MASSACHUSETTS WATER RESOURCES AUTHORITY

Charlestown Navy Yard
100 First Avenue, Building 39
Boston, MA 02129

Frederick A. Laskey Telephone: (617) 242-6000

Executive Director Fax: (617) 788-4899
TTY: (617) 788-4971

May 28, 2021

Kathleen A. Theoharides, Secretary

Executive Office of Energy and Environmental Affairs
100 Cambridge St, Suite 900

Attn: MEPA Office

Boston, MA 02114

Subject: Quinapoxet Dam Removal
Expanded Environmental Notification Form
West Boylston, Massachusetts

Dear Secretary Theoharides,

The Massachusetts Water Resources Authority (MWRA) is pleased to submit the
attached Expanded Environmental Notification Form (EENF) for the dam removal and channel
restoration project of Quinapoxet Dam in West Boylston, Massachusetts. The project team is
comprised of the MWRA, the Massachusetts Department of Conservation and Recreation
(MADCR), the Massachusetts Division of Ecological Restoration (MADER), and MWRA’s
design engineer, SLR International Corporation (SLR). The goals of the project are to restore the
Quinapoxet River in-stream habitat, enable fish and wildlife passage, maintain public river
access, maintain flood control, project water quality, ensure climate change resiliency, and
reduce long-term maintenance costs. The project includes: 1) removal of the obsolete
Quinapoxet Dam, 2) management of in-stream sediment, 3) construction of an earthen berm to
separate the main channel from the transfer aqueduct, and 4) construct a pedestrian access path to
the river’s edge. Removal of the dam and construction of aquatic habitat structures within the
channel will result in significant ecological benefits.

The Quinapoxet Dam is located on River Road in the town of West Boylston. In 2007,
GZA conducted a dam safety inspection and determined the dam to be in “fair” condition;
however, it was also categorized as a “Class II hazard” and an obstruction for fish passage.
MWRA in association with MADER has elected to pursue dam removal.

The project is categorically included for preparation of an Environmental Impact Report
(EIR) because it decreases the impoundment capacity of the existing structure (301 CMR
11.03[3][a][4]), it alters 500 or more linear feet of bank along a fish run or inland bank (301
CMR 11.03[3][b][1b], and it alters one half or more acres of any other wetlands (310 CMR

11.03[3][bI[L1]).



The project team believes that a full EIR wavier is appropriate in accordance with 301
CMR 11.11, given that strict compliance with the requirement would result in an undue hardship
and would not serve to avoid or minimize damage to the environment. Preparation of an EIR will
not serve to avoid or minimize damage to the environment but will only lengthen the time to
complete the project, increase costs and increase the potential for future damage to the
environment.

The proponent respectfully requests a Waiver of the Mandatory EIR, as required, under
Massachusetts Environmental Policy Act regulations. The project exceeds mandatory EIR
thresholds, however, as a carefully planned and comprehensive restoration project, the project
will cause significant benefits to environmental resources as detailed in this filing. The
subsequent permitting associated with this project will enable additional public and regulatory
input.

The EENF has been directly forwarded on behalf of the project team by SLR to the
required state and local entities as well as other interested stakeholders identified on the
circulation list attached to the document.

Please note in the Environmental Monitor that additional copies may be obtained by
contacting Aidan Barry at (203) 271-1773 or abarry@slrconsulting.com. An electronic copy of
the EENF is also available of MWRA'’s website at:
https://www.mwra.com/01news/2021/030121-quinapoxet-dam-notice.html

Should you have any questions or require additional information regarding this
submission, please contact W. Andrew Greene, US Manager of Water Resources Engineering
and Project Manager for SLR International Corporation. Mr. Greene can be reached at
agreene(@slrconsulting.com or (203) 271-1773

Sincerely,

Catyn Mo

Carolyn Fiore
Deputy Chief Operating Officer
Massachusetts Water Resources Authority



Commonwealth of Massachusetts

Executive Office of Energy and Environmental Affairs
Massachusetts Environmental Policy Act (MEPA) Office

Environmental Notification Form

For Office Use Only
EEA#:
MEPA Analyst:

The information requested on this form must be completed in order to submit a document
electronically for review under the Massachusetts Environmental Policy Act, 301 CMR 11.00.

Project Name: Quinapoxet Dam Removal

Street Address: River Road

Municipality: West Boylston Watershed: Nashua

Universal Transverse Mercator Coordinates:| Latitude:42.387224

404,7859.63E 1,505,642.69N Longitude:-71.802536

Estimated commencement date: 10/1/2022 | Estimated completion date: 5/30/2023
Project Type: Dam Removal Status of project design: 60 % complete

Proponent. Massachusetts Water Resources Authority

Street Address: 100 First Avenue, Building 39

Municipality: Boston | State: MA | Zip Code: 02129

Name of Contact Person: Matt Sanford

Firm/Agency: Milone & MacBroom, Inc. Street Address: 99 Realty Drive

Municipality: Cheshire State: CT Zip Code: 06410

Phone: 203-271-1773 Fax: 203-272-9733 E-mail:
msanford@slrconsulting.com

Does this project meet or exceed a mandatory EIR threshold (see 301 CMR 11.03)?

XYes [ ]No

If this is an Expanded Environmental Notification Form (ENF) (see 301 CMR 11.05(7)) or a
Notice of Project Change (NPC), are you requesting:

a Single EIR? (see 301 CMR 11.06(8)) [Jyes XINo
a Special Review Procedure? (see 301CMR 11.09) [lYes XINo
a Waiver of mandatory EIR? (see 301 CMR 11.11) XYes [ INo
a Phase | Waiver? (see 301 CMR 11.11) [JYes XINo

(Note: Greenhouse Gas Emissions analysis must be included in the Expanded ENF.)

Which MEPA review threshold(s) does the project meet or exceed (see 301 CMR 11.03)?
301 CMR 11.03(3)(a)4., structural alteration of an existing dam that causes an
expansion of 20% or decrease in impoundment capacity — removal of 250-feet of
existing dam
301 CMR 11.03(3)(b)1.b., alteration of 500 or more linear feet of bank along a fish
run or inland bank — alteration of 2,190 feet of inland bank
301 CMR 11.03(3)(b)1.f., alteration of one half or more acres of any other wetlands —
alteration of 0.79 acres of bordering vegetated wetlands

Which State Agency Permits will the project require?

Effective January 2011




Order of Conditions; 401 Water Quality Certification; Chapter 91 Waterways License; Chapter
253 Dam Safety Permit; MHC

Identify any financial assistance or land transfer from an Agency of the Commonwealth,
including the Agency name and the amount of funding or land area in acres:
No land transfers required. Funding source are likely from various agencies and grants.




Summary of Project Size
& Environmental Impacts

Existing

Total sio aereage
New acres of land altered 0 acres
Reres o Inperdous ros

Square feet of new bordering +34, 385 SF

vegetated wetlands alteration

Square feet of new other wetland
alteration

Acres of new non-water dependent
use of tidelands or waterways

STRUCTURES

0 acres

N/A

Gross square footage N/A

Number of housing units N/A N/A N/A
Maximum height (feet) N/A N/A N/A
Vehicle trips per day N/A N/A N/A
Parking spaces N/A N/A N/A
WASTEWATER

Water Use (Gallons per day) N/A N/A N/A
Water withdrawal (GPD) N/A N/A N/A
Wastewater generation/treatment N/A N/A N/A
(GPD)

Length of water mains (miles) N/A N/A N/A
Length of sewer mains (miles) N/A N/A N/A
Has this project been filed with MEPA before?

[] Yes (EEA # ) XINo

Has any project on this site been filed with MEPA before?

[]Yes (EEA # ) XINo




GENERAL PROJECT INFORMATION - all proponents must fill out this section

PROJECT DESCRIPTION:

Describe the existing conditions and land uses on the project site:

The Quinapoxet Dam (MA#02523) is located due east of State Route 190 in West Boylston,
Massachusetts. Adjacent to the dam is the Oakdale Transfer Facility at the outlet of the
Quabbin Aqueduct. The dam is located upstream of two sediment basins serving the Wachusett
Reservoir. The first being the Quinapoxet Basin, formed by the railroad causeway, and the
second, downstream basin is called the Thomas Basin. The current dam acts as a barrier to
fish passage. The proposed project will restore fish passage through this reach.

The dam impoundment extends approximately 500 feet upstream of the structure. The
impoundment is shallow and fairly narrow. The rocky cobble bottom river is located within an
unnumbered FEMA designated floodplain.

The dam includes a 250-foot long, 18-foot high earthen embankment and a 135-foot long,
6-foot high stone masonry and concrete horseshoe-shaped spillway weir that spans the
Quinapoxet River from bank to bank: the earthen embankment portion of the dam is adjacent
to the terminus of MWRA'’s Quabbin Aqueduct at the Oakdale Power Station. A concrete
pool/weir fishway, 86 feet long and 4 feet wide, is located along the northern abutment.

The primary goals of the Quinapoxet River Dam removal project are to remove the Quinapoxet
Dam, to restore the Quinapoxet River in-stream habitat, enable fish and wildlife passage,
maintain public river access, maintain flood control, protect water quality, ensure climate
change resiliency, and reduce long-term maintenance costs

Figure 1 of Appendix A and Sheets EX-1 of the project plans in Appendix B of the report
provide an overview of existing conditions in the vicinity of the project. Please refer to the
Supplemental Information Report, Section 2.0, and relevant technical appendices for more
detailed discussion of existing conditions.

Describe the proposed project and its programmatic and physical elements:

NOTE: The project description should summarize both the project’s direct and indirect impacts
(including construction period impacts) in terms of their magnitude, geographic extent, duration

and frequency, and reversibility, as applicable. It should also discuss the infrastructure requirements
of the project and the capacity of the municipal and/or regional infrastructure to sustain these
requirements into the future.

The dam was constructed below the pre-existing grade of the riverbed, and material downstream
of the dam was dredged to create the 9-foot-high drop. As such, removal of the dam will not
involve the magnitude of sediment management that many dam removals face. Instead, it will

be native substrate that is to be removed from behind the dam.

The plan includes removal of the wingwalls and spillway as well as cut, fill and grading extending
approximately 600 feet upstream and fill immediately downstream of the dam. The creation of
riffles and pools upstream of the existing dam will provide adequate water depths and appropriate
flow velocities favorable for fish passage. The target fish species are trout and landlocked salmon.
The channel width will decrease around the impoundment upstream of the dam as well as

4.



downstream of the dam. Several vegetated point bars exist downstream of the dam. These point
bars will be mechanically dredged. The result will be a uniform stream width in the area of the
existing dam.

Approximately 3,950 cubic yards of material will be removed from the channel. Most of the clean
dredging sediment, 2,530 cubic yards, will be relocated to the southern bank of the Quinapoxet River.
The relocation of sediment will be used to formalize an earthen berm between the main channel and
the Quabbin aqueduct outlet. This action, as well as creating a uniform channel width, will directly
impact 1490 linear feet of inland banks and decrease the total inland banks within the project site

by 120 feet. Approximately 1.81 acres of Land under water resource areas will be directly impacted.
These alterations include the conversion of Land under water into bordering vegetated wetlands.
There are no direct impacts to bordering vegetated wetlands, however the conversion of land under
water will result in an additional 0.79 acres of bordering vegetated wetlands. Bordering land subject
to flooding and riverfront area will increase by 0.62 acres as the channel is reconstructed to a

uniform width. This will result in portions of land under water are converted to bordering vegetated
wetlands. Existing conditions within the project site include 2,799 square feet of impervious surface.
With the removal of the spillway, wingwalls, and concrete fish ladder, and the addition of the walkway
adjacent to the Quabbin aqueduct Shaft 1 building the proposed impervious surface will be decreased
to approximately 869 square feet.

All disturbed upland areas will receive a minimum of 6” of topsoil and be seeded with appropriate
seed mixes. To further restore the watercourse, boulders of various size will be relocated within
the Quinapoxet River. These boulders will reduce flow velocities and serve as habitat refuge for
fishery species. These channel improvements have been designed to be sustainable long-term. If
additional boulders are necessary, they will be obtained via the contractor.

Construction will require temporary and/or permanent impacts to bordering vegetated wetlands, land
under water, bordering land subject to flooding, and mean annual high water adjacent to and/or within
Quinapoxet River. It is anticipated that construction will commence October 2022 and be completed
By May 2023. The removal of the dam will occur in three phases. Phase 1 includes the cofferdamming
of low flows around the southern portion of the dam and the partial removal of the dam. Phase 2 will
disassemble the remaining dam, fish ladder, and appurtenances as well as remove the downstream
islands and reconstruct the channel. Phase 3 will finalize the berm between the reconstructed

channel and the Quabbin aqueduct outlet.

Figure 1-7 and Sheets SP-4, SP-5, and SP-6 of project plans in Appendix B of the Supplemental
Information Report provide an overview of the proposed conditions. Please see Supplemental
Information Report, Section 3.0, for a complete description of proposed activities; Section 5.0 for
discussion of Construction sequence, water handling during construction, and sediment
management; and Section 6.0 for a discussion of project impacts to wetlands and waterways.

Describe the on-site project alternatives (and alternative off-site locations, if applicable), considered
by the proponent, including at least one feasible alternative that is allowed under current zoning,
and the reasons(s) that they were not selected as the preferred alternative:

The goals of the project include the restoration of free passage of fish and wildlife, naturalization of
riverine hydrology, management of sediment during and after construction, and protection of water
quality. These Goals are to be met by removing the dam and modifying the channel without impacting
the MWRA and Massachusetts Department of Conservation and Recreation (DCR) water supply
mission, the operations of the Quabbin Shaft #1 facility, or the downstream Wachusett Reservoir.
The design team has carefully evaluated several channel design alternatives for achieving the goals
of the project and include:



No Action

The “do nothing” alternative would leave the Quinapoxet dam in place. Fish passage would
continue to be blocked. Since this option maintains the status quo and proposes no construction
or work, it therefore would not necessitate environmental review or permitting. However, it
would result in continued impairment of habitat functionality and fragmented river conditions.

If this alternative were selected it would require the continued maintenance and upkeep of this
Significant Hazard Class dam which is in fair condition at the time of the latest inspection performed
by GZA in 2007 (Appendix | of the Supplemental Information Report). According

to the inspection report, it is estimated that up to $500,000 would be required for upkeep

studies, design, and repair work. This cost estimate would include items such as engineering

costs, removal of sediment immediately upstream of the spillway and repoint the right training

wall. It does not include the dredging of the entire impoundment nor a reconstruction of the

fish ladder.

Upstream Riffle-Pool Channel (Preferred Alternative)

This alternative includes the removal of the dam and creation of riffles and pools upstream of
the existing dam. The point bars located downstream of the existing dam will be dredged. The
sediment material will be relocated to formalize the berm between the Quinapoxet River and

the Quabbin aqueduct discharge outlet. This alternative would restore free-flowing habitat on
the Quinapoxet River and provide fish passage. Removal of the dam and reconstruction of the
channel will provide significant enhancements to the riparian area and to aquatic wildlife and
water quality while limiting the downstream channel modifications. Wetland functions and values
will increase as a result of converting open water habitat to palustrine emergent and scrub shrub
wetlands downstream of the existing dam. This alternative meets all the goals for the restoration
project and therefore has been selected as the preferred alternative.

Constant Channel Bed Slope

This alternative involves the removal of the dam and regrading of the channel bed at a constant
slope. This alternative was not selected because it does not meet the fish passage goals of the
project. The proposed flow depth at the upstream portion of the project would match the depth
with the existing dam at current conditions. The constant slope design would result in high
velocities through the channel. Both of these conditions result in conditions that are insufficient
for fish passage.

Riffle-Pool Channel

Implementing a riffle-pool geometry limits upstream grading and extends channel grading
downstream. The incorporation of these riffles and channel roughness (i.e. boulder clusters) reduces
predicted velocities through the restored reach. The geometry is similar to the preferred alternative,
but is focused downstream of the existing dam. Although this alternative reduces the predicted
velocities as compared with Constant Channel Bed Slope alternative, the proposed grading would
extend beyond the immediate dam area and would fail to preserve the existing confluence of the
Quabbin Reservoir Aqueduct and therefore was eliminated from further consideration.

NOTE: The purpose of the alternatives analysis is to consider what effect changing the parameters
and/or siting of a project, or components thereof, will have on the environment, keeping in mind that
the objective of the MEPA review process is to avoid or minimize damage to the environment to the
greatest extent feasible. Examples of alternative projects include alternative site locations,
alternative site uses, and alternative site configurations.



Summarize the mitigation measures proposed to offset the impacts of the preferred alternative:
Temporary project impacts will be minimized through construction Best Management Practices

for water control and erosion and sedimentation. Permanent mitigation measures involve
construction of stabilized channel and sustainable riverbanks using a combination of
bioengineering and biotechnical techniques. The temporary and permanent impacts will be offset by
the improved ecological benefits including unrestricted fish passage, enhanced aquatic habitat, and
recreational opportunities.

If the project is proposed to be constructed in phases, please describe each phase:
The project will be constructed in three phases.

Phase 1 will consist of cofferdamming low flows around the southern portion of the dam. The removal
of a portion of the dam and sediment excavations shall be completed once the work area is isolated
from the active flow in the Quinapoxet River and fully dewatered.

Phase 2 involves cofferdamming, diverting water through gravity-fed bypass pipe and pumping low
flows around the work area, to maintain dry conditions. Phase 2 will require a culvert crossing under
the temporary construction access road to allow access to the work area. Disassembling of the
remaining dam, fish ladder, and appurtenances; removal of existing point bars; and construction of
the new channel can be completed in dry conditions during Phase 2.

Phase 3 will require cofferdamming of the exit flows from the Oakdale Power Station outlet channel.
As soon as the exit channel is fully dewatered, installation of fish-deterrent features on the side
channel can be performed. All discharges from temporary bypass pipes shall end in a plunge pool
designed to provide a soft landing for out-migrating fish. Once the channel is complete, floodplain
work outside the wetted portion of the channel can be completed.

AREAS OF CRITICAL ENVIRONMENTAL CONCERN:
Is the project within or adjacent to an Area of Critical Environmental Concern?

[IYes (Specify )
XINo
if yes, does the ACEC have an approved Resource Management Plan? _ Yes _ No;

If yes, describe how the project complies with this plan.

Will there be stormwater runoff or discharge to the designated ACEC? __ Yes ___ No;
If yes, describe and assess the potential impacts of such stormwater runoff/discharge to the designated ACEC.

