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Aerial photography - Iceland Rivers by Andre Ermolaev
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National Inventory of Dams
e >87 000 Dams >25 ft w/ 15ac-ft capacity or >6ft w/ 50ac-ft capacity

® ~99,000 Dams regulated by states & in the USFWS Barrier Database

e Several Million Dams status Report on the Nation’s Floodplain Management Activity, 1989
(includes an estimated 2.5 million NRCS dams built as of 1977)
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Dam Safety Program
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Dams By pletion Date
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o Dam Building Era

1950’s -1970’s
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1972 - Buffalo Creek Valley
Coal-waste impoundment failure; 125 lives; over $400 million in
damage; destruction of over 500 homes

1972 — Rapid City, SD
Canyon Lake Dam failure; 33 to 237 lives; over $60 million in
damages; destruction of 1,335 homes

1976 — Teton, ID
Teton Dam failure; 11 lives; over $1 billion in property damage

1977 — Laurel Run, PA
Laurel Run Dam failure, over 40 lives; over $5.3 million in damages

1977 — Toccoa Falls, GA
Kelly Barnes Dam failure; 39 students and college staff killed;
approx. $2.5 million in damages
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Dam Failures on the Rise in the US
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Update: 2005-2013, 173 dam failures and 587 "incidents" reported
Source: ASDSO
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United States Dams by Owner
57508

4232 3075 481

Public Private Local State Federal Unknown
Utility Gov't

Owner Type

Source: National Inventory of Dams

* # of deficient dams is increasing faster than repairs
* S57 billion needed to repair dams (2013 bam Report Card AsDso)

Source: Association of State Dam Safety Officials from The Cost of Rehabilitating Our Nation’s Dams: A Methodology, Estimate, and
Proposed Funding Mechanism and http://www.infrastructurereportcard.org/dams/
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No one wants to maintain a dam:

“Infrastructure is like Legos, building is fun, destroying is fun, but a Lego maintenance set
would be the most boring #5%”@! toy in the world.

It comes built and then you maintain it, and if you do it right nothing happens and
eventually you die.” John Oliver, Last Week Tonight

€60 Dam Maintenance Kit

NO ASSEMBLY REQUIRED !
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Changmg Legislation

(5 SN ¥ :
King’s Gap

12th Century Statute in England - River shall be kept free
2% of obstructions so that a well-fed 3yr old pig could stand
S|deways in the stream W|thout touching either side.
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BENIFICIAL MUTATION » y )
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Started as a Mutation — “Crazy Talk”

But it made economic and dam safety sense,
as well as environmental sense, so the dam
removal movement started to evolve based
in part on this beneficial mutation
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John Muir’s quote placed on the O’Shaughnessy Dam in 1987
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<« RESPONSE TO
BENIFICIAL MUTATION »

Hetch Hetchy Dam Controversy, CA: 1882-1923,

reportedly caused John Muir to die of a broken heart
. ho hoI/er temple has ever been consecratedby the heart of man.’ JohnMuw
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The Billerica Dam

Concord River, Billerica, MA

Constructed in 1710
Controversy since day one
1st Law Suitin 1711

Followed by multiple law
suites, dam removals,
different uses, repairs,
reconstructions, raising,
lowering, and fishways

Henry David Thoreau was the surveyor
for the farmers for the 1861 court case
trying to remove the dam

"For generations, a painful and expensive controversy
has existed in relation to [the Billerica Dam], and if [not
removed now], the children and children's children of

these parties will be cursed with strife and contention®

Henry French 1861
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Poor shad! where is thy redress?
When Nature gave thee instinct,
gave she thee the heart to bear
thy fate? Still wandering the sea
in thy scaly armor to inquire
humbly at the mouths of rivers if
man has perchance left them
free for thee to enter. ....Armed
with no sword, no electric shock,
but mere Shad, armed only with
innocence and a just cause, with
....scales easy to be detached. |
for one am with thee, and who
knows what may avail a crow-bar
against that Billerica dam?
Thoreau 1839
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Winnemem Wintu Tribe war
dance to protest Shasta Dam
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http://story.news.yahoo.com/news?g=events/lf/091404winnememwintu&a=&tmpl=sl&ns=&l=1&e=2&a=0&printer=
http://story.news.yahoo.com/news?g=events/lf/091404winnememwintu&a=&tmpl=sl&ns=&l=1&e=2&a=0&printer=
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River Herring
Commercial Landings
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Herring photo source: Doug Watts
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“Herring once numbered in the millions.
Populations along the East Coast started to decline
during colonial times, with overfishing, pollution,
and the damming of rivers.” Source: USFWS
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. Commercial landings of River Herring, 1950-2005.
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Many dams removed for safety & economic
reasons since dam building began

