measurement.

21 SurveyE ‘pmen_‘t, a :

Acquire, check, and calibrate survey equipment well
before the date the survey is scheduled to begin. The
following list of survey equipment contains items nec-
essary for crews to conduct the WSDM method. The
equipment includes:

Survey Equipment

¢ Measurement tape

(30 to 50 m; accuracy + 0.10 m)
Flow meter system

Spare parts and batteries
Surveyor chaining pins or other
tape anchors

Standard field and vehicle gear
(Appendix D)

< L 2B 2R 2

All measurements must be in metric units (cubic meters
per second - CMS) for entry into the TFW-MP data-
base. If using English units (CFS), stream discharge
measurements must be converted to metric units before
database entry. Mixing measurement unit types (met-
ric/English) within a survey is strongly discouraged due
to potential for multiple conversion errors.

Check all measurement equipment for damage before
using. Calibrate all measurement equipment to a stan-
dard of known accuracy before and after the survey to
ensure that the instruments provided accurate data dur-
ing collection. A flow meter system includes wading
rod, meter unit, cables, sensor unit, and spare parts.

Check to make sure assembly tools (depending upon
system) are included and batteries are fresh. Flow meter

equipment is fragile and should be packed in protective
cases. Read and follow manufacturer calibration, care,
and maintenance guidelines. Never transport the sen-
sor unit attached to the wading rod as minor bumps
can affect calibration or damage the equipment.

Select wading gear to accommodate stream and survey
conditions. On most streams, having one crew with chest
waders is important for taking measurements in the
deeper parts of the channels. Having only knee or hip
boots for a larger stream limits access and prevents
accurate measurement of unit surface areas and residual
pool depths. However, it is important to note that use
of chest waders in fast flowing streams can be danger-
ous. Also consider future repeatability of each option.
For example, data collected wading wet or swimming
may not be comparable to data collected using knee or
hip boots due to access limitations the next time the
survey is done.

22 SurveyMaterials

Survey materials are those items necessary for crews
to locate and document the stream segment and access
points, site conditions, and for recording field data. The
basic materials include:

Survey Materials

¢ USGS 7.5 minute topographic map
worksheet

¢ Road map

¢ Header information forms of associated
surveys

¢ Copy of WSDM Forms 7.0 and 7.1
(Appendix A)

Start by gathering and organizing site access informa-
tion and working on logistical factors. Obtain direc-
tions and maps; contact landowners and secure per-
mission to access property; acquire necessary permits
and passes; and determine if the access roads are gated

and get gate keys or make necessary arrangements with
landowner to open access. Next, begin the survey docu-
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mentation by preparing and completing header and pre-
liminary information on the field data forms. Refer to
Appendix B for examples of completed field forms.

2.2.1 WSDM “HEADER INFORMATION"

Form 7.0

One Form 7.0 is completed for each discharge mea-
surement. Use the Form 7.0 copy master to make a
copy on waterproof paper (Figure 1). Most header in-
formation can be copied directly from the associated
survey’s completed HEADER INFORMATION form.
Instructions on filling-out the “Discharge Site Infor-
mation,” “Relative Measurement Rating,” and “Sketch
Map of Discharge Site” boxes will be covered in the
discharge measurement method section. The Water
Resource Inventory Area number (WRIA #), unlisted
tributary number (Unlisted Trib), segment number (Seg-
ment #), Sub-Segment Code, and Begin Survey Date
are key fields used to associate discharge data with
specific surveys.

TEW Monkarng Program | Stream Name
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Figure 1. WSDM “HEADER INFORMATION”
Form 7.0.

Header Section

Stream Name: Record the WRIA-designated stream
name. Use “Unnamed” where appropriate.

WRIA #: Record the six digit Water Resource Inven-
tory Area (WRIA) number (00.0000).

Unlisted Trib:Only streams without assigned WRIA
numbers require unlisted tributary numbers, For streams

with WRIA numbers, fill this space with three zeros
(000). For unlisted tributaries, record a three digit co-
operator-designated unlisted tributary number (001 -
999) and mark the appropriate RB/LB circle.

Segment #: Record the one to three digit segment num-
ber (1 - 999).

Sub-Segment Code: If the survey reach is a sub-seg-
ment, record the number or letter character sub-seg-
ment code (1 - 99 or a - zz). Record a “0” if not a sub-
segment.

Date: Enter the date the form is being filled-out.
Survey Crew Section

Record the names and affiliations of the lead, recorder,
and other field crew involved in data collection for the
survey. Affiliations correspond to employers such asa
tribe, government agency, industry, environmental
group, consulting company, etc. Record the most re-
cent year that the lead crew person received official
TFW Monitoring Program on-site and/or annual work-
shop WSDM training, and/or a QA Review. Note any
other relevant training or field experience in the Field
Notes section.

Study Design Information Section

Survey Application: Mark the circle corresponding to

the survey that the discharge data is associated. Choices

include: Habitat Unit, Large Woody Debris, Spawning

Habitat Availability, Stream Temperature, and Other
surveys.

Begin Survey Date: Record the beginning survey date
of the specific survey to which the discharge data is
associated.

WRIA River Mile: Estimate the discharge measurement
location on the stream and record the river mile to the
nearest 0.1 mile based on the WRIA catalog.

Equipment Section

Record the make, model, and identification number of
the flow meter system. Mark the circle corresponding
to whether the flow readings will be in metric or En-

glish units. Mark the circle to record the wading rod
unit of measure. Mark the circle to record the measur-
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