RARE SPECIES:

Does the project site include Estimated and/or Priority Habitat of State-Listed Rare Species? (see

http://www.mass.gov/dfwele/dfw/nhesp/regulatory _review/priority habitat/priority _habitat_home.htm)
[IYes (Specify ) XINo

HISTORICAL /ARCHAEOLOGICAL RESOURCES:
Does the project site include any structure, site or district listed in the State Register of Historic Place
or the inventory of Historic and Archaeological Assets of the Commonwealth?

XYes (Specify: Quinapoxet Dam (WBY.905))  [INo

If yes, does the project involve any demolition or destruction of any listed or inventoried historic
or archaeological resources? [X]Yes (Specify: The project proposes to remove the Quinapoxet Dam (WBY.905).)

[INo




WATER RESOURCES:
Is there an Outstanding Resource Water (ORW) on or within a half-mile radius of the project site? X Yes ___ No;
if yes, identify the ORW and its location. Public Water Supply Watershed — Wachusett Reservoir.

(NOTE: Outstanding Resource Waters include Class A public water supplies, their tributaries, and bordering
wetlands; active and inactive reservoirs approved by MassDEP; certain waters within Areas of Critical
Environmental Concern, and certified vernal pools. Outstanding resource waters are listed in the

Surface Water Quality Standards, 314 CMR 4.00.)

Are there any impaired water bodies on or within a half-mile radius of the project site? X Yes __ No; if yes,
identify the water body and pollutant(s) causing the impairment: The Quinapoxet River, headwaters, outlet
Quinapoxet Reservoir, Holden to mouth at inlet Wachusett Reservoir (Thomas Basin), West Boylston, are
impaired by dewatering. Dewatering is noted as a non-pollutant and TDML is not required.

Is the project within a medium or high stress basin, as established by the Massachusetts
Water Resources Commission? X Yes _ No

STORMWATER MANAGEMENT:

Generally describe the project's stormwater impacts and measures that the project will take to comply
with the standards found in MassDEP's Stormwater Management Regulations: No stormwater impacts
are proposed by the removal of the dam.

MASSACHUSETTS CONTINGENCY PLAN:

Has the project site been, or is it currently being, regulated under M.G.L.c.21E or the Massachusetts Contingency Plan?
Yes XNo ___;if yes, please describe the current status of the site (including Release Tracking Number (RTN),
cleanup phase, and Response Action Outcome classification): RTN: 2-14334 - Arsenic was first detected in
groundwater in October 2001 during a hydrogeological study that was performed to evaluate the feasibility of
recharging non-contact cooling water from the power station into the subsurface. The MassDEP was notified

of the release and a Phase | Initial Site Investigation (ISI) was performed. Subsequent sampling confirmed the
presence of arsenic in groundwater at concentrations exceeding the applicable GW-1 Method 1 cleanup
standard of 0.05 milligrams per liter (mg/L). The Site was tier classified as Tier Il and the Phase |/Trier
Classification was filed with the MassDEP in May 2003. A combined Phase Il Comprehensive Site

Assessment (CSA) and Class B-1 Response Action outcome (RAO) statement was filed with the MassDEP

on May 31, 2005. The Phase Il CSA demonstrated that the following three lines of evidence existed at the Site:

e No anthropogenic sources (past or current) of arsenic exist on-Site.
e Soil and/or rock at the Site contain arsenic-bearing minerals.
e On-Site geochemical conditions are favorable for arsenic mobilization in groundwater.

The Phase Il CSA concluded that arsenic is naturally occurring and not associated with a release of oil or

hazardous materials (OHM). Since compounds attributed to naturally occurring background conditions are
not considered torepresent Contaminants of Concern (COC), a condition of “No Significant Risk” exists for
current and future conditions. Pursuant to 310 CMR 40.1046, the Site was closed with the filing of a Class
B-1 RAO. As of June 20, 2014, all B-1 RAO are considered to be Permanent Solutions with No Conditions
per 310 CMR 40.1055(1).

Is there an Activity and Use Limitation (AUL) on any portion of the project site? Yes _ No X;
if yes, describe which portion of the site and how the project will be consistent with the AUL:

Are you aware of any Reportable Conditions at the property that have not yet been assigned an RTN?
Yes _ No X;ifyes, please describe:




SOLID AND HAZARDOUS WASTE:

If the project will generate solid waste during demolition or construction, describe alternatives considered
for re-use, recycling, and disposal of, e.g., asphalt, brick, concrete, gypsum, metal, wood: Concrete, rubble,
And wood waste will be generated as a result of demolition activities. The construction contracts will
Specify that these materials be segregated from one another and recycled to the extent feasible.

(NOTE: Asphalt pavement, brick, concrete and metal are banned from disposal at Massachusetts
landfills and waste combustion facilities and wood is banned from disposal at Massachusetts landfills.
See 310 CMR 19.017 for the complete list of banned materials.)

Will your project disturb asbestos containing materials? Yes _ No X;
if yes, please consult state asbestos requirements at http://mass.gov/MassDEP/air/asbhomQ1.htm

Describe anti-idling and other measures to limit emissions from construction equipment: The construction
contracts will stipulate that the contractors abide by all anti-idling laws.

DESIGNATED WILD AND SCENIC RIVER:

Is this project site located wholly or partially within a defined river corridor of a federally
designated Wild and Scenic River or a state designated Scenic River? Yes _ No X ;
if yes, specify name of river and designation:

If yes, does the project have the potential to impact any of the “outstandingly remarkable”

resources of a federally Wild and Scenic River or the stated purpose of a state de5|gnated Scenic River?
Yes No ; if yes, specify name of river and designation:
if yes, , will the prOJect will result in any impacts to any of the designated outstandlngly remarkable”
resources of the W|Id and Scenic River or the stated purposes of a Scenic River.

Yes No

if yes, describe th the potential impacts to one or more of the “outstandingly remarkable” resources or
stated purposes and mitigation measures proposed.



http://mass.gov/dep/air/asbhom01.htm

ATTACHMENTS:

All cross-referenced materials refer to their location in the Supplemental Information Report

1.
2.

List of all attachments to this document. See Table of Contents.

U.S.G.S. map (good quality color copy, 8-2 x 11 inches or larger, at a scale of 1:24,000)
indicating the project location and boundaries. See Figure 2-1 in Appendix A of the
Supplemental Information Report.

Plan, at an appropriate scale, of existing conditions on the project site and its immediate
environs, showing all known structures, roadways and parking lots, railroad rights-of-way,
wetlands and water bodies, wooded areas, farmland, steep slopes, public open spaces, and
major utilities. See Figures 1-1 and 2-2 in Appendix A of the Supplemental Information
Report and Sheets SP-1, SP-2, SP-3, and SP-4 in Appendix B.

Plan, at an appropriate scale, depicting environmental constraints on or adjacent to the
project site such as Priority and/or Estimated Habitat of state-listed rare species, Areas of
Critical Environmental Concern, Chapter 91 jurisdictional areas, Article 97 lands,

wetland resource area delineations, water supply protection areas, and historic resources
and/or districts. See Figures 1-1 and 2-2 in Appendix A of the Supplement Information
Report. Sheets of the project plans in Appendix B, and Historical and Archaeological
Resources Correspondence in Appendix E of the same report.

Plan, at an appropriate scale, of proposed conditions upon completion of project (if
construction of the project is proposed to be phased, there should be a site plan showing
conditions upon the completion of each phase). See Figure 2-6 in Appendix A of the
Supplemental Information Report and Sheets SP-6, CP-1, CP-2, in Appendix B of the same
report.

List of all agencies and persons to whom the proponent circulated the ENF, in accordance
with 301 CMR 11.16(2). See Appendix G of the Supplemental Information Report.

List of municipal and federal permits and reviews required by the project, as applicable. See
Table 1-1 in Supplemental Information Report.
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LAND SECTION - all proponents must fill out this section

I. Thresholds / Permits
A. Does the project meet or exceed any review thresholds related to land (see 301 CMR 11.03(1)
____Yes X No; if yes, specify each threshold:

Il. Impacts and Permits
A. Describe, in acres, the current and proposed character of the project site, as follows:
Existing Change Total

Footprint of buildings
Internal roadways
Parking and other paved areas
Other altered areas
Undeveloped areas
Total: Project Site Acreage

w

Has any part of the project site been in active agricultural use in the last five years?
__ Yes X No; if yes, how many acres of land in agricultural use (with prime state or
locally important agricultural soils) will be converted to nonagricultural use?

C. Is any part of the project site currently or proposed to be in active forestry use?
____Yes X No; if yes, please describe current and proposed forestry activities and
indicate whether any part of the site is the subject of a forest management plan approved by
the Department of Conservation and Recreation:

D. Does any part of the project involve conversion of land held for natural resources purposes in
accordance with Article 97 of the Amendments to the Constitution of the Commonwealth to
any purpose not in accordance with Article 97? _ Yes X No; if yes, describe:

E. Is any part of the project site currently subject to a conservation restriction, preservation
restriction, agricultural preservation restriction or watershed preservation restriction?
Yes X No; if yes, does the project involve the release or modification of such restriction?
__Yes ___ No; if yes, describe:

F. Does the project require approval of a new urban redevelopment project or a fundamental change
in an existing urban redevelopment project under M.G.L.c.121A? __ Yes X No; if yes,
describe:

G. Does the project require approval of a new urban renewal plan or a major modification of an
existing urban renewal plan under M.G.L.c.121B? Yes ___ No X; if yes, describe:

lll. Consistency
A. Identify the current municipal comprehensive land use plan
Title: West Boylston, Massachusetts Master Plan Date: 2005

B. Describe the project’s consistency with that plan with regard to:
1) economic development
The removal of the Quinapoxet dam will restore the watercourse and passage for
important fishery species such as landlocked salmon and trout. Such improvements will
increase recreational opportunities that will benefit the community.

2) adequacy of infrastructure
The plan vision includes a focus on naturalization of the river and improving ecological
values of the surrounding area. Dam removal will remove several components of the
infrastructure to allow the Quinapoxet River to flow unobstructed. Enhancing the
accessibility of public facilities is another goal of the plan. Installation of walkways will
contribute to this goal.
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3) open space impacts

The primary goal of the project is to improve the ecological health and quality of wildlife
habitat within the Quinapoxet River corridor. Removal of the Quinapoxet dam and
naturalizing the channel will improve fish passability and connectivity of the open space
to adjacent developed areas.

3) compatibility with adjacent land uses
It will have no impact on the suitability of the surrounding land uses and will enhance
general access to public open space amenities.

C. Identify the current Regional Policy Plan of the applicable Regional Planning Agency (RPA)
RPA: Central Massachusetts Regional Planning Commission

Title: Land Use Priority Process Summary Date: December 2014

D. Describe the project’s consistency with that plan with regard to:
1) economic development
The removal of the Quinapoxet dam will improve the naturalization of the Quinapoxet
River and improve fish passability. Enhancing the ecological health and connectivity of the
Quinapoxet River will increase recreational and tourism opportunities such as fishing. The
project therefore supports the economic development goals of enhancing existing districts
and encouraging redevelopment.

2) adequacy of infrastructure
The goal of the plan is to protect water quality. The removal of the Quinapoxet Dam will
maintain water quality flowing through the Quinapoxet River into the Wachusett Reservoir.

3) open space impacts
The project is consistent with this plan, which seeks to preserve open space. The
naturalization and channel improvements to the Quinapoxet River meet the goals of the
Central Massachusetts Regional Planning Commission plan.
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RARE SPECIES SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to rare species or habitat (see
301 CMR 11.03(2))? ___ Yes X No; if yes, specify, in quantitative terms:

(NOTE: If you are uncertain, it is recommended that you consult with the Natural Heritage and
Endangered Species Program (NHESP) prior to submitting the ENF.)

B. Does the project require any state permits related to rare species or habitat? = Yes X No

C. Does the project site fall within mapped rare species habitat (Priority or Estimated Habitat?) in the
current Massachusetts Natural Heritage Atlas (attach relevant page)? _ Yes X No.

D. If you answered "No" to all questions A, B and C, proceed to the Wetlands, Waterways, and
Tidelands Section. If you answered "Yes" to either question A or question B, fill out the
remainder of the Rare Species section below.

Il. Impacts and Permits
A. Does the project site fall within Priority or Estimated Habitat in the current Massachusetts Natural
Heritage Atlas (attach relevant page)? _ Yes  No. If yes,
1. Have you consulted with the Division of Fisheries and Wildlife Natural Heritage and
Endangered Species Program (NHESP)? _ Yes _ No; if yes, have you received a
determination as to whether the project will result in the “take” of a rare species?
Yes ___ No; if yes, attach the letter of determination to this submission.

2. Will the project "take" an endangered, threatened, and/or species of special concern in
accordance with M.G.L. c.131A (see also 321 CMR 10.04)? _ Yes ___ No; if yes, provide
a summary of proposed measures to minimize and mitigate rare species impacts

3. Which rare species are known to occur within the Priority or Estimated Habitat?

4. Has the site been surveyed for rare species in accordance with the Massachusetts
Endangered Species Act? ___ Yes ___ No

4. If your project is within Estimated Habitat, have you filed a Notice of Intent or received an

Order of Conditions for this project? _ Yes __ No; if yes, did you send a copy of the
Notice of Intent to the Natural Heritage and Endangered Species Program, in accordance
with the Wetlands Protection Act regulations? _ Yes  No

B. Will the project "take" an endangered, threatened, and/or species of special concern in
accordance with M.G.L. c.131A (see also 321 CMR 10.04)? _ Yes ___ No; if yes,
provide a summary of proposed measures to minimize and mitigate impacts to significant
habitat:

- 13-



WETLANDS, WATERWAYS, AND TIDELANDS SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to wetlands, waterways, and
tidelands (see 301 CMR 11.03(3))? X Yes ___ No; if yes, specify, in quantitative terms:
301 CMR 11.03(3)(a)4., structural alteration of an existing dam that causes an expansion of 20%
or decrease in impoundment capacity — removal of 250-feet of existing dam.
301 CMR 11.03(3)(b)1.b., alteration of 500 or more linear feet of bank along a fish run or inland
bank — alteration of 2,190 feet of inland bank.
301 CMR 11.03(3)(b)1.f., alteration of one half or more acres of any other wetlands — alteration
of 1.81 acres of land under water, 0.62 acres of riverfront area, 0.62 acres of bordering land
subject to flooding.

B. Does the project require any state permits (or a local Order of Conditions) related to wetlands,
waterways, or tidelands? X Yes __ No; if yes, specify which permit:

Order of Conditions, 401 Water Quality Certificate, Chapter 253 Dam Safety Permit, and Chapter 91
Waterways License

C. If you answered "No" to both questions A and B, proceed to the Water Supply Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Wetlands,
Waterways, and Tidelands Section below.

Il. Wetlands Impacts and Permits
A. Does the project require a new or amended Order of Conditions under the Wetlands Protection
Act (M.G.L. c.131A)? X Yes ___ No; if yes, has a Notice of Intent been filed? __ Yes X No; if
yes, list the date and MassDEP file number: ; if yes, has a local Order of Conditions been
issued? _ Yes ___ No; Was the Order of Conditions appealed? _ Yes ___ No. Will the
project require a Variance from the Wetlands regulations? __ Yes X No.

B. Describe any proposed permanent or temporary impacts to wetland resource areas located on
the project site:

The project meets the definition of an Ecological Restoration Project as defined in 310 CMR
10.04 and as further clarified in subsequent sections of the Wetlands Protection Act (WPA)
regulations. It is understood that such projects “may result in the temporary or permanent loss of
Resource Areas and/or the conversion of one Resource Area to another where such loss is
necessary to the achievement of the project’s ecological restoration goals” [(310
CMR10.53(4)(b)]. Impacts to wetland resource areas are described in further detail in the
attached Supplemental Information Report Section 6.0. Conversions of wetland types, such as
the conversion of LUW to BVW proposed in this project, are expressly anticipated under 310
CMR 10.53(4)(b). Note that permanent impacts will generally result in an increase in the
functional benefits of the overall wetland system and that temporary impacts to jurisdictional
wetlands are necessary to achieve the restoration goals of the project

C. Estimate the extent and type of impact that the project will have on wetland resources, and
indicate whether the impacts are temporary or permanent:

Coastal Wetlands Area (square feet) or  Temporary or
Length (linear feet) Permanent Impact?

Land Under the Ocean N/A N/A

Designated Port Areas N/A N/A

Coastal Beaches N/A N/A

Coastal Dunes N/A N/A

Barrier Beaches N/A N/A
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Coastal Banks N/A N/A

Rocky Intertidal Shores N/A N/A

Salt Marshes N/A N/A

Land Under Salt Ponds N/A N/A

Land Containing Shellfish N/A N/A

Fish Runs N/A N/A

Land Subject to Coastal Storm Flowage N/A N/A

Inland Wetlands (Direct Impacts®)

Bank (If)* _ 1,490 If Permanent
Bordering Vegetated Wetlands __+34,384 sf Permanent
Isolated Vegetated Wetlands __N/A N/A

Land under Water* __79,060 sf (1.81 acres) _____Permanent
Isolated Land Subject to Flooding __N/A N/A
Bordering Land Subject to Flooding* __ 27,050 sf (0.62 acres) ___ Permanent
Riverfront Area* __ 27,050 sf (0.62 acres) ___ Permanent

D. Is any part of the project:
1. proposed as a limited project?  Yes X No; if yes, what is the area (in sf)?
2. the construction or alteration of a dam? X Yes ___ No; if yes, describe:
This project will remove the Quinapoxet dam to improve fish passage.
3. fill or structure in a velocity zone or regulatory floodway? _ Yes X No
4. dredging or disposal of dredged material? X Yes ___ No; if yes, describe the volume
of dredged material and the proposed disposal site: Approximately 3,950 cubic yards will be
dredged. On-site re-use is estimated to be 2,530 of the 3,950 cubic yards to be dredged.
The additional 860 cubic yards of clean sediments will be disposed of offsite.
5. adischarge to an Outstanding Resource Water (ORW) or an Area of Critical
Environmental Concern (ACEC)? X*Yes ___ No
*Discharge is the placement of rock to the watercourse to ensure channel stability
6. subject to a wetlands restriction order? _ Yes X No; if yes, identify the area (in sf):
7. located in buffer zones? X Yes __ No; if yes, how much (in sf): 124,146 sf (2.85 acres)

E. Will the project:
1. be subject to a local wetlands ordinance or bylaw? XYes __ No
2. alter any federally-protected wetlands not regulated under state law? __ Yes X No; if
yes, what is the area (sf)?

