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. American Rivers
Thriving By Nature




More than 740 dams have been
removed around the country



‘More than 13,126
dams in CT, RI, MA,
VT, NH (databases)
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Goals:

1) Understand the
dam removal
process

2) Be able to
scope out the
components of a
project
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Determine the challenges specific to your project

e Sediment quantity e Impoundment size

e Sediment quality e Impoundment shape
e Dam size e Surrounding infrastructure
e Dam condition e Surrounding environment

The depth of analysis should reflect the scale of the project:
make easy projects easy and complex projects complex



Step 1: The dam owner must be on
board with the proje
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Overall Process: Initial Reconnaissance




Several factors separate easy
rojects from difficulfc projects
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Land ownership Current dam uses Public interest

Overall Process: Initial Reconnaissance



Several factors separate easy
difficult projects
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Contaminants T & E species Infrastructure

Overall Process: Initial Reconnaissance



Funding hooks

Diadromous Fish Brook Trout Listed Species

Overall Process: Initial Reconnaissance
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Expect that projects will take
3 years to complete
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ear 1: Recon. and Year 2: Dggigﬁm oy Year 3.

Prelim. Design | and Permitting | Implementation

Overall Process: Project Manager Role



Dam removal projects have several steps

1.Initial Reconnaissance
2.Fundraising
3.Preliminary/Concept Design

4.Community/Stakeholder
Involvement

5.Permitting (and pre-permitting)
6.Engineering and Restoration Design
/.Construction

8. Monitoring

Who does the work?

Overall Process: Project Manager Role



The basic steps cover 4 major topics

Fundraising

-——

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OME APPROVAL MO, 07T10-003

{33 CFR 325) Expires October 1996
Public reporting burden for this collection of information is estimated to average 5 hours per response, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection
of information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service
Directorate of Information Operations and Reports, 1213 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and
to the Office of Management and Budget, Paperwork Reduction Project (0710-0003), Washington, DC 20503, Please DO NOT
RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having
jurisdiction ower the location of the proposed activity.

PRIVACY ACT STATEMENT

Authority: 33 USC 401, Section 10: 1413, Section 404. Principal Purpose: These laws require authorizing activities in, or
affecting, navigable waters of the United States, the discharge or fill material into waters of the United States, and the
transportation of dredged material for the purpose of dumping it into ocean waters. Routine Uses: Information provided on
this form will be used in evaluating the application for a permit. Disclosure: Disclosure of requested information is voluntary.
If information is not provided, however, the permit application cannot be processed nor can a permit be issued.

One set of original drawings or good reproducible copies which show the location and character of the proposed activity
must be attached to this application {see sample drawings and instructions) and be submitted to the Disfrict Engineer having
jurisdiction over the location of the proposed activity. An application that is not completed in full will be returned.

(ITEMS 1 through 4 TO BE FILLED BY THE CORPS)
1. APPLICATION NO 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED

5. APPLICANT S NAME Permlttl ng  HAME AND TITLE o o = : ' o DESIQI’]/COHSUU Ctlon

TSy

6. APPLICANT'S ADDRESS

Overall Process: Project Manager Role



Consider long-term benefits vs. short-term impacts

—

“*

CERUALITY-



Removing the structure alone will provide
most of the restoration

Brown Trout (Salmo trutta) Abundance
Mill Creek, Sheboygan Co., WI
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Overall Process: Long-Term Benefits/Short-Term Impacts



Some short-term impacts occur during
construction

Sediment movement Construction access Habitat change

Overall Process: Long-Term Benefits/Short-Term Impacts



There are 3 potential long-term impacts if
.,.,,.n0t managed well

Contaminants T & E species Infrastructure

Overall Process: Long-Term Benefits/Short-Term Impacts



Data

Hydrology/

Collection/ :
Surveylng Hydraulics

*“‘3\"‘::«“&4&_ IR

. -
'”’A“ - m\“%

] _}' .’N-_ N

Spemes
Protec*tlon

Protecting\ *
Infrastructur_e

e

Sediment
Vianagement

st

e S te- Specn‘lc

vﬁ'\"’ A

lssues



Data Collection and Surveying
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Find existing data on the dam and the river

