




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DRAFT

classification within each of these distinct areas was also identified and
recorded on the map. Substrate from each of these areas was photographed.
Photegraphs were taken at each transect using photography procedures similar
to those used by R&M Consultants (Griffiths 1981). A 60 x 60 cm grid
subdivided into 5 x 5 cm squares {Figure 3) or a ruler was placed on top of

the substrate and photographed (Kellerhals and Bray 1970; Griffiths 1981).

Mapping

An upstream view cross-sectional profile map was drafted for each staff gage
transect (Figure 4). The staff gace location and the channel dimensions; top
width, wetted perimeter, bankfull top width, and water's edges, of the cross

sectional profile were included when possible. Definition of terms follow:

Top Width: The top length of the water surface of a
channel cross section measured in a plane perpendicular to
the direction of the flow between the two water's edges.

Wetted Perimeter: The length of the submerged portion of
a channel cross section measured in a plane perpendicular
to the direction of flow between the two water's edges.

Bankfull Top Width: The top width of a channel cross
section measured in a plane perpendicular to the direction
of flow between the two highest water's edgemarks.

Water's Edge: The point where the water surface comes
into contact with the bank.
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Figure 3. Substrate Grid Diagram.
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Figure 4. Cross-Sectional Profile Diagram.

Selected habitat evaluation sites were morphometrically mapped (Figure 5). A
tag iine was stretched alony transects to determine horizontal distances
between the two banks and the position c¢f each vertical depth measurement
between them. An electronic distance measuring (EDM) system was substituted
for taglines when the distance between the bank was greater than 150 feet.
Depths were measured from a bocat with a Raytheon Model DE-719B portable survey
fathometer or on foot with a wading rod depending upon depth and accessi-
bility. Where use of the tag line and/or wading rod was not feasible due to
the length of transect and depth of water, the following method was used. A
person located on the shore would operate an EDM and direct the boat operator
via two-way radio. When the boat crossed the transect, a distance registered
on the EDM and manually recorded. At the same time that distances were
measured, a radio signal was transmitted to the boat and a marking device was

triggered by the boat operator to record the depth on the fathometer chart.

11
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At least one photograph was taken at each of the fishery habitat and selected
habitat evaluation sampling sites which represented the general habitat.

Additional slides were taken to depict a unique situation or habital type.

The information recorded on the top of the General Aquatic Habitat form
(AH-81-01) was photographed for site identification prior to photographing the
sampling site. Each AH crew member maintained a pers~ral log book and estab-
lished a section to record the photography information. Orientation (i.e.
upstream view, downstream view, etc.), subject, time, and date w. ‘e noted.
Each roll of film and canister was assigned a number before use. As an
example, the first vol!l of film being used by Roy Ball in 1979 would be
labeled RB-79-01, the second RB-79-0Z, etc. He would list each photo under
this number in his logbook, identify the date, stream name, survey area, and
seccion number. The roll and canister number and the quantity of photos taken
will also be recorded in the related data column space of the General Habitat

Evaluation form (AH-81-01).

Level of Effort

Aquatic Habitat personnel were distributed within the study area as illus-
trated in Figures 6 and 7. The AH staff included one (1) FB III, two (2) FB

II's and six (6) FB ['s. Aquatic Habitat, RJ and AA crew members jointly

collected Fishery Habitat Evaluation data.

13
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RESIDENT AND JUVENILE ANADROMOUS (RJ, AND AQUATIC HABITAT AND INSTREAM FLOW (AH) STUDY

PERSONNEL DEPLOYMENT - ICE FREE MONTHS

RESIDENT/JUVENILE - AQUATIC HABITAT
PROJECT LEADERS

R/J FB ITT AH FB III

Estuary to Talkeetna Talkeetna to Devil Canyon
| : I ]
Yentna Sunshine
Base Basa Tn;:ggtna ) Gold Creek Base
RJ FB I AH FB 1 l
AH FB I RJ FB I RJ FB I :
RJ FB I RJ FB I RJ FB I
AH FB 1 RJ FB 1
RJ FB 1
AH FB I

*Selected Habitat Evaluation Study Crew.
Figure 6.

Upper River (Devil Canyon
to Tyone River)
RJ FB II
RJ FB I
RJ FB I
AH FB 1
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RESIDENT AND JUVENILE ANADROMOUS (RJ) AND AQUATIC HABITAT AND INSTREAM FLOW (AH) STUDY

PERSONNEL DEPLOYMENT - ICE COVERED MONTHS

RESIDENT/JUVENILE ~ AQUATIC HABITAT
PROJECT LEADERS

FB 111

FB III

RJ FB II

Estuary to Talkeectna
Moatana Creek Base

Figure 7.