. Waterways and Tidelands Impacts and Permits
A. Does the project site contain waterways or tidelands (including filled former tidelands) that are
subject to the Waterways Act, M.G.L.c.91? X Yes ___ No; if yes, is there a current Chapter 91
License or Permit affecting the project site? __ Yes X No; if yes, list the date and license or
permit number and provide a copy of the historic map used to determine extent of filled
tidelands:

C. Does the project require a new or modified license or permit under M.G.L.c.91? X Yes ___ No; if
yes, how many acres of the project site subject to M.G.L.c.91 will be for non-water-dependent
use? Current 0.003 Change +0.017 Total 0.20

If yes, how many square feet of solid fill or pile-supported structures (in sf)? 726 SF

C. For non-water-dependent use projects, indicate the following:
Area of filled tidelands on the site: N/A
Area of filled tidelands covered by buildings: N/A
For portions of site on filled tidelands, list ground floor uses and area of each use:
N/A
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Does the project include new non-water-dependent uses located over flowed tidelands?
Yes _ NoX
Height of building on filled tidelands: N/A

Also show the following on a site plan: Mean High Water, Mean Low Water, Water-
dependent Use Zone, location of uses within buildings on tidelands, and interior and
exterior areas and facilities dedicated for public use, and historic high and historic low
water marks.

D. Is the project located on landlocked tidelands? _ Yes X No; if yes, describe the project’s
impact on the public’s right to access, use and enjoy jurisdictional tidelands and describe
measures the project will implement to avoid, minimize or mitigate any adverse impact:

E. Is the project located in an area where low groundwater levels have been identified by a
municipality or by a state or federal agency as a threat to building foundations? ___ Yes
X No; if yes, describe the project’s impact on groundwater levels and describe
measures the project will implement to avoid, minimize or mitigate any adverse impact:

F. Is the project non-water-dependent and located on landlocked tidelands or waterways or
tidelands subject to the Waterways Act and subject to a mandatory EIR? _ Yes X
No;
(NOTE: If yes, then the project will be subject to Public Benefit Review and
Determination.)

G. Does the project include dredging? X Yes __No; if yes, answer the following questions:
What type of dredging? Improvement X Maintenance __ Both
What is the proposed dredge volume, in cubic yards (cys): 2,876 cys
What is the proposed dredge footprint 720 length (ft) 65 width (ft) 2.15 depth (ft);
Will dredging impact the following resource areas?

Intertidal Yes  No X;ifyes,  sqft

Outstanding Resource Waters Yes X  No__;if yes, 46,800 sq ft

Other resource area (i.e. shellfish beds, eel grass beds) Yes No X;ifyes
sq ft

If yes to any of the above, have you evaluated appropriate and practicable steps

to: 1) avoidance; 2) if avoidance is not possible, minimization; 3) if either
avoidance or minimize is not possible, mitigation?
Yes the project team has evaluated appropriate and practicable steps for
avoidance, minimization, and mitigation. Please see preliminary design
report.

If no to any of the above, what information or documentation was used to support
this determination?

Provide a comprehensive analysis of practicable alternatives for improvement dredging in
accordance with 314 CMR 9.07(1)(b). Physical and chemical data of the
sediment shall be included in the comprehensive analysis.

See Section 2.5 of the Supplemental Information Report.

Sediment Characterization

Existing gradation analysis results? X Yes __ No: if yes, provide results.

See Appendix C in the Supplemental Information Report.

Existing chemical results for parameters listed in 314 CMR 9.07(2)(b)6? X Yes
__ No; if yes, provide results.

See Appendix C of the Supplemental Information Report.

Do you have sufficient information to evaluate feasibility of the following management
options for dredged sediment? If yes, check the appropriate option.

Beach Nourishment
Unconfined Ocean Disposal ____
Confined Disposal:

-16 -



Confined Aquatic Disposal (CAD) ___
Confined Disposal Facility (CDF) ____
Landfill Reuse in accordance with COMM-97-001
Shoreline Placement
Upland Material Reuse X
In-State landfill disposal
Out-of-state landfill disposal
(NOTE: This information is required for a 401 Water Quality Certification.)

IV. Consistency:
A. Does the project have effects on the coastal resources or uses, and/or is the project located
within the Coastal Zone? __ Yes X No; if yes, describe these effects and the projects consistency
with the policies of the Office of Coastal Zone Management:

B. Is the project located within an area subject to a Municipal Harbor Plan? __ Yes X No; if yes,
identify the Municipal Harbor Plan and describe the project's consistency with that plan:
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WATER SUPPLY SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to water supply (see 301 CMR
11.03(4))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to water supply? _ Yes X No; if yes,
specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Wastewater Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Water Supply Section
below.

Il. Impacts and Permits
A. Describe, in gallons per day (gpd), the volume and source of water use for existing and proposed
activities at the project site:
Existing Change Total

Municipal or regional water supply
Withdrawal from groundwater
Withdrawal from surface water
Interbasin transfer

(NOTE: Interbasin Transfer approval will be required if the basin and community where the proposed
water supply source is located is different from the basin and community where the wastewater
from the source will be discharged.)

B. If the source is a municipal or regional supply, has the municipality or region indicated that there
is adequate capacity in the system to accommodate the project? __ Yes__ No

C. If the project involves a new or expanded withdrawal from a groundwater or surface water
source, has a pumping test been conducted? _ Yes _ No; if yes, attach a map of the drilling
sites and a summary of the alternatives considered and the results.

D. What is the currently permitted withdrawal at the proposed water supply source (in gallons per
day)? Will the project require an increase in that withdrawal? _ Yes __ No; if yes, then how
much of an increase (gpd)?

E. Does the project site currently contain a water supply well, a drinking water treatment facility,
water main, or other water supply facility, or will the project involve construction of a new facility?
____Yes ___No. Ifyes, describe existing and proposed water supply facilities at the project site:

Permitted Existing Avg  Project Flow  Total
Flow Daily Flow

Capacity of water supply well(s) (gpd)
Capacity of water treatment plant (gpd)

F. If the project involves a new interbasin transfer of water, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or proposed?

G. Does the project involve:
1. new water service by the Massachusetts Water Resources Authority or other agency of

the Commonwealth to a municipality or water district? _ Yes _ No
2. a Watershed Protection Act variance? _ Yes __ No; if yes, how many acres of
alteration?

3. anon-bridged stream crossing 1,000 or less feet upstream of a public surface drinking
_18 -



water supply for purpose of forest harvesting activities? __ Yes No

lll. Consistency
Describe the project's consistency with water conservation plans or other plans to enhance water
resources, quality, facilities and services:
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WASTEWATER SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to wastewater (see 301 CMR
11.03(5))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to wastewater? _ Yes X No; if yes, specify
which permit:

C. If you answered "No" to both questions A and B, proceed to the Transportation -- Traffic
Generation Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Wastewater Section below.

Il. Impacts and Permits
A. Describe the volume (in gallons per day) and type of disposal of wastewater generation for
existing and proposed activities at the project site (calculate according to 310 CMR 15.00 for septic
systems or 314 CMR 7.00 for sewer systems):

Existing Change Total
Discharge of sanitary wastewater
Discharge of industrial wastewater
TOTAL
Existing Change Total
Discharge to groundwater
Discharge to outstanding resource water
Discharge to surface water
Discharge to municipal or regional wastewater
facility
TOTAL
B. Is the existing collection system at or near its capacity? __ Yes ___ No; if yes, then describe

the measures to be undertaken to accommodate the project’s wastewater flows:

C. Is the existing wastewater disposal facility at or near its permitted capacity?  Yes_ No; if
yes, then describe the measures to be undertaken to accommodate the project’'s wastewater flows:

D. Does the project site currently contain a wastewater treatment facility, sewer main, or other
wastewater disposal facility, or will the project involve construction of a new facility? __ Yes
___No; if yes, describe as follows:

Permitted Existing Avg  Project Flow  Total
Daily Flow

Wastewater treatment plant capacity
(in gallons per day)

E. If the project requires an interbasin transfer of wastewater, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or new?

-20 -



(NOTE: Interbasin Transfer approval may be needed if the basin and community where wastewater
will be discharged is different from the basin and community where the source of water supply is
located.)

F. Does the project involve new sewer service by the Massachusetts Water Resources Authority
(MWRA) or other Agency of the Commonwealth to a municipality or sewer district? _ Yes _ No

G. Is there an existing facility, or is a new facility proposed at the project site for the storage,
treatment, processing, combustion or disposal of sewage sludge, sludge ash, grit, screenings,
wastewater reuse (gray water) or other sewage residual materials? __ Yes __ No; if yes, what is
the capacity (tons per day):

Existing Change Total
Storage
Treatment
Processing
Combustion
Disposal

H. Describe the water conservation measures to be undertaken by the project, and other
wastewater mitigation, such as infiltration and inflow removal.

lll. Consistency
A. Describe measures that the proponent will take to comply with applicable state, regional, and
local plans and policies related to wastewater management:

B. If the project requires a sewer extension permit, is that extension included in a comprehensive

wastewater management plan? __ Yes __ No; if yes, indicate the EEA number for the plan
and whether the project site is within a sewer service area recommended or approved in that
plan:
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TRANSPORTATION SECTION (TRAFFIC GENERATION)

Thresholds / Permit
A. Will the project meet or exceed any review thresholds related to traffic generation (see 301 CMR
11.03(6))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to state-controlled roadways?  Yes X
No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Roadways and Other
Transportation Facilities Section. If you answered "Yes" to either question A or question B, fill out
the remainder of the Traffic Generation Section below.

Il. Traffic Impacts and Permits

A. Describe existing and proposed vehicular traffic generated by activities at the project site:
Existing Change Total
Number of parking spaces
Number of vehicle trips per day
ITE Land Use Code(s):

B. What is the estimated average daily traffic on roadways serving the site?
Roadway Existing Change Total

1.
2.
3

C. If applicable, describe proposed mitigation measures on state-controlled roadways that the
project proponent will implement:

D. How will the project implement and/or promote the use of transit, pedestrian and bicycle facilities
and services to provide access to and from the project site?

C. Is there a Transportation Management Association (TMA) that provides transportation demand
management (TDM) services in the area of the project site? Yes No; if yes, describe
if and how will the project will participate in the TMA:

D. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation
facilities? Yes No; if yes, generally describe:

E. If the project will penetrate approach airspace of a nearby airport, has the proponent filed a
Massachusetts Aeronautics Commission Airspace Review Form (780 CMR 111.7) and a Notice
of Proposed Construction or Alteration with the Federal Aviation Administration (FAA)
(CFR Title 14 Part 77.13, forms 7460-1 and 7460-2)?

Consistency
Describe measures that the proponent will take to comply with municipal, regional, state, and federal

plans and policies related to traffic, transit, pedestrian and bicycle transportation facilities and
services:
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TRANSPORTATION SECTION (ROADWAYS AND OTHER TRANSPORTATION
FACILITIES)

. Thresholds
A. Will the project meet or exceed any review thresholds related to roadways or other
transportation facilities (see 301 CMR 11.03(6))? ___ Yes X No; if yes, specify, in quantitative
terms:

B. Does the project require any state permits related to roadways or other transportation
facilities? ___ Yes X No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Energy Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Roadways Section
below.

Il. Transportation Facility Impacts

A. Describe existing and proposed transportation facilities in the immediate vicinity of the project
site:

B. Will the project involve any
1. Alteration of bank or terrain (in linear feet)?
2. Cutting of living public shade trees (number)?
3. Elimination of stone wall (in linear feet)?

lll. Consistency -- Describe the project's consistency with other federal, state, regional, and local plans
and policies related to traffic, transit, pedestrian and bicycle transportation facilities and services,
including consistency with the applicable regional transportation plan and the Transportation
Improvements Plan (TIP), the State Bicycle Plan, and the State Pedestrian Plan:
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ENERGY SECTION

|l. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to energy (see 301 CMR 11.03(7))?
____Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to energy? _ Yes X No; if yes, specify
which permit:

C. If you answered "No" to both questions A and B, proceed to the Air Quality Section. If you

answered "Yes" to either question A or question B, fill out the remainder of the Energy Section
below.

Il. Impacts and Permits
A. Describe existing and proposed energy generation and transmission facilities at the project site:

Existing Change Total
Capacity of electric generating facility (megawatts)
Length of fuel line (in miles)
Length of transmission lines (in miles)
Capacity of transmission lines (in kilovolts)

B. If the project involves construction or expansion of an electric generating facility, what are:
1. the facility's current and proposed fuel source(s)?
2. the facility's current and proposed cooling source(s)?

C. If the project involves construction of an electrical transmission line, will it be located on a new,
unused, or abandoned right of way? _ Yes __ No; if yes, please describe:

D. Describe the project's other impacts on energy facilities and services:

lll. Consistency

Describe the project's consistency with state, municipal, regional, and federal plans and policies for
enhancing energy facilities and services:
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AIR QUALITY SECTION

. Thresholds
A. Will the project meet or exceed any review thresholds related to air quality (see 301 CMR
11.03(8))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to air quality? _ Yes X No; if yes, specify
which permit:

C. Ifyou answered "No" to both questions A and B, proceed to the Solid and Hazardous Waste
Section. If you answered "Yes" to either question A or question B, fill out the remainder of the Air
Quality Section below.

Il. Impacts and Permits
A. Does the project involve construction or modification of a major stationary source (see 310 CMR

7.00, Appendix A)? __ Yes ___ No; if yes, describe existing and proposed emissions (in tons
per day) of:
Existing Change Total

Particulate matter

Carbon monoxide

Sulfur dioxide

Volatile organic compounds
Oxides of nitrogen

Lead

Any hazardous air pollutant
Carbon dioxide

B. Describe the project's other impacts on air resources and air quality, including noise impacts:

lll. Consistency
A. Describe the project's consistency with the State Implementation Plan:

B. Describe measures that the proponent will take to comply with other federal, state, regional, and
local plans and policies related to air resources and air quality:
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SOLID AND HAZARDOUS WASTE SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to solid or hazardous waste (see
301 CMR 11.03(9))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to solid and hazardous waste?  Yes X
No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Historical and Archaeological
Resources Section. If you answered "Yes" to either question A or question B, fill out the
remainder of the Solid and Hazardous Waste Section below.

Il. Impacts and Permits
A. Is there any current or proposed facility at the project site for the storage, treatment, processing,
combustion or disposal of solid waste?  Yes _ No; if yes, what is the volume (in tons per day)
of the capacity:

Existing Change Total
Storage
Treatment, processing
Combustion
Disposal

B. Is there any current or proposed facility at the project site for the storage, recycling, treatment or
disposal of hazardous waste? _ Yes ___ No; if yes, what is the volume (in tons or gallons per day)
of the capacity:

Existing Change Total
Storage
Recycling
Treatment
Disposal

C. If the project will generate solid waste (for example, during demolition or construction), describe
alternatives considered for re-use, recycling, and disposal:

D. If the project involves demolition, do any buildings to be demolished contain asbestos?
___Yes___No

E. Describe the project's other solid and hazardous waste impacts (including indirect impacts):

lll. Consistency
Describe measures that the proponent will take to comply with the State Solid Waste Master Plan:
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HISTORICAL AND ARCHAEOLOGICAL RESOURCES SECTION

I. Thresholds / Impacts
A. Have you consulted with the Massachusetts Historical Commission? X Yes ___ No; if yes, attach
correspondence.
See Appendix E of the Supplemental Information Report for cultural resources correspondence.

For project sites involving lands under water, have you consulted with the Massachusetts Board of
Underwater Archaeological Resources? X Yes No; if yes, attach correspondence

B. Is any part of the project site a historic structure, or a structure within a historic district, in either
case listed in the State Register of Historic Places or the Inventory of Historic and Archaeological
Assets of the Commonwealth? X Yes  No; if yes, does the project involve the demolition of all or
any exterior part of such historic structure? X Yes ___ No; if yes, please describe: The dam
structure (ID WBY.905) and the aqueduct (ID WBY.907) are listed as historical places. The project
will fully removal the dam structure.

C. Is any part of the project site an archaeological site listed in the State Register of Historic Places
or the Inventory of Historic and Archaeological Assets of the Commonwealth? _ Yes X No; if
yes, does the project involve the destruction of all or any part of such archaeological site? __ Yes
__ No; if yes, please describe:

D. If you answered "No" to all parts of both questions A, B and C, proceed to the Attachments and
Certifications Sections. If you answered "Yes" to any part of either question A or question B, fill out
the remainder of the Historical and Archaeological Resources Section below.

Il. Impacts
Describe and assess the project's impacts, direct and indirect, on listed or inventoried historical and
archaeological resources:
The Quinapoxet dam is a man-made structure along Quinapoxet River. The dam is located just
upstream of the two sediment basins, the Quinapoxet and Thomas, that are adjacent to the
Wachusett Reservoir. Sedimentation and water quality would not be impacted by the removal of the
dam. The design would seek to remove the dam and modify the channel to enhance the ecological
health of the river and promote fish passability.

lll. Consistency
Describe measures that the proponent will take to comply with federal, state, regional, and local
plans and policies related to preserving historical and archaeological resources:
An assessment of the historical and archaeological importance of the Quinapoxet dam site was
conducted by the Archeological & Historical Services, Inc. (AHS) Cultural Resource Management.
The findings are currently pending.

A project notification form was submitted to the MHC on October 6, 2020. Resources from these
agencies will be taken into account during advancement of project design plans.
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CERTIFICATIONS:

1. The Public Notice of Environmental Review has been/will be published in the following
newspapers in accordance with 301 CMR 11.15(1):

(Name ) Worcester Telegram & Gazette (Date) June 1, 2021
2. This form has been circulated to Agencies and Persons in accordance with 301 CMR 11.16(2).

Signatures:

52821 (b M . F/ou, 5/28/21 //”760“%\' )f;/{/

Date Signature df Responsible Officer Date Signature of person preparing
or Proponent ENF (if different from above)

Carolyn Fiore Matthew Sanford

Name (print or type) Name (print or type)

MWRA SLR International Corporation

Firm/Agency Firm/Agency

100 First Avenue 99 Realty Drive

Street Street

Boston, MA 02129 Cheshire, CT 06410

Municipality/State/Zip Municipality/State/Zip

(617) 788-4929 (203) 271-1773

Phone Phone
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1. INTRODUCTION

The Quinapoxet River Dam removal project is a joint effort by multiple state agencies that will achieve
considerable environmental goals including, but not limited to restoration of the Quinapoxet River in-
stream habitat, enabling fish and wildlife passage, maintaining public river access, maintaining flood
control, protecting water quality, ensuring climate change resiliency, and reducing long-term
maintenance costs. The project includes: (1) removal of the Quinapoxet Dam, (2) management of in-
stream sediment, (3) construction of an earthen berm to separate the main channel from the transfer
aqueduct, and (4) construction of a pedestrian access path to the river's edge. The project team is made
up of the Massachusetts Water Resources Authority (MWRA), the Massachusetts Department of
Conservation and Recreation (MADCR), and the Massachusetts Division of Ecological Restoration
(MADER).

