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Species Code - Note that the code changes from last year on slimy sculpin
(162), longnose suckers (640), and Bering cisco (585).

The code list for juvenile anadromous fishes has been
expanded to differentiate juveniles from smolts. Henceforth
the age classes of all juvenile salmon and smolts will be
determined after the field season utilizing the computer.
Consequently, field personnel will only have to assign a
juvenile or smolt code to each juvenile anadromous species
that is captured.

(i.e.) All juvenile chinook are assigned the code (412)
and all chinook smolts should be coded as (417).

r
I·

T

r

1
I

SUSITNA HYDRO BIOLOGICAL DATA RJ 82-02

Species Codes - refer to the Su Hydro Data Code sheet

Length - measure all lengths to the nearest millimeters. Record
fork lengths or total lengths for the species being sampled
as prescribed in the 1981 procedures manual.

Sex - male or female, check one if the data is available.

Age - recorded in the office.

Scale Card No. - use pre-numbered cards (0001 - 9999). These cards
are designed primarily to reference scales and otoliths
for aging, however they can also be dropped in specimen
bottles and used to identify preserved specimens.

Gear Code - See Su Hydro Data Code Sheet

PSN - 3 digit location code, refer to earlier discussion.
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Mesh Size - stretched mesh measurement, recorded to the nearest
hundredth of an inch.

Tag Number - refer to the Su Hydro Data Code Sheet. Always record the
full 6-digit code and be sure not to leave out any of the
zeroes. Floy tags have 00 or 01 prefix and dangler tags
are indicated by Od prefix followed by a 4-digit code.

Fate Code - see Su Hydro Data Code sheet.

SUSITNA HYDRO TAG DEPLOYMENT DATA RJ 82-03

""'"

Tag Number
Gear Code
Date
Species Code
Length

same procedure as indicated previously

Sampling Location - reference all sampling sites to known geographic
locations (i.e.) tributary mouths, sloughs,
bridges, towns~ fish distribution locations, etc.

(i.e.) Selected Fish Habitat - 0.5 miles below the
Parks Highway bridge. ~.

Mainstem or Tributary - check one. Columns added to aid data processors
in determi ni ng whether the ri ver mil e recorded
refers to a mainstem or tributary site.

River Mile - same as procedure discussed previously.

SUSITNA HYDRO TAG RECAPTURE DATA RJ 82-04

Tag Number - Note that this form allows for the recovery of
tags with a 7-digit code. This is to allow for
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the recovery of 150 7-digit tags used in
impoundment last season. For all 6-digit tags
recovered, record the number to the right of the
exi sti ng zero in the second column and 1eave the
first column blank.

Recapture Code - refer to Su Hydro Code sheet

All other items on this form discussed previously

SUSITNA HYDRO OPPORTUNISTIC GEAR CATCH DATA RJ 82-05

Des i gned for use wi th gear that for one reason or another can not be
utilized on a regular basis. Set and drift gill nets, beach seines, hook
and line, and electrofishing gear are considered to be opportunistic gear.
When the field biologist believes such gear deployment is required, a
minimum of two different conditions should be sampled during each sampling
period. The different conditions being sampled and the rationale for why
such sampling is being performed are to be recorded in the field notebook.
Also record this information in the remarks column on the date fonns.

An alternate version of Fonn RJ 82-05 with no net lengths or mesh sizes
listed for gill nets is available upon request.

Conductivity - record hydrolab reading in ul11hos/cm

r Volts
Amps

record settings on shocker

r

Hook Type - inhouse evaluation of the effectiveness of different hook
types

(i.e.) Mepps spinner, No.2
Royal Coachman, dry fly
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SUSITNA HYDRO PROPOSED IMPOUNDMENT HOOK &LINE CATCH DATA RJ 82-06

Thi s fonn wi 11 be uti 1ized to record hook and 1i ne catch data from the
proposed impoundment area above Devil Canyon.

Reach - two letter location code which designate the following
three types of habitat locations based on their physical
characteristics:

Code

M

P

R

Description

The confluence habitat encompasses that area of
the Susitna River below the mouth of the tributary
which is influenced by the tributary stream flow,
the mixing area, and that area of the tributary
which is influenced by the rise/fall of the
Susitna River.

The pool habitat is comprised of the large pools
within the tributaries between the mouth and the
proposed impoundment el evation where the bul k of
the resident fish have been observed to reside.

The riffle habitat will include those stretches of
each tributary located between the major pool
areas in the reach between the mouth of the
tributary and the impoundment elevation. These
areas are comprised of smaller pools, rock eddies,
riffles, and whitewater.

""'"

The second letter of the location code will be composed of lower case
letters from a to z. Sampling locations at or near the confluence will all
be designated by the letter - a (i.e. Ma, Pa, Ra). Sampling locations
above these sites will be assigned letters in sequence thereafter. (i.e.
Pb, Rb, Pc, Rc •.. ).
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TRM - tributary river mile in tenths of miles.

Total Time - hours and hundreths of hours, rounded off to the nearest
quarter hour.

Catch - Species - catches are record by species. Species codes are
listed on the Su Hydro Code sheet.