California leads removal for env. reasons

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore and maintain the
chemical, physical, and biological

integrity of the nation's waters m
1973 Endangered Species Act “

1975 The Monkey Wrench Gang
by Edward Abby
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International conference on river connectivity best practices and mnovmons

Early California — 47 Dams Removed between 1922-1998 (source: Winter)

* 1946-50 Two Salmon River Dams Removed * 1987-89 Lost Man Creek, Upper Dam Removed - because it

e 1946-47 Three Indian Creek Dams Removed “conflicts with NPS Management Policies which call for the
restoration and preservation of natural resources of the park”
1992 Two Wildcat Creek Dam Removals

* 1993-1998 Five Butte Creek as part of CALFed Settlement

* 1969 Sweasey Dam Removal — due to fisheries
and flooding concerns if dam breached

* 1946-51 Five Trinity River Dams Removed

McPherrin Dam 1998 - immediately following removal 2008 - 10yrs post removal

McGowan Dam 1998 - immediately following removal 2008 — 10yrs post removal

WWW.FISHPASSAGECONFERENCE.COM




Many dams removed for safety & economic
reasons since dam building began

California leads removal for env. reasons

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore and maintain the
chemical, physical, and biological
integrity of the nation's waters

1973 Endangered Species Act

1975 The Monkey Wrench Gang
by Edward Abby

Mid 1980s Elwha Dams
The push for removal starts
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Elwha & Glines Canyon Dam Removals

1968 Tribe slowly gained political power and won federal
recognition, began to protest the loss of the fishing rights
promised to them by federal treaty in the mid-1800s.

1979 Supreme Court ruled that Washington tribes were
entitled to half the salmon catch in the state. Tribes began
to fight for the protection and restoration of salmon runs

Mid-1980s Tribe & environmental groups started to push
for the removal of the Elwha and Glines Canyon Dams

1992 Congress authorized purchase of the two dams
1996 Env. Impact Study




Many dams removed for safety & economic
reasons since dam building began

California leads removal for env. reasons

Wisconsin takes the lead in removal for dam safety

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

1962 Silent Spring

by Rachel Carson “dams that were clearly justified for their

1972 Clean Water Act: restore and maintain the .
chemical, physical, and biological ECO n O m |C Va | U e gra d U a I Iy gave Way tO

integrity of the nation's waters

1975 Endangered Species Act projects built with excessive taxpayer
e Van ey trench Gane subsidies, then justified by dubious

by Edward Abby

1986 Electric Consumers Cost/be n efit p rOj ectio n S .”

Protection Act
greatly Increased ImportancEiay US Secretary of State Bruce Babbitt
environmental considerations

and role of State and Federal fish

and wildlife agencies

@ 1986 Cadillac Desert

1987 O’Shaughnessy Dam
graffiti

Mid 1980s Elwha Dams
The push for removal starts
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Woolen Mills Dam

Mounds Dam 1998 Oak Street Dam Waterworks Dam 1997
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reasons since dam building began

Many dams removed for safety & economic

California leads removal for env. reasons

1934-1958 F&W Coordination Act: require
equal consideration and coordination of

wildlife conservation with other

water

resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore a

integrity of the nation's waters

nd maintain the

chemical, physical, and biological m

1973 Endangered Species Act

1975 The Monkey Wrench Gang
by Edward Abby

1986 Electric Consumers

Protection Act

and role of State and
and wildlife agencies

. 1986 Cadillac Desert

graffiti

1988 Federal
Power Act
Section 10

Requires

consistency w/

Comprehensive

Plans

Mid 1980s Elwha Dams
The push for removal starts

1987 O’Shaughnessy Dam

greatly increased importance of
environmental considerations

Federal fish

Wisconsin takes the lead in removal for dam safety

1989 Edwards Dam
. seeks relicensing
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1998 - with dam, looking upstream - = 1998 - during removal, looking east

999 — dam removed, looking upstream
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Many dams removed for safety & economic iti ams on their list that were
reasons since dam building began removed prior to 2000 over the last 100 years

California leads removal for env. reasons

Wisconsin takes the lead in removal for dam safety

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

. 1993-2001 Bruce Babbitt is
Secretary of the Interior

1997-2000
1962 Silent Spring @® Naugatuck River
by Rachel Carson Dam Removals

1972 Clean Water Act: restore and maintain the
chemical, physical, and biological
integrity of the nation's waters

1998 Babbitt hoisted a sledgehammer to
mark the removal of four dams, opening
160 miles of the Menominee River as part
il of a comprehensive relicensing settlement