The Quinapoxet Dam is owned by the MADCR Division of Water Supply Protection (MADWSP), and it
was constructed in the early 1900s as part of the Wachusett Reservoir construction project. The existing
dam is a 250-foot-long, 18-foot-high earthen embankment and stone masonry structure. The stone
masonry and concrete arched spillway is 135 feet long and 9 feet high. The earthen embankment
portion is limited to the southern abutment, adjacent to the granite block Quabbin Reservoir transfer
aqueduct station (See Figure 1-1). A concrete pool/weir type of fishway is located along the northern
abutment and appears to be in good condition; however, this type of fishway structure is poorly suited
for the fish species living inthe reservoir.

A dam removal feasibility study was completed by Milone & MacBroom, Inc. (MMI) in June 2016 (see
Appendix C — Basis of Design). After completing an evaluation of alternative dam removal and channel
improvement strategies, MADCR and MWRA selected full dam removal and channel modifications to be
the preferred alternative to achieve the project's environmental goals.

The proposed design has been developed to minimize negative impacts associated with removing the
dam and to enhance the wetland resource areas within the project site. The technical basis for the
preferred alternative as presented in this Expanded Environmental Notification Form (EENF) is described
in detail in a document entitled "Quinapoxet Dam Removal Project Quinapoxet River Preliminary
Design," provided as Appendix B. Sections of this report are reprinted in this EENF for ease of review for
the required circulation list while readers interested in more in-depth detail are encouraged to access
additional information in the technical appendices.

Activities associated with replacements, repairs, or removals of dams typically involve several
environmental permits or review processes due to their intersection with water bodies. Further, many
obsolete dams can be considered locally historic and/or have sensitive archeological resources within or
adjacent to the structure, so consultation with state and local historic commissions is required.
Correspondence with the Massachusetts Historical Commission (MHC) is underway and all appropriate
historical and archaeological investigations will be performed.

The Massachusetts Water Resources Authority 1 May 2021
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There is no proposed filing with the MADWSP thatis typically required under 313 Code of
Massachusetts Regulations (CMR) 11.05(6) since MADWSP is a project proponent. Table 1-1 provides a
summary of anticipated permits and environmental review processes associated with the project.

The proposed Quinapoxet Dam removal will exceed the Mandatory Environmental Impact Report (EIR)
review threshold criteria defined by 301 CMR 11.03(3)(a)4: structural alteration of an existing dam that
causes an expansion of 20% or decrease in impoundment capacity; 301 CMR 11.03(3)(b)1.b: alteration
of 500 or more linear feet of bank along a fish run or inland bank; and 301 CMR 11.03(3)(b)1.f: alteration
of one half or more acres of any other wetlands. The documentation provided herein is submitted to
support the EENF and to request a full waiver of the requirement for an EIR for this removal of a dam
that limits wildlife and fish passage. Justification for the waiver requested is provided in Section 1.1:
Request for Waiver, below.

MEPA

DCR/Office of
Dam Safety

DEP

DEP

West Boylston
Conservation
Commission

USACE

MHC

Secretary's Certificate/Record of
Decision

Chapter 253 Permit(s)

401 Water Quality Certificate and
Dredging

Chapter 91 License

Order of Conditions under Town of
West Boylston Wetland Protection
Act Rules and Regulations

Clean Water Act Section 404

Section 106 Review

MEPA = Massachusetts Environmental Policy Act
DCR = Department of Conservation and Recreation
DEP = Department of Environmental Protection
USACE = United States Army Corps of Engineers
MHC = Massachusetts Historical Commission

Table 1-1 Summary of Anticipated Environmental Reviews and Permits

Several thresholds triggered. EENF required requesting
a waiver from a Mandatory EIR.

For alterations to a jurisdictional dam structure

Required due to in-water dredging activities for both
dam removal/channel reconstruction

Potentially required for construction of earthen berm
located between Quinapoxet River and the Quabbin
Reservoir transfer aqueduct

Required for alterations to various state jurisdictional
wetland resource areas necessary for dam removal and
bank stabilization

General Permit #23 (Aquatic Habitat Restoration,
Establishment & Enhancement Activities)

Concurrent with Section 404 review process

The Massachusetts Water Resources Authority
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1.1 REQUEST FOR WAIVER

Due to the project resulting in the structural alteration of an existing dam that causes a decrease in its
impoundment capacity [301 CMR 11.03(3)(a)4)], the project is categorically included for preparation of
an EIR. The project also exceeds several other MEPA review thresholds as follows:

e 301 CMR 11.03(3)(b)1.b., alteration of 500 or more linear feet of bank along a fish run or
inland bank
e 301 CMR 11.03(3)(b)1.f., alteration of %2 or more acres of any other wetlands

This EENF requests a full waiver of this EIR requirement.

The project team is seeking a full EIR waiver in accordance with 301 CMR 11.11 given that strict
compliance with the requirement would result in an undue hardship and would not serve to avoid or
minimize damage to the environment. It is anticipated that project implementation will be funded by
limited public funds. Parties involved will not realize any private financial gain associated with the
project. Preparation of an EIR will not serve to avoid or minimize damage to the environment but will
only lengthen the time to complete the project, increase costs, and increase the potential for future
damageto the environment. A project delay may increase project design costs and impact
implementation fundraising. The specific regulatory rationale for the Waiver Request includes the
following:

301 CMR 11.11(1): Compliance with the requirement to prepare an EIR would (a)
result in undue hardship for the proponent and (b) not serve to avoid or minimize
Damage to the Environment. Project partners have performed 5 years of assessment,
planning, and design work to date summarized in the EENF. Requirement of an EIR
would not produce new information and would delay the project and the associated
ecological restoration benefits.

An EIR would not serve to avoid or minimize Damage to the Environment in this case.
Moreover, an EIR will not yield new or helpful information as the project's goal is to
reverse past Damage to the Environment and has been designed with input from
experienced and well-trained technical experts in the field. Along with the experienced
staff from MADER, the project has also received substantial input from MADCR and
MWRA. The project engineer is SLR, one of the leading ecological restoration design
firms in Massachusetts.

301 CMR 11.11(2): The goals and results of this project are contrary to the presumption
of significant environmental impact for the EIR threshold; restoration of the river and

The Massachusetts Water Resources Authority 3 May 2021
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wetlands as a result of the project will produce particularly significant environmental
benefits.

301 CMR 11.11(3): In accordance with 310 CMR 11.11(3)(c), the project is likely to
cause no Damage to the Environment. The proposed restoration was designed
specifically for this site to address stressors to critical natural river processes, improve
water quality, and establish conditions for a self-sustaining, high-quality, restored,
riverine network. Dams such as the Quinapoxet Dam cause a blockage to fish passage
and habitat continuity from upstream to downstream, causing habitat fragmentation.
Fragmented populations that are forced to survive independently can be destroyed
without the ability to adapt to changing food supply, impacts on breeding areas,
predation concerns, and the need for genetic diversity. As such, the connectivity of
viable habitat that was lost due to the construction of the Quinapoxet River Dam is one
of the primary stated goals of the dam removal initiative.

In accordance with 301 CMR 11.11(3)(d), ample and unconstrained infrastructure
facilities and services exist to support the project (in the case of a project undertaken
by an agency or involving financial assistance). Existing roadways within the project area
provide ample opportunities for access and staging to support project implementation.
The project site is easily accessible from existing public roadways within the town of
West Boylston. The restored river system will require no supporting infrastructure
moving forward.

The subsequent narrative and supporting documentation provide evidence as to the extensive analyses
that have been undertaken that led to the identification of the preferred alternative for dam removal
and the ecological and resiliency benefits that will be achieved by project implementation.

Figure 1-1: Existing onditions: Quinapoxet Da (right) and Quabin Reservoir Tranfer Aqueduct
Station (left) and fishing access (left foreground)

The Massachusetts Water Resources Authority 4 May 2021
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2. EXISTING CONDITIONS

The Quinapoxet Dam (National ID: MA02523) is located on the Quinapoxet River in the town of West
Boylston, Massachusetts. It is located north of River Road approximately 1,500 feet west of the Thomas
Street intersection at coordinates 42°23'13.6" N -71°948'09.1" W (Figure 2-1, appended). The Quinapoxet
Dam is located amidst the picturesque setting of the MWRA's Oakdale Transfer Facility at the outlet of
the Quabbin Aqueduct Shaft #1.

The Quinapoxet Dam is located upstream of two of the upper basins serving the Wachusett Reservoir.
The Quinapoxet Basin, the upstream basin, was formed by the railroad causeway, which predated the
reservoir. The Thomas Basin, the downstream basin, was formed by the causeway created by the Route
12 access during the reservoir construction. The Thomas Basin flows into the main body of the
Wachusett Reservoir at the same water surface elevation as the reservoir.

The Mass Central Rail Trail is located north of the river, approximately 100 feet from the dam. This is an
active recreational trail for walkers, bikers, and runners and is the primary vista to the site and the
spillway.

2.1 SURROUNDING LAND USES AND HISTORIC RESOURCES

The Quinapoxet River enters the Wachusett Reservoir from the west, where a semicircular dam was
constructed across the river in the Oakdale Village of West Boylston (Figure 2-2, appended). The dam
was constructed in 1905 as part of the Wachusett Reservoir construction project to help supply water to
the greater Boston area. The original 1902 design plans refer to the dam as "the circular concrete dam
on the Quinapoxet River, Wachusett Reservoir Section 10." The DCR Office of Dam Safety (ODS)
inventory of dams lists this dam as the Quinapoxet Accretion Dam — MA Dam #02523. The term
"accretion dam" has created some confusion regarding the construction and original purpose of this
dam.

Normally, dams are constructed across an existing river channel, and the dam structure itself extends
vertically above the streambed to create an impoundment of water behind the dam above the normal
stream channel elevation. This change in the river hydraulics slows the velocity of the river and
subsequently causes sediment that is carried in the river to settle out behind the dam as the velocity
slows. Almost all dams accumulate sediment in their impoundments. However, this is not the case with
the Quinapoxet Accretion Dam for reasons described below.

The Metropolitan Water and Sewerage Board annual reports from the early 20th century reference the
following activities: "...excavating earth and gravel from shallow portions of the reservoir at Oakdale, for
enlarging a portion of the channel of the Quinapoxet River west of the Worcester, Nashua, & Portland
Division, building a concrete dam across the Quinapoxet River at the upper end of this channel.” Review
of the original construction drawings, photo documentation, and the original channel profile shows that
the crest of the Quinapoxet Dam spillway is only slightly higher than the channel upstream of the dam
by a few feet. The spillway height of 9 feet was created by excavating and removing the channel
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downstream of the dam to the Wachusett Reservoir. The dam appears to have been constructed not to
impound and trap sediment upstream of the dam but to allow lowering of the gradient of the
downstream channel reach for the purpose of reducing velocities so that accretion could occur in the
downstream channel prior to entering the reservoir. With a spillway constructed at essentially the
upstream channel bed elevation, there is likely to be relatively little accumulated sediment upstream of
the dam and therefore a reduced risk of high volumes of contaminated materials. The exception is the
area along the northern bank, which is now vegetated and above the river elevation.

Adjacent to the south wingwall is the Oakdale Power Station and Shaft 1 outlet of the Quabbin
Aqueduct. In 1919, there were concerns about potential water supply for the city of Boston. The
Quabbin Reservoir, located further west, was constructed. The interconnection from the Quabbin
Reservoir was constructed, allowing the Quabbin Aqueduct to discharge to the Quinapoxet River at
Shaft #1 just downstream of the Quinapoxet Dam.

Several features within the project and adjacent area are listed on the State Register of Historic Places.
The Quinapoxet Dam is listed as the "Quinepoxet River Circular Control Dam" (WBY.905). Other features
include the Quabbin Aqueduct (WBY.C), Quabbin Aqueduct Outlet Works (WBY.G), and the Quabbin
Aqueduct Outlet Chamber (Shaft #1) (WBY.907).

2.2 QUINAPOXET DAM

The Quinapoxet Dam is a 250-foot-long, 18-foot-high earthen embankment and stone masonry
structure. An important feature of the dam is its 135-foot-long, 9-foot-high stone masonry and concrete
arched spillway. The following table provides information from the MA ODS relating to the dam. The
dam impoundment extends 400 to 500 feet upstream of the structure.

Table 2-1 MA ODS Dam Information

Department of
Hazard Ecological
Dam Name Latitude Longitude Potential Restoration

Classification Potential
Restoration Score

DCR — Department
42°23'24.0"N 71°48'00.0"W | of Conservation & Significant 95
Recreation

Quinapoxet

#MA02523
Accretion Dam

The Quinapoxet Dam was identified by the MADER to have a high potential for restoration (Table 2-1).
The model score is dependent on the dam's location within the watershed, the ecological integrity
surrounding the dam, and the potential improvement to connectivity if the dam were removed. The
score is out of 100, and the Quinapoxet Dam had a score of 95, suggesting the removal of the
Quinapoxet Dam would provide significant environmental impact and stream health.
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A dam inspection by Fuss & O'Neill in February 2007 identified the Quinapoxet Dam as a non-
jurisdictional structure (structure less than 6 feet in height or having storage capacity of less than 15
acre-feet) based upon an impoundment size of 4.5 acre-feet and a height of 9 feet. In June 2007, GZA
GeoEnvironmental, Inc. (GZA) conducted a more detailed Phase 1 dam inspection and reported the dam
to be in fair condition (See Appendix | — 2007 GZA Dam Inspection). GZA further documented the dam to
be 18 feet high with 75 acre-feet of floodwater storage and therefore classified it as an intermediate size
dam with a significant hazard potential. SLR's review of the two reports indicates that Fuss & O'Neil used
the height of the spillway and not the height of the dam to compute impoundment size and is incorrect.
While the ODS database maintains the non-jurisdictional designation,SLR believes this to be in error as
the regulations do not allow for this designation for structures over 15 feet high or greater than 50 acre-
feet of storage. While the issue of dam designation does not materiallyaffect its removal, it does place a
greater sense of importance on the long-term maintenance requirements, which have substantial cost
implications.

2.3 WETLANDS AND WATERWAYS

The Quinapoxet River is a 2.4-mile-long watercourse that drains approximately 56 square miles at the
Quinapoxet Dam. It generally flows easterly from the Quinapoxet Reservoir in Holden, through West
Boylston, before flowing into the Wachusett Reservoir. According to National Wetland Inventory
mapping, the Quinapoxet River is classified as a riverine lower perennial unconsolidated bottom system.
It passes through the existing dam on site and travels approximately 1,800 feet before draining into two
sediment basins, the Quinapoxet and Thomas, before entering the Wachusett Reservoir. The 7-square-
mile reservoir provides 63 billion gallons of water to the greater Boston area.

The Quinapoxet Dam serves as a separation between this site's varying upstream and downstream
habitats. Under current conditions, the impoundment extends 400 to 500 feet upstream of the dam. It is
shallow and fairly narrow, which is consistent with the history and construction. The waterway is
dominated by a cobble-gravel bottom with varying water depths that range from 6 inches of water to as
much as 3 feet, approximately. Depths of water within the open water are variable based on seasonal
flow regimes. Approximately 1,500 feet upstream of the dam, flow splits around a vegetated island,
where the river is free flowing with a rocky cobble bottom. River flow recombines into a single channel
approximately 600 feet upstream of the dam. Just downstream of the dam, within 500 feet are existing
riffles and several vegetated islands. The vegetated islands are located toward the northern bank, and
the riffles are adjacent to the discharge area of the Quabbin transfer aqueduct.

The banks of the river consist of a combination of cover types including mixed broad-leaved deciduous
hardwood forests, palustrine scrub shrub wetlands, alluvial scrub shrub, and maintained lawn areas. The
river is located within a Federal Emergency Management Agency (FEMA) designated Zone A floodplain
and has no floodway. Zone A floodplains have no formal base flood elevations determined. Based on a
review of FEMA mapping, the entire area is considered to be under the backwater influence of the
downstream reservoir and sediment basins.
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23.1 JURISDICTIONAL WETLAND RESOURCE AREAS

On June 29, 2015, wetlands and watercourses within the immediate vicinity of the dam were delineated
subject to the provisions of the Rules and Regulations of the Massachusetts Wetlands Protection Act
(WPA) and Section 404 of the Clean Water Act (404). Wetlands were delineated using the methodology
provided in the U.S. Army Corps of Engineers (USACE) Interim Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Northcentral and Northeast Region, which involves the three-
parameter method of soils, vegetation, and hydrology.

Additional detailed information regarding the methodology of the wetland assessment can be found in
the wetland delineation report in Appendix D.

Per the U.S. Fish & Wildlife Service's wetland classification system described in Classification of Wetlands
and Deepwater Habitats of the United States (Cowardin, et al., 1979), multiple wetland types exist
within the project areas: riverine lower perennial stream with an unconsolidated bottom, palustrine
scrub shrub wetlands, and palustrine forested wetlands.

Massachusetts WPA Resource Areas

Resource areas within the project site were delineated and characterized in accordance with the
Massachusetts WPA at 310 CMR 10.00. Resource areas within the study area consist of the following:

= 310 CMR 10.54 - Inland Bank

= 310 CMR 10.55 - Bordering Vegetated Wetlands

= 310 CMR 10.56 — Land Under Water Bodies and Waterways
= 310 CMR 10.57 — Bordering Land Subject to Flooding

= 310 CMR 10.58 — Riverfront Area

These regulated resources are depicted on appended Figure 2-3 and described further below.
Inland Bank

Bank associated with the Quinapoxet River is variable in composition and size but
generally consists of man-made embankments with riprap and stone walls and natural
sloping vegetated banks upstream of the dam and moderate to steeply sloped
vegetated banks downstream of the dam. Per 310 CMR 10.54, Inland Bank commences
at the mean annual low-flow level and extends to the mean annual high-flood level or
the first observable break in slope, whichever is lower.

