Levels at Streamflow Gaging Stations--
A CD-ROM Based Training Class
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The basic piece of data collected at
gaging stations is Stream Stage

U.5. G UR
PROVISIONAL DATA SUBJECT TO REVISION
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Datum should be checked regularly (cont.)

Staff gage undercut by bank
arosion
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* Current policy on frequency of levels
outlined in OSW memeo 90.10
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Leveling concepts

Foresights (FS)
* Used to establish the elevation of a new
surveying point

Elevation of new point = Height of Instrument (HI) - Foresight (FS)

Backsights (BS)
= Used to establish height of instrument (HI)

Height of instrument = Elevation of known point + Rod Reading (RR)
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Leveling Concepts (cont.)

Backsight
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Leveling Concepts (cont.)

Backsight
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Leveling Concepts (cont.)

Examypie Level Notes
HT. INST. F.S. ELEVATION REMARKS
3927
5124 9.051 Inst. At A, Establish H.I
7.287 Inst. At A, Determine elev. Of T.P.
6.186 13.473 Inst. At B, Determine new H.L
11.311 Inst. At B, Determine elev., RM-2

IRIE 6,186

Elev. 11.311

Marration

) Mavigatien
(P ) (Srep ) C————  —y

+ [(Back | [ Next |
Progress Vokam =

Leveling Concepts (cont.)
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eveling Concepts - Circuits

f D
HT.INST.
Allowable closure =
0.003 n1/2
W In this example 0.003 x
v or 0.007
Error of closure = 0.001,

7313

1.7
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Elevations of surveyed points are
adjusted by distributing the
closure error.

Differences in elevation between
each pair of adjacent points are
determined and the mean
difference is used to compute
each adjusted elevation.

This procedure also identifies
faulty readings and portions of a
eireuit that may need to be
rasurvayad.

See next page for an example

Adjustments of elevations
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Closure when all side shots used?
Is it Zero?
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HI = 100.000
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Closure when all side shots used?
Is it Zero?

94,000 - 24,000

0,000

Theretore, dosure errar

0.000
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Notes would
generally look like
this and indicate
no error of
closure, yet it
looks like the shot
on RM-2 from HI-
2 was bad!
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Same reference marks surveyed NOT using
side shots.
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Same reference marks surveyed NOT using
side shots.

£ il 93.12 clarifies
acceptable use of side sho

0.006
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Elevation adjustment when side shots are used

* Adjusment procedure distributes
closure error to locations in circuit
where they occurred.

+ Side shots do not figure into
closure error because they are not
used to carry elevation between
instrument setups.

* We suggest determining elevations
of points surveyed by side shots as
a simple average (see next slide) .
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Notes showing how adjustment of
elevations can be separated from
shot elevations determined as simple
averages.

oris Below Elevabons i, Ear
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Balanced Shots

= When distances of backsights and foresights are
balanced, correct elevation differences will be
established even if line of sight of instrument is not
herizontal

* Note that shots can not be balanced when side shots are
taken.

HI = 106.00 i

L
V
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Rod Level

co or Philadelphia Rod

Fiberglass Rod

Details of rod scale

Waving the red
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Instrument Care and Maintenance
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Instrument Care and Maintenance
Peg Test

* Used to determine a level's
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Peg Test -
Example

Marration Mavigation

(Crray ) (Stop ) L '+ [(Back | [ Next

Pragress Viskaman

Peg Test -
Example

[(Back | [ Next |

ddddd



Peg Test -
Example
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Peg Test -
Example
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Peg Test -
Example

» Moving to second
instrument location
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» Moving to second
instrument location
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Peg Test -
Example

+ Taking third shot
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Peg Test -
Example

+ Taking third shot
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Peg Test -
Example

ght, R4
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Peg Test -
Example

- 100 ft. foresight, R4
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Peg Test -
Example

* Computations
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Peg Test -
Example

* Computations
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Peg Test — Notes
From Video
Example
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Example- N. Fk. Teton River |

View from Left Bank
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Example- N. Fk. Teton River |
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ample- N. Fk. Teton River (co

Foresight to turning point
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Example- N. Fk. Teton River (cont.)

