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Appendix A:  
Geomorphic Assessment Field Forms 
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A1. Channel-stability Ranking Scheme field form (CSRS) 
 

Station # Sheet #:

Date: Crew:_______________ Site Coordinates:____________________

Pictures:  U/S   D/S   X-section  LB   RB Samples:___________________________

Field Measurements: Reach length:__________________Est. Reach Slope:______________

Avg channel widths: (top)______(bottom)______ Avg/Max channel depth:_______/_______

LB angle (avg):_______________ RB angle (avg):_____________

Primary bank material:_______________ Primary bed material:  (See #1)
(GP=gravel; SP=sand; ML=silt; CL=clay; BR=bedrock)

1.  Primary bed material
Bedrock Boulder/Cobble Gravel Sand Silt/Clay

0 1 2 3 4
2.  Bed Protection

a) Yes
OR 0

b) No (with) One (L or R) Both
1 2 3

3.  Degree of floodplain separation**/incision (Relative elevation of "normal" low water; floodplain/terrace @100%)
0-10% 11-25% 26-50% 51-75% 76-100%

4 3 2 1 0
4.  Degree of constriction (Relative decrease in top-bank width from up to downstream)

0-10% 11-25% 26-50% 51-75% 76-100%
0 1 2 3 4

5.  Streambank erosion (Each bank over reach length)
None Fluvial Mass wasting (failures)

Left 0 1 2
Right 0 1 2

6.  Stream bank instability (Percent of each bank failing over reach length)
0-10% 11-25% 26-50% 51-75% 76-100%

Left 0 0.5 1 1.5 2
Right 0 0.5 1 1.5 2

7.  Established woody vegetative cover (Percent of each bank face over reach length)
0-10% 11-25% 26-50% 51-75% 76-100%

Left 2 1.5 1 0.5 0
Right 2 1.5 1 0.5 0

8.  Occurrence of bank/bar accretion (Percent of each bank with fluvial deposition over reach length)
0-10% 11-25% 26-50% 51-75% 76-100%

Left 2 1.5 1 0.5 0
Right 2 1.5 1 0.5 0

9.  Stage of Channel Evolution (If applicable)
I II III IV V VI
0 1 2 4 3 1.5

OTHER OBSERVATIONS:
Total Score:

* Adapted from Kuhnle and Simon (2000) 

Pattern:   Meandering   Straight   Braided   Drainage Ditch**

CHANNEL-STABILITY RANKING SCHEME*

#Banks 
Protection

BHS Note #
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A2a. Biological/Habitat Ranking Scheme (low gradient) form (BHRS-low) 
 

Station # Station Description:
Date: Crew:____________ Samples Taken:

Pictures:  U/S:   LB   RB  Channel Bed  ___________

 D/S:   LB   RB  LB Riparian Zone  ___________

 RB Riparian Zone  ___________

1.  Availability of favorable habitat (snags, submerged logs undercut banks; average of LWD and detritus)
>50% 30-50% 10-30% <10%

4 3 2 1

GP & firm SP Soft SP & ML-CL All ML-CL or All SP Hardpan/ Bedrock

4 3 2 1
3.  Pool-variability character

Mix large/small & 
deep/shallow

Majority large-deep 
pools

Shallow pools more 
prevalent

Majority small-
shallow or absent

4 3 2 1

0-20% 21-50% 51-80% 81-100%
4 3 2 1

0-5% 5-25% 25-75% 75-100%
4 3 2 1

Channelization/dred
ing absent

Minor or historic 40-80% reach 
disrupted

>80% Disrupted/ 
habitat altered

4 3 2 1

3-4 2-3 1-2 Straight
4 3 2 1

>80% 51-80% 20-50% <20%
4 3 2 1

0-5% 6-30% 31-60% 61-100%
Left 2 1.5 1 0.5

Right 2 1.5 1 0.5
9.  Vegetative Bank Protection (Bank face):

>90% covered 
w/mix of veg.

70-90% cover 50-70% cover; 
disruption obvious; 

bare patches

<50% veg 
disruption high

Left 2 1.5 1 0.5
Right 2 1.5 1 0.5

>20m 10-20 m 5-10 m <5m
Left 2 1.5 1 0.5

Right 2 1.5 1 0.5

Total Score:

8.  Bank Instability (Percent each bank failing)

10.  Riparian-zone width (out from edge of water)

2.  Pool-substrate composition

BIOLOGICAL/HABITAT RANKING SCHEME (low gradient streams)*

7 (low).  Sinuosity

7 (high).  Pool-riffle sequence (% Pool + % Riffle)

6.  Degree of “hard” channel alteration (channelization, dredging, embankments/shoring structures, gabion/cement)

4.  Active streambed/bar deposition

5.  Streambed exposure

 
A2b. Biological/Habitat Ranking Scheme (high gradient) form (BHRS-high) 
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Station # Station Description:
Date: Crew:____________ Samples Taken:

Pictures:  U/S:   LB   RB  Channel Bed  ___________

 D/S:   LB   RB  LB Riparian Zone  ___________

 RB Riparian Zone  ___________

1.  Availability of favorable habitat (snags, submerged logs undercut banks; average of LWD and detritus)
>70% 70-40% 40-20% <20%

4 3 2 1

0-25% 25-50% 50-75% >75%
4 3 2 1

3.  Velocity/Depth Regime:

All 4 regimes 
present

3 of 4 regimes(if 'd' 
is missing,score 

lower

2 of 4 regimes (if 'd' 
and 'b' missing, 

score lower

Dominated by 1 
regime (usually 'a')

4 3 2 1

<5% 5-30% 30-50% >50%
4 3 2 1

0-5% 5-25% 25-75% 75-100%
4 3 2 1

Channelization/dred
ing absent

Minor or historic 40-80% reach 
disrupted

>80% Disrupted/ 
habitat altered

4 3 2 1

>80% 51-80% 20-50% <20%
4 3 2 1

0-5% 6-30% 31-60% 61-100%
Left 2 1.5 1 0.5

Right 2 1.5 1 0.5
9.  Vegetative Bank Protection (Bank face):

>90% covered 
w/mix of veg.