Bordering Vegetated Wetland

Bordering vegetated wetlands (BVW) exist along the north bank of the Quinapoxet River
both upstream and downstream of the existing dam. The BVWs are characterized as
palustrine scrub shrub adjacent to the waterway and palustrine forested wetland
further inland. The scrub shrub wetland is dominated by red maple (Acer rubrum),
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speckled alder (Alnus rugosa), and silky dogwood (Swida amomum), and the understory
is composed of sensitive fern (Onoclea sensibilis), cinnamon fern (Osmundastrum
cinnamomeum), jewelweed (Impatiens capensis), and tussock sedge (Carex stricta). The
forested wetland is dominated by red maple, American beech (Fagus grandifolia),
yellow birch (Betula alleghaniensis), and American hornbeam (Carpinus caroliniana)
with an understory composed of cinnamon fern, sensitive fern, interrupted fern
(Osmunda claytoniana), jewelweed (Impatiens canpensis), and scouring rush (Equisetum
hyemale).

Land Under Waterbodies and Waterways

The land below mean annual low water is considered land under waterbodies (LUW) per
310 CMR 10.56. The sediments are unconsolidated and range from silt and sand to
cobbles and boulders. Coarser sediments such as cobble and gravel dominate the
majority of the stream within the project area.

Bordering Land Subject to Flooding

Bordering Land Subject to Flooding (BLSF) comprises areas within the 100-year
floodplain upgradient of the BVW or Inland Bank Line. BLSF is associated with the FEMA
mapped zone A within the Quinapoxet River. BLSF is present only where the Zone A
extends beyond any BVW or Bank/mean annual high water boundary in the areas where
there is no BVW adjacent to the watercourse. BLSF is presumed to be coincident with
the current FEMA National Flood Insurance Program (NFIP) mapping, presented on
appended Figure 2-4.

Riverfront Area

Quinapoxet River is regulated as a river per 310 CMR 10.58. This river is located within
the Nashua River major drainage basin. Collectively, the local watershed to the point of
confluence is approximately 57 square miles. The morphological features of this stream
corridor are consistent with a perennial stream.

Riverfront Area occupies areas upgradient of the mean high water line to the
Quinapoxet River for a distance of 200 feet. The entirety of the site, including both BVW
and uplands, is located within the Riverfront Area associated with the Quinapoxet River.
Figures 2-6 and 2-7 depict the existing river.
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Figure 2-6: Quinapoxet River and Forested
Banks West of the Dam, Facing East

Figure 2-7: Quinapoxet River, Quinapoxet Dam, and Oakdale Power Station
East of the Dam, Facing West
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2.4 SITE HYDROLOGY

Ariver's flow fluctuates daily as environmental conditions change, increasing with precipitation and
runoff and decreasing with dry weather. In order to develop flow data in the Quinapoxet River at the
dam site, a hydrologic assessment of the Quinapoxet River was performed for low-flow and high-flow
scenarios.

The impacts of dam removal on hydrologic conditions including peak flood flows and normal daily flows
were computed and are presented in Appendix C — Basis of Design. The flood flows were used to
determine the stability of the post-dam-removal channel and floodplain. The low flows were used to
assess fish passage and channel sizing during everyday (i.e., normal) flow conditions.

Information was compiled from multiple sources including the following:

e  Watershed size and characteristics as well as bankfull measurements (where water level stage
begins to spill out of the channel into the floodplain) were obtained from the United States
Geological Survey (USGS) StreamStats program.

e  ABulletin 17b assessment was performed using the Hydrologic Engineering Center — Statistical
Software Package (HEC-SSP) of the annual peak flows recorded at one available gauge nearby,
and the results were transferred to the site (by watershed size).

e  Monthly flow rates were predicted from the USGS StreamStats program and a nearby gauge in
order to assess fish passage potential at low flows.

24.1 WATERSHED

The contributing watershed of the Quinapoxet River at the Quinapoxet Dam is approximately 56 square
miles as delineated by the USGS StreamStats program. The watershed extends primarily west of the
project site, covering the southern portion of Princeton, eastern portions of Rutland, and central
Holden. Appended Figure 2-6 presents a graphic delineation of the watershed of the Quinapoxet River
to the Quinapoxet Dam.

Increasing amounts of urbanization in a watershed lead to "flashier" storm events as runoff from
impervious surfaces such as pavements and rooftops reaches drainage systems and watercourses much
more quickly than in natural, vegetated conditions. Approximately 69 percent of the Quinapoxet River
watershed to the Quinapoxet Dam is forested, with the remainder of the watershed being developed
with primarily single-family residential land use throughout.

24.2 FEMA FLOOD INSURANCE STUDY (FIS)

The most recent detailed FIS of Worcester County, Massachusetts, is dated July 16, 2014. Typically, a
hydraulic model would be compared to any published studies performed by FEMA; however, a detailed
study of the Quinapoxet River has not been completed by FEMA. The FEMA Flood Insurance Rate Map
(FIRM), dated July 4, 2011, indicates Zone A predicted floodplain limits. A flood zone identified as Zone A
does not have base flood elevations associated with its limits. Rather, as indicated in the preliminary FIS
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for Worcester County, an approximate estimation was used to delineate the floodplain. The methods
used to produce a Zone A are not documented by FEMA. Determining floodplain limits with approximate
methods includes a combination of USGS Flood Prone Area Maps, USGS topographic maps, wetlands
information, aerial photographs, historic observation, field survey, use of a regional relationship
developed between the drainage area, and depth of flooding based on regression analyses of gauged
streams.

2.4.3 USGS STREAMSTATS

StreamStats is a powerful hydrology tool developed by the USGS that predicts flow rates based upon
drainage basin characteristics and stream gauge data, assuming natural runoff conditions. Estimated
peak discharges for various frequency events at the Quinapoxet Dam were calculated by SLR using
StreamStats in Table 2-2 below.

Table 2-2 Summary of Peak Flows Derived from USGS StreamStats

Drainage Area 10-Year 50-Year 100-Year 500-Year

Location (square miles) ) (cfs) (cfs) (cfs)

at Quinapoxet Dam 55.8 2,240 3,660 4,340 6,170

cfs = cubic feet per second

24.4 USGS GAUGE DATA

The USGS maintains a stream gauge on the Quinapoxet River at Canada Mills near Holden,
Massachusetts. USGS Gauge 01095375 is located approximately 3.5 miles upstream from the mouth of
the Wachusett Reservoir and approximately 3 miles upstream of the Quinapoxet Dam. The drainage
area to this gauge is 46.3 square miles as compared to the 55.8-square-mile watershed at the project
site (as computed by StreamStats). The period of record of the gauge is from 1996 to present.

The gauged watershed area is 46.3 square miles compared to 56 square miles at the project site. Table
2-3 provides monthly mean flows from the data available on the gauging station as computed by the
USGS and adjusted for the change in watershed size.
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Table 2-3 Summary of Low Flows at Project Site

Month 20th-Percentile Duration | Mean Monthly Discharge | 80th-Percentile Duration
Flow (cfs) Flow (cfs) Flow (cfs)
28 84 125

January
February 36 89 127
March 67 161 224
April 82 189 257
May 48 99 134
June 24 76 108
July 9 30 42
August 6 20 26
September 4 20 22
October 7 37 53
November 12 57 88
December 18 95 158

Note: Shaded cells represent anticipated construction window.

In order to recalculate a flood frequency curve for the USGS Gauge 01095375, a flood frequency analysis
was conducted with the available stream gauge data using the USACE computer model HEC-SSP, which
utilizes the national standard bulletin 17B procedure (USGS, 1981). The flows calculated in HEC-SSP were
used with Wandle's regression equations and the procedure for "Sites on Gauged Streams" in the article
Estimating Peak Discharges of Small, Rural Streams in Massachusetts (Wandle 1983). These are
summarized in Table 2-4. The ratio of the contributing watershed area for USGS Gauge 01095375 and
the watershed area of Quinapoxet Dam were used to calculate the 20 percent (5-year), 10 percent (10-
year), and 1 percent (100-year) annual chance flows at the project site.

Table 2-4 Summary of Quinapoxet River Flood Discharges

Design Flow for Annual
Recurrence Interval (cfs)

5-Year 10-Year 100-Year
(20%) (10%) (1%)

HEC-SSP 17B Analysis 1,474 1,791 3,041

Note: cfs = cubic feet per second

In order to assess fish passage potential, mean monthly streamflow rates were predicted based upon
StreamStats and the Canada Mills gauge. StreamStats also provides information on likely seasonal flows
that are based on periods of time that correspond to significant ecological conditions as noted in Table
2-5. Actual values vary due to water supply withdrawals or low-flow augmentation release.
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Table 2-5 Seasonal Flows from USGS StreamStats Analysis

Streamflow - Median
- Definitions discharge (cfs)?
Statistics
D99 Streamflow exceeded 99 percent of the time 3.21
M7D10Y 7-day mean low flow that occurs on average once in 10 years 3.21
M7D2Y 7-day mean low flow that occurs on average once in 2 years 6.47
AUG D50 August streamflow exceeded 50 percent of the time 13.3
Mean May? Mean flow for the month of May 88
Mean June? Mean flow for the month of June 73
Mean July? Mean flow for the month of July 29
Bankfull Bankfull stream flow 829

Notes:

1. cfs = cubic feet per second

2. Mean May, June, and July flows provided by USGS No. 01095375 gauge data, at Canada Mills, Holden MA, period of record
(1996 —2014)

2.4.5 ASSESSMENT OF CLIMATE CHANGE AND RESILIENCY

The effects of a changing climate have begun to impact how municipalities, government agencies, and
planning organizations think about funding large-scale infrastructure improvements. Historically, best
engineering practice involved using hindcast precipitation and hydrologic data to design roadway
drainage and bridge structures. Such data would often be decades old at the time of use and did not
reflect the more severe and frequent storms of the modern day or the changes that could be anticipated
in the future life span of the infrastructure.

Watersheds with long-term flow records and little human influence have shown trends toward
increasing stream flow over the past few decades (Collins, 2009). In a recent study, 25 of 28 flood series
studied in New England showed upward flood trends, with evidence of an increase in flood magnitudes
around 1970 (Collins, 2009). Project design guidelines published by Collins through theNational Oceanic
and Atmospheric Administration (NOAA) Fisheries Service recommend the following (Collins, 2011):
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e The most recent available data should be used to compute statistical flood frequency
estimates.

e If the period of flood record allows, pre-1970 and post-1970 flood frequency curves should
be computed, and the design team should consider using the larger estimated design flows.

e Iflittle recent data is available, regional regression equations or other estimation strategies
could be compared to older gauge data. The same strategy used to estimate more recent
flows should also be applied to the older period of record to check for methodological bias.

To account for potential impacts of climate change, proposed conditions modeling was performed for
the estimated 100-year flood discharge plus a factor of 20 percent. Results indicate a reasonably
uniform rise in water surface elevations, and flood depths of about half a foot would be expected
through the project reach with this factor applied. Velocities would be projected to increase by up to
about 0.7 feet per second. Summary results are presented in Table 2-6. These low-magnitude changes
do not significantly affect the restoration design or anticipated stability of the constructed channel as
robust safety factors have been incorporated into the proposed bank and bed treatments to
accommodate such contingencies.

Table 2-6 Summary Results of 100-Year Flood Under Climate Change Scenario.
Elevations Reference NAVDS88.

STA Discharge, cfs 3,041 3,650
WSEI, ft 389.5 390.0
12+00 Depth, ft 6.3 6.8
Velocity, ft/sec 4.7 5.1
WSEI, ft 390.0 390.5
14+00 Depth, ft 5.6 6.1
Velocity, ft/sec 6.9 7.4
WSEI, ft 390.6 391.1
16+00 Depth, ft 5.7 6.2
Velocity, ft/sec 10.6 11.3
WSEI, ft 394.8 395.3
18+00 Depth, ft 4.9 5.4
Velocity, ft/sec 12.9 13.4
WSEI, ft 399.5 400.0
20+00 Depth, ft 5.4 5.9
Velocity, ft/sec 10.9 11.4
WSEI, ft 403.2 403.7
22+00 Depth, ft 6.2 6.7
Velocity, ft/sec 9.6 9.9

WSEI = water surface elevation
STA =river station

Ft = feet

ft/sec = feet per second
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2.5 SEDIMENT SAMPLING AND ANALYSIS

MMI (now SLR) conducted sediment chemical sampling at the Quinapoxet Dam on June 3, 2015. The
chemical sampling was used to test for constituents of concern within the impounded sediment.

2.5.1 CHEMICAL SAMPLING METHODOLOGY

SLR staff collected sediment samples from five locations. The location of each sample was recorded with
a handheld global positioning system (GPS) unit. Three of the five samples were collected from the bed
substrate in the actively flowing river, two of which were collected from the impoundment area
upstream and another downstream of the dam. Two additional soil sample test pits were collected in
overbank areas, where historical mapping indicates the channel was located prior to installation of the
dam. The samples were placed into appropriately labeled laboratory containers and placed on ice
immediately following sampling. They were kept cool until received by a laboratory courier from a
Massachusetts-certified environmental testing laboratory, Alpha Analytical of Westborough,
Massachusetts. Table 2-7 presents a list of the analytes measured.

Table 2-7 Sediment Sample Analytes

Analyte

Arsenic Total Organic Carbon
Cadmium Total Solids
Chromium Ignitability

Copper Conductivity

Lead Organochlorine Pesticides
Mercury Specific Conductance
Nickel Cyanide Reactivity
Zinc Sulfide Reactivity
Polycyclic Aromatic Hydrocarbons Grain Size Analysis
(PAHSs) (Environmental Protection Agency [EPA] 8270C)

Polychlorinated Biphenyls (PCBs)

Extractable Total Petroleum Hydrocarbons (MA DEP

ETPH method)

The Massachusetts Water Resources Authority 16 May 2021
Expanded Environmental Notification Form Supplemental Information Report



SLR*

The Toxicity Characteristic Leaching Procedure (TCLP) analysis for metals was subsequently cancelled
based upon the mass-based results as per the provisions of 314 CMR 9.07(2)b. The analytical methods
utilized comply with the Commonwealth of Massachusetts 401 Water Quality Certification for Discharge
of Dredged or Fill Material, Dredging, and Dredged Material Disposal in Waters of the United States
Within the Commonwealth [314CMR 9.07 (2)]. Additional parameters as included in MA DEP Policy
#COMM-97-001 were also specified.

2.5.2 SEDIMENT SAMPLING RESULTS

The sampling conducted in June 2015 consisted of three cores sampled from the Quinapoxet River and
two cores from upland soil test pits. The findings support that the currently submerged sediments can
be expected to comply with the limits established by the Massachusetts Contingency Plan (MCP) for
contaminated soils once the Quinapoxet Dam is removed and the sediments are exposed. Contaminant
levels appear consistent upstream, within, and downstream of the impoundment. Based upon the
results of the sampling, the sediments will not require special handling or provisions to limit exposure.
Onsite and offsite reuse appears to be possible based upon sediment quality assessment, which
indicated that none of the samples exceeded MCP S-1/GW-1 levels or ecological effects thresholds.
Similarly, the soils in the upland area to the north of the impoundment appear to be absent of
anthropogenic contaminants and representative of naturally occurring soil. Based on this analysis, it is
assumed that the sediments will not require special handling or provisions to limit exposure.
Construction can be initiated without the need for additional sampling or special disposal criteria.

These conclusions are based upon the preliminary characterization of soil and sediment as presented in
the Appendix C - Basis of Design. A sediment management plan has been developed to address any
concerns related to sediment exposure resulting from the proposed project (Appendix H).

2.5.3 SUMMARY

The proposed approach to the removal of the Quinapoxet Dam involves the excavation of approximately
3,950 cubic yards of accumulated sediment from the area immediately downstream of the dam.
Approximately 2,530 cubic yards of this sediment will be relocated on site, and 860 cubic yards will be
relocated off site. This sediment, under normal water-level conditions, is generally dewatered and
vegetated due to the past breach of the dam. The proposed method to managing the sediment within
the former impoundment of Quinapoxet Dam is to excavate the already-dewatered material and to
dispose of it on site as part of the island adjacent to the Quabbin Aqueduct discharge area. The
preliminary sampling and analysis of this sediment in June 2015 suggest that further downstream
releases of sediment, if any, will not result in detrimental conditions with regard to the chemical quality
of the sediment.
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3. PROPOSED PROJECT

3.1 DAM REMOVAL AND CHANNEL RESTORATION

The preferred alternative includes the following project components: 1) removal of the Quinapoxet Dam
and 2) reconstruction of the Quinapoxet River channel at the dam to permit fish passage.

The Quinapoxet Dam is a uniquely designed dam. The accretion-style dam was built by over excavation
and dredging of the downstream portion of the channel as opposed to more traditional dams, which are
constructed on the bed of the channel to impound water. In order to protect the integrity of the
downstream infrastructure, the majority of the material that was excavated downstream of the dam
cannot be replaced as part of a restored channel. The primary constraint in evaluating alternatives was
the need to create a steeper channel than would form naturally upstream of the former dam while
mitigating the erosive forces generated under these conditions.

Adjacent to the dam is the Quabbin Aqueduct's Shaft 1 outlet and hydropower generation facility (the
Oakdale Powerhouse). In order to preserve these structures, the existing abutment walls and berms
along the river's southern bank are retained, and a peninsula dividing the primary river channel from the
Quabbin outlet is proposed. This embankment along the southern bank essentially establishes a tailrace
channel for the Quabbin Aqueduct, isolating its tailwaters from the proposed regrading of the
Quinapoxet channel. Several fish-deterrent features are proposed in order to discourage fish from being
attracted to the cold discharge from the transfer aqueduct in addition to an exit channel for those fish
who do enter the tailrace.

The existing Quinapoxet River channel will be reconstructed at the dam location to a bankfull channel
base width of 80 feet in pool sections and 50 feet in riffle sections. The proposed pool will be
approximately 150 feet in length. Proposed riffles will be 220 feet apart and span the channel at varying
widths. In order to establish a naturalized channel profile, removal of material upstream of the dam and
placement of fill extending 80 feet downstream of the former dam's location are proposed. The
proposed means of post restoration bank stabilization consists of a combination of bioengineered and
armoring treatments that are appropriately designed for the predicted hydraulic conditions at their
respective locations. Natural, bioengineered bank treatments will be implemented in areas where
erosive forces are less severe. Approximately 3,950 cubic yards of material will be cut. Approximately
2,530 cubic yards of the material cut will be reused on site. The remaining 860 cubic yards will be
disposed of off site. See Appendix B for Plans.

3.11 FISH PASSAGE CRITERIA

Consideration must be given to the channel restoration relative to the creation of aquatic habitat for the
target species such as trout and landlocked salmon.