Computations

Fork Teton River at Teton,
BS.  [HLINST A REMARKS |

5.227| 10.437]

15.420|Tum on mark

TEH—3E0

20,624

119,696 visual
19.602 reading-counter
15,420 tum on peint

14378

|Direct read an
16,060 w.wt. Gage

6.092|
4919
Recorder reads
7.239/723
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Example- N. Fk. Teton River (cont.)

Backsight to turning point
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Example- N. Fk. Teton River (cont.)

>

Foresights to reference
point on bridge and
check bar on wire-
weight gage

+ Both are side shots
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Example- N. Fk. Teton River (cont.)

Foresights to reference
point on bridge and
check bar on wire-
weight gage

+ Both are side shots
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Example- N. Fk. Teton River (cont.)

Computations

North Fork Teton River at Teton, ldaho _
STATION .5. |HT. INST. F.5. |ELEVATION REMARKS

13.210

18.437]

=
23.021

19.586 visual
19.602|reading-counter
oTTpoiTt

14.375

|Direct read on
16.060|w.wt. Gage

9.968| 6.092

11141 4.918
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+ Foresight back down to
turning point
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Example- N. Fk. Teton River (cont.)

+ Foresight back down to
turning point
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Example- N. Fk. Teton River (cont.)

= Backsight to TP to determine new HI
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Example- N. Fk. Teton Riv,

» Foresight to determine
elevation of benchmark
that represents RM#1
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Example- N. Fk. Teton River (cont.)

» Foresight to determine
elevation of benchmark
that represents RM#1

Computations

[(Back | [nNext |

Example- N. Fk. Teton River (cont.)
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North Fori Teton River at Teton, Idaho
STATION B.S. HT. INST. F.5. ELEVATION REMARKS
(BM 71 3210
HI-A 5227 18437 |
3.017] 15,420/ Turn on mark
HI-Z I~ 7.60M]  23.071
RP #5 2.397] 20,624
19.586 visual
A el <0-G0Rrerdine
7.601 15.420]turn on point
HI-2 2939 18.359
RM #1 3.084 44.375/
HIG 1.685 16,060
BirrerTeatoh
16,060 w.wt. Gage
Upper
orifice nut 9.958| 6.082
Lower I
4.619
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Example- N. Fk. Te

« Backsight to RM#1

River (cont.)
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Example- N. Fk. Teton River (cont.)

» Backsight to RM#1
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Example- N. Fk. Teton River (cont.)

» Foresight to wire-
weight gage
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+ Foresight to wire-
weight gage
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Com putations Example- N. Fk. Teton River (cont.)

North Fork Teton River at Teton, Idaho
HT. INST.

18.437|

15.420|Turn on mark

23.0M1

19.586 visual
19.602 reading
15.420 tum on point

Az

|Direct read on
16.060|w.wt. Gage

6.092|
orifice nut 4.919
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Example- N. Fk. Teton River (cont.)

= For t nr and lower
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Example- N. Fk. Teton River (cont.)
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Example- N. Fk. Teton River (cont.)

how elev n of
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Example- N. Fk. Teton River (cont.)

* Discussion of how ele
water surface is used
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Computations Example- N. Fk. Teton River (cont.)

North Fork Tefon River at Teton, idaho

3017 15.420/Tum on mark

2,397 20.624)

19.588 visual
3.419 190.
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3.984 14.375)
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Example- N. Fk. Teton River (cont.)

Turning
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Example- N. Fk. Teton River (cont.)

