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American Shad:

Shortnose Sturgeon:

Striped Bass:

Smallmouth Bass:

Macroinvertebrates

Habitat Guilds
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Figure 3.1-1
IFIM Study Area Map.  Study Reach Extends
From Conowingo Dam to Downstream Tip of
Spencer Island
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Figure 3.3.1-1:
Bathymetry Data Collection Transects
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Figure 3.3.1-2
Stage Gages Below Conowingo Dam. The 
Blue Line Indicates The Approximate Tidal 
Boundaries.

Path: X:\GISMaps\project_maps\study_plan\conowingo\Study_3.16\figure_3_3_1_2.mxd
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MEMORANDUM
December 9, 2010 

TO: Larry Miller (USFWS), Andy Shiels (PFBC), Mike Hendricks (PFBC), Jim Richenderfer (SRBC),
Andrew Dehoff (SRBC), Julie Crocker (NOAA), Shawn Seaman (MDNR), Bob Sadzinski (MDNR), 
Steve Schreiner (Versar Inc.), Bill Richkus (Versar Inc.), Jim Spontak (PaDEP), Janet Norman (USFWS),
Jeremy Miller (PaDEP), John Smith (FERC), Mark Bryer (The Nature Conservancy), John Seebach 
(American Rivers), Don Pugh (American Rivers), Keith Whiteford (MDNR), Tyler Shenk (SRBC), John 
Balay (SRBC), Josh Treneski (PFBC), Matt Ashton (MDNR), Jessica Pruden (NMFS)

FROM: Gomez and Sullivan Engineers 

Re:  Proposed Final Habitat Suitability Criteria Selection for the Instream Flow Habitat 
Assessment below Conowingo Dam (RSP 3.16). Conowingo Hydroelectric Project, FERC
No. 405, Relicensing.

INTRODUCTION

On August 19, 2010, Exelon sponsored a meeting with the stakeholders to discuss the initial habitat 
suitability curves, periodicity chart and habitat assignment guilds.  Subsequently, further changes were 
made to specific curves after discussions with sub-groups.  Specifically, the additional changes were 
made to the striped bass, shortnose sturgeon and smallmouth bass curves.  This purpose of this memo is 
present to the group the proposed final periodicity table, habitat guild assignment and habitat suitability 
criteria for target species to be analyzed within the Instream Flow Habitat Assessment Study for the 
Conowingo Hydroelectric Project.    

PROPOSED FINAL HABITAT SUITABILITY CURVES

There were several modifications proposed at the August meeting to the individual HSI curves of 
American shad, shortnose sturgeon, striped bass and smallmouth bass as well as the removal of the 
mussels and community macroinvertebrate curves from the analysis.  The analysis of the mussels will be 
incorporated into the hydraulic analysis.  The mussel habitat analysis will rely on output from the 2-
dimensional hydraulic model, which is the basis for the instream flow study.  Specifically, modeled 
hydraulic parameters, such as bottom shear stress, depth, and average column velocity, will be analyzed 
for specific areas of interest (i.e., known mussel bed locations) in the study reach, to determine the habitat 
impacts of the existing and alternative flow regimes.

Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies), or EPT, curves were 
added to take the place of the community macroinvertebrate curve, as was discussed at the meeting.  The 
EPT curves were developed from Gore et al. 2001.  The Gore (2001) document provides a correlation 
between habitat suitability criteria for fish and the diversity of the macroinvertabrate community.  The 
paper developed habitat suitability criteria for the EPT community that is commonly used during instream 
flow evaluations.
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Further changes to the striped bass curves were made following discussions with Bob Sadzinski and Eric 
Durell of MDNR.  The shortnose sturgeon curves were modified after a conference call with Don Pugh 
(American Rivers) and Jessica Pruden (NMFS).  Smallmouth bass curves were further modified after 
information was provided by Mike Hendricks (PFBC). All of the information provided during the August 
19 meeting and the subsequent discussions has been used to develop curves for the current analysis. Any 
changes made since the meeting are plotted on the same graph as the original curve so that the group can 
view the changes.

