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Brief Backstory

* Managed Aquatic Systems Class
* Ageing Reservoirs & Management

* How can we be proactive in
addressing these impending issues?

e System Relationships —the Dam
and its Reservoir

* Ageing from a system wide
perspective
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FEATURE

Reservoir Rehabilitations:
Seeking the Fountain of Youth

nd associated services, of these systems through time. The goal of
habitat rehabilitation is often to alter the trajectory of the aging process such that the duration of the desired
state is prolonged. There are two important characteristics in alteration of the trajectory—the amplitude
relative to current state and the subsequent rate of change, or aging—that ultimately determine the duration
of extension for the desired state. Rehabilitation processes largely fall into three main categories: fish

ter quality manipulation, and physical habitat manipulation. We can slow aging
of reservoirs through carefully implemented management actions, perhaps even turning back the hands of
time, but we cannot stop aging. We call for new, innovative perspectives that incorporate an understanding
of aging processes in all steps of rehabilitation of reservoirs, especiaily in planning and assessing

Jonathan J. Spurgeon
School of Natural Resources,
University of Nebraska, Lincoln, NE

Nathaniel T. Stewart

Nebraska Cooperative Fish and
Wildlife Research Unit. and School
of Natural Resources, University of

Nebraska, Lincoln,

Nick P. Hogberg
School of Natural Resources,

University of Nebraska, Lincoln, NE

Mark T. Porath

Nebraska Game and Parks
Commission, Fisheres Division,
Lincoln, NE

Prosent address for Nick P,
Hogberg: Wyoming Game and Fish
Departrent, Casper, WY B2604




Oroville Dam: State official says new
spillway already has cracks — Mercury
News 11/28/2017

“State officials say emergency and
subsequent repairs of the 770-foot dam
have so far cost at least $640 million but
not all costs have been identified yet.”

“In February, authorities ordered nearly
200,000 people downstream of the dam
to evacuate when both spillways
suddenly began crumbling. ”

" City of Oroville sues over 2017 spillway emergency

' KCRA Sacramento - 9 hours ago
A small California city at the base of the tallest U.S. dam filed a lawsuit Wednesday
against the state over an emergency that forced authorities to order 188,000 people

Sl o flee last year, arquing the crisis was caused by decades of mismanagement. The

N

PR City of Oroville blames a culture of cronyism anda...
California City Sues State Qver Oroville Dam Crisis in 2017



Dams in the
USA 50+ years & older
N ~ 50,000

Data: “dams” r package
U.S. Army Corps of Engineers National Inventory of Dams
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15,498 (17%) dams identified
as high-hazard potential




M All Dam Failures
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Toxic algae blooms becoming
more common across US

By Associated Press June 22, 2018
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€he New 1Jork Times

° u.s. v
Changing the BN S |
America’s Aging Dams Are in Need of Repair
* |deal outcomes from change
* Controlled transitions for Lot P!
infrastructure & socio-ecological T 3 -
SystemS i ::‘:\:_:'::- » Detroit
* Needs for change . 2 e )
 Understanding slowing vs ending SR “
the ageing process . " Releigh

* A proactive approach
* There is no silver bullet action

e Our solution — a conceptual
exit strategy framework €% youson

Hono! ul‘.
Age of Major Dams
—
10



Apparent Quality

Construction * Dam Failure
Complete Original Dam

Dam Actions vs Aging

Dam Action
Point

T

Possible Failure

due to design

flaw Current Management
&
Exit Strategy Development
Opportunity

Time



Apparent Quality

Construction
Complete

T

Possible Failure
due to design
flaw

Dam Actions vs Aging ——

t

Current Management
&
Exit Strategy Development
Opportunity

Dam Failure

Original Dam
No Action

Dam Action
Point

Time



Apparent Quality

Construction
Complete

T

Possible Failure
due to design
flaw

Dam Actions vs Aging ——

t

Current Management
&
Exit Strategy Development
Opportunity

Dam Failure

Original Dam
No Action

Dam Action
Point

Time



Apparent Quality

Construction
Complete

T

Possible Failure
due to design
flaw

e

Dam Actions vs Aging ——

t

Current Management
&
Exit Strategy Development
Opportunity

Dam Failure

Original Dam
No Action
Full Decommission

Dam Action
Point

Time



Apparent Quality

Construction
Complete

T

Possible Failure
due to design
flaw

e

Dam Actions vs Aging ——

t

Current Management
&
Exit Strategy Development
Opportunity

Dam Failure

Original Dam

No Action

Full Decommission
Recommission / Refortify

Dam Action
Point

Future
Management

Time



Apparent Quality

Construction
Complete

T

Possible Failure
due to design
flaw

1%

Dam Actions vs Aging

t

Current Management
&
Exit Strategy Development
Opportunity

Dam Failure

Original Dam

No Action

Full Decommission
Recommission / Refortify
Partial Decommission

Dam Action

Point /

Future
Management

Time



Apparent Quality
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A tale of two dams

Wyoming

Nebraska

Streams

:I Counties Republican River Basin

| states O Cities A Reservoirs ORISR0 60 %0 12&“%

Map by: Nebraska DNR
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Bonny Dam
Constructed in 1951
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Bonny Reservoir After Draining

Lori Potter — Kearney Hub — https://en.wikipedia.org/wiki/Bonny _Dam#/media/File:Bonny_Reservoir_-
https://www.kearneyhub.com/news/local/water-tour-series-draining-bonny- _Spring_2014.JPG
reservoir-one-part-of-colorado/article_c0150ae6-d192-5¢10-a709-

9f16c541ab78.html




Red Willow Dam
Constructed in 1962
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Red Willow Dam — Embankment Repair
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Red Willow Dam — Embankment Repair




Red Willow Dam — Embankment Repair
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Red Willow Dam & Hugh Butler Lake




Call to Action

Present Day Dams and Reservoirs

Global Reservoir and Dam Database, Version 1 (GRanDv1), Revision 01
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+ Fisheries Navigation

+  Flood control Not classified
Hydroelectricity . Other

+ lrrigation + Recreation

+  Water supply

Lehner et al. 2011 Frontiers in Ecology and the Environment

Future Dams™* and Reservoirs
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* Dams under construction
¢ Dams planned

*Map of Hydropower Dam Development
Zarfl et al. 2015 Aquatic Sciences




