Tools To Assess Environmental Flows
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Sustainable Rivers Project (SRP)

...national collaboration between
the U.S. Army Corps of Engineers
and The Nature Conservancy to
re-operate dams

The Nature £
Conservancy. ™

LUS Army borps
of Engineers




Sustainable Rivers Project (SRP)

e Collaboration on 9 River Systems

e Joint Training Courses

* Inferagency Personnel Agreement
e New Modeling Capabillities

e Joint Software Development
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Ecological Model of the Savannah River
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Ecosystem Flow Recommendations
Savannah River, below Thurmond Dam (River-Floodplain)

50.,000-70,000 cfs; 2 weeks, avg every 2 yrs
* Maintain channel habitats

* Create floodplain topographic relief

* Provide fish access to the floodplain
FlOOdS « control invasive species
» Maintain wetlands and fill oxbows and sloughs
* Enhance nutrient cycling & improve water clarity
* Disperse tree seeds

>30,000 cfs; 5 pulses, >2 days with 2 events
of 2 week duration (March and early April)

20,000-40.000 cfs; 2-3 days, 1/month
* Provide predator-free habitat for birds

* Disperse tree seeds

H |g h * Transport fish larvae
* Flush woody debris from floodplain to channel
FIOW * Floodplain access for fish
* Fish passage past NSBLD
Pulses
<13.000 cfs; 3 successive years, every 10-20 years
* Floodplain tree recruitment
8.000-12,000 cfs;
» Exchange water with oxbows
>8.000 cfs
LOW * Larval drift for pelagic spawners
Flows <5,000 cfs
noecececcccccccecccecacecans . . Adequate f|oodp|ain drainage
: Ke)[ : » Create shallow water habitat for small-bodied fish
s 000 cfs; ive y ry 10-20y
: B Wet Year : 3.000 cfs; 3 successive years every 10-20 years

* Floodplain tree recruitment
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Savannah Flow Recommendations
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# pulsinator - Savannah EE|E|

File Project Plots Reports  Help

Pulsinator =

State: |Dr\,n' ﬂ

Pulze/Flood Flows: JMarch-April Pulzes ﬂ

Deﬁning State Description: |F‘ulses to help migrating shad | I ﬁP_FM’U_PS]ES

Date: | 20Feh 1o | 10May

FlDWZI l5000.0 o | lg000.0 (cfs)

& Pulsinator - Define/Edit States

{* Define state by name and year

Period of Record: Water Years | 1990 o M;Y

Marne: Years Description
L= 1990, 1993, 1996, 1995, 2003 |By annual volume, the wettest third of water vears in the POR.

Average 1992, 19941995, 1997 By annual volume, the middle third of water vears inthe POR.
Diry 1991, 1993-2002 By annual volume, the driest third of water vears inthe POR.
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P U |Si n O TO r Real-time comparisons

Scripting environmental flows to natural flows &
l existing operations

& Pulsinator - Savannah Q@@

File Project Plots Reports  Help
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Reality Check

Access to other data
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HEC-ResSim

" HEC-ResSim - SRB_Comp

' Reservoir Evaluation
wose [t <] System — Reservoir
| modeling to analyze

End: 27 Sep 2003, 0100 WO-I-er mcnogemen.l.
alternatives

_1 SysPower
Lo |7 SysPow

. '| RES Reservoir. Editor

Resetvoir  Edit Operations Zone Rule IF Block

Resenoit [Thurmand ~| Description | | W aleore|»| M|

Physical Dperations | Observed Data |

Operation Set |1 oon j Description |DB Rules + Drought 5% + THNC Rec's J

Zane-Rules | Rel. Alloc. | | \

™ Induced Surcharge
Flood Cantral -
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Scrlpts { ¥ Drought Level
= IF (Drought Level 3) Parameter Flow =
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Advanced Features used by Y

- i I™ RisingiFalling Condition Edit...