SUSITNA HYDRO PROPOSED IMPOUNDMENT OTHER GEAR CATCH DATA RJ 82-07

This fonn is designated for use at sampling locations in the mainstem
Susitna River, tributary mouths, and lakes in the proposed impoundment area
above Devil Canyon.

r, I

Species Code
PSN
Net Length
Mesh Size
Hook Size
Bait Type
Time (Set, Pulled, and Total)
Catch - Species Code

same procedure as indicated previously

T SUSITNA HYDRO DOWNSTREAM MIGRANT TRAP BIOLOGICAL DATA RJ 82-09

Species Code
Length
Age

same procedure as indicated previously

Scale Slide No. - scale are mounted on glass microscope slides for aging
and these slides are numbered from 0001 to 9999.

Fate Code - discussed previously, see Su Hydro Code sheet.

SUSITNA HYDRO DOWNSTREAM MIGRANT TRAP CATCH DATA RJ 02-08
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Total
Daily Total

8/31/83 (Corrected)

mil itary time

hours, expressed to the nearest tenth of an hcur

Trap Depth - feet, expressed to the nearest tenth of a foot

Velocity - feet per second, expressed to the nearest tenth of
a foot

Catch - Species Code - same procedure as indicated previously

Remarks - this space will include two addition pieces of data.
The distance the trap was set from shore will be
recorded to the nearest foot and the total number of
fish that were found as mortalities in the live box
will also be recorded.

SUSITNA HYDRO AQUATIC HABITAT FIELD DATA AH-82-01

Water Quality Data:

.....

Mil ta ry Iime
Temp. - Air

- Water
degrees Centigrade expressed to the nearest tenth
of a degree

~ - expressed to the nearest tenth

Dissolved Oxygen - expressed to the nearest tenth

Spec. Condo - Meter - conductivity meter reading, expressed to the nearest
tenth

- Adj - adjusted reading based on correction factor calulated ~

for each meter

-208-



~r

8/31/83 (Corrected)

Rel. Velocity - feet per second, expressed to the nearest tenth
Turbidity

Hydrolab No. - record meter number
Barometric Pressure

Staff Gage Measurements:

Staff gages will be numbered with a four part, seven place alph-numeric
code (see example below).

EXAMPLE: Mainstem gage at River·mile 101.2, second gage from shore, set
number one

1 0 1 2 M 1 B---

T. Ri vermi 1e :Placement: Set Gage
Code #

!j'

'I

r

r

River Mile (first four places of code) - to be detennined to the nearest
tenth mile from the blueline aerial photo maps,.

Placement Code (PC) (fifth place) - indicates whether a gage is placed in a
slough (S), at the head of a slough (H), in a tributary (T), in the
mainstem (M), or at an R&M cross-section (X).

SET (sixth place) - a single digit which identifies a group of staff gages
within a site which were set to measure the full range of stage flucautions
at a given point.

GAGE (seventh place) - a letter identifying a gage within a set. Letters
will be assigned alphabetically, beginning with the gage nearest shore.

Gage measurements will be recorded in feet to the nearest hundredth of a
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foot

Substrate Date:

General substrate data will be collected for each hydraul ic zone that is
sampled at a fish distribution or selected fish habitat location.

Gear Code'- leave this space blank

PSN - this space will be utilized to specify the hydraulic zone code
which is being sampled

Emb - determine embeddedness of the substrate by inspection. If the
embeddedness is sufficient to hinder fish activity (i.e.
spawning, rearing) enter a (Y), if not enter a (N) in this
space.

Dominant - enter the dominant substrate found in that hydraulic zone.
Substrate codes are listed on the Jform as follows:

-

Substrate Codes: Substrate Description

SI sil t very fine
SA sand fines
GR gravel 1/4 11 - 311

RU rubble 311 - 511 -
CO cobble 511 - 1011

BO boulder greater than 1011

Notes - describe breakdown of substrate types if necessary. Also note
cover characteristics.
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AQUATIC HABITAT AND INSTREAM FLOW STUDIES FY 83 DATA FORM INSTRUCTIONS

Planimetric Map Form (AH-82-03)

1. File No.: Indicates file location.

2. Crew: List names or initial s of personnel making measurements
and entering data on form.

3. Habitat Location: Enter descriptive name of study area (i.e.
Slough 8A).

4. Sampling Site: Enter descriptive name of sampling area within
the habitat study location (i.e. head, mouth, etc.).

5. River Mile: Enter the number of miles from the river mouth to
the habitat location. River miles are indicated on the Alaska
Power Authority·? Susitna River hydrographic map set.

6. Geographical Code (GC): Enter the 12 digit code identifying the
sampling location.

7. Gage Number (no.) and Height (ht.): . Record the established
identification number for the gage and the stage reading (i.e.,
water depth at the gage).

8. Date: Enter date that measurements are taken.

9. Page: Indicate the page number and the total number of pages
used (i.e. 1 of 5, 2 of 5, 5 of 5).

10. 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 5).
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11. Draft map to include the following:

Substrate
Cover
Bankfull top width and top width
Pools and riffles
Channel dimensions
Location of staff gages and transects
Location of sampling gear
Compass orientation
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Discharge Form (AH-82-04)

'1
, I

1-10 Refer to 1-10 of instructions for AH-82-03.

11. Type Meter and Number: Record the type of meter (i.e., Price AA,
Pygmy or March McBirney meter) and the serial number.

12. Distance From Head Pin: The horizontal measurement from the head
pin to each vertical along the transect.

13. 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.

14. Velocity Depth: this is the vertical distance from the water
surface to the channel bottom at each vertical measured to the
nearest 0.1 foot if possible.

Revolutions: Record number of revolutions when using a Price AA
or Pygmy flow meter. When using a Marsh McBirney meter draw a
line through this column.

Observation Depth: Indicate at what depth the point 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.