Talkeetna to

Devil's Canyon

TaTkeefna Base

RJ FB I
RJ FB I
AH FB I

Gold Créek gase

RJ FB I
RJ FB 1
M FR I

.
Upper River

Personnel will

include project leaders
and F8 1's snifted as
required
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DATA PROCEDURES

Assigning Gear Placement Site Numbers (GPSN)

The GPSN is a two-part code which identifies gear type and sample number, thus
providing a sampling location designation for each point specific measurement

made within a given sampling site.

The first part of the code indicates gear type employed at the sampling
location; the second part indicates sample number. For example, if three
minnow traps were set within a sampling site, the GPSN's would be: 5-01,

5-02, 5-03.

Gear code designations are as fcllows:

Gear Type Code
Beach Seine 3
Burbot Set 10a
Drift Gillnet la
Electroshock 2
Gillnet 1
Hook and Line 9
Minnow Trap 5
Trot Line 10
Observation 0

GPSN's were included when mapping a sampling site. RJ and AA crew members
assigned GPSN's and provided AH personnel with this information to facilitate
the correlation of data. AH personnel assigned GPSN's when fishery data were

not being collected.

16
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Personal Log Book

A personal log book was maintained by each AH crew member. Daily entries were

to include the f.llowing:

Late: Year, menth, day

Sites visited and activities of that day

Weather: Air temperature, precipitation, cloud cover, wind, etc.

Military Time: Twenty-four (24) hour system

Water Conditions: Turbidity, clarity, color, odor, ice stage,

floating debris, etc.

Sampling Problems

Equipment Problems

Suggestions for changes or improvements

. Personal Impressions

Record of Photegraphs: Establish a separate section in the
personnel log book for the following data:
frame number, roll number, orientation,
location, date, and time.

Crew Members: Names of AA, RJ, and AH sampling crew.

Completing Aquatic Habitat Forms

Instructions that were followed for completing the AH forms are explained in
this section. The numbers introducing each instruction corresponds to &
number encircled in the appropriate form. MNumbers one (1) through ten (10)

apply to all forms with tne exception of Staff Gage form (AH-81-05) while
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numbers greater than ten (10) apply to the specific form under which they

are listed. On the staff gage form, numbers one (1) through six (6) refer to

the general instructions whereas numbers seven (7) through thirteen (13) refer

to specific information.

General Instructions

File No.: Indicates file location.

Crew: List names or initials of personnel making measurements and

entering data on form.

Habitat Location: Enter descriptive name of study area (i.e. Slough

8A).

Sampling Site: Enter descriptive name of the sampling area within

the habitat study location (i.e. head, mouth, etc.). ‘

River Mile: Enter the number of miles from the river mouth to the
habitat location. River miles are indicated on the Alaska Power

Authority's Susitna River hydrographic map set.

Geographical Code (GC): Enter the 12 digit code identifyir- the

sampling location,

18
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Gage Number (no.) and Height (ht.): Record the esta!lished
identification number for the gage and the stage reading (i.e.,

water depth at the gage).

Sampling period: Enter the the beginning and ending dates (General

Habitat Form AH-81-01) for period which data was collected.

Fage: Indicate the page number and the total number of pages used

(i.e. 1 of 5, 2 of 5, 5 of 5).

Description: Enter any information which helps describe the
sampling site or the sampling location (i.e. bend in river, riffle
100 yards downstream of small island, river is braided, straight, or

meandering, etc. Figure B).

General Aquatic Habitat Evaluation Form (AH-81-01)

This form

to be completed in the field when measuring the general aquatic

habitat parameters discussed in the study description.

Instructions:

1-10,

11.

Refer to general instructiocis.

Date: Enter date measurement is being taken.

19
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Figure 8. River channel patterns (from Richardson et al, 1975).
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12.

13.

14,

15,

16.

17.

18.

19,

2u.,

DRAFT

Military Time: Enter time using the 24 hour system (i.e. for 1:00

p.m., enter 1300).

Tenperature (Temp) °C: Enter air and water temperature.

Specific Conductance (Cond, mhos/cm): Enter specific conductance

value as measured by the procedure described in the methods section.

pH: Enter value as measured using the pracedure described in the

methods section,

Dissolved Oxygen (D.0., mg/1): Enter value &s measured following

the procedure in the methods section.

Meter and Serial Number: Enter type of meter and serial number.
Turbidity (NTU): Indicate with a check ( ) on left side of blank
that a turbidity sample was taken, enter turbidity value after
analysis.