Protection Act

greatly increased importance of
environmental considerations
and role of State and Federal fish
and wildlife agencies

@ 1986 Cadillac Desert

1973 Endangered Species Act

1975 The Monkey Wrench Gang
by Edward Abby

1987 O’Shaughnessy Dam
graffiti

1988 Federal
Power Act

_—-

Section 10
TRy Requires
R? :’, consistency w/
‘k“‘. o Comprehensive L 1989 Edwards Dam
g Plans seeks relicensing
Mid 1980s Elwha Dams 1992 Congress authorizes

The push for removal starts purchase of Elwha Dams
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Chase Brass Platts Mill

height = 5-ft length = 160-ft » E e - height = 10-ft length = 231-ft

Anaconda . Union City

height = 11-ft length = 327-ft P = . o height = 7-ft length = 190-ft

Freight Street

height = 4-ft length = 158-ft : e 5o il height = 20-ft height = 270ft
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Many dams removed for safety & economic
reasons since dam building began

bms on their list that were
removed prior to 2000 over the last 100 years

California leads removal for env. reasons

1934-1958 F&W Coordination Act: require
equal consideration and coordination of .
wildlife conservation with other water
resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore and maintain the
chemical, physical, and biological

integrity of the nation's waters m H'
1973 Endangered Species Act “

1975 The Monkey Wrench Gang
by Edward Abby

1986 Electric Consumers
Protection Act

greatly increased importance of
environmental considerations
and role of State and Federal fish
and wildlife agencies

1986 Cadillac Desert

1987 O’Shaughnessy Dam
graffiti

Pennsylvania the current leader in dam removal (G

Wisconsin takes the lead in removal for dam safety

1993-2001 Bruce Babbitt is
Secretary of the Interior

o

1997 Guidelines
For Retirement
of Dams and
Hydroelectric
Facilities

1988 Federal
Power Act
Section 10

Requires

1997-2000
Naugatuck River
Dam Removals

consistency w/
Comprehensive L 1989 Edwards Dam 1997 FERC
Plans seeks relicensing Denies Relicensing
Mid 1980s Elwha Dams 1992 Congress authorizes

The push for removal starts purchase of Elwha Dams
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Dams Removed by State (through 2013)

— Q Wisconsin 132
= S,

! Pennsylvania 255

I Keys to Success in PA

—_— e Streamlined permitting

- * Active Dam Safety Program (encourages

e removal of delinquent dams; accountability for maintenance)

2  Fish & Boat takes a Proactive Role

—

— e .. Funding Source for Dam Removal

2232008088 0zsp-55355882c3853722828229998ass7x955§8:%¢%

o 50 100 150 200 il 300
ber of Dam B
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PA requires posting of all low head dams
due to multiple deaths at small dams

w —

STAY BACK 50 FEET FROM BOIL

@ N O BOATING
@ N O sWIMMING

@ N O WADING

Strong currents and furbulent water above and |
below this dam can frap and drown a person.
Pennsylvania Fish and Bool Commission

! ' Panaty for Violation as Provided by Law

WWW.FISHPASSAGECONFERENCE.COM




Many dams removed for safety & economic
reasons since dam building began

bms on their list that were
removed prior to 2000 over the last 100 years

California leads removal for env. reasons

Pennsylvania the current leader in dam removal (G

1934-1958 F&W Coordination Act: require
equal consideration and coordination of .
wildlife conservation with other water
resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore and maintain the
chemical, physical, and biological

integrity of the nation's waters m H'
1973 Endangered Species Act “

1975 The Monkey Wrench Gang
by Edward Abby

1986 Electric Consumers
Protection Act

greatly increased importance of
environmental considerations
and role of State and Federal fish
and wildlife agencies

1986 Cadillac Desert

1987 O’Shaughnessy Dam
graffiti

Wisconsin takes the lead in removal for dam safety

1993-2001 Bruce Babbitt is
Secretary of the Interior

o

1997 Guidelines
For Retirement
of Dams and
Hydroelectric
Facilities

1988 Federal
Power Act
Section 10

Requires

1997-2000
Naugatuck River
Dam Removals

1998-2014 Univ. of WI Succeeding with Dam Removal Course

1998 Babbitt Swings his Sledgehammer (Menominee, Quaker Neck & Cherry Hospital Dams)

consistency w/
Comprehensive L 1989 Edwards Dam 1997 FERC
Plans seeks relicensing Denies Relicensing
Mid 1980s Elwha Dams 1992 Congress authorizes