15. Streambed Elevati on: Computed at each verti ca 1 by subtracti ng
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 looking
upstream. These data are collected only where surveyed head pins
are established.rI,

T 16.

T
17.

I
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18. Time: Record in seconds as timed by a stopwatch, when using a
Price AA or Pygmy flow meter. When using a Marsh McBirney meter
draw a line through this column.

19. 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.

20. 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.

21. Mean Cell Velocity: the average of the two adjacent mean verti
cal velocities are normally grouped beginning from the LB to the
RB water's edges.

22. Mean Cell Depth: The average of the depths of two adjacent
verticals.

23. Cell Width: The horizontal distance between adjacent verticals.

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

25. Flow (Discharge): Computed by multiplying each cell area by its
respective mean cell velocity, and when applicable, the angle
coefficient and totalling the resultant values.
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Stage Data Field Form (AH-82-05)

1. File No.: Indicate file number.

2. Page: To ensure that the stage data forms are in order according
to date fill in the boxes at the top right corner of the form.
These boxes are to indicate the page number in the set and the
total number of pages of data in the set in order to facilitate
data compilation.

3. Gage No.: Read all the gages within the site and record the
appropriate gage number for each gage reading. Multiple readings
increase the precision of the stage data. Gage numbers are
located on the attached float, on the back of the gage and in
many cases on an attached tag.

4. Date:· Enter two numbers each to indicate year, month and day for
every recorded staff gage reading.

5. Time: Enter military time (24 hour clock).

6. Gage Reading: Record the stage by entering the gage reading to
the nearest 0.01 foot. "DRY" or "SUBM II will be recorded when a
gage is dewatered or submerged, respectively.

7. Total Depth: Record total depth when the staff gage reading is
used in conjunction with a known cross section to be used in
determining wetted perimeter or if the staff gage is suspected of
being silted in. Total depth is determined by holding a staff
gage on the substrate next to the gage being read and reading the
water surface on the gage being held.

r

8. Initials: Enter the first, middle and last initial of the person
recording the staff gage reading. If problems with the gage
reading do arise many times the person responsible for the
reading help in solving the problem.
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9. Notes & Comments:
individual reading
water, etc.)

8/31/83 (Corrected)

Use thi s space for bri ef notes about an
(e. g. ri sing stage, descendi ng stage, choppy

10. Additional Notes & Comments: Record additional information
pertinent to the site in general or the individual gage reading,
(e. g. poor gage placement, head of slough is breached,
straightened bent gage before reading, etc ..• ). Be sure to
include the line number.
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General Habitat Data Form (AH-82-07)

1-10. Refer to 1-10 of instructions for AH-82-03 (number 4 and 7 are
not on this form).

11. Date: Enter date measurements are taken.

12. Military Time: Enter time using the 24 hour system (i .e. for
1:00 p.m. enter 1300).

13. GPSN: enter gear placement site number (described in 1981
procedures manual).

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

15. pH: Enter value as measured using the procedure described in the
methods section.

16. Dissolved Oxygen (D.O., mg/l): Enter value as measured following
the procedure in the methods section.

17. Turbidity (NTU): Indicate with a check ( ) on left side of
blank that a turbidity sample was taken; enter turbidity value
after analysis.

18. Specific Conductance-Meter: enter the value for spec. condo as
displayed on the meter.

19. Specific Conductance-Adjusted: Upon return from the field enter
the adjusted value obtained from the calibration curve.

20. Ice thickness: measure the distance form the bottom of the ice
to the top.

21 •.Water Depth: enter the distance from the surface of the water to
the substrate. (Notes will be made in the "note ll section of the
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form if sl ush ice ; s present or if the water surface and ice
surface differ by more than 0.5 foot).

22. Mean Velocity: Enter the mean velocity measured at 0.6 depth
under the 0.6 or mean column. If 0.2 and 0.8 depth is used enter
the 0.2 reading above the slash and 0.8 reading below the slash
in the 0.2/0.8 column. Enter the mean velocity (calculated by
averaging the 0.2 and 0.8 measurement) in the 0.6 or mean column.

23. Substrate: Estimate the three major substrate types within the
sampling site and enter their respective percentages.

24. Meter Number (Hydro1ab): Enter the serial number of the Hydro1ab
used.

25. Meter Number (Flow): Enter the type and serial number of the
flow meter used.

26. Discharge: Record total discharge if measured.

27. Comments, related data, notes: Enter any comments pertinent to
the data collected (i.e. deviation from techniques, other infor
mation available, adverse conditions, etc.).

-218-
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Aquatic Habitat Data Eletroshocking Form (AH-82-ES-Ol)

1. File Number: Record appropriate file number.

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

3. Crew: List the names or initial s of personnel making measure
ments and entering data on form.

4. Date: Enter date in digit fonnat in the order: year, month,
day.

5. Time: Enter military time.

6. Sample # (in header): Enter the assigned sample number
determined by RJ, AH or AA crew member.

7. Location: Enter descriptive location name.
8. RM: Enter river mile of the site or tributary mouth obtained

from R&M blue line maps.

9. Tributary River Mile: Enter the river mile of the tributary
sampled if applicable.

10. Geographical Code: Enter the 12 digit code identifying the
sample location.

11. Sample # (in column): Enter number to identify specific data
collection location within the site.

12. Depth: Record total depth corresponding to sample # .

13. Velocity: Record the mean velocity measured at 0.6 of total
depth under the X/O.6 column. If 0.2 and 0.8 depths are used
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enter the velocities under the appropriate columns and the mean
velocity under X/0.6. Record velocity to nearest tenth.

