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WATERTOWN DAM REMOVAL STUDY

Alternatives Analyses Project

Purpose & Scope

Purpose:

Develop and assess conceptual design
alternatives to breach, lower, and/or remove
the dam, per appropriation 2810-0122 of the
state operating budget.

Scope of Services:
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Field Survey and Underwater Inspection
Sediment Quality/Quantity Assessment
Dam Stability Analysis

Hydrologic, Hydraulic, and Sediment
Transport Analysis

Groundwater Analysis

Preliminary Designs & Renderings
Discussion with Other Technical Experts




WATERTOWN DAM REMOVAL STUDY

Dam Removal Considerations & Items Assessed In this Study
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Conditions and Functionality of Existing Dam Note: Dam

Rehabilitation Design

Dam Removal Alternatives not within the scope
of this study.

Estimated Costs of Dam Removal
Potential to Improve Fish Passage through Dam Removal
Impact of Removal on Flood Control

Possible Groundwater Impacts of Dam Removal

Sediment Issues resulting from Dam Removal (Transport,
Exposure, Accumulation Downstream, Management)

Changes to Scenery / Aesthetics due to Dam Removal
Public Outreach and Technical Consultations

10. Potential Future Actions
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WATERTOWN DAM REMOVAL STUDY
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WATERTOWN DAM REMOVAL STUDY

History of Watertown Dam

e Pre-1600s - Area on the Charles River included a
fish weir by indigenous peoples

e 1600s — Colonial government gives permission
for construction of mills in area

e Early 1900s — Active use of dam for hydropower
generation comes to an end.

e 1966 - Dam rebuilt with current concrete spillway

e 1972 - Fish ladder reconstructed by MDC

e Dam currently Owned and Operated by the
Massachusetts Department of Conservation and
Recreation.

dC r Images of Watertown Dam from Digital Commonwealth 1913 Above, 1866 Below
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WATERTOWN DAM REMOVAL STUDY

Overview of Watertown Dam
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WATERTOWN DAM REMOVAL STUDY

Seagull
(for scale)
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WATERTOWN DAM REMOVAL STUDY

Fish Passage at the ; ——

Watertown Dam A 5 e X o
Watertown Dam, Watertown. 83 ft O‘ N o /sl
Denil fishway at 198 ft long i ‘l TN
Watertown Dam. Fishway is in good D (=
condition but has poor attraction 5:6@*»\7 g 4
due to flows over the wide spillway. 9}_ 2
Priority List Score = 23 (tied for 2nd \\ l
among 129 sites in the North ‘ A )
Shore/Boston Harbor region). 12\5} \‘5 L g

e e A

- DMF Memorandum on “Charles River (/) /IJ'\*”;: “ S ﬁ/oo
Watershed Fish Passage Structures” Jan. 2025 | C—m =}
dC r Figure 1. Charles River Fish Passage Structures listed in the DMF Diadromous Fish GIS data layer,

Massachusetts MassGIS Data: Diadromous Fish | Mass.gov. Red locations and river channel indicates no passage.
GB Green indicates suitable passage and yellow indicates work needed to improve passage.
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WATERTOWN DAM REMOVAL STUDY

URRARS A

)1 \

.n'l)\\;\\‘l‘\n‘\)‘.'\ \

VAR ERN )
WYY )

Rainbow Smelt

dg Diadromous Fish Passage at Watertown Dam o)

FRESHWATER FISH TOO!




WATERTOWN DAM REMOVAL STUDY

Condition of Watertown Dam — Hydrology & Hydraullcs

Right Embankment overtops during
100-year Flood

Splllway De5|gn Flood
(100-year FIood)

March-April 2010 Flood
Overtopped Right Earthen Dike
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- 2010 Flood = 100-year Flood = Spillway Design Flood
Spillway Capacity inadequate to pass SDF.
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WATERTOWN DAM REMOVAL STUDY

Current Status and Condition of Watertown Dam

Key Issues:

 Watertown Dam currently in FAIR condition and not subject to any
current dam safety orders

 Dam has a good history of dam safety performance

 Some repairs are necessary to improve condition on the dam and
bring it into better compliance with dam safety regulations

* Inits current condition, the dam is judged to be a low risk of failure.