The existing dam prevents fish passage from the downstream reservoir into the upper reaches of the
Quinapoxet River. This inhibits native species of fish from accessing miles of their natural habitat.
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Elements, features, and methods were incorporated into the proposed channel such that the restored
conditions are expected to substantially improve fish passage through the site. Referring to a reference
reach is a valuable tool when attempting to match the passability of natural conditions in a river
restoration project. A pool-riffle reach approximately half of a mile upstream of the project site was
assessed and used as a reference reach, where riffle-to-riffle spacing was measured as approximately
150 feet, and slope was measured as approximately 2 percent. The reference geometry, including riffle-
to-riffle spacing, slope, and bankfull dimensions, was used to develop the proposed conditions. The
United States Fish & Wildlife Service (USFWS) has performed a site assessment of the existing dam,
which involved observing the selected reference reach, and was in agreement as to its appropriateness
and similarity to target conditions on the subject reach.

Using parameters provided by the USFWS, the hydraulic modeling results of each alternative were
assessed relative to its suitability for fish passage for landlocked salmon (see Table 3-1). Hydrology was
assessed by compiling flow information from USGS gauge No. 01095375 on the Quinapoxet River at
Canada Mills near Holden, Massachusetts. Daily flow data were analyzed, and the May mean flow and
August median flow were used to represent the higher and lower flow periods expected during critical
periods for fish spawning and survival, respectively. The May mean flow was computed as 88 cfs, and
the August median flow was computed as 13 cfs. Modeled flow velocities under these flows, with a 500-

cfs discharge from the Quabbin Aqueduct, are presented in Figures 3-1 and 3-2, respectively.

Table 3-1 Summary of Physical Abilities of Landlocked Salmon

Body length 12 18 in

% Body Depth 0.2 0.2

Body Depth 2.4 3.6 in

Frontal Area 4.52 10.18 in?
Cruising 1.3 2.3 2.0 3.5 ft/s
Prolonged 4 7 6 10.5 ft/s
Burst 8 14 12 21 ft/s
Cruising sec
Prolonged 300 300 300 300 sec
Burst 5 5 5 5 sec
Cruising INF INF INF INF ft

Prolonged 2,400 4,200 3,600 6,300 ft

Burst 20 35 30 52.5 ft

The hydraulic modeling indicates that post-dam-removal velocities will be favorable for habitat creation
even under low-flow conditions. The proposed pools provide year-round aquatic organism habitat, and
the low-flow channel enables fish passage in predicted lower flow conditions based on the criteria in
Table 3-2. Under higher springtime flows, modeled flow depths and velocities remain manageable for
target freshwater fish species throughout the modified reach. Passage through the restored reach is
expected to be dramatically improved, but flow depths may be only marginally improved at certain
locations and discharge events. Hence, the proposed deeper pool areas, boulder clusters, and low-flow
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channel are intended to provide refugia even during drought conditions. These features will help
achieve the project goal of restoring the river to a quasinatural state in terms of both hydraulic

performance and aquatic habitat capacity.

Table 3-2 Fish Passage Requirements for Target Species

S Rainbow Trout
Atlantic Salmon Brook Trout Brown Trout
Parameter : (Oncorhynchus
(Salmo salar) (Salvelinus (Salmo trutta) :
S mykiss)
fontinalis)
Life Stage Adult Adult
Life Strategy Anadromous Freshwater
Thermal Regime Coldwater 32-77°F
Spawning Temperatures 36.4 - 42.0°F 38 - 45°F

(°F)

Spawning Habitat

Gravel riffle areas

High-elevation lakes and streams

Major Run May — mid July April = July (juvenile)
Minor Run September — October — December (adult)
October
Sustained Swimming
.0-8. 2.0-7.2

Speed (fps) >:0-88 0

Minimum Depth (inches) 5.7-6.6 5.0-6.0

Time of Migration Diurnal -

fps = feet per second
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Figure 3-1: Flow Depths Under Projected Springtime Higher Flows and Summertime Lower Flows,

Critical Periods for Fish Passage
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Proposed Conditions Fish Passage Flow Velocity
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Figure 3-2: Flow Velocities Under Projected Springtime Higher Flows and Summertime Lower Flows

The proposed fish deterrent features and an exit passageway from the tailrace may help keep fish from
approaching the powerhouse discharge. Proposed fish deterrents were devised following assessment of
existing hydrodynamics so as to avoid additional tailwater influence on the aqueduct. Nominal
elevations of these irregular boulder structures were set to the normal water surface elevation of the
Wachusett Reservoir (EL 384.0 feet) and located 150 feet and 375 feet downstream of the powerhouse.
While flows are necessarily influenced by these features, there are no significant detriments to tailwater
conditions. In addition to acting as physical barriers, these features also generate high-flow velocities
that may further dissuade fish from entering the tailrace, especially when the Quabbin Aqueduct is
discharging during low-flow conditions on the Quinapoxet River.
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Quabbin/Oakdale Tailwater Profile
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Figure 3-3: Tailwater Profile Downstream of the Oakdale Powerhouse Outlet of the Quabbin
Aqueduct. Bankfull flows (830 cfs) and the 85" percentile duration flows (10 cfs) are plotted under
existing and proposed conditions, with a 500 cfs discharge from the aqueduct.

3.1.2 BANK STABILITY AND FLOODPLAIN IMPACTS

Modeled flow velocities generally diminish with proximity to the banks but may still exceed 10 feet per
second (fps) along the channel margins at the proposed riffle features during a 100-year flood (See
Appendix C, Basis of Design). Proposed boulder revetment will consist of 1- to 2-foot-diameter stone
keyed into the channel bed a minimum of 4 feet below the finished thalweg elevation. Boulder riffle ribs
will key into the bank revetment to provide additional stability to the restored channel. Random boulder
clusters and random channel roughness are proposed along the outside of bend to create flow diversity
and turbulence, decrease shear stresses during high flow events, and help maintain bank stability by
encouraging deeper flows in the center of the channel. Concentrating the highest velocities and shear
forces at the two proposed riffles allows for less imposing, naturalized bank treatments elsewhere.
These include root wad deflectors, naturalized cobble revetment, hedge brush, and willow fascine
plantings. Live-staked boulder revetment and bankfull sills provide robust bank stabilization while
effectively diffusing erosive forces. Proposed sills and bankfull benches also enable flows and velocities
to be distributed across larger cross-sectional areas, reducing the reliance on hard-armoring treatments.

Hydraulic modeling of the estimated 100-year flood indicates that the proposed dam removal and river
restoration will not have adverse impacts on adjacent properties. Slight reductions in inundation extent
are expected along with slight reductions in base flood elevations, as shown in Figure 3-4. The hazards
associated with a potential dam failure will be eliminated.
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100-Year Flood Profile
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Figure 3-4: Comparison of modeled 100-year flood elevations under existing and proposed conditions.
500 cfs release from the Quabbin Aqueduct is modeled in both cases.

3.13 SEDIMENT HANDLING

Based on previous sediment sampling (Section 2.5.2), no additional sediment sampling or testing is
necessary. Soil and other materials excavated from the project site should be carefully handled within
dry work areas to prevent erosion and downstream sedimentation. Under no circumstances shall
excavation, grading, and moving of materials occur in the wet. The dry work area shall be designed to
allow the proper transport of soil within the work zone, to designated soil stockpile areas, and off site.

Due to the nature of the dam construction and nearby infrastructure, significant volumes of soil will be
excavated upstream of the dam. Approximately 3,950 cubic yards (CY) of material will be excavated over
the three project phases, about 2,530 CY of which will be reused on site for proposed design features.
The proposed design limits the amount of soil to be reused on site as it would present more
sedimentation risk and would be cost prohibitive to stabilize excess soil to be kept on site. Exporting
excess earthworks, approximately 860 CY, will prevent erosion and sedimentation after construction is
complete, protecting the water quality of the downstream water bodies.
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3.14 WATER QUALITY PROTECTION AND TURBIDITY MONITORING

Because the Quinapoxet River feeds the Wachusett Reservoir, a drinking water reservoir for the Greater
Boston Metropolitan Area, water quality is of the utmost importance. Suspended sediment in a water
body is a primary indicator of overall water quality. Furthermore, turbidity is used as a surrogate
measurement for quantifying entrained sediment. Turbidity is an optical measurement that indirectly
measures the particle density in the water and can be an indication of total suspended solids.

Due to the sensitive nature of the downstream waterbodies, a formal Turbidity Monitoring Plan (TMP)
will be implemented during the construction phases of the project (See Appendix H — Sediment
Management Plan). Turbidity sampling during construction must consist of both continuous monitoring
and discrete grab sampling within the water column, compliant with the Environmental Protection
Agency (EPA) and the International Organization for Standardization (ISO) methods, at various points of
compliance.

The successful implementation of the TMP will ensure there are no adverse water quality impacts on the
downstream drinking water source. Specifically, the contractor must maintain project controls resulting
in turbidity no greater than 2 nephelometric turbidmeter units (NTU) as measured by MWRA at its
permanent downstream sampling stations. Turbidity monitoring and reporting will be the responsibility
of the contractor at all times during construction. It is recommended that the selected contractor
employ an experienced and qualified environmental testing agency to ensure the proper
implementation of this TMP.

3.14.1 Turbidity Continuous Sampling

Continuous monitoring should be performed with a turbidity sensor that is permanently submerged in
the body of water. Turbidity sensors allow for the measurement of in-situ, real-time data and most
accurately represent surface water conditions. Turbidity sensors should be connected to a buoy-based
sonde or a data logger to record and report data in real time. The data logger must be capable of
transmitting live data via wireless communication to a web-based or cloud-based platform where the
turbidity data can be viewed in real time.

The primary components required for the continuous turbidity monitoring system are as follows:

e Turbidity sensor

o The selected turbidity sensor must be ISO 7027 compliant and report data at a
frequency of 15-minute intervals or more frequently.

o If the water depth at the sampling location is greater than 3 feet, multiple sensors must
be provided for depth sampling. One turbidity sensor must be provided for every 3-foot
depth of the water column. (A 3-foot channel depth requires one sensor, a 6-foot
channel depth requires two sensors, etc.) Locations that require multiple depth sensors
should be daisy-chained from the same buoy.

o The sonde must contain a wiper to prevent fouling and sediment accumulation on the
sensor.
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o Recommended turbidity sensor is the YSI EX02 or approved equal.
e Data Buoy and Data Logger

o Adata buoy, or floating platform, must be provided that supports the real-time
monitoring sensor selected.

o The data buoy must serve to house the monitoring equipment and supply power to the
monitoring equipment via solar-powered battery packs.

o The data buoy and housed data logger must be capable of transmitting sensor data in
real time, either via radio, cellular, or satellite based wireless communication.

o The data buoy must be anchored with a two-point mooring system including a stainless-
steel mooring line, bottom chain, and anchor system to ensure that it remains
stationary and is capable of handing the anticipated flow rates in the channel.

o Recommended data buoy is NexSens CB-450 Data Buoy or approved equal.

e Live Data Platform

o Live turbidity data via a web-based or cloud-based platform must be made available to
MWRA, DCR, and SLR at all times during construction.

o The live data platform must be capable of reporting data in real time at 15-minute
intervals for immediate viewing.

o The data platform and associated software must be password protected, with
credentials for login provided as requested by MWRA.

o The data platform must be capable of providing automated alerts when turbidity levels
exceed predefined limits.

o The data platform must be capable of archiving historic data for future download.

o Recommended data platform is NexSens WQData Live Web Datacenter or approved
equal.

3.14.2 Turbidity Grab Sampling

Grab samples will be used as a secondary means of measuring turbidity, with the intent to verify
readings from the continuous sampling, provide a backup method of sampling if equipment
malfunctions, and provide spot readings at the direction of MWRA or SLR during sensitive work phases.

Turbidimeters are recommended for grab samples with turbidities less than 40 NTU, which is expected
for samples from this project. Prior to the start of construction, the contractor shall provide product
data as a formal submittal for the selected portable turbidity meter, documenting compliance with EPA
Method 180.1.

Grab samples should be retrieved at roughly the middle of the water column, at least 1 foot below the
water surface but not within 6 inches of the channel bed. The contractor should avoid stirring the
bottom sediments to the maximum extent practicable during sampling. It is of critical importance to
have well-trained personnel taking water samples and to minimize sampling personnel changes during a
project. To the maximum extent practicable, consistency in sampling personnel should be maintained to
reduce result variability. Sampling personnel should receive training in using the equipment prior to the
start of sampling.
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3.1.43 Turbidity Visual Inspections

In addition to measurements taken with the continuous monitoring system and portable turbidity
meter, visual monitoring should take place throughout construction. The contractor should visually
assess the turbidity downstream of the project site and compare it to the turbidity of the upstream and
receiving waters. The contractor should report any visual changes to the water immediately to MWRA
and mitigate them as soon as possible.

Should a turbidity plume be observed visually, the contactor should provide photographs of receiving
waters at SLR's or MWRA's request and report a turbidity reading from the middle of the plume, which
will prompt further action at the direction of MWRA.

3.14.4 Turbidity Monitoring Locations and Timeline

Turbidity monitoring locations were selected based on the anticipated construction phasing and water
control plan. All monitoring locations are shown on the construction sheets (CP-1 and CP-2) of the
design plans in Appendix B. The monitoring locations will be installed for all phases of construction.

One location (WQ-B-1), approximately 100 feet upstream of the project site, will be utilized as a
background sample location to establish the baseline for turbidity values at the project site. Two
monitoring locations downstream of the project site, known as points of compliance, will serve to
measure turbidity downstream of the work area and to compare to the background sampling location.
One location (WQ-C-1) will be located approximately 100 feet downstream of the project site, and
another location (WQ-C-2) will be approximately 3,000 feet downstream of the project site at the
Thomas Street bridge.

3.14.5 Turbidity Reporting Frequency

The continuous monitoring system must report turbidity at 15-minute intervals, which are available to
be viewed in real time through the live web platform. Turbidity monitoring via the handheld turbidity
meters should occur at least once daily to spot check the continuous monitoring equipment and more
frequently as requested by MWRA or during sensitive stages of construction.

Table outlines the sampling frequency that the contractor must take turbidity grab samples and the
frequency that those turbidity results must be communicated to SLR and MWRA. Grab samples from the
upstream and downstream locations should be taken within a maximum period of 30 minutes from each
other.

All grab sample turbidity measurements should be reported to MWRA via the Turbidity Monitoring
Forms provided in Appendix H — Sediment Management Plan. The "daily" form should be utilized under
normal monitoring conditions, and the "increased frequency" form should be used when more frequent
testing is required.
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Table 3-3 Sampling and Reporting Frequency for Grab Samples

Normal Daily (Once daily during a typical Three sampling Turbidity Email scanned "Daily"
Conditions  construction day to spot check continuous locations during each Monitoring = forms weekly unless
monitoring equipment) sampling 'event": Form — requested daily by
. Upstream Daily MWRA.
Background
(wQ-B-1) Report and email
e  Downstream forms daily if turbidity
Point of reading (NTU)
Compliance 1 measured with the
(wQ-Cc-1) handheld turbidity
e Downstream meter is NOT within
Point of 10 percent of the
Compliance 2 continuous reading
(WQ-C-2) (NTU).
Increased During the circumstances described below, At the direction of Turbidity Communicate results
Frequency sampling should occur at a minimum of MWRA or SLR (sample  Monitoring immediately to SLR or
Conditions = once every hour, or the frequency directed  locations to represent Form — MWRA representative
by SLR or MWRA sensitive work areas, Increased on site.
e After visual observation of a turbidity turbidity plumes, or Frequency
plume any other areas of Email scanned
e During switching of construction concern) “Increased
phases and moving of cofferdams Frequency" forms
e During reintroduction of flow into a weekly unless
dry work area requested daily by
e  Atthe direction of SLR or MWRA MWRA.

3.1.4.6 Turbidity Thresholds and Corrective Actions

The contractor must maintain project erosion and sedimentation (E&S) controls such that the turbidity is
no greater than 2 NTU as measured by MWRA at its permanent downstream sampling location at the
outlet of Wachusett Reservoir. Increases above background turbidity is defined as the difference in NTU
between the background (upstream) turbidity sample (WQ-B-1) and the turbidity at any of the two
points of compliance downstream (WQ-C-1 and WQ-C-2). The thresholds at each of the two points of
compliance differ based on the expected mixing with Quabbin transfer flows and other hydrodynamic
processes occurring just downstream of the project site. The historical turbidity data was used to help
inform the selected thresholds above the measured background turbidity.
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4. ALTERNATIVES ANALYSIS

The preferred alternative includes the removal of the Quinapoxet Dam and reconstruction of the
channel within the Quinapoxet River to support fish passability as described above in Section 3.
Alternatives to this approach that were considered are described below. The goals of this project are to
restore natural river processes, protect drinking water supply reservoir from excessive sediment
mobility, and enable year-round fish passage. Each of these targeted goals was carefully vetted as part
of the alternative analysis.

4.1 DAM REMOVAL AND RIVER RESTORATION ALTERNATIVES

The preferred alternative for promoting fish passage at the Quinapoxet Dam is a full dam removal with
riffle and pool geometry upstream of the existing dam. Alternatives to the dam removal included:
1) constant channel bed slope and 2) riffle-pool channel grading downstream of the existing dam.

Because the dam was constructed by over excavating and dredging the downstream portion of the
channel, the dam removal must be completed without replacing the material removed during
construction in order to protect downstream infrastructure. The primary constraint in the evaluated
alternatives was the need for a steeper channel while limiting the development of high velocities. The
flows needed to also have suitable velocities and depth for fish passage.

4.1.1 NO ACTION

The "do nothing" alternative would leave the Quinapoxet Dam in place. Since this option maintains the
status quo and proposes no construction or work, it therefore would not necessitate environmental
review or permitting. However, it would result in continued impairment of habitat functionality, such as
continued blockage of fish passage, and fragmented river conditions. This action would not satisfy the
environmental goals proposed by the project included in Section 1.

If this alternative were selected, it would require the continued maintenance and upkeep of this
significant dam, which is in fair condition at the time of the latest inspection performed by GZA in 2007
(Appendix | — 2007 GZA Dam Inspection). According to the inspection report, it is estimated that up to
$500,000 would be required for upkeep studies, design, and repair work. This cost estimate would
include items such as engineering costs, removal of sediment immediately upstream of the spillway, and
repointing the right training wall. It does not include the dredging of the entire impoundment nor a
reconstruction of the fish ladder.