The appendices at the end of this memo provide a proposed final set of habitat suitability criteria, habitat 
guild assignment and periodicity table for review.  All references used in the development of the curves 
are provided in Appendix D.  Please review the information and respond with comments by December 24, 
2010. 
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Appendix A- Revised Habitat Suitability Criteria
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Velocity SI Value
0.00 0.00
0.30 0.00
1.00 1.00
3.00 1.00
4.30 0.00

Proposed Final
Depth SI Value Depth SI Value
0.00 0.00 1.50 0.00
1.00 0.10 5.00 1.00
5.00 1.00 20.00 1.00

20.00 1.00 50.00 0.00
50.00 0.86

100.00 0.00

Final Original
Code SI Value SI Value Type

1 0.00 0.00 Detritus
2 0.00 1.00 Mud
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 1.00 Gravel
6 1.00 1.00 Cobble
7 0.60 1.00 Boulder
8 0.40 1.00 Bedrock

Original

SSpecies:  American Shad
LLifestage:  Spawning
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Velocity SI Value
0.00 0.00
0.20 1.00
1.00 1.00
4.50 0.00

Depth SI Value
0.00 0.00
1.50 0.00
5.00 1.00

20.00 1.00
50.00 0.00

Code SI Value Type
1 0.10 Detritus/Organic
2 0.20 Mud/soft clay
3 1.00 Silt
4 1.00 Sand
5 1.00 Gravel
6 1.00 Cobble
7 0.60 Boulder
8 0.40 Bedrock

SSpecies:  American Shad
LLifestage:  Fry
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Velocity SI Value
0.00 0.00
0.20 1.00
1.00 1.00
4.50 0.00

Depth SI Value
0.00 0.00
0.66 1.00
3.99 1.00
6.60 0.12

13.20 0.00

Code SI Value Type
1 0.10 Detritus/Organic
2 0.20 Mud/soft clay
3 1.00 Silt
4 1.00 Sand
5 1.00 Gravel
6 1.00 Cobble
7 0.60 Boulder
8 0.40 Bedrock

SSpecies:  American Shad
LLifestage:  Juvenile
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Velocity SI Value
0.00 0.70
0.50 1.00
3.00 1.00
5.00 0.00

Depth SI Value
0.00 0.00
1.50 0.00
5.00 1.00

20.00 1.00
50.00 0.00

Code SI Value Type
1 0.10 Detritus/Organic
2 0.20 Mud/soft clay
3 1.00 Silt
4 1.00 Sand
5 1.00 Gravel
6 1.00 Cobble
7 0.60 Boulder
8 0.40 Bedrock

SSpecies:  American Shad
LLifestage:  Adult
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Velocity SI Value Velocity SI Value
0.00 0.00 0.00 0.00
0.30 0.00 1.00 1.00
0.70 0.80 2.50 1.00
1.00 1.00 5.00 0.20
2.50 1.00
3.00 1.00
4.00 0.80
4.90 0.10
5.00 0.00

Depth SI Value Depth SI Value
0.00 0.00 5.00 0.00
3.00 0.70 15.00 1.00
5.00 1.00 40.00 1.00

15.00 1.00 100.00 0.00
40.00 1.00
50.00 0.85

100.00 0.00

Final Original
Code SI Value SI Value Type

1 0.00 0.00 Detritus/Organic
2 0.00 0.00 Mud/soft clay
3 0.00 0.00 Silt
4 0.40 0.00 Sand
5 0.70 0.50 Gravel
6 1.00 1.00 Cobble/rubble
7 0.60 0.50 Boulder
8 0.20 0.00 Bedrock

Proposed Final Original

Proposed Final Original

SSpecies:  Shortnose Sturgeon
LLifestage:  Spawning
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Velocity SI Value
0.00 0.00
0.50 1.00
1.50 1.00
4.00 0.00

Depth SI Value Depth SI Value
0.00 0.00 5.00 0.00
1.00 0.40 15.00 1.00
5.00 1.00 40.00 1.00

15.00 1.00 100.00 0.00
40.00 1.00

100.00 0.00

Final Original
Code SI Value SI Value Type

1 0.00 1.00 Detritus/Organic
2 0.00 1.00 Mud/soft clay
3 0.50 0.70 Silt
4 1.00 0.80 Sand
5 0.70 0.80 Gravel
6 0.30 0.70 Cobble/rubble
7 0.00 0.20 Boulder
8 0.00 0.00 Bedrock