The push for removal starts purchase of Elwha Dams
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Cherry Hospital Dam, NC - 1998
Billington Street Dam, MA - 2001
Embry Dam, VA - 2004

“So what is it about the clang of
sledgehammer on concrete that

evokes such a response? | believe

"that huge public interest reflects a

deep, widespread understanding

that America overshot the mark in

our dam bundmg frenzy ” Babb/tt
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Many dams removed for safety & economic
reasons since dam building began

bms on their list that were
removed prior to 2000 over the last 100 years
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California leads removal for env. reasons

Pennsylvania the current leader in dam removal (G

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

1962 Silent Spring
by Rachel Carson

1972 Clean Water Act: restore and maintain the

¥

chemical, physical, and biological
integrity of the nation's waters

A,

1973 Endangered Species Act

1975 The Monkey Wrench Gang
by Edward Abby

1986 Electric Consumers
Protection Act

greatly increased importance of
environmental considerations
and role of State and Federal fish
and wildlife agencies

# 1986 Cadillac Desert

1987 O’Shaughnessy Dam
graffiti

Wisconsin takes the lead in removal for dam safety

®

1997 Guidelines
For Retirement
of Dams and
Hydroelectric
Facilities

1988 Federal
Power Act
Section 10

Requires

consistency w/

Comprehensive

Plans

™

S
b |
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1989 Edwards Dam
seeks relicensing

1997 FERC

1993-2001 Bruce Babbitt is
Secretary of the Interior

1997-2000
@ Naugatuck River
Dam Removals

1998-2014 Univ. of WI Succeeding with Dam Removal Course

1998 Babbitt Swings his Sledgehammer (Menominee, Quaker Neck & Cherry Hospital Dams)

® 1999-2002
Aspen & Heinz

Denies Relicensing

Mid 1980s Elwha Dams
The push for removal starts

1992 Congress authorizes
purchase of Elwha Dams
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DAM REMOVAL
Science and Decision Making

Aspen Institute (1999- 2002) offer k. - ,- S Heinz Center (1999-2002)

policy recommendations based on a & B & " | report/papers offer the best science
two-year multi-disciplinary dialogue ‘ = > that is available in the belief that the
among 26 experts in river and dam Wy best public policy decision is the one
management - & that is best informed.

THY
: HEINZ THE 1 101N WHXE HE CENTIR bOR
THE ASPENJINSTITUTE ; CrNTER SCHENCE, KCONOMIES AND THE ENVIRINMEN T

PROGRAM ON ENERGY, THE ENVIRONMENT, AND THE ECONOMY

——=
Qj
Aerial photography - Iceland Rivers by andre ermolaev
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Many dams removed for safety & economic
reasons since dam building began

removed prior to 2000 over the last 100 years

hms on their list that were

166 Dams Removed
(source: American Rivers)

California leads removal for env. reasons

1934-1958 F&W Coordination Act: require
equal consideration and coordination of
wildlife conservation with other water
resources development programs

1962 Silent Spring

Wisconsin takes the lead in removal for dam safety

®

1993-2001 Bruce Babbitt is
Secretary of the Interior

1997-2000

Pennsylvania the current leader in dam removal (Gro Greener Fundir

by Rachel Carson

1972 Clean Water Act: restore and maintain the

chemical, physical, and biological

@ Naugatuck River
Dam Removals

1997 Guidelines

1998-2014 Univ. of WI Succeeding with Dam Removal Course

integrity of the nation's waters

A,

1973 Endangered Species Act

1975 The Monkey Wrench Gang
by Edward Abby

1986 Electric Consumers
Protection Act

greatly increased importance of
environmental considerations
and role of State and Federal fish
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Oct. 2005 Whittenton Pond Dam Near Failure - Lake Wyola Dam Near Failure
Town of Taunton, MA Evacuated Town of Shuetsbury, MA

Same Night

* 11’ high earthen & stone Lake Wyola Dam comes
within 1” of overtopping

* No one was evacuated

« Dam breach inundation zone mapping prepared
following the crisis, found that 72 homes were within
the dam breach inundation zone

 Flood wave would have been 12 ft higher than normal
when it hit the first house

* None of the 72 home owners knew how close they
came that night
173-year-old unmaintained
12-foot-high concrete dam

2,000 PEQRIEEVACUATED
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Chief designer & construction
supervisor on the Salt River Project

Fought Arizona’s Colorado flow
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River Connectivity:

The light at the end of
the river.
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