4.1.2 CONSTANT CHANNEL BED SLOPE

This alternative involves the removal of the spillway and regrading of the channel at a constant slope of
2.1 percent. The modeled stream had a width of 60 feet and a depth of 2 feet. Most fisheries will be able
to survive and migrate in channels near 2 percent slope as long as there is sufficient roughness and
resting areas. Natural channels with a 2.1 percent slope fall within the Rosgen Type B with fast run and
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riffle profile types. Pools would be rare or absent. A hydraulic jump upstream from a supercritical to
subcritical flow would create turbulence. However, the installation of bank armoring such as stones
would eliminate any threat of potential headcut associated with this hydrologic jump.

The model results indicate that the restored channel would be subject to high velocities at the upstream
end of the project reach. This alternative was not selected because of the high velocities and shear
stresses.

4.1.3 RIFFLE-POOL CHANNEL DOWNSTREAM

To mitigate high velocities and shear stresses from the constant channel bed slope alternative, this
alternative incorporates riffle-pool types of geomorphology rather than a constant channel bed slope.
Incorporation of riffles and channel roughness from boulder clusters reduces predicted velocities
through the restored reach. The alternative includes two riffle-pool features spaced 275 feet apart. The
pool was modeled to be 190 feet in length with an upstream slope of 3 percent, and the riffle was 100
feet in length with a 4 percent slope. Although the flow through the riffle portions will experience higher
velocities, the riffle stone and in-stream features would be appropriately designed to withstand such
forces.

While this alternative does reduce flow velocities, it would also include grading that would extend
beyond the immediate dam area. This proposed grading would fail to preserve the existing confluence
of the Quabbin Aqueduct approximately 145 feet downstream of the dam.
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5. CONSTRUCTION SEQUENCE

The proposed project involves three major components:

1) The removal of the Quinapoxet Dam

2) The stabilization and restoration of the Quinapoxet River

3) Installation of an in-channel earthen berm and other fish-deterrent features within the
Quabbin Reservoir transfer aqueduct tailrace channel

The design plans have been prepared with three phases of bypass water control to divert the flow of the
Quinapoxet River around the active work area. All work will be required to occur in dry conditions,
which will limit sedimentation and turbidity levels.

5.1 WATER CONTROL - PHASE |

The first construction phase involves the cofferdamming of low flows around the southern portion of
the dam. The removal of a portion of the dam and impoundment excavation shall be completed once
the work area is isolated from active flow in the Quinapoxet River and fully dewatered. Removal of this
portion will provide space for a passive, gravity bypass of the Quinapoxet River to be installed in Phase
1.

5.2 WATER CONTROL - PHASE I

The second phase involves cofferdamming, diverting water through gravity-fed bypass pipe, and if
necessary, pumping of low flows around the work area, with smaller sumps and groundwater pumps
installed throughout the work site as needed to maintain completely dry conditions. Phase Il will also
require a culvert crossing under the construction road to allow access to the work area. Disassembling of
the remaining dam, fish ladder, and appurtenances; removal of existing islands; and construction of the
new channel can be completed in dry conditions during the second phase of construction. Once the
main channel is complete, water can be transitioned into the reconstructed riverbed.

5.3 WATER CONTROL - PHASE il

The third phase of water control will require cofferdamming of the exit from the Oakdale Power Station
outlet channel with a smaller sump and groundwater pump to maintain completely dry conditions. As
soon as the exit channel is fully dewatered, installation of fish-deterrent features on the side channel
can be performed. All discharges from temporary bypass pipes shall end in a plunge pool designed to
provide a soft landing for out migrating fish. Once the channel is complete, floodplain work outside the
wetted portion of the channel can be constructed.

Low-flow (See Table 2-3) control will be of primary importance for Phase I, in which the main portion of
the channel will be under construction and the flow bypass will occur via passive, gravity flow around
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the work area. Management of low flows during Phases | and Il will occur through the main channel,
providing access to the majority of the existing or constructed channel and floodplain.

5.4 EROSION, SEDIMENTATION, AND BYPASS WATER CONTROL DURING CONSTRUCTION

The water control plan has been carefully considered prior to construction such that both low-flow and
high-flow situations can be controlled without allowing turbidity releases downstream into the
Wachusett Reservoir. The MWRA is required to maintain water in the reservoir to the utmost of quality
standards to maintain the drinking water supply for 50 communities, including the city of Boston. As
such, the contractor will be required to take extra precautions before, during, and after construction to
effectively mitigate the risk of untreated sediment-laden stormwater runoff from flowing into the
downstream receiving waters or of any turbid waters from the construction site leaving the controlled
area and discharging downstream.

All vegetative and structural E&S control practices shall be constructed according to the standards and
specifications in the Massachusetts Erosion and Sediment Control Guidelines. Construction route
locations will be finalized with MWRA prior to start of construction but are preliminarily depicted on the
design plans. One construction access is proposed to allow construction equipment to access the area
upstream of the dam, which will use existing lawn and paved areas on MWRA property. A second
construction access is proposed downstream of the dam, utilizing an existing pedestrian walking path.
Temporary construction access roads, staging, and stockpile areas will be limited to DCR-owned
property or roadway rights-of-way.

54.1 FLOW BYPASS SYSTEM

Under low-flow conditions, it is recommended that two temporary bypass pipes be installed to divert
the active flow of the Quinapoxet River around the dewatered construction site, with cofferdams at the
upstream and downstream ends of construction to fully isolate the work area. The gravity bypass pipes
are shown on the plans schematically, but the final location should be laid out in the contractor's
approved E&S Control plan. This setup should be sized to accommodate as much flow as economically
feasible up to the bankfull flow but at a minimum should be able to pass 500 cfs.

5.5 HIGH PEAK FLOWS (FLOOD CONTINGENCY PLAN)

The contractor that is selected to perform the work will be required to prepare and submit a Flood
Contingency Plan and an Emergency Operations Plan. The project site is located within the 1 percent
annual chance floodplain zone and is subject to flooding. Weather reports provided by the National
Weather Service shall be monitored. If a significant precipitation event is forecast to occur during the
construction period and flows are expected to exceed that which the low-flow water is capable of
conveying, the contractor shall stop work, remove equipment from the floodplain, and secure the
project site as needed to accommodate the elevated flows.
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6. IMPACT ON REGULATED RESOURCE AREAS

The removal of the Quinapoxet Dam will alter wetland resources while reestablishing the natural river
and riparian corridor. Dam removal is a proactive habitat restoration approach that seeks to restore and
improve the natural capacity of resource areas that have been degraded by human influences. As a
result, the ecosystem functions and quality of these resource areas will be improved.

6.1 WETLANDS AND WATERWAYS

6.1.1 JURISDICTIONAL APPLICABILITY

Construction activities associated with dam removal are subject to the Massachusetts WPA and its
implementing regulations (310 CMR 10.00) (Figure 6-1, appended). The project team will also
coordinate with the West Boylston Conservation Commission to establish the appropriate
permitting mechanism for the work.

The project meets the definition of an Ecological Restoration Project as defined in 310 CMR 10.04 and as
further clarified in subsequent sections of the WPA regulations. It is understood that such projects "may
result in the temporary or permanent loss of Resource Areas and/or the conversion of one Resource
Area to another where such loss is necessary to the achievement of the project's ecological restoration
goals" [(310 CMR10.53(4)(b)].

Estimates of direct impacts are addressed in Section 6.1.2, pertain only to the limits of the 2.85-acre
project site itself, and do not reflect changes to wetlands upstream of the limits of work. Note that
permanent impacts will generally result in an increase in the functional benefits of the overall wetland
system and that temporary impacts on jurisdictional wetlands upgradient of the dam are necessary to
achieve the restoration goals of the project.

The activities associated with the dam removal and channel modification are expected to be permitted
entirely under the WPA (310 CMR 10.00). Of note, riffle grade control features will be located entirely
below the existing channel bed and below the high water mark, as defined at 310 CMR 9.02 High Water
Mark, of the Quinapoxet River.

6.1.2 DIRECT IMPACTS ON WETLAND RESOURCES

Direct impacts on wetland resources as defined under the Massachusetts WPA in the immediate vicinity
of project activities are quantified in Table 6-1 below and shown in appended Figure 6-2.
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Table 6-1 Impacts on Resource Areas Under WPA

Inland Bank (linear feet) 1,490 LF 650 LF 1,490 LF
Land Under Water (acres) 1.81 AC 1.17 AC 0.40 AC
Bordering Land Subject to 0.62 AC 0.95 AC 1.18 AC

Flooding (acres)
200-Foot Riverfront Area 0.62 AC 0.84 AC 1.18 AC
(acres)
Bordering Vegetated 0 SF 0 SF 0SF

Wetlands (square feet)

Approximately 1.81 acres (79,060 square feet) of LUW will be directly impacted by the proposed project.
Reconstruction of the river channel upstream and downstream of the Quinapoxet Dam, including the
dredging of the downstream islands, will also directly impact 1,490 linear feet of Inland Bank. The
modification of the channel will also directly affect 0.62 acres of BLSF and Riverfront Area. No direct
impacts are anticipated for BVWs; however, the conversion of LUW to BVW will lead to a net gain of
BVW during the project.

Permanent impacts on Inland Bank are due to new bank treatments, loss of existing bank, and
grading/earthwork. The temporary impacts on the bank are banks that will be affected by the
construction activities but will remain Inland Bank upon completion of the project. Permanent impacts
on LUW include channel restoration, grading/earthwork, and the conversion of LUW to BVW. BLSF and
Riverfront Area (RFA) will be permanently impacted by activities such as bank treatments,
grading/earthwork, fish ladder removal, and walkway. Temporary impacts on BLSF include construction
use within the regulated resource. No direct construction is occurring within BVW; however, 0.79 acres
of LUW will be converted into BVW. See Table 6-2 for more details.

Table 6-2 presents the existing and proposed wetland resources and evaluates the total change in
resource areas.
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Table 6-2 Proposed Changes to Resource Areas Under WPA

Inland Bank (linear feet) 2,140 LF 2,020 LF -120 LF
Land Under Water (acres) 1.86 AC 1.75 AC -0.11AC

Bordering Land Subject to

. 16.74 AC 17.36 AC +0.62 AC
Flooding (acres)
200-Foot Riverfront Area 9.51 AC 10.13 AC +0.62 AC
(acres)
Bordering Vegetated 0.84 AC 1.63 AC +0.79 AC

Wetlands (acres)

The direct loss of Inland Bank and LUW will be offset by the anticipated "creation" of 0.79 acres of BVW
within the former Quinapoxet Dam area. Formerly impounded LUW will be exposed to the surface and is
expected to transition into BVW communities. Appended Figure 7 illustrates the proposed wetland
resource areas. As noted previously, provisions under 310 CMR 10.53(4)(b) expressly anticipate
significant alterations of jurisdictional resources where necessary to achieve the intended restoration
goals.

6.1.3 INDIRECT IMPACTS ON WETLAND RESOURCES

It is unlikely that existing wetland resource areas will lose wetland hydrology due to the nature of the
area's poorly draining soils and subsurface and perennial stream hydrology. Following removal of the
dam, the relative percentages of various wetland types within the impoundment will change. It should
be noted that permanent impacts will generally result in an increase in the functional benefits of the
overall wetland system and that temporary impacts on jurisdictional wetlands upgradient of the dam
are necessary to achieve the restoration goals of the project. The most significant change that is
anticipated is conversion of LUW, which is expected to transition into BVW. Reduction in LUW is
anticipated to be approximately 0.11 acres.

6.2 HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Correspondence with the Massachusetts Historical Commission regarding historic and archaeological
resources is underway.

The "Quinepoxet River Circular Control Dam" (WBY.905) is listed on the State Register of Historic Places.
Other surrounding structures such as the Quabbin Aqueduct (WBY.C), Quabbin Aqueduct Outlet Works
(WBY.G), and the Quabbin Aqueduct Outlet Chamber (Shaft #1) (WBY.907) are also listed on the State
Register of Historic Places. A Public Notification Form (PNF) regarding the project was filed with MHC in
October 2020 by MWRA. In addition, Archaeological & Historical Services, Inc. (AHS) Cultural Resource
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Management filed an application for archaeological investigation with MHC due to the potential
archaeological sensitivity of the area.

6.3 GREENHOUSE GAS EMISSIONS

Because removal of the dam triggers a mandatory EIR threshold [CMR 11.03 (3)(a)(4)] and is presumed
to be funded, in part, with public monies and is therefore subject to broad scope jurisdiction, the project
is subject to the Greenhouse Gas (GHG) Emissions Policy. With that said, GHG emissions associated with
the project are anticipated to be minimal. Such emissions are only anticipated to occur in association
with operation of construction equipment during dam removal activities and bridge construction,
including ancillary activities.

The project is consistent with the types of activities cited as examples of projects that may qualify for a
de minimis exemption in the May 5, 2010, version of the MEPA GHG Policy.
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7. MITIGATION MEASURES

7.1 SEDIMENT AND EROSION CONTROL

Erosion control on site will be managed through the use of approved Best Management Practices
(BMPs) from the Massachusetts Erosion and Sediment Control Guidelines. Work in the channel will be
completed under dry conditions, and the watercourse will be protected using silt fence and straw bales,
as appropriate. Any dewatering pumps that are necessary to provide dry conditions during excavation
will be discharged to a designated settling basin to eliminate turbidity in the water before it is
discharged back into the watercourse.

During construction, measures will be undertaken to minimize erosion on site to the maximum extent
practicable. Prior to the commencement of construction, the contractor will prepare and submit a
Stormwater Pollution Prevention Plan (SWPPP). Work on the dam removal will be completed
predominantly "in the dry." Upland bare soil areas exposed during construction at any one time shall be
minimized to the maximum extent practicable. When grading is complete, topsoil shall be spread over
exposed upland areas in order to facilitate reestablishment of vegetation. Vegetative cover shall be
reestablished in subsequent growing seasons. S&E control BMPs, including the stabilization of
construction entrances, turbidity settling basins, erosion control blankets, straw bales, and silt fences,
will be installed during construction to the specifications required by regulatory authorities through the
permitting process.

7.2 TIME-OF-YEAR RESTRICTION

Deconstruction and removal of the dam and restoration of the channel are anticipated to take
approximately 4 months. Typically, the construction window for riverine projects is limited between the
months of June to September because of lower flows and fish migration concerns. However, in the case
of this project, the MWRA operational needs including the outflow from Quabbin Inflow Shaft No. 1 will
dictate the construction window. Due to water supply reasons, the Quabbin Aqueduct is open from May
to October. This period, from May to October, is a firm operational period for MWRA when no
construction activities may take place. Flows at the downstream end of the project will be elevated, and
water quality will be a primary concern. Therefore, construction is aimed to occur between October
2022 and May 2023.

If a serious operational concern or drought conditions occur, a contingency plan will be required to
allow for the transfer of water outside of the 6-month transfer period. Should a transfer be required
during active construction, extra care must be given to ensure that transfers from Quabbin Reservoir are
unimpeded.

7.3 CULTURAL RESOURCES

Correspondence with the MHC is underway. MWRA submitted a PNF on October 6, 2020. In addition,
AHS filed an application for archeological investigation with MHC due to the potential archaeological
sensitivity of the area.
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7.4 INVASIVE PLANT SPECIES

Invasive species within the project limits include multiflora rose (Rosa multiflora). This invasive shrub is
predominantly located in upland areas and outside of the primary disturbance areas. If it is encountered
in the construction zone, this shrub will be mechanically removed, and actions will be taken to ensure
growth is limited in the future. At the conclusion of the project, the substrate conditions will not be
conducive to colonization of invasive plants in this location. Limited areas of sediment exposure from
dam removal are expected. It is anticipated that these areas will be colonized by existing native
vegetation. Therefore, no invasive species removal is anticipated to be necessary for this project.
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) Report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS Report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0’
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study Report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study Report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood Insurance
Study Report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Massachusetts State Plane
Mainland Zone (FIPS zone 2001). The horizontal datum was NAD 83, GRS 1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum of
1988. These flood elevations must be compared to structure and ground elevations
referenced to the same vertical datum. For information regarding conversion
between the National Geodetic Vertical Datum of 1929 and the North American
Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov or contact the National Geodetic Survey at the following
address:

NGS Information Services

NOAA, N/NGS12

National Geodetic Survey

SSMC-3, #9202

1315 East-West Highway

Silver Spring, Maryland 20910-3282
(301) 713-3242

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713- 3242, or visit its website at http://www.ngs.noaa.gov.

Base map information shown on this FIRM was derived from digital orthophotography.
Base map files were provided in digital format by Massachusetts Geographic
Information Systems (MassGIS). Ortho imagery was produced at a scale of 1:5,000.
Aerial photography is dated April 2005.

The profile baselines depicted on this map represent the hydraulic modeling baselines
that match the flood profiles in the FIS report. As a result of improved topographic data,
the profile baseline, in some cases, may deviate significantly from the channel
centerline or appear outside the SFHA.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each community
is located.

For information on available products associated with this FIRM visit the Map
Service Center (MSC) website at http://msc.fema.gov. Available products may
include previously issued Letters of Map Change, a Flood Insurance Study Report,
and/or digital versions of this map. Many of these products can be ordered or
obtained directly from the MSC website.

If you have questions about this map, how to order products, or the National
Flood Insurance Program in general, please call the FEMA Map Information
eXchange (FMIX) at 1-877-FEMA-MAP (1-877-336-2627) or visit the FEMA
website at http://www.fema.gov/business/nfip.
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- SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has

a 1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is

the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard

include Zones A, AE, AH, AQ, AR, A99, V, and VE. The Base Flood Elevation is the water-surface

elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average

depths determined. For areas of alluvial fan flooding, velocities also determined.

ZONE AR Special Flood Hazard Areas formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
determined.

////// FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can be carried without substantial increases in
flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1 square
mile; and areas protected by levees from 1% annual chance flood.

OTHER AREAS
ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.