* Fish passage currently acceptable for river herring but could be
improved for American shad and rainbow smelt
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DAM REMOVAL ALTERNATIVES




WATERTOWN DAM REMOVAL STUDY

Dam Removal Alternatives — three configurations considered

1. Dam Lowering (2.5 ft Lowering of Spillway)
 Demolish top 2.5 ft of the spillway and cap
 Modify fish ladder for new normal pool elevation

2. Partial Breach (50 ft Breach in Spillway)
 Demolish portion of the spillway adjacent to left (north) bank
sufficient to provide for 50-foot-wide river channel.
 Leave remaining portion of spillway in place
* Backfill or remove existing fish ladder

3. “Full” Removal (Remove fundamentally all of the Spillway)
 Remove entire existing spillway (other than left side “buttress”)
dCf * Shape new channel to connect to existing d/s primary channel

Massachusetts

® * Remove fish ladder and regrade right (south) bank. an)




WATERTOWN DAM REMOVAL STUDY

Dam Lower ng Alt. 1

_5 .
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Modify Fish
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2.5ft Spillway

Lowering
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ELEVATION IM FEET

WATERTOWN DAM REMOVAL STUDY

Dam Lowering — Alt. 1
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WATERTOWN DAM REMOVAL STUDY

50ft Breach
Location
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Partial Breach — Alt. 2
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Full Removal - Alt. 3

ﬂ"] ‘ ’ ot g.f.«."',
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= ’ . Limits of Project Disturbance Shown*= Local
dCI‘ NS5 sediment repositioning and stabilization :‘ho,.r
widespread upstream dredging and disposal.
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ELEVATION IN FEET

WATERTOWN DAM REMOVAL STUDY

Full Removal - Alt. 3
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WATERTOWN DAM REMOVAL STUDY

Dam Removal Design Alternatives — Preferred Removal Alternative

Goal No Action Lower Spillway Partial Breach Full Removal Dam Rehabilitation
Mitigate Dam :
Safety Risk No Partially Yes Yes No
Meet Dam Safet
et bam Satety Yes* Yes Yes Yes Yes
Standards
Restore Natural
No No Partially Yes No
Channel

Improve Natural
Oxygen Levels
Improve Water

No No Yes Yes No

No No Yes Yes No
Temperatures
Restore Natural
Sediment No No Partially Partially No
Transport
Improve Fish
P No No Partially Yes No
Passage
dcr * Dam listed in FAIR condition Dam Rehabilitation

Massachusetts DeSign not evaluated

© o
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WATERTOWN DAM REMOVAL STUDY

Dam Removal Design Alternatives — Cost Estimates

Goal No Action Lower Spillway Partial Breach Full Removal
Mitigate Dam _
Safety Risk No Partially Yes Yes
Meet Dam Safety
Standards ves® = Yes Yes Cost of local
Restore Natural _ sediment
Channel No No Partially Yes repositioning
included.
Improve Natural NG No Yes -
Oxygen Levels
Improve Water Upstream or
Temperatures No No Yes Yes downstream
Restore Natural dredging costs
Sediment No No Partially Partially NOT included.
Transport
I Fish
MPprove Fis No No Partially Yes
Passage
dC r Cost Estimate: Annual $2,330,000 $2,770,000 $3,300,000

Massachusetts
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FULL DAM REMOVAL CONSIDERATIONS
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Key Issues: Potential to Improve Fish Passage through Full Dam Removal e

WATERTOWN DAM REMOVAL STUDY

e Existing fish ladder works, but not perfectly ea
 Full dam removal will improve fish passage
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Impact of Full Dam Removal on Flood Control

March-April 2010 Flood = 100-year Flood = Spillway Design Flood
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Possible Groundwater Impacts of Full Dam Removal

= * Significant
o o e e .. groundwater impacts
= | ' likely to be confined
| to immediate area.
wae e Impacts to u/s
S e % landfill unlikely.
* Potential impacts to
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| o @ m T building on Pleasant
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y Issues: Sediment Issues
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UPSTREAM SEDIMENT SAMPLE LOCATION
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UPSTREAM TRANSECT
(SEE DRAWINGS C-5 AND C-6)
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Sediment Issues
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Sediment Quality

* Sediment quality tests consistent with expected findings in a typical urban
river —some elevated concentrations but no primary concern

 Some upstream sediment will be exposed if the dam is removed and will
become “soil” from a regulatory standpoint

 Some “soil” may not meet S1 Standards (e.g. lead) per the MCP
* Additional risk assessment and mitigation considerations needed.