Proposed Final Original

SSpecies:  Shortnose Sturgeon
LLifestage:  Fry
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Velocity SI Value Velocity SI Value
0.00 0.00 0.00 0.00
0.20 1.00 0.50 1.00
0.50 1.00 2.50 1.00
1.50 1.00 5.00 0.00
2.50 0.50
5.00 0.00

Depth SI Value Depth SI Value
0.00 0.00 5.00 0.00
3.00 0.70 10.00 1.00
5.00 1.00 40.00 1.00

10.00 1.00 100.00 0.00
20.00 1.00
40.00 0.40

100.00 0.00

Final Original
Code SI Value SI Value Type

1 0.00 1.00 Detritus/Organic
2 0.40 1.00 Mud/soft clay
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 0.90 Gravel
6 0.60 0.60 Cobble/rubble
7 0.10 0.40 Boulder
8 0.00 0.20 Bedrock

Proposed Final Original

Proposed Final Original

SSpecies:  Shortnose Sturgeon
LLifestage:  Juveniles
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Velocity SI Value Velocity SI Value
0.00 0.00 0.00 0.80
0.20 1.00 0.50 1.00
0.40 1.00 1.50 1.00
0.50 1.00 5.00 0.00
1.50 1.00
2.50 0.50
5.00 0.00

Depth SI Value Depth SI Value
0.00 0.00 5.00 0.00
3.00 0.70 10.00 1.00
5.00 1.00 20.00 1.00

10.00 1.00 40.00 0.40
20.00 1.00 100.00 0.00
40.00 0.40

100.00 0.00

Final Original
Code SI Value SI Value Type

1 0.00 1.00 Detritus/Organic
2 0.40 1.00 Mud/soft clay
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 0.90 Gravel
6 0.60 0.60 Cobble/rubble
7 0.10 0.40 Boulder
8 0.00 0.20 Bedrock

Original

Proposed Final Original

Proposed Final

SSpecies:  Shortnose Sturgeon
LLifestage:  Adults
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Proposed Final
Velocity SI Value Velocity SI Value

0.00 0.00 0.00 0.00
0.50 0.50 0.90 0.00
0.90 0.50 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.50 7.00 0.20
7.00 0.10 13.20 0.00

13.20 0.00

Proposed Final
Depth SI Value Depth SI Value
0.00 0.00 0.0 0.00
1.40 0.20 1.4 0.00
6.00 1.00 6.0 1.00
30.0 1.00 30.0 1.00

Code SI Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft Clay
3 0.6 Silt
4 1.0 Sand 
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock

Original
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SSpecies:  Striped Bass
LLifestage:  Spawning
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Velocity SI Value Velocity SI Value
0.00 0.00 0.00 0.00
0.50 0.50 0.90 0.00
0.90 0.50 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.50 7.00 0.20
7.00 0.20 13.10 0.00

13.10 0.00

Proposed Final
Depth SI Value Depth SI Value
0.00 0.00 0.0 0.00
1.40 0.00 1.4 0.00
6.00 1.00 6.0 1.00
10.0 1.00 10.0 1.00
30.0 0.50 30.0 1.00

Code SI Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft Clay
3 0.6 Silt
4 1.0 Sand 
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock

Proposed Final Original

Original

SSpecies:  Striped Bass
LLifestage:  Fry
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Proposed Final
Velocity SI Value Velocity SI Value

0.00 0.00 0.00 0.00
0.50 1.00 0.90 0.00
0.90 1.00 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.20 7.00 0.20
7.00 0.10 13.10 0.00

13.10 0.00

Proposed Final
Depth SI Value Depth SI Value
0.00 0.00 0.0 0.00
1.40 0.50 1.4 0.00
6.00 1.00 6.0 1.00
15.0 1.00 30.0 1.00
30.0 1.00

Code SI Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft Clay
3 0.6 Silt
4 1.0 Sand 
5 1.0 Gravel
6 1.0 Cobble
7 0.5 Boulder
8 0.5 Bedrock

Original

Original

SSpecies:  Striped Bass
LLifestage:  Juvenile
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Velocity SI Value
0.00 0.00
0.90 1.00
1.64 1.00
3.00 1.00
4.00 1.00
7.00 0.20

13.10 0.00

Proposed Final
Depth SI Value Depth SI Value
0.00 0.00 0.0 0.00
1.40 0.10 1.4 0.00
6.00 1.00 6.0 1.00
30.0 1.00 30.0 1.00