14. Substrate: Record substrate type dominant at the site.

15. Embeddedness: Record embeddedness.

16. Air Temperature: Enter air temperature in °C to nearest tenth.

17. Intragravel Temperature: Enter intergravel temperature °C to the
nearest tenth.

18. Surface Water Temperature: Enter surface water temperature °C to
the nearest tenth.

19. pH: Enter pH to the nearest tenth.

20. Dissolved Oxygen: Enter dissolved oxygen in mg/l to nearest
tenth. -,

21. Specific Conductance: Enter specific conductance in umhos/cm to
the nearest tenth.

22. Comments: Enter any comments in this section.
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Aquatic Habitat Data Electrofish Winter Form (AH-ES-WINTER)

1. File Number: Record appropriate file number.

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

3. Crew: List the names or initials of personnel making measure
ments and entering data on form.

4. Date: Enter date in di gi t fonnat in the order: year, month,
day.

5. Time: Enter military time.

6. Location: Enter descriptive location name.

7. Description: describe the hydraulic characteristics of the area
being shocked (i.e., pool, riffle, confluence).

8. RM: Enter river mile of the site or tributary mouth obtained
from R&M bOJ ue 1i ne maps.

9. Tributary River Mile: Enter the river mile of the tributary
sampled if applicable.

10. Geographical Code: Enter the 12 digit code identifying the
sample location.

11. Sample H: Enter number to identify specific data collection
location within the site.

12. Depth: Record total depth corresponding to sample H.

13. Ice thickness: Enter thickness of ice.

14. Velocity: Enter the mean velocity measured at 0.6 under the
X/O.6 column. If 0.2 and 0.8 depths are used enter the
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velocities under the appropriate columns and the mean velocity
under X/0.6. Record velocity to nearest tenth.

15. Sample #: Enter number to identify specific data collection
location within the site .

16. Air Temperature: Enter air temperature in aC to nearest tenth.

17. Surface Water Temperature: Enter surface water temperature aC to
the nearest tenth.

18. Dissolved Oxygen: Enter dissolved oxygen in mg/l to nearest
tenth.

19. Specific Conductance: Enter specific conductance in umhos/cm to
the nearest tenth.

20. pH: Enter pH to the nearest tenth.

21. Substrate: Record substrate type dominant in the site using
codes explained in the RJ data from section of this addendum.

22. Comments: Enter any comments in this section.

23. Hydrolab #: Enter serial number of meter used.

24. Marsh-McBirney: Enter serial number of meter used.
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Salmon Spawning Habitat Utilization (AH-82-FHU-1)

1. File Number: Enter appropriate file number.

2. Crew: Enter names or initials of persons taking and recording
data.

3. Location: Slough number or tributary name.

4. G.C.: Geographical code is expressed by

/ / / / /
gridrangemeridian township section number

of sample sites
in grid

5. Gage No.: Seven digit number of the staff gage within the sample
area used to record change in the water level.

6. Height start: Record gage height in hundredths of a foot when
sampling began.

7. Height end: Record gage height in hundredths of a foot when
sampling ended.

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

9. Date: Enter date of recording. To be done in order of:
year, month, day with two digits each ( / / __).

10. Time: In military time record beginning and ending time of
sampling.

11. Meter type & No.: Type of velocity meter used i.e. Price AA,
Marsh McBirney, Pygmy. No. is the serial number of that meter.

~I
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12. Digisense No.: Serial number of meter used for intragravel temp.

13. Trans: Record transect number that represents the area in which
data was obtained.

14. Depth: Record depth of water in feet at sample site (redd).

15. Rev.: Record number of revo1ut ions of Pri ce AA or Pygmy meter
that were used to obtain velocity reading.

16. Sec: Record number of seconds it took to obtain revolutions for
velocity readings.

17. Velocity:

0.2 3 digit number velocity reading from rating curve
taken at 0.2 foot from the water surface.

0.8 3 digit number velocity reading from rating curve
taken at 0.8 foot from the water surface.

Readings at 0.2 &0.8 foot are taken only when water depth is 2.5
feet or more.

0.6/mean: velocity reading taken at 0.6 foot from the water
surface or the mean of the 0.2 &0.8 foot
readings.

18. Substr: Use 2 letter codes to indicate the 2 most predominate
substrate types present with the most predomi nate type 1i sted
first refer to AH-82-01 for substrate codes •

r
I.,

19.

20.

Intragr. Temp: Record in degrees centigrade the intragravel
water temperature taken 6" below the substrate surface.
Water Temp: Record in degrees centigrade the water temperature.
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21. Species Code: Denote which salmon species that the data applies
to. Code is at bottom of form.

22. Redd No.: Denote 3 digit number of the redd present (if present)
within the area where data is obtained. First digit indicate
salmon species (C-chum, P-pink, S-sockeye, S-coho, K-chinook).
The last two digits refer to field assigned number (between 1-9).

23. Check for Comments: Record any specific comments here or at
bottom of page under NOTES & COMMENTS, be sure to include line
number if applies to only one measurement.

24. Air Temp: Record air temperature in degrees centigrade.

25. Daily Redd Summary:

Measured: List number of redds measured of each salmon
species.

Counted: List number of total redds counted of each salmon
species.

26. Notes &Comments: The blank space at the bottom of each form is
intended for whole page comments.
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Water Quality (AH-82-FHU-2)

1 1. File Number: Enter appropriate file number.

