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Talk Summary

Building a dam is large scale disturbance of a river
system

The dam then requires active maintenance to maintain
the impoundment or wetlands created (i.e. economic
viability)

The dam impoundment is constantly infilling and
transitioning

Removing a dam is also a disturbance

But dam removal allows for partial or full restoration of
natural processes

And leads the system back to a self-sustaining system




A Long History

Evolution of the Free-flowing River vs. Evolution of the Impoundment

Dam removal ~—
Dam abandoned ~—

Dam construction ~—

Evolution of a free-flowing stream

(and its native flora and fauna)

| | | |
0,000 8,000 6,000 4,000

years before present

Source: Mark Carabetta



Early Dams, Dam Removals & Other Fixes
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Elijah Boardman, future Senator,
lead angry citizens to remove a
dam in New Milford on the
Housatonic River by force in
1799, convinced the dam was
causing the repeated fever
outbreaks in town. (Gordon &
Raber)
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Early Colonial Dams Used for Dams:
» Milling

* Farming

* Navigation

Some Reason Dams were Removed:

« Dam flooded property

« Dam blocked fish runs

* Make way for a new dam

« Eliminate liability & repair cost

* Because the dam no longer served a purpose

Medomak River in Waldoboro ME
1874 - fishway in center

Photo: Courtesy Maine State Museum



The Conflict Between Dams and Rivers Begins
In New England: When We First Build a Dam

Farmers: public rights to fisheries and | Dam Owners: economic individualism
property rights relating to flooded land and the start of the Industrial Revolution
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Colonial fish weir Shasta Dam rises;
house submerged
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The Upper Falls - Charles River - Newton, MA

Algonquian tribe’s “favorite fishing grounds” with

J,\,S‘ p— “Herring Run” Artist: Robi Smith ) ) "
: fish weirs from bank to bank. Dam built in 1688




A resource preserved for

Rivers: A Public Trust public use




.I.h D B . I d . E Economic Individualism and

e am unal Ilg ra the Industrial Revolution

‘, i"‘* Early dams were
4 often more seasonal j
with stop-logs that

were taken out
when not in use

1858 Canal paralleling the Naugatuck
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The Ecological Impacts of Dams
are not just about Fish
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- Decreased Water Quality (decreased circulation) - Traps Sediment - Water Quality is Reduced
- Pollutants Accumulate (concentrate) - Traps Debris - Altered Flow Regime (timing &
- Oxygen Depletion (may become anoxic) - Blocks Nutrient Transport flushing) & Diversion Impacts
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National Inventory of Dams

e 85,000 Dams >25 ft w/ 15ac-ft capacity or >6ft w/ 50ac-ft capacity

o ~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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Cumulative Impacts of
Multiple Dams

Roaring Brook, Glastonbury, CT

~27 Dams on Roaring Brook and it
Tributaries (8 main stem dams)



Dams are manmade
structures like
buildings.

As dams age they
require maintenance to
remain standing.

When left abandoned
they are often un-
repairable and require
replacement or
removal.

THE AGING
PROCESS

s wr| Anaconda Dam, Naugatuck River, CT |
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As Our Dams Age Our Risk of Breach Increases

# of state regulated high hazard dams identified in need of
remediation has more than quadroupled since 2001

# State Regulated High Hazard Potential Dams |dentified to be in Need of Remediatian

1999 2000 2001 2002 2003 2004 2005 2006 2007

Slide source: modified from Michael Grounds ASDOS 2006 presentation on Dams Safety Performance Measures and NID

CT is switching over to dam owner responsibility for
inspections — this will raise awareness
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ASDSO Reported Dam

Failures & Fatalities
1874-2006

The # of dam
failure incidents
are on therise.
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Total Dam Failures Reported to Date