Code SI Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft Clay
3 0.6 Silt
4 1.0 Sand 
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock

Original

SSpecies:  Striped Bass
LLifestage:  Adult
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.50 1.00
0.50 1.00 1.00 0.00
1.00 0.00

Depth SI�Value
0.00 0.00
0.50 0.00
1.00 0.10
1.50 0.30
1.80 0.80
2.00 0.95
2.20 1.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Spawning

0.00

0.20

0.40

0.60

0.80

1.00

0.00 1.00 2.00

Su
ita

bi
lit

y�
In

de
x

Water�Velocity�(ft/sec)

Proposed�Final

Original

0.40�

0.60�

0.80�

1.00�

ta
bi

lit
y�

In
de

x

2.20 1.00
4.80 1.00
5.00 0.95
5.50 0.60
6.00 0.35
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8.00 0.00

Final Original
Code SI�Value SI�Value Type

1 0.10 0.10 Detritus
2 0.10 0.10 Mud
3 0.10 0.10 Silt
4 0.70 0.70 Sand
5 1.00 0.90 Gravel
6 0.50 0.50 Cobble
7 0.20 0.20 Boulder
8 0.00 0.00 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.20 1.00
0.20 1.00 0.25 0.50
0.25 0.50 0.50 0.10
0.50 0.10 1.00 0.00
1.00 0.00

Depth SI�Value
0.00 0.00
0.50 1.00
2.00 1.00
4.00 0.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Fry
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Final Original
Code SI�Value SI�Value Type

1 0.70 0.70 Detritus
2 0.00 0.00 Mud
3 0.00 0.00 Silt
4 0.10 0.10 Sand
5 1.00 0.50 Gravel
6 0.80 0.80 Cobble
7 0.40 0.40 Boulder
8 0.20 0.20 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.40 0.50
1.00 1.00 0.80 0.27
1.15 0.93 1.60 0.10
1.64 0.75 2.00 0.05
2.13 0.55 2.50 0.00
2.46 0.43
2.79 0.32
3.28 0.18
3.61 0.11
4.10 0.02
4.92 0.00

Depth SI�Value
0.00 0.00
1.00 1.00
4.00 1.00
6.00 0.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Juvenile
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Code SI�Value Type
1 0.50 Detritus/Organic
2 0.50 Mud/soft�clay
3 0.50 Silt
4 0.50 Sand
5 0.50 Gravel
6 1.00 Cobble/rubble
7 0.50 Boulder
8 0.50 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.40 0.60
1.00 1.00 0.60 0.20
1.15 0.90 0.80 0.10
1.64 0.75 1.00 0.09
2.13 0.60 1.90 0.00
2.46 0.51
2.79 0.42
3.28 0.29
3.61 0.21
4.10 0.11
4.92 0.00

Depth SI�Value
0.00 0.00
1.00 0.00
3.00 1.00
7.00 1.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Adult
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Final Original
Code SI�Value SI�Value Type

1 0.20 0.20 Detritus
2 0.10 0.10 Mud
3 0.10 0.10 Silt
4 0.50 0.50 Sand
5 0.70 0.70 Gravel
6 0.80 0.80 Cobble
7 1.00 0.60 Boulder
8 0.70 0.70 Bedrock
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Velocity SI�Value
0.00 0.00
0.30 0.00
1.00 1.00
3.00 1.00
4.30 0.00

Proposed�Final
Depth SI�Value Depth SI�Value
0.00 0.00 1.50 0.00
1.00 0.10 5.00 1.00
5.00 1.00 20.00 1.00

20.00 1.00 50.00 0.00

Original

Species:  American Shad
Lifestage:  Spawning
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Final Original
Code SI�Value SI�Value Type

1 0.00 0.00 Detritus
2 0.00 1.00 Mud
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 1.00 Gravel
6 1.00 1.00 Cobble
7 0.60 1.00 Boulder
8 0.40 1.00 Bedrock
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Velocity SI�Value
0.00 0.00
0.20 1.00
1.00 1.00
4.50 0.00