2. Crew: Enter name(s) or initial(s) of person taking and recording
data.

3. Location: Slough number or tributary name.

4. Meter No.: Hydrolab serial number.

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

T
IT
i I

6. R.M. River mile: Enter the river mile of the site or tributary
mouth obtained from R&M blue line maps.

7. G.C.: Geographical code is expressed by

/ / / / /
gridrangemeridian township section number

of sample sites
in gri d

8. Date: Enter date of recording. To be done in order of:
year, month, day with two digits each ( / / __).

9. Time: In military time when data is obtained.

10. Site: 2 digit number of letter to denote which site within a
location that data is obtained.

r
r

11. Air Temp: Record air temperature in degrees centigrade.

12. Water Temp: Record in degrees centigrade the water temperature.
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1Illl"lJ,

13. D.O.: Record dissolved oxygen in mg/l.

14. % Sat: Detennined from D.O. concentration, water temperature,
and site elevation or barometric pressure using an oxygen satu
ration nomograph (Wetzel 1975).

15. pH: Record pH.

16. Conductivity

Meter: Record conductivity in umhos/cm as read from the
meter.

Adjusted: Adjust meter reading according to correction
factor from most recent calibration chart.

17. Turbidity: Check ( ) column if sample was taken. Reading:
enter the value when sample is analyzed.

18. if Comments: Check if comments &record comment at bottom of
page under notes &comments.

19. Notes & Comments: Intended for whole page comments as well as
comments to the above 's.

20. Barometric Pressure: Barometric pressure at time of sampling or
Elevation: Elevation of sampling location. Both blanks need not
be filled out, however Barometric Pressure is preferred. -
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T
Available Habitat (Discharge) (AH-82-FHU-3)

1. File Number: Enter appropriate file number.

2. Crew: Enter names or initials of person taking and recording
data.

3. Location: Slough number or tributary name.

4. G.C.: Geographical code is expressed by

/ / / / /
girdrangemeridian township section number

of sample sites
in grid

5. Gage No.: Seven digit number of the staff gage within the sample
area used to record change in the water level.

6. Hei ght start: Record gage hei ght in hundredths of a foot when
sampling began.

rr
i I

7. Hei ght end: Record gage hei ght in hundredths of a foot when
sampling ended.

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

,..
I

T

9. Date: Enter date or recording. To be done in order of:
year, month, day with two digits each ( / / __).

10. Time: In military time record beginning and ending time of
sampling.

11. Length Represented: Record percent of transect length represent
ed upstream (US) and downstream (OS) of transect; or if transect

"is the first or last in a set of transects, record the number of
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feet represented from the open end and a U or D to denote up
stream or downstream. Total = total number of feet represented
by transect.

12. Distance: Record distance in feet along a transect at which
measurements are taken. Distances are usually 2 foot intervals
or multiples thereof, on even numbers.

13. Angle Coeff.: The angle at which the flow of water crossed the
transect. If the flow is perpendicular to the transect the
coefficient is 1.00. If the flow is parallel the coefficient is
0.00. All other angles are read from a chart prepared by USGS.

14. Depth: Depth in feet taken at the recorded distance.

15. Width: Width of cell represented by the cell number listed
before the distance recordings.

16. Rev.: Record number of revolutions of Price AA or Pygmy meter
that were used to obtain velocity reading.

17. Sec: Record number of seconds it took to obtain revolutions for
velocity readings.

18. Velocity:

0.2 3 digit number velocity reading from rating curve
taken at 0.2 foot from the water surface.

0.8 3 digit number velocity reading from rating curve
taken at 0.8 foot from the water surface.

Readings at 0.2 &0.8 foot are taken only when water depth is 2.5
feet or more.

0.6/mean: velocity reading taken at 0.6 foot from the water
surface or the mean of the 0.2 &0.8 foot
readings.

-229-

-

-

~i

-,

-



I
I

n
. I

1
. I

1

8/31/83 (Corrected)

19. Flow: Computed by multiplying the angle coefficient by the
depth, by the width, by the mean velocity.

20. Substr: Use 2 letter codes to indicate the 2 most predominate
substrate types present with the most predominate type listed
first refer to AH-82-01 for substrate codes.

21. Check for Comments: Record any specific comments here or check
( if at bottom of page under NOTES &COMMENTS.

22. Total flow: Sum total of all flows in flow column. If two pages
are used record total of both pages.

23. Meter type & No.: Record type of velocity mete:-- used, and
seri a1 number.

24. Notes & Comments: Intended for whol e page comments as well as
comments pertaining to checks ( s) within the form.
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Intragravel/Surface Water Measurements (AH-83-FHU-4)

Explanation of Form:

1. File No.: Enter file number.

2. Personnel: Enter names or initials of person taking and
recording data.

3. Location: Slough # or tributary name (This study is being done
primarily in the sloughs at this time. It may be expanded to
include tributaries in the future. If there is more than one
sampling site in a slough/tributary, it will be indicated in the
site column).

4. Date: Year-month-day.

5. Time: 24 hour (military) time.

6. R.M.: River mile.

7. T.R.M.: Tributary river mile (use only for sampling in a tribu
tary, leave blank if sampling was done in a slough).

8. G.C.: Geographic Code - 12 digit code.

9. Barometric Pressure: In inches of mercury.

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

Items in box labeled for AH use only, pertain to the whole page. They do
not need to be computerized.
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11. D.O. Calibration: Fill in as you calibrate the meter in the
field.