1800 1920 1940 1860 1980 2000
T ear of hcident

Source: ASDSO

|—Tr.|m Dam Failures to Date ==Toial Lives Lost 1o Date |




Reported Over-toppings, Breaches or
Damaged Dams

State October 2005 May 2006
New Hampshire 13, plus 2 breaches ~100
Massachusetts ~40 ~200
Connecticut | 53 total =16 breached; 34 CT has data — just
overtopped or damaged; 3 | notlogged into this
nearly overtopped table yet
Vermont No record as of 6/06 No record as of 6/06
Rhode Island No record No record
(staffed by 1)
Maine No record No record
(staffed by 1)
Total* = 108 recorded 300 recorded

* Only includes incidents actually reported to state dam safety divisions




Impoundment
Transitioning
through
Sediment Infill
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Dam Construction

Wetland formation

A

Source: Mark Carabetta

| |
60 40

years before present

open water emergent vegetation

. floating-leaf vegetation floodplain vegetation




Example of a Mill Pond Infilling - Heminway Pond
Transition From 1970 to 2011 Watertown, CT
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Why We Remove Dams

Aging Safety

-dam structure -breaching
-reservoir sedimentation -drowning
_liabili Remnants of the Austin, Pennsylvania, dam
lability ) .
after its failure on September 30, 1911.
Economics Attractive Nuisance

-loss of original purpose or economic value
-maintenance
-no longer economically justifiable

STAY BACK 50 FEET FROM BOIL

@NO BOATING
(#NO swimminG

Environment S e T e
-environmental impact S o D — :
of dam is too great

-proactive restoration

Fish Passage



We Have Been Removing Dams for a Long Time

Hartford Manufacturing Co. Dam '7, . %
Blown Up on May 10, 1904
Glastonbury, CT

A new 100-ft high dam is
proposed the next year
but not built.

One of the earliest-documented series of
deliberate dam removals occurred on 331 B.C.;

= “Alexander the Great led his forces into the Valley
of the Tigris ... dams on the river had to be partially |
removed to permit passage of hls fleet (Jansen 1980)
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The Billerica Dam
A Long History of Decision Points
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~ 9000 BC 1653 1710

Dam Constructed in 1710




The Billerica Dam
A Long History of Decision Points

1859 Infill
1711 Dam ordered removed again. Sed\me\'\t n
First legal contest. 1839 Dam owner compensated with

Dam owner ordered  Henry David Thoreau stgam&Eowered generator for
to pay restitution writes about removing the mill o remove dam. Historic
1721 dam with a crow-bar O;é}' Canal Museum on site
Dam removed by 1829 OOO wishes to retain dam
orderof court  Nei dam built; old dam /\O 1987

. ) S Textile Mill closes
retained just upstream
1722 1798 : P 19837

Dam rebuilt New dam buil

2003 - Current
Effort underway to

Pre
dam
colonial
use of
river’s
fisheries

Mill Dam area recognized as
historically significant

Industrial Textile Dam

1815 | 1861 ~1980
Fishway added Legal effort to Civil War starts, all effortsto  Fishway filled in

1747 remove dam. remove dam cease with concrete

Clothworks added ;
1739 Dam retained 1861 «Q

; e
Sawmill added 1809 Dam owner files t.o. repeal O(\(»
Soon after 1723 Legal effort to dam removal decision, but @)

Dam rebuilt again remove dam. Dam | 00ses appeal. \e\,b'@
1723 retained 1859
Dam forcefully
removed by angry ~1800
band of farmers Dam raised for
new canal system

Dam Constructed in 1710

Canal'charter revoked. Henry David Thoreau surveys
river gathering evidence for the defendants looking to
remove the dam




/" \\‘.eek an the

Concord i
Merrimack
Rivers

HENRY DAVID
THOREAL

The Billerica Dam

Concord River, Billerica, MA

Henry French pleads with the
Massachusetlts Legislature, 1861

"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 David Thoreau in 1839 at the
Billerica Dam.

"...mere Shad, armed only with
innocence and a just cause ... | for
one am with thee, and who knows
what may avail a crow-bar against
that Billerica dam®?"