Depth SI�Value
0.00 0.00
1.50 0.00
5.00 1.00

20.00 1.00

Species:  American Shad
Lifestage:  Fry
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Code SI�Value Type
1 0.10 Detritus/Organic
2 0.20 Mud/soft�clay
3 1.00 Silt
4 1.00 Sand
5 1.00 Gravel
6 1.00 Cobble
7 0.60 Boulder
8 0.40 Bedrock
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Species:  American Shad
Lifestage:  Juvenile
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Velocity SI�Value
0.00 0.70
0.50 1.00
3.00 1.00
5.00 0.00

Depth SI�Value
0.00 0.00
1.50 0.00
5.00 1.00

20.00 1.00

Species:  American Shad
Lifestage:  Adult
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Code SI�Value Type
1 0.10 Detritus/Organic
2 0.20 Mud/soft�clay
3 1.00 Silt
4 1.00 Sand
5 1.00 Gravel
6 1.00 Cobble
7 0.60 Boulder
8 0.40 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 0.00 0.00 0.00
0.30 0.00 1.00 1.00
0.70 0.80 2.50 1.00
1.00 1.00 5.00 0.20
2.50 1.00
3.00 1.00
4.00 0.80
4.90 0.10
5.00 0.00

Depth SI�Value Depth SI�Value
0.00 0.00 5.00 0.00
3.00 0.70 15.00 1.00
5.00 1.00 40.00 1.00

15.00 1.00 100.00 0.00
40.00 1.00

Species:  Shortnose Sturgeon
Lifestage:  Spawning
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Final Original
Code SI�Value SI�Value Type

1 0.00 0.00 Detritus/Organic
2 0.00 0.00 Mud/soft�clay
3 0.00 0.00 Silt
4 0.40 0.00 Sand
5 0.70 0.50 Gravel
6 1.00 1.00 Cobble/rubble
7 0.60 0.50 Boulder
8 0.20 0.00 Bedrock
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Velocity SI�Value
0.00 0.00
0.50 1.00
1.50 1.00
4.00 0.00

Depth SI�Value Depth SI�Value
0.00 0.00 5.00 0.00
1.00 0.40 15.00 1.00
5.00 1.00 40.00 1.00

15.00 1.00 100.00 0.00
40.00 1.00

Species:  Shortnose Sturgeon
Lifestage:  Fry

Proposed�Final Original
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Final Original
Code SI�Value SI�Value Type

1 0.00 1.00 Detritus/Organic
2 0.00 1.00 Mud/soft�clay
3 0.50 0.70 Silt
4 1.00 0.80 Sand
5 0.70 0.80 Gravel
6 0.30 0.70 Cobble/rubble
7 0.00 0.20 Boulder
8 0.00 0.00 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 0.00 0.00 0.00
0.20 1.00 0.50 1.00
0.50 1.00 2.50 1.00
1.50 1.00 5.00 0.00
2.50 0.50
5.00 0.00

Depth SI�Value Depth SI�Value
0.00 0.00 5.00 0.00
3.00 0.70 10.00 1.00
5.00 1.00 40.00 1.00

10.00 1.00 100.00 0.00
20.00 1.00

Species:  Shortnose Sturgeon
Lifestage:  Juveniles
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Final Original
Code SI�Value SI�Value Type

1 0.00 1.00 Detritus/Organic
2 0.40 1.00 Mud/soft�clay
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 0.90 Gravel
6 0.60 0.60 Cobble/rubble
7 0.10 0.40 Boulder
8 0.00 0.20 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 0.00 0.00 0.80
0.20 1.00 0.50 1.00
0.40 1.00 1.50 1.00
0.50 1.00 5.00 0.00
1.50 1.00
2.50 0.50
5.00 0.00

Depth SI�Value Depth SI�Value
0.00 0.00 5.00 0.00
3.00 0.70 10.00 1.00
5.00 1.00 20.00 1.00

10.00 1.00 40.00 0.40
20.00 1.00 100.00 0.00

Species:  Shortnose Sturgeon
Lifestage:  Adults
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100.00 0.00

Final Original
Code SI�Value SI�Value Type

1 0.00 1.00 Detritus/Organic
2 0.40 1.00 Mud/soft�clay
3 0.00 1.00 Silt
4 1.00 1.00 Sand
5 1.00 0.90 Gravel
6 0.60 0.60 Cobble/rubble
7 0.10 0.40 Boulder
8 0.00 0.20 Bedrock
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Proposed�Final
Velocity SI�Value Velocity SI�Value