12. Measurement method/meter number: For each measurement
(conductivity, pH, dissolved oxygen, temperature) note meter
number or wet chemistry, whichever method is used.

13. Site: A.•. Z for each slough, only one space is needed. There
will probably not be more than one or two sites per slough.

14. Standpipe #: Standpipes are to be numbered l (left bank), R
(right bank) or M (mid stream) followed by a number (1. •. n)
starting with the pipe furthest downstream and working upstream
at each site enter 0 before the first 9 digits (ie., 01, 02 etc).

Water Quality measu:--ements (pH, water temperature, dissolved oxygen, %

oxygen saturation, and conductivity) are repeated for the intragravel and
surface measurements. The water depth for each is standardi zed and need
not be recorded.

15 &25 pH: To be measured with DigiSense portable field pH meter
or Hcch wet chemistry.

16 &22 Water Temperature: °C to the nearest tenth of a degree, to
be measured with Y.5.1. 57 D.O./Temp meter or Y.5.1. 33
S.C.T. meter.

17 &23 Dissolved Oxygen (mg/l): To be measured with the Y.S.! 57
D.O./Temp meter or the modified Hach wet chemistry method.

18 &24 %Oxygen Saturation: Upon return to the office, percent
oxygen saturati on is determi ned from a nomograph, based on
measured water temperature (OC), dissolved oxygen (mg/l) and
barometric pressure (inches of mercury).
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19 &25 Conductivity (umhos/cm) Field: Conductivity measured in
the field with the Y.S.I. 33 S.C.T. meter. Conductivities
are reported in micromhos/cm.

20 & 26 Conductivity (umhos/cm) adjusted: The standard reporting
format for conductivity measurements is umhos/cm (micro umhos per
centimeter) at 25°C. If the conductivity meter isn't
automatically temperature compensated, such as with the Y.S.I. 33
S-C-T or the Beckman model RC-16C, the meter readi ng must be
corrected to 25°C us"jng the following formula.

When the sample conductivity is measured, conductivity at 25°C is

K = (Km) (C)
1 + 0.0191 (T-25)

-

Where: K = conductivity (umhos/cm)

Km = measured conductivity in umhos/cm at tC

Note: If the conductivity reading is
not in umhos/cm, multiply the
numerator by 1,000,000.

C = cell constant, cm-1 (YSI 33 S-C-T meter =
5.00, Beckman RC-16C = 0.1)
(If the cell constant for a speci fi c meter
i sn I t stated in the instruction manua1 for
that meter, it must be calculated as de
scribed in Standard Methods).

T = Temperature of measurement (OC)

-

Note: Terri Cassady, Y.S.I. Scientific Division Sales states that the
YSI 33.S.CT meter internally compensates for the cell constant
during conductivity measurements. When correcting for tempera
ture, use 1 as the cell constant not 5. This is not stated in
the manual.
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27. Notes and Comments: Record any information that will aid in

interpretation of data. Be sure to indicate line number if

specific to a particular line.
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Water Quality Field Form (AH-83-IFE-01)

1. File No.: Indicates file location.

2. Page: Indicate the page number and the total number of pages .....,

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

-
3. Crew: List names or initials of personnel making measurements

and entering data on form.

4. Date: Enter two numbers each to indicate year, month and day for

every recorded staff gage reading.

5. Location: Enter the study site location (i.e. Slough BA).

6. Site: Enter the location of the sampling (i.e. Slough 8A dis- """i

charge transect mouth, head, etc.).

7. Time: Enter military time (24 hour clock).

8. Geographical Code (GC): Enter the 12 digit code identifying the

sampling location. -
9. Gage No.: Record the established identification number for the

gage. -I

10. Gage Height: Record the gage reading to the nearest 0.01 foot,

II 0rt' or "Subm" wi 11 be recorded when a gage is dewatered or

submerged, respectively.

11. Meter Type: Record the type of meter used to obtain the water

quality information.

12. No: Record the meter serial number used to obtain the water

quality information.

-235-



!'j

I

T

8/31/83 (Corrected)

13. Ri ver Mi 1e: Enter the appropri ate ri ver mil e for the study
location as determined for the most downstream point of the study

location.

14. Tributary River Mile (T.R.M.): Enter the number of miles from
the tributary mouth to the sampling location.

15. Distance: Record the distance from the head pin to indicate the
location of the measurement. Circle LB if the left bank head pin
was used or RB if the right bank head pin is used as the zero
point on the transit.

16. Sample Depth: Enter the depth of water the probe was inserted
when obtaining the data.

17. Mercury Thermometer: Record both the '..ater and air temperature
utilizing a calibrated mecury thermometer.

18. Hydrolab: Record \'~ater temperature, pH,. D.O., and specific
conductance (meter) under the appropriate column from the meter
read out. If the hydrolab meter serial number begins with 08,
the specific conductance value obtain from the meter readout must
be adjusted by the conductivity correction program and the
adjusted value inserted in the lI adjusted" column.

19. Line Comments: Enter comments pertaining to values recorded in
the same line.

20. Whole Page Comments: Enter general comments that may help in
interpreting the data.
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Discharge Data Summary - Office Form (AH-82-IFE-02)

1. File No.: Indicates file location.

2. Page: Indicate the page number and the total number of pages
used (i.e. 1 of 5, 2 of 5, •.• 5 of 5).

3. Location: Enter the study site location (i.e. Slough 8A).

4. Sampling Site: Enter the location of the sample site (i.e.
Slough 8A discharge site, mouth, head, etc.).

5. R.M.: Enter river mile for the study location as determined for
the most downstream point of the study location.

6. Geographical Code (GC): Enter the 12 digit code identifying the
sampling location.

7. Tributary River Mile (T.R.M.): Enter the distance from the
tributary mouth to the sampling location.

8. Date: Enter the date as year, month and day (i.e. 821201)

9. . Gage No.: Record the establ ished identification number of the
gage at site of data collection.