Past Dam Inspections (state dam safety)

FEMA - FIS, profiles, plans, and computer model

(state, town library or engineer), or
http://www.msc.fema.gov

Aerial or orthophotographs (web or order)
http://maps.google.com
http:/ /earth.google.com

USGS topographic mapping

Local topographic mapping (town, state, web)

Sanborn mapping (commercial properties to 1867):

http:/ /www.edrnet.com/sanborn.htm
Historic topo maps: http://historical.maptech.com
For northeast:
http://docs.unh.edu/nhtopos/nhtopos.htm
Tax Assessors Mapping (town)
Geological mapping
GIS Data (town, region, or state)
State Rare & Endangered Species Mapping
Wetland Mapping

EPA Watershed Mapping & Info
http://www.epa.gov/surf/

USGS Gauge Data (flow & sediment)
http:/ /water.usgs.gov/

Additional Flow Data (state, web, ACOE,

local group, old reports)

Fisheries Data (state)

Past Plans (of dam, site, or nearby

construction) (DOT, town engineer, state)

Permit applications (town, state, feds, or

web)

Old Reports (environmental, historic,

engineering, planning, state studies, etc.)

Photographs (current and historic) (town,

neighbors)

Historic Records (town, state)

FERC Reports: http://elibrary.ferc.gov

Utility Information (town or state)

Web pages for local recreation

Design Components: Data Collection/Surveying
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Survey dam structure, longitudinal prof
cross sections, and sediment depfhs




Survey long profile through impoundment;
survey cross sections to capture change
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drology/Hydraulics
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draulics



What's the difference between hydrology
and hydraulics?

Hydrology: Hydraulics:
Magnitudes and Depths and velocities
probabilities of flows of flows

Design Components: Hydrology/Hydraulics



Does your dam provide
flood control?
Probably not

No Flood Storage Potential:
has full impoundment and
constant flow over spillway

T T
T e

Flood Storage Potential:
has storage volume and flow
through a controlled outlet

Design Components: Hydrology/Hydraulics



What's a HEC-RAS and when do you need one?

- _Profile Plot 1ol =]
File Opkions Help
Reaches .. | 8|t| Profies . [ ][@] ™ PlotInfial Conditions _ Reload Data
Channel Modification - Example 16 Plan: 1) Modified  1/21/2009  2) Exist Cond  1/21/2009 J
Critical Cr. Upper Reach I
Legend
D ——
WS 100 yr - Exist Cond

rrrrr
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wation (1)

1740
a
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o Infrastructure protection

e To prove fish passage

e Post-project water levels for stakeholders
e Advanced sediment transport modeling

e To prove no flood control?
Design Components: Hydrology/Hydraulics




Sediment Management




Some general sediment thoughts
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Con5|der background y|eId N Sediment can be beneficial or harmful

e

Not aII dams have a Iot of sedlment
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DeS|gn Components Sedlment Management




Assess the quantity, particle sizes, quality, and
potentlal moblllty of |mpounded sedlment

Design Components Sedlment Management



The longitudinal profile is a fundamental
sediment analysis tool

Ox Pasture Brook Longitudinal Profile - 8/22/06
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Design Components: Sediment Management



Test sediment for contaminants and compare to
ecological and human risk thresholds

e Complete 'due diligence’
e Assess quantity of sediment

e Collect sediment cores (not
grabs)

e Test for organics and heavy
metals

e Compare test concentrations
to human risk and ecologlcal
thresholds

Design Components: Sediment Management




There are several approaches to managing clean
sediment (depending on quantity and particle sizes)

e Natural erosion
e Sediment removal (dredging)

e Stabilize in place
— Open dam gates
— Remove dam slowly
- Remove dam in stages

e Combined approaches

Design Components: Sediment Management



There are fewer approaches to managing
contaminated sediment

e Management options

— Remove and dispose
— Isolate and cap

e If contaminant management is necessary,
can greatly add to cost of project

e Conundrum: dams are not good
hazardous waste containment facilities

Design Components: Sediment Management



Protecting Infrastructure
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Consider whether any infrastructure
is at risk