70-90% cover 50-70% cover; 
disruption obvious; 

bare patches

<50% veg 
disruption high

Left 2 1.5 1 0.5
Right 2 1.5 1 0.5

>20m 10-20 m 5-10 m <5m
Left 2 1.5 1 0.5

Right 2 1.5 1 0.5

Total Score:

8.  Bank Instability (Percent each bank failing)

10.  Riparian-zone width (out from edge of water)

2.  Embeddedness: Gravel, cobble, boulder % surrounded by fine sediment

BIOLOGICAL/HABITAT RANKING SCHEME (high gradient streams)*

7 (high).  Pool-riffle sequence (% Pool + % Riffle)

6.  Degree of “hard” channel alteration (channelization, dredging, embankments/shoring structures, gabion/cement)

4.  Active streambed/bar deposition

5.  Streambed exposure

a) slow-deep, b) slow-shallow, c) fast-deep, d) fast shallow; (slow is <0.3 
m/s, deep is >0.5 m)
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A3. Bank Height/Slope Measurement Notes form (BHS), page 1 
 

BANK HEIGHT/SLOPE (BHS) MEASUREMENT NOTES

NOTE #: DATE: CREW: UNITS:  Metric / English

STREAM: TIME: REACH LOCATION:

CROSS-SECTION #              of DISTANCE FROM U/S REACH:
Measurement instruments:

Distance method:   tape / laser rangefinder / acoustic device / pace / other                     
Inclination method:   Abney level / Brunton / clinometer / hypsometer / rod & tape / other level

Cross-section sketch for instrument and shot locations (see examples):

LB RB

STANDING 
ON BANK 

(Left/Right) Shot ID

Location of 
Target on 

Bank*

Location of 
Instrument

*
Height of 

Instrument
Distance 

(indicate units)
Angle 

(degrees)

 
Height 

from Level 
(M-N)

A |   | |   | |   | |   | |   | |   |
B |   | |   | |   | |   | |   | |   |

<D |   | |   | |   | |   | |   | |   |
3 |   | |   | |   | |   | |   | |   |
4 |   | |   | |   | |   | |   | |   |
5 |   | |   | |   | |   | |   | |   |
6 |   | |   | |   | |   | |   | |   |

|   | |   | |   | |   | |   | |   |
Scenario #1 

(A, B)
Scenario #2 
(A, B, <D) 1 2 3 4

Ht of Opposite Bank:
Angle of Opposite Bank:

Ht of Near Bank:
Angle of Near Bank:

Channel Width @ TOB:
* TOB/VF=top of bank/vertical face; UB=upper bank; SL=slough line; DS=deposition surface; EOW=edge of water; CB=cutbank; CS/Bar=channel shelf  

A3. Bank Height/Slope Measurement Notes form (BHS), page 2 
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Measure:
1)  Shoot points A and B with rangefinder to get lengths c and f.
2)  Measure <A and <B with level to get inclination in degrees.

Height of Bank (Distance AB'): a + d = (c * sin<A) + (f * sin<B)
Average Slope of Bank (in degrees): tan<Z = a + d

A - B

Measure:
1)  Shoot points A and B with rangefinder to get lengths Ac and Bc.
2)  Measure <A, <B, and <D with level to get inclination in degrees.

Height of Opposite Bank (Distance AB'=Ca): Ba = Bc * sin<B
Aa = Ac * sin<A
Ca = Ba-Aa

Average Slope of Opposite Bank (in degrees): <C = 90-(tan-1 [Ca / (A-B)])
Height of Near Bank (Eb): Eb = Ba - H.I.
Average Slope of Near Bank (in degrees): <E = 90 - <D

Ea = Ba * tan<E
<F = 90-(tan-1 [Eb/Ea])

Channel Width at TOB (b):

Drawings adapted and modified from Compton (1962).
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 1 
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 2 
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 3 
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 4 
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 5 
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A4. Geomorphic Assessment Stream-Evaluation Data Sheet, page 6 
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Appendix B: 
Historical Aerial Imagery of Swan Lake 

 
Year (Date) Source Agency/Program Type Media 

1902-1904 Woermann - USCOE Drawn maps 

1931 (Oct. 25) USCOE (Woermann update) Drawn maps (updated with 
1931 aerial photography) 

1931 (Oct. 25) Upper Midwest Environmental 
Science Center, Wisconsin;  

Lower Alton Pool 

Aerial photography 

1940 (Jun. 19) Upper Midwest Environmental 
Science Center, Wisconsin;  

Lower Alton Pool 

Aerial Photography 

1974 (Dec. 9) Aerial Photo Mozaic Aerial Photography 

1999 (Mar. 25) USGS Digital Ortho Quads 

2004, 2005, 2006, 
2007, and 2009 

(Agricultural growing 
season) 

USDA – National Agricultural 
Imagery Program (NAIP) 

Digital Ortho Quarter Quads 
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Appendix C:  
Channel-Stability Ranking Scheme 

Tables and Maps 
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Channel-Stability Ranking Scheme (by station number) 
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Channel-Stability Ranking Scheme (by CSI score) 
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Appendix D:  
Biological/Habitat Ranking Scheme  

Tables and Maps 
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Biological/Habitat Ranking Scheme (by station number) 
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Biological/Habitat Ranking Scheme (by BHI score) 
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