10. Gage Height: Enter the gage height (to the nearest one-hundredth
of a foot), observed at the beginning and end of sampling.

11. Discharge: Enter the measured total discharge.

12. Meter Type: Enter the type of meter used to obtain the measure
ments (i. e. Pri ce AA, Pygmy).

13. Comments: Enter the comments pertaining to the specific line.
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14. Additi ona1 COlTlnents: Enter
pertaining to a specific line.
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Staff Gage Elevation Summary - Office Form (AH-83-IFE-03)

1. File No.: Indicates file location.

2. Location: Enter the study site location (i.e. Slough 8A).

3. Sampling Site: Enter the location of the sample site (i.e.
Slough 8A discharge site, mouth, head, etc.).

4. R.M.: Enter river mile for the study location as determined for
the most downstream portion of the study location.

5. Geographical Code (GC): Enter the 12 digit code identifying the
sampling location.

6. Tributary River Mile (T.R.M.): Enter the distance from the
tributary mouth to the sampling location.

7. Date: Enter the date as year, month and day (i.e. 821201)

8. Gage No.: Record the established identification number of the
gage at site of data collection.

9. True Elevation: Enter the true elevation of the top of the gage
as determined from a project datum.

10. Compass Heading from TBM: Enter the true north compass heading
as determined from the temporary benchmark (TBM) established for
the gage site.

11. Di stance from TBM: Enter the measured di stance from the tempo
rary bench mark (TBM).

12. T.B.M. I.D.: Enter the estab14shed name identifying the TBM used
for determining the true elevation of the gage.
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13. Comments: Enter comments and line number relevant to describing
any circumstances affecting the gage elevation, TBM location,
etc.
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FY 83 ADDENDUM 10 APPENDIX V - ELECTROSHOCKING INSTRUCTIONS1

A 20 ft. by 4i flat bottom aluminum river boat powered by a 75 hp outboard
jet and 15 hp outboard prop kicker will be modified for electrofishing
operations on the lower river. The power source for the electrofishing
apparatus (and possible supplemental lighting equipment for night shocking)
will be a four cycle, 3.5 kilowatt, 120/240 volt, 60 HZ A.C. Homlite
Voltamatic genator. Voltage and amperage regulation from the power source
to the water will be through a Coffelt Variable Voltage Pulsator model
VVP-15 and two Coffelt models VVP-3E. Both models are designed to supply
A.C., D.C., or pulse output voltages. The output voltages from the VVP-15
can be varied continuously from a to 600 volts for all outputs (A.C., D.C.,
or pul se output voltages. The output voltages from the VVP-15 can be
varied continuously from 0 to 600 volts for all outputs (A.C., D.C., Pulsed
D.C. and 0 referenced A.C. Pulsed), for the VVP-3E the output voltages can
be varied from 0 to 300 volts for all outputs (A.C., D.C. and Pulsed D.C.,
and Pulsed A.C.). The VVP-15 incorporates a 20 to 80 percent adjustable DC
pulse width. For further specifications, refer to the Appendix V. The
proper current type, voltage, amperage and electrod arrangement for
efficient capture of fish will vary for different species of fish and
accordi ng to water qual ity parameters such as water temperature,
conductivity, depth and turbidity.

Electric current will be applied to the water through either single and
dual anode system, with the cathode comprising the boat surface in contact
with the water. When a single anode is used, a single dip netting pole
will be used both as the anode and as a dip net. The single anode design
will be utilized when probing in deep pools and confinged areas and in
searching for specific species. Under situations when a dual anode system
will be tUilized, each anode will be suspended into the water using a
standard electrofishing boom design. A standard dip net will be used to
capture stunned fish.

lAddendum to FY 82 Appendix V
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Due to the high voltages and potential hazards associated with
electrofishing, several safety features will be designed into each
electrofishing boat. Each boat will be fitted with 36-40" high
non-conductive coated rail ing enclosing a non-skid platfonn. Electrical
units will be placed in covered boxes designed to prevent water from
entering the unit and thereby preventing shour-curcuting. In addition, a
safety circuit incorporating foot fedals and fall off switches will be
included in the circuitry. All individuals working on the electrofish boat
will wear hip boots, life preserver and rubber gloves and be trained in
C.P.R. and basis first aid techniques.

Operational Procedures

1. The power source for electrofishing will be supplied by a 3.5
kilowatt Homelite Voltmatic generator. The four-cycle engine
uses regular unmixed gaso~ine. The crank case reservoir oil (30
wt. automotive) must be checked daily and should be changed after
the initial 10 hour break-in period and every 25 hours
thereafter.