Bridges . Retaining , Utilities
walls

Design Components: Protecting Infrastructure



Look in and along impoundment and in the dam
for at- rlsk brldges retalnlnvg waIIs or ut|I|t|es

Mi iton
wbm 10N ¢

De5|gn Components: Protectlng Infrastructure



Management approaches: always consider if infrastructure can be
moved first; next consider direct stabilization

Bridges . Retaining _ Utilities
walls

Design Components: Protecting Infrastructure



Species Protection and Additional
Restoration (beyond structure removal)
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Identify if species of concern could be
affected by dam removal

e Contact the Nongame and Natural
Heritage Program

e Maps are available at:
(http://maps.vermont.gov/imf/sites/anr_n

atresviewer/jsp/launch.jsp)

Design Components: Species Protection/Restoration



Manage for Aquatlc Species

Manage sediment ﬁr
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DeS|gn Components SpeC|es Protection/Restoration




Revegetate and consider multiple species and
multiple life stages in additional restoration plans
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ction/Restoration

Design Components: Species Prote



Site-Specific Issues
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Other site-specific issues:

well impacts, ice jams, parks, walking
trails, renderings, etc.

Design Components: Site-Specific Issues



You now have the basis for writing a scope of work

W Hydrology/ T sediment
Collectlon/ Hydraulics Management
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First, slowly drain the impoundment




There are several approaches to
removing a structure
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Explosives Heavy Machinery By Hand



We almost never use explosives in the
northeast

Construction Approaches



Most commonly a backhoe with a hydraulic hammer will
- breach one side and then move across
T

Construction Approaches



We have also used more
careful construction
approaches

Construction Approaches



Dam Removal Clearinghouse:
http: //www.lib.berkeley.edu/WREA/damremoVval/index. htmi

Brian Graber American Rivers
American RIVErs Thriving By Nature
bgraber@americanrivers.org
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Dam name

Marshfield-8 Dam

Location

Winooski River, Marshfield, VT

Dam owner

Land ownership around impoundment

Ecological benefits

Community benefits

Initial Recon: Marshfield-8 Dam




Existing dam uses Infrastructure issues

Rare species Sediment quality

Community concerns Funding possibilities

Initial Recon: Marshfield-8 Dam




Marshfield- 8 Dam




Dam name Location
Swanton Dam Missisquoi River,
Swanton Village, VT

Dam owner Land ownership around impoundment

Ecological benefits Community benefits

Initial Recon: Swanton Dam




Existing dam uses Infrastructure issues

Rare species Sediment quality

Community concerns Funding possibilities

Initial Recon: Swanton Dam
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Consultant Hiring Process

One approach:

e Simple bid request
— Express goals of project, but not details
— Consultants give details in their proposal

e Detailed scope of work
— Negotiated between hiring entity and consultant

— Covers both hiring entity and consultant for
exact performance

Developing a Scope of Work



Scope of Work Potential Topics

Data Collection

Survey and Mapping
Sediment Assessment
Hydrology/Hydraulics
Structure Removal
Channel/Riparian Restoration
Species Assessment/Protection
Site-specific Issues
Monitoring

Drawings

Permitting

Reports

Meetings

Developing a Scope of Work: Marshfield-8 Dam
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Scope of Work Potential Topics

Data Collection

Survey and Mapping
Sediment Assessment
Hydrology/Hydraulics
Structure Removal
Channel/Riparian Restoration
Species Assessment/Protection
Site-specific Issues
Monitoring

Drawings

Permitting

Reports

Meetings

Developing a Scope of Work: Swanton Dam
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e Integration of skills | |
— Engineering, geomorphology, ecology
(and experience with this integration)

Permitting

Presentation skills

Responsiveness and project
management

— No one firm is truly good at all of these
e Consider requiring subconsultants
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