0.00 0.00 0.00 0.00
0.50 0.50 0.90 0.00
0.90 0.50 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.50 7.00 0.20
7.00 0.10 13.20 0.00

13.20 0.00

Proposed�Final
Depth SI�Value Depth SI�Value
0.00 0.00 0.0 0.00
1.40 0.20 1.4 0.00
6.00 1.00 6.0 1.00
30.0 1.00 30.0 1.00

Species:  Striped Bass
Lifestage:  Spawning
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Code SI�Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft�Clay
3 0.6 Silt
4 1.0 Sand�
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 0.00 0.00 0.00
0.50 0.50 0.90 0.00
0.90 0.50 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.50 7.00 0.20
7.00 0.20 13.10 0.00

13.10 0.00

Proposed�Final
Depth SI�Value Depth SI�Value
0.00 0.00 0.0 0.00
1.40 0.00 1.4 0.00
6.00 1.00 6.0 1.00
10.0 1.00 10.0 1.00

Species:  Striped Bass
Lifestage:  Fry
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Code SI�Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft�Clay
3 0.6 Silt
4 1.0 Sand�
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock
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Proposed�Final
Velocity SI�Value Velocity SI�Value

0.00 0.00 0.00 0.00
0.50 1.00 0.90 0.00
0.90 1.00 1.64 1.00
1.64 1.00 3.00 1.00
3.00 1.00 4.00 1.00
4.00 0.20 7.00 0.20
7.00 0.10 13.10 0.00

13.10 0.00

Proposed�Final
Depth SI�Value Depth SI�Value
0.00 0.00 0.0 0.00
1.40 0.50 1.4 0.00
6.00 1.00 6.0 1.00
15.0 1.00 30.0 1.00

Species:  Striped Bass
Lifestage:  Juvenile
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Code SI�Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft�Clay
3 0.6 Silt
4 1.0 Sand�
5 1.0 Gravel
6 1.0 Cobble
7 0.5 Boulder
8 0.5 Bedrock
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Velocity SI�Value
0.00 0.00
0.90 1.00
1.64 1.00
3.00 1.00
4.00 1.00
7.00 0.20

13.10 0.00

Proposed�Final
Depth SI�Value Depth SI�Value
0.00 0.00 0.0 0.00
1.40 0.10 1.4 0.00
6.00 1.00 6.0 1.00
30.0 1.00 30.0 1.00

Species:  Striped Bass
Lifestage:  Adult
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Code SI�Value Type
1 0.1 Detritus/Organic
2 0.4 Mud/Soft�Clay
3 0.6 Silt
4 1.0 Sand�
5 1.0 Gravel
6 1.0 Cobble
7 1.0 Boulder
8 1.0 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.50 1.00
0.50 1.00 1.00 0.00
1.00 0.00

Depth SI�Value
0.00 0.00
0.50 0.00
1.00 0.10
1.50 0.30
1.80 0.80
2.00 0.95
2.20 1.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Spawning
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7.00 0.10
7.30 0.05
8.00 0.00

Final Original
Code SI�Value SI�Value Type

1 0.10 0.10 Detritus
2 0.10 0.10 Mud
3 0.10 0.10 Silt
4 0.70 0.70 Sand
5 1.00 0.90 Gravel
6 0.50 0.50 Cobble
7 0.20 0.20 Boulder
8 0.00 0.00 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.20 1.00
0.20 1.00 0.25 0.50
0.25 0.50 0.50 0.10
0.50 0.10 1.00 0.00
1.00 0.00

Depth SI�Value
0.00 0.00
0.50 1.00
2.00 1.00
4.00 0.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Fry
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Final Original
Code SI�Value SI�Value Type

1 0.70 0.70 Detritus
2 0.00 0.00 Mud
3 0.00 0.00 Silt
4 0.10 0.10 Sand
5 1.00 0.50 Gravel
6 0.80 0.80 Cobble
7 0.40 0.40 Boulder
8 0.20 0.20 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.40 0.50
1.00 1.00 0.80 0.27
1.15 0.93 1.60 0.10
1.64 0.75 2.00 0.05
2.13 0.55 2.50 0.00
2.46 0.43
2.79 0.32
3.28 0.18
3.61 0.11
4.10 0.02
4.92 0.00