Discharge (cfs): Indicate with a check on left side of biank when
measurement is made, enter value after calculated from the discharge

data form.

Related Data: Record number of any data forms that you know were

filled out at the same time and place, film roll number and number

21



21.

22,

na
oo

24,

of photos taken and identification of photographer or other data

that will relate (i.e., USGS, R&M etc.).

Date: Enter date data collected.

Aquatic Vegetation: Estimate the percent of the area within the
sampling site covered by aquatic vegetation, specify if algae or

macrophyte.

Substrate Classification (0-9): Estimate the three major substrate
types within the sampling site and enter their respective
percentages, also not if other identifiable size classes are present

in minor amounts by entering a P for present.

Embeddedness: These data were not collected.

Point Specific Aquatic Habitat Evaluation Form (AH-81-02)

This form to be completed in the field when measuring the point specific

habitat parameters discussed in the study description.

Instructions:

1-10.

11.

Refer to general instructions.

Date: Enter the date these measurements were taken.




12.

13.

14.

15.

16.

17.

18.

19.

DRAFT

GPSN: Enter the two-part gear placement site number (GPSN) which
identifies the type of fish sampling gear indicated in the gear code

and the sample number (i.e. trot line sample #3 would be 10-3).

Depth: Enter water depth at the gear placement site.

Velocity: Enter the point velocity at the depth of the sampling

gear and the mean column velocity.

Substrate: Enter the percent and the class number of each sediment
size cless (up to three) identified within a two (2) foot radius of

each velocity/depth measurement point.

Embeddedness: These date were not collected.

Aquatic Vegetation: Enter the percent (%) cover of algae or
vascular plants within a two (2) foot radius of the gear placement

site.

Related Data: Record the data form number of any data collected at
the same time and site. Also ncte any observation which may be
pertinent to the sample (i.e. minnow trap placed under cut bank,

number of fish at three (3) foot intervals along gill net, et .).

Notes: Include any information which may help in interpreting data.

For example: document any deviation from the methods described in
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the Procedures Manual and the conditions which prevented use of

conventional methods, unusual weather or other circumstances.

Planimetric Map Form (AH-81-03)

A map describing the study habitat site is drawn on this form in the field.

Instructions:

1-10. Refer to general instructions.

11. Draft map to include the following:

Substrate
Cover
Bankfull top width and top water width
Pools and riffles
Channel dimensions
Location of staff gages and transect
Location of sampling gear (use GPSN)

Compass orientation

Discharge Form (AH-81-04)

This form to be completed in the field to record total discharge measurements

and calculations.

24
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Instructions:

1-10.

115

12.

13.

14,

15,

Refer to general instructions.

Type Meter and Number: Record the type of meter (i.e., Price AA,

Pygmy or Marsh McBirney meter) and the serial number.

Distance From Head Pin or Water's Edge: The horizontal measurement
from the head pin or waters edgc to each vertical along the

transect.

Angle Coefficient: A correction factor for the angle of flow as it
intersects the transect line. Values fall between 0.00 and 1.00 and

are determined by use of an angle coefficient chart.

Velocity Depth: This is the vertical disiance from the water
surface to the channel bottom at each vertical measured to the

nearest 0.1 foot if possible.

Streambed Elevation: Computed at each vertical by subtracting the
velocity depth from the average of the right bank (RB) and left bank
(LB) water surface elevations for that transect at that particular
flow. Left and Right banks are determined by lookir: upttream,
These data are collected only where surveyed head pins are

established.
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16.

i 8

18.

19

20,

. [

22.

DRAFT

Observation Depth: Indicate at what depth the pcint velocity was
measured. Velocity will be measured at .6 of the depth from the
surface for a depth less than three (2.5) feet and .2 and .8 for

depth greater than three (2.5) feet.

Revoluticns: Recorded number of revolutions when using a Price AA
or Pygmy flow meter. When using a Marsh McBirney meter draw a line

through this column.

Time: Recorded in seconds by use of a stopwatch, when using a Price
AA or Pyagmy flow meter. When using a Marsh McBirney meter draw a

line through this column,

Point Velocity: This is the velocity obtained from the rating table
using revolution and time information or the velocity reading from a

direct readout meter.

Mean Vertical Velocity: The average of the 0.2 and 0.8 point
velocity readings for the vertical. If the velocity was measured

only at 0.6 the depth this is the same as the point velocity.
Mean Cell Velocity: The average of the two adjacent mean vertical
velocities. These are normally grouped beginning from the LB to the

RB water's edges.