Hhawen vie

S h District — System “Em r
avannah Disfrict — Syste LRy

Hydropower; State Variables; If, o= B
Then, Else Logic...
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Welcome t

Indicators of Hydrologic
Alteration (IHA)

he Indicators
. g of Hydrologic
e IHA: stafistical software Aleraton

for analyzing flow regimes
e Potential DSS-IHA link

o allow immediate assessment of
management options



HEC-EFM

50-70,000 cfs . . .
Floods River-Floodplain Section
Create floodplain topographic relief
50-70,000 cfs

Hydrology-Ecology Links

Provide predator-free habitat for birds
>20,000 cfs
Distribute tree seeds, transport fish larvae
>20,000 cfs

Flush woody debris from floodplain to channel Exchange water with oxbows
H >20,000 cfs 8-12,000 cfs
ngh FIOW Floodplain access for fish
Pulses >20,000 cfs
Fish passage past NSBLD

>20,000 cfs

Tree recruitment
<13,000 cfs for 3-yr sequence

Larval drift for pelagic spawners
>8,000 cfs

Low Flows Adequate floodplain drainage
<5,000 cfs
Habitat for slow shallow guild fishes
<5,000 cfs

Seed Germination
Very low, 3-yr sequence

B:. Savannah.efm - HEC-EFM
File Edit Help

Relationship name
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Ecosystem Functions Model
(EFM) — Analyze alternative
flows (ResSim) from an
ecosystem perspective
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HEC-EFM: Results

B:. Savannah.efm - HEC-EFM
File Edit Help

Evaluated at: 03/31/2004 13:01

Summary
Unimpaired Gaged Prescription
Relationship Stage, ft FHow, cfs Chg. Stage,ft Flow, cfs Chg. Stage, ft Flow, cfs
Base - Habitat for Shad and Striped Bass f 2.9 4,556 Pos 3.8 5572 Neg 1.8 4,067
Pulse - Habitat for Shad and Striped Bass 334 130,469  lleg 21.6 34,974  Meg 23.2 50,000
Base - Spring Sturgeon Spawning 2.4 4486  Pos 3.9 5,580  Fos 4.4 6,000
Base - Shoals Spider Lilly f 3.3 6,811 MNeg 3.5 5314 Neg b | 2,700
Pulse - Shoals Spider Lilly 24.4 70,488  Pos 19.6 27,779  Pos 4.4 6,000

Base - Habitat for Resident Fish and
Outmigrants

Base - Fall Sturgeon Spawn .0 711 1.4 3,768 : 4,000

Pulse - Fall Sturgeon Spawn f 34,324 MNec 7.3 10,252  Meg : 3,675

Base - Floodplain Seedling Establishment n/f 12,308 0s 4.8 6,387 0s s 2,700

Flood - Geomorphic Effects 133,395 /e 36,269 1/ 50,000

Fulse - Freshening Fulse f 40,775 28,440 16,286
Index Values

Unimpaired Gaged Prescription

14.0 16,533 Neg 7.6 0,008 Neg 8 3,350

Notes:

Properties | Relationships | Tables if

Completed Recalc




HEC-RAS

River Analysis System — & cctreresera
River hydraulics, steady [eaemmebile e —
or unsteady state

Ashuelot Plan: Plan 01  10/21/2004
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Going Spatial...

o Statistical results (flows) are input to a
hydraulic model (HEC-RAS) to

develop:

e Water surface profiles
e Shear stress

e GeoRAS distributes RAS output into
grids for GIS analysis and display

e Depth grid
e Velocity grid
e |[nundation boundary maps




EFM-RAS

Floodplain Spawning

Without Project

With Project




Tools for Assessing Environmental
Flows in Dam Operations

e Instifutional relationships:

— coordination and collaboration on multiple
projects

— joint tfraining

— formal staff exchanges (IPA)

... are fostering the improvement of
existing fools and the development
of new ones
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The common definition of a
problem leads to the common
development of a solution
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