Children's Children

Cursed with Strife and Contention
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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=1&a=0&printer=

Dam Removal is a Disturbance Too and has
Impacts — including open water habitat and wetlands loss

X |

1998 — Millport Dam Impoundment

1998 — Impoundment dravydow'n



Transition of Impoundment Post Dam Removal
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Breached Dam in NH - Revegetation




Anaconda Dam, CT - Revegetation

9 months after

Impoundment removal




Succession on Exposed Lake Bottom in
Wood-Buffalo National Park

mud flats
2 yrs

¢+ immature fen
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N
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| Syrs
tall shrub Slide Source:
25 50 Mark Carabetta
v B yrs Adapted from
forest

Keddy, 2000



Zemko Dam, CT - Revegetation
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Conditicns Prior to Drawdown

Source: Mark Carabetta

Prepared by Dr. Richard A.
Orson for a TNC dam
removal permit application




Ecological Factors Offsetting Open Water or Wetland Loss:

Restoration of...
e system connectivity - fish passage
e water quality

e temperature regimes/cold water fishery

e sediment regimes _ T
e unregulated hydrology :
. . . .. sy 3
e spawning habitat for fluvial specialists P — "
ity: free-flowi V) o R ol
e rarity: e.g., free-flowing streams are one @X r\u\,rm w 4
. . . o “\‘*i . \r\ ‘Z“'\';‘
of CT’s “thirteen most imperiled A& N A i“‘:.ta_-"s_\’". |
A T
ecosySte m S” . i Source: Bukaty‘

e a self-sustaining, ecologically viable
system that is not dependent on a man-
made structure

R T 1 "'1’.
Source: Southerland
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http://bdnpull.bangorpublishing.netdna-cdn.com/wp-content/uploads/2012/05/ALEWIVES-RUN-600x418.jpg
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* Flows have Changed

» Sediment Regimes have Changed

* Species & Unique Genetic Strains
have been Eradicated

* Infrastructure Remains In Way &
Must be Accommodated for

* Restoring Toward an Ideal, but May
Never Obtain It

* Restore as Much Natural Function
as Possible

* Improved Ecological Condition

* Goal: Self Sustaining System

* Change the Way People Perceive
& Utilize Rivers

Ecosystem function

[

Can We Really Restore
A River By Removing A

Dam?

restoration
Original system

replacement

rehabilitation

Damaged
system

v

Ecosystem structure
Modified from Bradshaw 1984



Sometimes Restoring a
Natural Self-sustaining
System is a Challenge!

Brave Station Dam, PA —Cooling Pipes for Gas Pumping Station Under impoundment



Some Reasons Why a Dam Can’t
Be Removed May Include:

Dam Serves a Valuable Purpose (flood control, water
supply, hydro-electricity, navigation, recreation, etc.)

Lack of Ownership Permission

Contaminated Sediment (although leaving the sediment
there is not a good option)

Impacts to a Threatened or Endangered Species
Community Attachment g
Significant Historic Value
Cost Prohibitive




Cost: Dam Removal vs Dam Repair

Median Dam Removal Project Cost
$700,000

£600,000
£500,000
£400,000
£337 386
$300,000
$200,000

$100,000
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Cost of dam repair varies widely depending on condition and size of dam

With dam repair you need to consider long term maintenance and eventual
replacement of the dam

There are more funding option (i.e. grants) available for dam removal because of
the environmental benefits




Aging
- Replace dam entirely
- Dredge pond

Z What are our
Alternatlves’?

If Dam Removal is not an Option

2l .
w7 R

>
Rock ramp fishway Dredge
A Y e
Safety 2. -v . -;tﬂ‘:: ","‘-'-,'._.i “ ‘-. -— *
- Repair dam - "‘Q a— P
Ttk g\;ﬁ Fish Ladder S0 ., j&_ P ¢
- Maintain dam X
- Get liability insurance Environment
Bypass channel . .
Partial fixes:

Economics

- Find an alternate economic value for dam
that covers maintenance

- Find an alternate owner who is getting
value from the dam (i.e. lake association)

- Fish passage (ladder, ramp, bypass)
- Naturalize flow releases

- Alternate low flow release levels
- Sediment flushing

- Seasonally operate dam

- Inflatable hinged spillway
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http://www.maineenvironment.org/Edwards_Dam/edwards1.htm