2. For optimum electrofising success, a Coffelt electroshocker
(model VVP-15) will be used to regulate the output amperage,
voltage, frequency and current type. A basic knowledge of
electrical terms and uses as they relate to electrofishing will
result in better understanding of the effects that occur with
adjustment of the power output. The basic unit of electric
charge is the coulomb and the rate at which this charge moves
through a circuit is the amperage. The volt or potential
difference generates the energy (joules) needed to move an
electric charge through the circuit. The amount of voltage
required to move X amount of current through a circuit will vary
with water temperature, water conductivity, and the circuit
resistance. The current types available as output are
alternating current (A.C.), direct current (D.C.) and pulsed A.C.
and D.C. The literature suggests that pulsed D.C. has the best
effective capture range with the least amount of physiological
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hann to the fish. Fish that enter a D.C. field exhibit forced
swimming towards the anode electrode.

3) A 20 foot riverboat with a 90 hp outboard will be used to
electrofish. A non-conductive safety railing will be attached to
the bow of the boat. Two electrode systems will be available and
selection will be predicated by the type of habitat being
studied.

A. Mobile electrode system (MES) - The MES utilizes the boat as
a cathode and a dipnet as the anode. This electrode system
will be used in shallow water or in areas of restricted
maneuverability. The disadvantage of the MES is the
relatively small area effectively shocked.

B. The stationary electrode system (SES) - The SES will have
two retractable booms which will allow the anode to be
extended 10 feet in front of the bow. The boat i tse1f or
braided steel wire trailing from the stern will be the
cathode. The SES should be used in deeper waters and areas
of unrestri cted maneuverabil i ty. The advantage wi 11 be an
increase in area that is effectively shocked.

Safety Precautions

These procedures must be adhered to for the safety of all operators of this
equipment.

1. A minimum of two persons is required to safely and efficiently
conduct electrofishing, provided the control box can be easily
monitored by the boat operator. For two man operations, the boat
operator should be capable of adjusting voltage and amperage,
activating the power switches on the control box, and shuting
down the generator without having to leave his station as
outboard operator.
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Should these conditions not be met, then a minimum crew would be
three. One person should monitor the control box at all times.

2. All personnel should be thoroughly fami1 iar with the equipment
and its operation. Personnel should be briefed as to emergency
procedures should the situation arise.

3. All equipment, connections and wiring should be checked before
each day's operation. Particular attention should be payed to
the platform railing and safety foot switch. The railing should
be strong and secure enough to support a man's weight. The
safety switch must be free of rust and corrosion. The metal
railing should be insulated with foam pipe insulation or plastic
electrical tape. Wiring should be left exposed to facilitate
inspection of the insulation.

4. Only dip nets with fully insulated handles will be used.

5. Personnel will wear only hip boots or chest waders that are com
pletely leak proof. The platform surface should be of a non-skid
type. Rubber gloves are to be worn as an added safety measure.

6. All personnel will wear life jackets or other adequate floatation
devices.

7. Never start the generator unti 1 all connecti ons for the
particular mode of operation are complete. While traveling
between points of operation, the electrodes should be
disconnected from the electrical source if the generator is to be
left running, i.e., for night operations.

8. Never change the position of the boom or handle the electrodes
unless the leads are disconnected and all switches on the control
box are in the "off" position.
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9. When disconnections are made or lines left disconnected, all
switches on the control box should remain in the "off" position
to preclude any load on the wiring.

10. All personnel should be familiar with first aid treatment for
shock victims and be trained in artificial respiration. At least
one member of the crew should have completed a recognized first
aid course.

11. The equipment shall not be operated in such a manner so as to
endanger the public. The current shall be turned off anytime the
public is in the immediate proximity of the aparatus, be it on
shore, in the water, or in a boat.

In an emergency, the electrical current into the water may be broken
in three ways:

1. By releasing the foot pedal switch which is located on the
platform and controlled by the dip net operator.

2. By turning off all switches on the control box. One man must be
operating the control box at all times.

-

3. By actuating the grounding switch effectively killing the
generator. If possible, switches should be located both on the
dipping platform and near the motor operator and wired so that -
activation of either switch will kill the generator.

Should anyone fall overboard or receive an electrical shock, the unit will
be immediately shut off. Rescue the victim from the water or free him from
the electrical circuit as quickly as possible. Quick action will increase
the chance of resuscitation. Do not endanger yourself attempting to rescue
someone with the power on.
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If the victim is not breathing, begin artificial resuscitation at once .
Mouth-to-mouth is recommended. Continue resuscitation until you are
certain breathing is restored. Frequently, after a temporary recovery, a
victim will stop breathing again. If natural breathing stops, resume
artificial resuscitation at once.

Physical shock is a serious complication that is likely to occur after
electrical shock. Shock can interfere with the normal action of the heart,
respiration and circulation, so every precaution should be taken to prevent
thi s conditi on from further weakeni ng the vi ctim. The vi ctim shoul d be
lying flat and it is most important that he be kept as warm as possible,
even during artificial resuscitation.

The following procedure is recommended in cases where it appears the
victim's heart has stopped:

1. Place the victim on his back.

2. Position yourself on your knees beside his chest.

3. Find the lower end of his breast bone.

4. Place the heel of your hand one inch above that end.

5. Place your other hand on top of the first hand.

6. Press down firmly with about sixty (60) pounds of weight.

7. Repeat every second until heart starts.

8. If necessary, apply mouth-to-mouth resuscitation as follows: one
resuscitator - 15 compressions, two breaths or two resuscitators
- one breath every fifth compression.
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Admittedly, the above first aid procedures are brief, but due to lack of

mare competent means to deal with electrical accidents, this should serve

as a guide for emergency treatment until the patient can be taken to

medical facilities.

NOTE: A COpy OF THIS PROCEDURE MUST BE ON BOARD THE SHOCKING BOAT AT

ALL TIMES!!!!!
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