Exposed “Sediment” will become “Soil”

dcr
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WATERTOWN DAM REMOVAL STUDY

g
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Key Issues: Sediment Quantity (pote
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~5,000 CY of Sediment could be mobilized post-dam
removal by natural channel formation
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Key Issues: Downstream Sedlment Conditions — Allgnmentl
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Al|gnment 1
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WATERTOWN DAM REMOVAL STUDY

Typical High Water Level
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Sediment Transport Modeling Results — Alignment 1
Typical High Water Level

1 oy S l—= !
| & gt eig A
10 af Sis Sunset Bay s
e 1 R i A 8!
I UI 5 IU D
e 1 o 1'G omi
it | 01 O Flow <\
1+ I ol c pul
043 i "i'e ol
|; 1 2o e 21
i i €138 e - i
: : Sz o |
21 1 o P
1 1 (V) 1 7 Iﬂ
1 1 1
1 " 1 1 rooM
. 1 'j‘ 1 1 4 plh‘ i
2 F i i - i
1 i _*
R B r'“- A ’
= 1 * \ 1 - [ N 1 =i 1
= ! W ‘.i \ 1 ,".-.; 1
£ : "‘\ 1 N =\ H dunes £ ."‘f‘\ I"“t!r".,n" :
= — - :
E -6 i h{l.' = ‘:‘ﬂ. "f i
]
w i 2024 GZA Top of Sediment i i
-8 ! 2024 GZA Sediment Hard Bottom ! Dam |n-P|aCG (17 yrS) !
: ----- Sediment Transport Dam In-Place : :
i ----- Sediment Transport Dam Removed i Obse rved Hard Bottom i
-10 : - = = = Operating High Water : :
1 ing ] 1 4 !
I Operating Low Water I Deep Sediment & Shallower Water I
1 1 1
12 " "

o o=

1000 2000 3000 4000 5000 6000 7000 8000

dC r Distance Downstream of Watertown Dam (ft)
i Sediment Transport Model Dam In-Place and Removed )

7 (modeled over 17 years — including large flood)



CONSTRUCTION

GEOTECHNICAL ENVIRONMENTAL ECOLOGICAL WATER MANAGEMENT
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Alignment 1

Massachusetts
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WATERTOWN DAM REMOVAL STUDY

Key Issues: Sediment Transport Modeling Results — Alignment 2

Typical High Water Level
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WATERTOWN DAM REMOVAL STUDY

Changes to Scenery / Aesthetics due to Full Dam Removal

Changes to upstream inundated areas under median annual flow

LEGEND

[ ]  EXISTING '
I FULL REMOVAL %

SCALE INFEET

_ Visualizations
) atthree
locations

dcr
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WATERTOWN DAM REMOVAL STUDY

Changes to Scenery / Aesthetics due to Full Dam Removal

1. Overlook at Dam - Median Annual Flow

Existing Immediately Post-Construction
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WATERTOWN DAM REMOVAL STUDY

Changes to Scenery / Aesthetics due to Full Dam Removal

1. Overlook at Dam - Median Annual Flow

Existing After Establishment of Vegetation




FULL DAM REMOVAL
(rendering)
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WATERTOWN DAM REMOVAL STUDY

Changes to Scenery / Aesthetics due to Full Dam Removal

2. Overlook at Pedestrian Bridge (400 ft Upstream) - Median Annual Flow

Existing Post-Construction




FULL DAM REMOVAL
(rendering)
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WATERTOWN DAM REMOVAL STUDY

Changes to Scenery / Aesthetics due to Full Dam Removal

3. Overlook at DCR Overlook (1,300 ft Upstream) - Median Annual Flow

Post-Construction




FULL DAM REMOVAL
(rendering)




WATERTOWN DAM REMOVAL STUDY

Key Issues: Changes to Scenery / Aesthetics due to Full Dam Removal

* The visual character of the upstream area will change from “stillwater” to
“riverine” with greater water level fluctuations.

* Existing overlook areas should remain viable.

* Visual changes will be greatest at the location of the former dam and will
be most apparent during low flow conditions

* Change in visual character of the site immediately after construction, will
require up to 2 growing seasons until vegetation is established

* Additional vegetated bank will require DCR maintenance and invasive
dCI‘ species control efforts.
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WATERTOWN DAM REMOVAL STUDY

Key Issues:
Observations and Uncertainties

* Commonwealth may choose no action, repair, or removal.
* No “fatal flaws” to a proposed dam removal project
* Removal would involve significant permitting and public comment

* Remaining potentiality significant uncertainties for removal project include:
* Possible impacts to adjacent former mill building foundation
* Potential need for modifications to stormwater outfalls and other utilities
* Final disposition of exposed upstream sediment
* Impacts to downstream recreation appears minimal
dCI’ * Possibility of cultural resources present and exposed if removal occurred
Massachusenss o | JSACE understanding of impacts to the full Charles River system
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