+ Start

* Shooting water
surface elevation
the second time
(FS)

Marration Mavigation
(rray ) (Se2p) S—(y, (Baek | [ Newt |
Pragress Vo L

Example- N. Fk. Teton Ri

+ Start

* Shooting water
surface elevation
the second time
(FS)

Location of Hi-4 and HI-5
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Example- N. Fk. Teton River (cont.)

Computations

Directread on
w.wk Gage

Recorder reads
239 71.23
[Turn on pin
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Example- N. Fk. Teton Ri

* Foresight to wire-
ight gage.

* Lower wire
canter
weight reading should
equal instrument
height

Wire-weight
gage
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Example- N. Fk. Ty

* Foresight to wire-
weight gage.
Lower wire-weight to
air. Wira-
ading should

height

Wire-weight
gage
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Example- N. Fk. Teton River (cont.)

* Foresight to RM-1
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Example- N. Fk. Teton River (cont.)

* Foresight to RM-1
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Example- N. Fk. Teton River (cont.)

Computations

G,

Direct read on
15.950w.wt. Gage
14.374)
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Example- N. Fk. Teton River (cont.)

Ba ht to RM 1
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Example- N. Fk. Teton Rive

ght to RM 1
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* Feresight to turning point

Harration Mavigation
(CPiay_) (Seee ) S—C) [(Back | [ Next |
Progress Wiskarnan —

ddddd



Example- N. Fk. Teton River (cont.)

* Foresight to turning point
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Example- N. Fk. Teton River (cont.)

Computations

Direct read on
15.950|w.wi Gage

15.419]Turn on mark
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Example- N. Fk. Teton River (cont.)

ht to turning point

RM 1%
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Example- N. Fk. Teton River (cont.)

Foresights to:
1. Wire-weight gage
2. RP#5
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Example- N. Fk. Teton River (cont.)

Foresights to:
1. Wire-weight gage
2. RP#5
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Example- N. Fk. Teton River (cont.)

Computations

I
3.120]  15.418(Turn on mark
I

i 19,586 visual
3482 19.603 |reading
Chiseled ¥ on
2.462 20.623 |bridg

7,666 15.420
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Example- N. Fk. Teton River (cont.)

Instrument moved back
down off roadway.
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Example- N. Fk. Teton Ri

Instrument moved back
down off roadway.
*+ N | established by

k:

xsight to BM1 to
evel circui
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Example- N. Fk. Teton River (cont.)
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Example- N. Fk. Teton River (cont.)

Foresight to BM1
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L — from N. Fk. Teton R.
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N 30823

T T 14374
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- Gage and recorder summaries
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Example of stilling well site - Henrys Fork near Rexburg, ldaho
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Example of stilling well site - Henrys Fork near Rexburg, ldaho

Shooting to outside staff
gage
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Example of stilling well site - Henrys Fork near Rexburg, ldaho

+ Shooting to outside staff
gage

[(Back | [ Mext |

Example of stilling well site - Henrys Fork near Rexburg, ldaho

+ Establishing turning
point so instrument can
be moved to a place
where the inside of

house can be seen

Tuming Point
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Example of stilling well site - Henrys Fork near Rexburg, ldaho

+ Establishing turning
point so instrument can
be moved to a place
where the inside of

» house can be seen

Tuming Point
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Example of stilling well site - Henrys Fork near Rexburg, ldaho

Shooting inside
stilling well
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Example of stilling well site - Henrys Fork near Rexburg, ldaho

Shooting inside
stilling well
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Equipment

Instrument with recent 2-peg test completed

Philadelphia or similar red (not fiberglassh
Station Description with lovel summary sheet
Rod lovel

Rod target

Pocket rod

Turning point base

Level note sheets

Penclls

Calculatar

Clipbaard

Waders

Personal Flotation Device

Flagging

Hammer
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Test

* Your supervisor may
require you to take the
test and print out the
results before you are
given credit for t
training c!

Remember, class is
listed as training class
SWTT77-tc with the
Mational Training
Center of the U. 5.
Geological Survey
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