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What is Instream Flow or IFIM?

e Instream

 Flow
* Incremental

» Methodology
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What is IFIM...Really???

It is a way to relate:
Changes in River Flow

to

Changes in the Amount of
Aquatic Habitat

on an

Incremental Basis
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Stage vs. Discharge

-_
(o]
1

-_—
(=2]
1 [

-
NN

-
N
1 (-

-_—
o
1 [

River Stage (ft)

o o
(7] (o]

o ¢ ¢
»

o
N

0_0 % T T T T % T T T T % T T T T % T T T T % T T T T % T T T T

0 10 20 30 40 50
Discharge (cubic ft / sec)

60

70 80

HXR | \C1a




Habitat vs. Discharge

Elk River Weighted Usable Area
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Aquatic Habitat

What's Important?

Depth

Velocity

Substrate

Cover (hiding spots)

IFIM Only Considers These

* Food Availability

* Predators

« Water Quality

« Water Temperature
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]
Example: Habitat Suitability Criteria - Depth

Channel Catfish
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]
Example: Habitat Suitability Criteria - Velocity

Channel Catfish
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I
Example: Habitat Suitability Criteria — Substrate/Cover

Channel Catfish Adult
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How do you
start?
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Overview of the IFIM Process

1. Field Reconnaissance & Habitat Mapping
2. Study Design

3. Habitat Weighting

4. Transect Selection & Setup

5. Flow Measurements

6. PHABSIM Modeling

/. Time Series Analysis

8. Habitat Results

9. Habitat Based Flow Determination
10.Study Report
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Field Reconnaissance
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Habitat Mapping (Width and Depth




Habitat Mapping (Type




Habitat Mapping (Species




Habitat Mapping Results




ize Study

Fina
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Final Study Design




Step 3:
Habitat

Weighting

Habitat Type

Number of

Total

Percent

Occurrences | Length (ft) (%)
Riftle 4 431 11
Run 3 591 16
Glide / Shallow Pool 4 1,041 28
Deep Pool 3 1,701 45
Total 3,764 100
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Step 4
Transect
Selection




Example: Elk River

——— glide/shallow pool

=== deep pool
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N
Substrate, Velocity and Depth Measurements

< [

Widths

& Substrate Measurements

@ Velocity Measurements

Flow = Velocity x Area I
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Velocity and Depth: Cataraft with ADCP
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ADCP Velocity Magnitude Profile
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N
Velocity and Depth: Mini-Cataraft with ADCP




Velocity and Depth: Manual and ADCP Method




Distance and Elevation Measurements




IFIM studies




....and a lot of
people....




....but they can
also be relatively
low intensity
efforts

Low Flow

8 cfs







Mid-High Flow
50 cfs




High Flow




Calibration vs. Simulation Flows




What is PHABSIM?

Step 6:
PHABSIM
Modeling

Physical
 HABitat
« SIMulation
Model
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Cell Habitat
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Habitat Suitability Criteria - Depth

Suitability Index
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Weighted Usable Area (WUA)
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Flow to Habitat Conversion

Flow (cfs) WUA (sq ft)
100 17,797
200 45,399
400 103,250
700 160,229
850 175,466

1,000 186,424
1,300
1,600
1,900
2,200
2,425
2,500
2,800

107,434
32,198
13,367

8,345
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Habitat vs. Discharge

Elk River Weighted Usable Area
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Weighted Usable Area provides the
magnitude of available aquatic
habitat...

...But not the frequency at
which 1t occurs.
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Step 7
Time Series
Analysis




N
Time Series Analysis

‘

USGS
USGS 02116500 YADKIN RIVER AT YADKIN COLLEGE, NC

288088

18688

18688

DAILY Discharge, cubic feet per zecond

508
Jul B89 Jul 23 Aug B6 Aug 28 Sep B3 Sep 17 Oct a1

---------- EXPLANATION —————————-

—— HEDIAN DAILY STREAHFLOH BASED ON 76 YEARS OF RECORD
— DAILY HEAN DISCHARGE

Provisional Data Subject to Revision
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Periodicity

Species JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Carolina Redhorse

American Shad

Striped Bass

Cape Fear Shiner*

Bluehead Chub

Channel Catfish

. Spawning
Early Life Stage (estimated to begin two-thirds of the way through the spawning period and lasting 60 days post spawn; except for Cape Fear Shiner)

Source: Jenkins and Burkhead (1993)
* Cape Fear Shiner Source: Hewitt et al. (2009)
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Step 8:

Habitat Results g™




Habitat Duration Curves

Exceedance AUC 1% to 100%
Period of Record 1930-2009
Creek X Node 1 — Species Example A
August — All Water Year Types — Alternate Min Flow = 5.0

232416 —

209,174 —

185,933 -

162,691 — Atea Under The Curve
AUC  Unimp

139,450 — . A
Unimp: 12370378
Reg B0} TETSH

g

: LB

Percent of Time Equalled or Exceeded

[pﬁdterr\aﬂva Regulated .,J Unimpaired ‘,J Ragulatﬂd]

HXR | \C1a




Interactive Habitat Results
Option 1: Existing Conditions

AUC - Monthly Comparison
Creek X Period of Record 1930-2009
Creek X Node 1 — Species Example A

Il Alternative Regulated  [Jll Unimpaired || Regulated




Interactive Habitat Results
Option 2: 80% Unimpaired

AUC - Monthly Comparison
Creek X Period of Record 1930-2009
Creek X Node 1 — Species Example A

B Alternative Regulated [l Unimpaired || Regulated




Interactive Habitat Results
Option 3: Match Unimpaired

AUC - Monthly Comparison
Creek X Period of Record 1930-2009
Creek X Node 1 — Species Example A

B Alternative Regulated [} Unimpaired [} Regulated




Option1 | Option2 | Option 3
80% Match

Step 9: Month| Existing |Unimpaired Unimpaired
. Jan 0 0 0
Habitat Based Feb 0 0 5
Mar| 0 0 6
FlOW Apr, 0 0 10
: . May 0 4 10
Determination P m— . 5
Jul 0 3 5
Aug 0 3 4
Sep 0 3 4
Oct 0 3 5
Nov 0 3 6
Dec 0 3 6
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Is This The Answer??

* Need to take into consideration with other studies:
— Water Supply
— Water Quality
— Recreation (eg. paddling & angling)
— Aesthetics
— Lake Levels
— Economics
— Etc.

It’s Part of the Answer......
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Step 10:
Study Report
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Recap of the IFIM Process

1. Field Reconnaissance & Habitat Mapping
2. Study Design

3. Habitat Weighting

4. Transect Selection & Setup

5. Flow Measurements

6. PHABSIM Modeling

/. Time Series Analysis

8. Habitat Results

9. Habitat Based Flow Determination
10.Study Report
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Questions?

HR | \l1a