Depth SI�Value
0.00 0.00
1.00 1.00
4.00 1.00
6.00 0.00

Species:  Smallmouth Bass
Lifestage:  Juvenile
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Code SI�Value Type
1 0.50 Detritus/Organic
2 0.50 Mud/soft�clay
3 0.50 Silt
4 0.50 Sand
5 0.50 Gravel
6 1.00 Cobble/rubble
7 0.50 Boulder
8 0.50 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.40 0.50
1.00 1.00 0.80 0.27
1.15 0.93 1.60 0.10
1.64 0.75 2.00 0.05
2.13 0.55 2.50 0.00
2.46 0.43
2.79 0.32
3.28 0.18
3.61 0.11
4.10 0.02
4.92 0.00

Depth SI�Value
0.00 0.00
1.00 1.00
4.00 1.00
6.00 0.00

Species:  Smallmouth Bass
Lifestage:  Juvenile
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Code SI�Value Type
1 0.50 Detritus/Organic
2 0.50 Mud/soft�clay
3 0.50 Silt
4 0.50 Sand
5 0.50 Gravel
6 1.00 Cobble/rubble
7 0.50 Boulder
8 0.50 Bedrock
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Velocity SI�Value Velocity SI�Value
0.00 1.00 0.00 1.00
0.10 1.00 0.40 0.60
1.00 1.00 0.60 0.20
1.15 0.90 0.80 0.10
1.64 0.75 1.00 0.09
2.13 0.60 1.90 0.00
2.46 0.51
2.79 0.42
3.28 0.29
3.61 0.21
4.10 0.11
4.92 0.00

Depth SI�Value
0.00 0.00
1.00 0.00
3.00 1.00
7.00 1.00

OriginalProposed�Final

Species:  Smallmouth Bass
Lifestage:  Adult
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Final Original
Code SI�Value SI�Value Type

1 0.20 0.20 Detritus
2 0.10 0.10 Mud
3 0.10 0.10 Silt
4 0.50 0.50 Sand
5 0.70 0.70 Gravel
6 0.80 0.80 Cobble
7 1.00 0.60 Boulder
8 0.70 0.70 Bedrock
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Velocity SI�Value
0.00 0.50
0.30 1.00
1.00 1.00
3.00 0.00

Depth SI�Value
0.00 0.00
0.30 0.50
1.60 1.00
2.30 1.00

Species:  Ephemeroptera (Mayflies)
Lifestage:  Community Diversity -Large River
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Code SI�Value Type
1 0.10 Detritus/Organic
2 0.25 Mud/soft�clay
3 0.50 Silt
4 0.60 Sand
5 0.85 Gravel
6 1.00 Cobble/rubble
7 0.80 Boulder
8 0.10 Bedrock
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Velocity SI�Value
0.00 0.00
0.30 1.00
1.00 1.00
1.30 0.50
1.60 0.50
2.00 0.30
2.30 0.28
2.60 0.22
3.00 0.00

Depth SI�Value
0.00 0.00
0.65 0.10
1.30 0.50
1.60 1.00

Species:  Plecoptera (Stoneflies)
Lifestage:  Community Diversity -Large River
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Code SI�Value Type
1 0.00 Detritus/Organic
2 0.00 Mud/soft�clay
3 0.25 Silt
4 0.25 Sand
5 0.80 Gravel
6 1.00 Cobble/rubble
7 0.70 Boulder
8 0.10 Bedrock
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Velocity SI�Value
0.00 0.00
0.30 1.00
1.00 1.00
1.60 0.80
3.00 0.00

Depth SI�Value
0.00 0.00
0.30 0.50
1.30 0.50
1.60 1.00

Species:  Tricoptera (Caddisflies)
Lifestage:  Community Diversity -Large River
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Velocity SI�Value

Species: Shallow-Slow Guild
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Velocity SI�Value
0.00 0.00
0.25 0.90
0.50 1.00
1.00 1.00
1.50 0.20
2.00 0.10
3.00 0.00

Depth SI�Value
0.00 0.00
0.50 0.90
0.75 1.00

Species: Shallow-Fast Guild
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Velocity SI�Value

Species: Deep-Slow Guild
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Velocity SI�Value
0.25 0.00
1.00 1.00
2.00 1.00
3.00 1.00
3.50 1.00
4.25 0.00

Depth SI�Value
2.00 0.00
2.50 1.00
4.50 1.00
5.00 0.00

Species: Deep-Fast Guild
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