Mean Cell Depth: The average of the depths of two adjacent

verticals.
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23.

24,

25,

26.

DRAFT

Cell Width: The horizontal distance between adjacent verticals.

Cell Area: Computed by multiplying each mean cell depth with the

cell width.

Flow (Discharge): Computed by multiplying each ca2ll area by its

respective mean cell velocity, and when applicable, the angle

coefficient and totallinc the resultant values.

Date: Enter the date the measurement is taken.

Staff Gage Form (AH-81-05)

Used to keep a complete record of all readings made con a specific staff gage.

Instructions:

1-6.

10.

Refer to general instructions.

Page: Indicate the page number and the total number of pages used.

Staff Gage No.: Enter the established identification number,

Calibration Factor: DNistance from channel bottom to zero mark on

gage.

Date: Enter date of reading.
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11. Time: Record military time of reading.

12. Height: Record stage reading to the nearest 0.01 foot.

13. Q: Enter discharge of nearest USGS gage when available.

14, Initial: Initiais of person who records staff gage data.

QUALITY CONTROL

A systematic approach for maintaining desired standards for the measurement of
field parameters was established for the instruments used in this study.
Thermometers were periodically compared to a National Bureau of Standards
(NBS) standard thermometer for the range of temperatures to be encountered.
If present, variations were noted and correction factors calculated and taped

onto each thermometer.

Thermographs were calibrated by the manufacturer for temperature and timing.
Operational thermographs were periodically inspected in the field comparing
the temperature and time on the chart with the known time and temperature

data. A mark was made on the chart at that point.

Water quality instruments were periodically evaluated by the USGS. Whenever a
guestion arcse concerning quality control, the USGS, EPA, and manufacturer of

the data collection device were consulted.

28
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Literature was periodically reviewed to insure that state-of-the-art dat:
collection and anaiysis techniques were being observed. A hydraulic engineer
was consulted to evaluate the accuracy of data collection and analysis
techniques. The USFWS was periodically consulted to evaluate the accuracy of

instream flow data collection and analysis techniques.

The project biometrician was consuited to evaluate the accuracy and

statistical merit for collecting data.

State-of-the-art habitat data collection and analysis courses were attended

when it was determined att2ndance will improve the quality of the program.

The field data were reviewed periodically by the field biologist responsible
for its collection. A brief narrative (trip report) was prepared upon
returning from the field summarizing the habitat characteristics described by
the data set. Any abnormal or intervening field conditions or sampling
problems which might have biased the data set are also to be discussed in the

narrative.

Data Routing

Raw data were returned by the field crews to the Anchorage Su Hydro office for

copyina and filing at the end of each sampling period.
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Study Site - Mushmeat Slough (MS-38)
River Mile 68.3
Geographic Code - 22N 05W 13 AAB
Date Time Depth (ft.) Velocity Location
810921 0.80 0.71 head of chum redd
810921 1.00 0.04 middle of chum redd

810921 0.75 0.06 below chum redd




Study Site - Perdidula Slough System
River Mile 97.8
Geographic Code - 26N 05W 23 B--

DO SPEC COND TEMP - C
DATE TIME (MG/L) PH MICROMHOS/CHM AIR H20 LOCATION
811006 1130 10.70 7.60 136.00 9.00 4,80 Pool A
811006 1130 8.40 7.60 162.00 9.00 5.50 Pool B
811006 1130 8.10 7.30 245,00 5.00 4.70 Pool C
811006 1130 10.10 7.50 248.00 9.00 4.50 Pool D
811006 1130 16.10 7.40 252.00 9.00 4.50 Pool E
811006 1130 10.80 7.50 269.00 9.00 4.30 Pocl F
611006 1130 11.50 7.60 274.00 9.00 4.00 Pool G



Study Site - Slough 8A
River Mile 125.3
Geographic Code 30NO3W30BCD

Date Time Depth (ft) Velocity Location
810808 1.5-2.0 0-.01 Chum Redd (1)
810808 1.0-1.5 0-0+ Chum Redds (4)
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Date

810810

Study Site - Indian River Mouth
River Mile 138.6
Geographic Code 31NO2W0O9CDA

Time Depth (ft) Velocity
1.0 0.843

Location

Male and Female
chum holding




* -9

Study Site - Portage Creek Mouth
River Mile 148.8
Geographic Code 32NO1WZ5CUB

Date 11 Depth (ft) Velocity Location
810805 1.5 0.343 Kings milling




Figure 94,

Susitna River drainaqe.

Thermograph and staff gage
sites, 198].
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