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Design Steps - Clean Water Initiative Program (CWIP)

% Complete Design Step
60% PRELIMINARY

100% FINAL

Description

Project partners, regulators, landowners, funders,
public representatives, and consultants work
together to identify and assess the scientific and
engineering challenges and conceptual
approaches. Data Collection, Conceptual (10%)
Plans, Alternatives Analysis, Site Surveys and
Mapping, Meetings, 30% Design Calculations and
analyses on designs, Preliminary (30%) design
report

BUILD PROJECT. 60/90/100% Design, Final (100%)
Design Report.

(VTDEC, 2022)



Design Steps — VT Project Guide by TNC

(VTDEC, 2022)



Design Steps - WUV Grant Guidance

Project Type

Definition

Performance measure

Dam Removal — Preliminary
Engineering Design

Preliminary design of a high priority
dam removal project to restore
hydrologic connectivity of surface
waters. May involve alternatives
analysis. Work must result in at least
30% design of project.

Number of preliminary
(30%) designs completed

Dam Removal — Final
Engineering Design

Final design of high priority dam
removal project to restore
hydrologic connectivity of surface
waters. Work includes preparing
permit application(s) and
documentation of operation and
maintenance plan(s).

Number of final
(90%/100%) designs
completed

Dam Removal —
Implementation

Implementation of high priority dam
removal project to restore
hydrologic connectivity of surface
waters. Permit(s), access
license(s)/easement(s), and
operation and maintenance plan(s)
are in place prior to construction.

Acres of floodplain restored

Linear feet of stream
restored

Stream miles reconnected
for stream
equilibrium/aquatic
organism passage

(WUV, 2023)



Design Steps - Demystitied

% Complete Design Step Description

10% (0-20) SKETCH * INITIAL IDEAS. Project feasibility. Limited
knowledge.

30% (20-40) CONCEPT « CONSTRAINTS, FOOTPRINT, INITIAL COST. Key

constraints. Project footprint. Primary
dimensions. Initial river profile. Ballpark cost.
Seek landowner support.

REFINE DESIGN VISION AND COST. Lock in
design path forward. Information for stakeholder
understanding. Initial regulator review. Detall
footprint, profile, section, and sediment
management. Guide construction funding. Seek
community support.

90% (70-95) FINAL  FINAL LANDOWNER AGREEMENT AND
PERMITS. Access, construction details,
sequence, final quantities, and refine cost.

BUILD PROJECT. Edits from regulatory process.

60% (40-70) PRELIMINARY

100% (95-100) CONSTRUCTION



Design Step Selection

% Complete Project Description
90% Draft SIMPLE * No constraints.
100% Final  No risk to property and infrastructure.

« Small river channel profile change anticipated.
» Long-term, breached, obsolete dam.
» Coarse sediment.
« Minimal permitting.
30% Concept MEDIUM * Some constraints.
90% Draft « Some potential short term instability influencing property or
100% Final infrastructure requiring stabilization.
 Profile change expected.
» Larger dam with accumulated sediment.
* Moderate permitting.
30% Concept COMPLEX  « Major constraints.

60% Preliminary « Channing instability potential for long term.
90% Draft » Long-distance profile change possible.
100% Final » Large amount of accumulated sediment.

+ Sensitive receiving waters.
« Complex permitting.
R



Sediment

Volume (cubic yards)
Toxics

Nutrients
Disposal
Amount likely to move



Sediment



Hydraulics

Profile

Channel change

Validation for flooding and normal flows
Aquatic organism passage

Flood reductions

New hydraulic controls



Longitudinal Profile



Longitudinal Profile



Alternatives Analysis - Dam Removal

None
A. Safety risk
B. Environmental risk

Partial removal

A. Feasibility
Full removal
A. Benefits



Alternatives Analysis - Sediment Removal

None
A Risk

Lower impoundment (limited)
A. Approximately half of the sediment

B. Would leave an over-steepened channel at bridge abutment to hold remaining
sediment in place

C. Risk of sedimentation and nutrient loading remains high
Lower and middle impoundment (half)

A. Gets all the readily accessible sediment

B. Slope transition more gently and natural

C. Project limit is located at a more confined setting that is better to let adjust

D. Easier to use large wood to hold grade and slowly release material at project limit
Lower, middle, and upper impoundment (all)

A. Completely eliminate sediment and TP risk

B. High per CY impacts for removal in upper impoundment

C. Better to leave small amount and let it flow through system over next couple of

larger floods



Alternatives Analysis - Sediment Removal

(MacBroom and Schiff, 2013)
S



Alternatives Analysis - Summary




Connolly Pond Dam Removal - Shrewsbury



Connolly Pond Dam Removal - Shrewsbury



Connolly Pond Dam Removal - Shrewsbury



Concept Design



Concept Design



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Preliminary Design (9090)



Record Drawing



Record Drawing



Record Drawing



Record Drawing



Complex Design — Dunklee Pond Dam Removal



Complex Design - Longitudinal Profile



Complex Design - Stablize Section



Design Demystified



Design Demystified



Final Design (10090)



Final Design (10090)



Final Design (10090)



Final Design (10090)
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Final Design (10090)



Final Design (10090)



Final Design (10090)
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Final Design (10090)



Final Design (10090)



Final Design (10090)



Design Demystified



Design Demystified



Design Recommendations

Match the number of design levels to the complexity of
the project, addressing all constraints.

Naturalize channel morphology.

Establish early communications with the landowner,
abutters, and community.

Share information with regulators prior to seeking
permits.

Be flexible to make field changes as new information
becomes available during project.

Form a cohesive project team to successfully design
and build a project.



Thank You



