Developing and Implementing
Environmental Flows:

Savannah River, GA/SC

a case study
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Altered Flow Regimes in the U.S.

[

* <2% of all major rivers remain
free-flowing

* 1,000’s of large dams, including
nearly 500 USACE multi-purpose
reservoirs:

+ Flood protection
+ Hydropower: 24% of U.S.
+ Recreation: 370M visits/yr

+ Water supply: ~10M ac-ft
(32M people)
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Ecologically Sustainable
Water Management

Environmental Flows:

The flow of water in a river
or lake that sustains healthy
ecosystems and the goods
and services that humans
derive from them.
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Lower Savannah River and Estuary
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Savannah River, GA (Augusta)
Environmental Flow Components (1884-2003)
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Savannah River, GA (Augusta)
Extreme Low Flows {Peak)

3,000 ¢ 7
N . ‘L j lv ﬂul h """""""""""""" Moo
2500" ﬂ‘l """ ﬂ { \‘
Cd q d v [
—. 2,000 |
w
5
o]
m 1,500
as
S
°
L1 poo
—a— Pre-Impact Flows (1854-1953)
—8— Post-Irmpact Flows (1954-2003)
500 1 — 75th percentile
---- Median
— 25th percentile
0

1884 1890 1897 15904 1911 1918 1925 1832 1939 1946 1953 1960 1967 1974 1881 1980 1995 2002

Savannah River, GA (Augusta)
Small Floods (Frequency)
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Savannah River, GA (Augusta)
High Flow Pulses (Rise Rate)
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Savannah River, GA (Augusta)
High Flow Pulses (Fall Rate)

0

500
-1.000
1800
2000

28]

Rate (cfs/day)

3000

3500

-4000
——Pre-mpact Flows (1884-1953)
== Postlmpact Flows (1954-2003)

4,500 — 75th percentile

— 25th percentile

5,000
1884 1890 1897 1904 1911 1918 1925 1932 1939 1946 1953 1960 1967 1974 1981 1988 1995 2002

Steps for Developing Environmental Flows
Savannah River (GA/SC)

Step |
Orientation
Meeting

Step 5
Data Collection
& Research

Program Step 2
Literature

Step 4
Implementation
of Flow
Prescription

Step 3
Flow
Recommendations
Workshop




Environmental Flows Workshop

The goal was not to create optimal conditions for all species all of the time;
rather, we wanted to create adequate conditions for all native species
enough of the time.
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Ecological Model of the Savannah River
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Flow Workshop Structure

EFCs for:

* Dry years
Shoals High Pulse * Average years
* Wet years
Low Flow
Full Group Floodplain High Pulse Unified High
Low Flow Unified Low
Defined by:
* Magnitude
Estuary High Pulse aaney
« Duration
vy B * Rate of change
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Environmental Flow Recommendations

Savannah River, USA (below Thurmond Dam)

50,000-70.000 cfs; 2 weeks, avg every 2
* Maintain channel habitats
« Create floodplain topographic relief

Details:
20,000-40,000 cfs; 2-3 days, 1/month

O WetYear

: O Avg Year

+ O DryYear

+ Provide fish access to the floodplain

Floods G control invasive species l Pu rposes:
+ Maintain wetlands and fill oxbows and sloughs N . .
« Enhance nutrient cycling & improve water clarity * Provide pred ator-free habitat for birds
« Disperse tree seeds .
* Disperse tree seeds
530,000 ofs; 5 pulses, >2 days with 2 events * Transport fish larvae
212 wesk durafion (March end cerly April * Flush woody debris from floodplain to
20,000-40,000 cfs; 2-3 days, 1/month channel
« Provide predator-free habitat for birds . .
. - Disperse tree seeds * Floodplain access for fish
ngh Flow « Transport fish larvae F, h t NSBLD
- i .
Pulses T e slilpassageliay
« Fish passage past NSBLD
<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 Flows ‘ « Larval drift for pelagic spawners ‘
<5,000 cfs
....................... « Adequate floodplain drainage
Ke]! « Create shallow water habitat for small-bodied fish

3,000 cfs; 3 successive years every 10-20 years
« Floodplain tree recruitment

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC
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Environmental Flow Recommendations
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High Flow “20000 c 517000 e
Pulses

Ecosystem Functions Model

Floods River-Floodplain Section

"+ Savannah.efm - HEC-EFM

[Ere——— Fle Edit Help

Desaiption:
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e - Fabitat for Shad and Strped Bass
Base - Sorng Stur g=on Spawning

[Base - Habitat for Resident Fish and Qutmigrants

» Baxe - Fal Strgean speun
v T —
LowFlows Buke -Fal

Statistical queries

&= From: o1p1 (i)

Tor  [ospr (mid)

[ Duratonof | 30 days
o D

%, &
I Rate of change: €
o J

Time series specifications

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

P8 <o exceadance (of tme)

Ecosystem Functions Model (EFM) —
Analyze alternative flows (ResSim)

r Individual water year
I™ Relatonship-defined water year
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Environmental Flows

Sustainable Rivers Project: Savannah River
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