NN\ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

W S OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
1% Annual Chance Floodplain Boundary

0.2% Annual Chance Floodplain Boundary

— — Floodway boundary

Zone D boundary

®ecscececscee CBRS and OPA boundary
Boundary dividing Special Flood Hazard Area Zones and boundary
= dividing Special Flood Hazard Areas of different Base Flood Elevations,
flood depths, or flood velocities.
A 51 3 Base Flood Elevation line and value; elevation in feet*
(EL 987) Base Flood Elevation value where uniform within zone; elevation in
feet*

*Referenced to the North American Vertical Datum of 1988

Cross section line
@' ----- -@ Transect line

——————— Culvert

Bridge
45° 02’ 08" 93° 02’ 12" Geographic coordinates referenced to the North American Datum of

1983 (NAD 83) Western Hemisphere

4989000 M 1000-meter ticks: Massachusetts State Plane Mainland Zone
(FIPS Zone 2001), Lambert Conformal Conic projection

49ggo0om 1000-meter Universal Transverse Mercator grid values, zone 19N

DX5510 X Bench mark (see explanation in Notes to Users section of this FIRM
panel)

®M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
July 4, 2011

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance agent
or call the National Flood Insurance Program at 1-800-638-6620.
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%, 1. THIS PLAN WAS COMPILED FROM MAPPING PREPARED BY MassGIS AND MILONE &
% ‘ MACBROOM, INC.
2. TOPOGRAPHIC INFORMATION IS BASED UPON MassGIS Data - LiDar Terrain Data subset: LEGEND - AWG WAG
May 6-7, 2011 Nashua River, AND SUPPLEMENTED WITH FIELD SURVEY BY MILONE & — DESIGNED DRAWN CHECKED
MACBROOM, INC., CHESHIRE CT. 4/16 & 4/29/2015. UTILITY INFORMATION FIELD
SURVEYED BY MILONE & MACBROOM, INC. BORDERING VEGETATED WETLAND 1"=60"
“%, 3. ALL CONTOURS AND ELEVATIONS ARE PRESENTED IN FEET, AND REFER TO THE NATIONAL SCALE
#\% AMERICAN VERTICAL DATUM OF 1988 (NAVD 1988). INLAND BANK/MEAN ANNUAL HIGH WATER MAY 26. 2021
)
1 4. NORTH ARROW, BEARINGS AND COORDINATES ARE PRESENTED IN FEET AND ARE BASED MAJOR CONTOUR (5') DATE
\ UPON THE NORTH AMERICAN DATUM OF 1983 (NAD 1983) MASSACHUSETTS MAINLAND
STATE PLANE. 4673-03
MINOR CONTOUR (1') PROJECT NO.

5. INFORMATION REGARDING THE LOCATION OF EXISTING UTILITIES HAS BEEN BASED UPON
AVAILABLE INFORMATION AND MAY BE INCOMPLETE, AND WHERE SHOWN SHOULD BE EDGE OF PAVEMENT 02 OF 25
CONSIDERED APPROXIMATE. THE LOCATION OF ALL EXISTING UTILITIES SHOULD BE
CONFIRMED PRIOR TO BEGINNING CONSTRUCTION. CALL "DIG SAFE", 1-888-344-7233. ALL
UTILITY LOCATIONS THAT DO NOT MATCH THE VERTICAL OR HORIZONTAL CONTROL SHOWN OO STONE WALL
ON THE PLANS SHALL IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ENGINEER

SHEET NO.

FOR RESOLUTION. —x X X FENCE I N 1
|
6. SLR INTERNATIONAL CORPORATION ACCEPTS NO RESPONSIBILITY FOR THE ACCURACY OF TREELINE
MAPS AND DATA WHICH HAVE BEEN SUPPLIED BY OTHERS.
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1. THIS PLAN WAS COMPILED FROM MAPPING PREPARED BY MassGIS AND MILONE &
MACBROOM, INC (MMI). EXISTING CONDITIONS LEGEND
2. TOPOGRAPHIC INFORMATION IS BASED UPON MassGIS Data - LiDar Terrain Data subset: o AWG | WAG
May 6-7, 2011 Nashua River, AND SUPPLEMENTED WITH FIELD SURVEY BY MILONE & . . BORDERING VEGETATED WETLAND DESIGNED DRAWN CHECKED
MACBROOM, INC., CHESHIRE CT. 4/16 & 4/29/2015. UTILITY INFORMATION FIELD
SURVEYED BY MILONE & MACBROOM, INC. PLANIMATRIC, ELEVATION, PHOTOGRAPHIC DATA 1"=30"
OBTAINED FROM UAS FLIGHT PERFORMED BY MMI ON MAY 28, 2020. INLAND BANK/MEAN ANNUAL HIGH WATER SCALE
3. ALL CONTOURS AND ELEVATIONS ARE PRESENTED IN FEET, AND REFER TO THE NORTH MAJOR CONTOUR (5') MAY 26. 2021
AMERICAN VERTICAL DATUM OF 1988 (NAVD 1988).
DATE
4. NORTH ARROW, BEARINGS AND COORDINATES ARE PRESENTED IN FEET AND ARE BASED MINOR CONTOUR (1)
UPON THE NORTH AMERICAN DATUM OF 1983 (NAD 1983) MASSACHUSETTS MAINLAND 4673-03
STATE PLANE. —_ —_— LIMITS OF GROUND SURVEY PROJECT NO.
5. INFORMATION REGARDING THE LOCATION OF EXISTING UTILITIES HAS BEEN BASED UPON EDGE OF PAVEMENT 03 OF 25
AVAILABLE INFORMATION AND MAY BE INCOMPLETE, AND WHERE SHOWN SHOULD BE SHEET NO
CONSIDERED APPROXIMATE. THE LOCATION OF ALL EXISTING UTILITIES SHOULD BE '
CONFIRMED PRIOR TO BEGINNING CONSTRUCTION. CALL "DIG SAFE", 1-888-344-7233. ALL OO0 STONE WALL
UTILITY LOCATIONS THAT DO NOT MATCH THE VERTICAL OR HORIZONTAL CONTROL SHOWN
ON THE PLANS SHALL IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ENGINEER —X X X FENCE
FOR RESOLUTION. S P 1
TREELINE
6. SLR INTERNATIONAL CORPORATION ACCEPTS NO RESPONSIBILITY FOR THE ACCURACY OF
MAPS AND DATA WHICH HAVE BEEN SUPPLIED BY OTHERS. SHEET NAME
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GRAVEL LINEAR TRAIL

AND SECTIONS.

7. THE CONTRACTOR SHALL MAINTAIN STREAM FLOW AT ALL TIMES WITH USE OF TEMPORARY CHANNELS, PIPES, AND/OR COFFERDAMS, AS
NECESSARY.

CONTRACTOR MUST COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL PERMITS THROUGHOUT DURATION OF PROJECT.

8. NO BEDROCK IS TO BE REMOVED.
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\\ DEMOLITION AND REMOVALS NOTES:
1. ALL DIMENSIONS AND ELEVATIONS SHALL BE VERIFIED IN THE FIELD PRIOR TO CONSTRUCTION. ANY DISCREPANCIES SHALL BE BROUGHT TO THE
DAM REMOVAL NOTES: ATTENTION OF THE PROJECT ENGINEER FOR DETERMINATION. THE CONTRACTOR IS EXPECTED TO PROVIDE FIELD ENGINEERING SERVICES DURING
. CONSTRUCTION TO ESTABLISH AND RECORD GRADES, LINES, AND ELEVATIONS. EXACT ELEVATIONS, SLOPES, AND CHANNEL SHAPES WILL BE APPROVED IN
FIELD BY PROJECT ENGINEER.
1. SAND AND GRAVEL EXCAVATED FROM UPSTREAM OF THE DAM MAY BE REUSED AS FILL. CONTRACTOR TO RECEIVE APPROVAL OF MATERIAL
TO BE REUSED FROM ENGINEER. 2. THE CONTRACTOR SHALL DESIGNATE A SUPERINTENDENT AT THE START OF CONSTRUCTION AND THE CONTRACTOR'S SUPERINTENDENT SHALL BE ON-SITE LEGEND
AT ALL TIMES DURING CONSTRUCTION. THE CONTRACTOR AND HIS/HER JOB SUPERINTENDENT SHALL BE RESPONSIBLE FOR COMPLYING WITH THE JOB
2. ONLY NATIVE OR ROUNDED COBBLES SHALL BE ALLOWED FOR THE UPPER LAYER OF RIVER BED ARMORING. NO SHOT OR CRUSHED SPECIFICATIONS AND PERMIT REQUIREMENTS.
ANGULAR ROCK WILL BE ALLOWED ON THE RIVERBED SURFACE. Y Y YN CLEARING LIMIT
3. ALL STORAGE AND ACCESS ROUTES, PEDESTRIAN FENCES/BARRIERS, WORKING HOURS, AND LIMITS OF CLEARING SHALL BE APPROVED BY THE MWRA AND
3. THE CONCRETE FISH LADDERS, DAMS, AND WALLS ARE TO BE REMOVED BY MECHANICAL MEANS. NO BLASTING SHALL BE ALLOWED. DER AND THE PROJECT ENGINEER.
| REMOVAL OF EXISTING STRUCTURE
4. ALL REINFORCED CONCRETE IS TO BE REMOVED AND DISPOSED OF OFF-SITE AT THE CONTRACTOR'S EXPENSE. 4. ALL MATERIAL EXCAVATED FROM PROPOSED CHANNEL AREA NOT TO BE REUSED ON SITE TO BE IMMEDIATELY HAULED OFF-SITE AND DISPOSED. Z
5. STORAGE AREA AND DEWATERING BASINS ARE TO BE REMOVED AND RESTORED TO ORIGINAL CONDITION. 5. RETAIN ALL EXCAVATED ROUNDED ROCK GREATER THAN 8" FOR USE IN STREAM CHANNEL AND ALONG TOE OF BANK, TO BE APPROVED BY ENGINEER. ———r
F + + &
6. REMOVE VERTICAL EXTENT OF CONCRETE FISH LADDER, RETAINING WALLS, STONE WALLS, AND HEAD WALLS AS DEPICTED ON THE PLANS 6. ALL CONCRETE AND REINFORCING STEEL IS TO BE REMOVED BY MECHANICAL MEANS AND DISPOSED/RECYCLED OF OFF SITE. 000 REMOVAL OF VEGETATION

N
W E
S
0 10 20'
0 1/2" 1
Y .:
2 9
Fut2
IIrE
E
>
m
[11]
[
<
o
4
o
=
o
z
O
[72]
1]
[a]
-
O
w
-
O
Z (14
<| o )
- -
(2 <>( 5)J
(7))
| © 2
<| & 2
O| Erx A
= w P
= >
m| <= =
x| Ox =z
ol I T TR
<Zr. XX a9
5 OO0 <« %
oo OO0
D] £ < ¥
w| 22 g5
El 335 > u
75) Qg =
AWG | wAG
DESIGNED DRAWN CHECKED
1"=20"
SCALE
MAY 26, 2021
DATE
4673-03
PROJECT NO.
06 OF 25
SHEET NO.
SP-4
SHEET NAME

Copyright SLR International Corporation - 2021



Aq paneid

YONI0YLSYNS

wdgys — 9z KON LZOT 'PeM BIOP Siyy UQ
S—dS:qeL noAe] 9mMaSIILNILNFINIOVEI—dD\avO\3A—£0-££9+¥\NOISIAAVO\'M Buimeig

GRADING NOTES:

1.

PROPOSED CONTOURS AS PRESENTED ON THIS PLAN
INDICATE FINAL GRADE AFTER TOPSOIL, ROCKS,
AND OTHER PROPOSED STRUCTURES AND FINISH
TREATMENTS ARE COMPLETED.

MATERIAL GENERATED DURING CONSTRUCTION
THAT IS TO BE REMOVED FROM THE SITE MUST BE
HAULED TO AN APPROVED LOCATION.

ABIDE BY ALL TIME-OF-YEAR RESTRICTIONS SET
FORTH BY THE REGULATORY APPROVALS.

CONTRACTOR IS REQUIRED TO COORDINATE THE
PLACEMENT OF ROCKS AND HABITAT FEATURES
WITH THE OWNER AND/OR ENGINEER, FOR STAFF
PRESENCE AND OVERSIGHT.

EACH PIECE OF EQUIPMENT SLATED FOR USE
DURING CONSTRUCTION SHALL BE INSPECTED UPON
ENTRY TO THE CONSTRUCTION SITE FOR ANY
MAINTENANCE ISSUES INCLUDING LEAKING OIL,
GAS, OR HYDRAULIC FLUID.

NO EQUIPMENT SHALL BE REFUELED WITHIN THE
RIVER OR FLOODPLAIN.

ALL DISTURBED AREAS SHALL RECEIVE TOPSOIL,
AND BE SEEDED, AS SHOWN ON THE PLANS.

ALL CONSTRUCTION MATERIALS AND METHODS
SHALL CONFORM TO THE TOWN OF WEST BOYLSTON
AND TO THE APPLICABLE SECTIONS OF THE MOST
RECENT STATE OF MASSACHUSETTS DEPARTMENT
OF TRANSPORTATION STANDARD SPECIFICATIONS
FOR HIGHWAYS AND BRIDGES.

10.

11.

12.

13.

ALL FUEL, OIL, CONSTRUCTION EQUIPMENT, OR
OTHER HAZARDOUS MATERIALS SHOULD BE STORED
ABOVE THE FEMA DESIGNATED 100-YEAR
FLOODPLAIN ELEVATION DURING NON-WORK
HOURS.

PROJECT SITE IS SUBJECT TO FLOODING.
CONTRACTOR SHALL MONITOR WEATHER REPORTS,
AND BE PREPARED TO STOP WORK AND STABILIZE
SITE IF MORE THAN ONE INCH (1") OF RAINFALL IS
PREDICTED BY THE NATIONAL WEATHER SERVICE
(70% CHANCE OR HIGHER). WORK SHALL BE HALTED
UNTIL PRECIPITATION STOPS, AND CHANCES OF
FURTHER RAINFALL FALL BELOW 50%. REFER TO
SEDIMENT MANAGEMENT PLAN FOR ADDITIONAL
DETAILS

CONTRACTOR SHALL STAY ON PROPERTY, ROADWAY
RIGHT OF WAYS, OR DESIGNATED EASEMENT AREAS
AT ALL TIMES DURING CONSTRUCTION.

CONTRACTOR SHALL SUBMIT A DEWATERING PLAN,
EROSION AND SEDIMENT CONTROL PLAN, AND A
CONSTRUCTION SEQUENCE TO THE ENGINEER FOR
APPROVAL PRIOR TO THE START OF CONSTRUCTION.

CONTRACTOR SHALL ADHERE TO THE SEDIMENT
MANAGEMENT PLAN AND TURBIDITY MONITORING
PLAN FOR MANAGING SEDIMENT AT ALL TIMES
DURING CONSTRUCTION.
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RIVER CHANNEL AT 0.15% SLOPE
STA 13+00 TO 16+21

RELOCATE ISLAND

75" WIDE BANKFULL CHANNEL

TYPICAL SECTION

NOT TO SCALE

99 REALTY DRIVE
CHESHIRE, CT 06410

203.271.1773

SLRCONSULTING.COM

BY

DATE

DESCRIPTION

CONSTRUCT AND STABILIZE

RIVER CHANNEL AT 2% SLOPE A
STA 47+03 TO 18+17
CONSTRUCT AND STABILIZE -
RIVER CHANNEL AT 4% SLOPE W i
STA 18427 TO 19+03 T

o/~

EXCAVATE 115' BY 40' 0o

POOL TO 3' DEPTH

CONSTRUCT AND STABILIZE RIVER

CONSTRUCT AND STABILIZE RIVER BANKS AT 221 SLOPE = TYP.

BANKS AT 2:1 SLOPE --TYP.

GRADE HYDRAULIC INTERCONNECT FOR T
FISH TO ESCAPE DISCHARGE AREA
U/S INV. ELEV. = 985.5'

D/S INV. EVEL. = 983.5'

(SEE DETAIL)

SITE PLAN - GRADING AND UTILITIES PLAN
QUINAPOXET DAM REMOVAL PROJECT

N
|_
|_
11}
(/2]
o |
I
(&)
&
o ()
w <
> s
o =
o e
X a9
O <X
a OO0
< K
Z &5
D > uw
LEGEND O =
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR AWG AWG WAG
DESIGNED DRAWN CHECKED
{420) PROPOSED MAJOR CONTOUR
(418) PROPOSED MINOR CONTOUR SCALE 1"=40
EXISTING EDGE OF WATER
MAY 26, 2021
., DATE
PROPOSED MEAN ANNUAL
HIGH WATER EDGE PROJECT NO. SOIS503
b “'5_/
07 OF 25

SHEET NO.

SP-5

SHEET NAME
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GENERAL NOTES:

1. NO SHOT OR CRUSHED ANGULAR ROCK WILL BE ALLOWED IN THE EXPOSED POST-RESTORATION STREAM BED. ONLY
NATIVE OR ROUNDED STONE SHALL BE USED FOR STREAM-BED MATERIAL AND ACCESS ROADS IN THE RIVER
CHANNEL.

2. NO EQUIPMENT SHALL BE REFUELED WITHIN THE LIMITS OF THE WETLANDS, OR DAM IMPOUNDMENT.

3. ALL DISTURBED AREAS SHALL RECEIVE A MINIMUM OF 6" TOPSOIL, AND BE SEEDED WITH GRASS, AS SHOWN ON THE
PLANS.

4, ALL CONSTRUCTION MATERIALS AND METHODS SHALL CONFORM TO THE TOWN OF WEST BOYLSTON REQUIREMENTS
AND TO THE APPLICABLE SECTIONS OF THE MOST RECENT COMMONWEALTH OF MASSACHUSETTS HIGHWAY
DEPARTMENT STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES.

RFA— RFA

_—

«h

—

vgh

—

ng

v.
: GRAVEL LINEAR TRAIL

é‘.

INSTALL WILLOW FASCINES WITH
X, BANKFULL BOULDER SILL, LIVE
& STAKES, . AND-HEDGE BRUSH
LAYERING (STA. 16+80 TO 17+90)

RFA \
RF;

A\RF

A

INSTALL FLOODPLAIN
CUTOFE FEATURE-(FYP-)

INSTALL ROCK RIFFLE GRADE
CONTROL FEATURE (TYP.)

A
/ % A RFA\
RFA

\ = / RFA

CONSTRUCT HYDRAULIC INTERCONNECT
FOR FISH TO ESCAPE DISCHARGE AREA
U/S INV. ELEV. = 985.5'

D/S-INV. EVEL. = 983.5'

(SEE DETAIL)

INSTALL JOINT PLANTED BOULDER
REVETMENT - TYP.
(SFA-14+50 TO 16+30)

INSTALL RANDOM BOULDER CLUSTER - TYP.

L=316.421, R=1299.083
A=013.9557

RELOCATE
EXISTING ISLAND

RFA RFA\
Rrp

CONSTRUCT FISH
DETERRENT FEATURE #2

BEGIN STREAM CHANNEL RECONSTRUCTION

STA: 12+38

L=389.658, R=730.000 a
\a Q&(" A=030.5832 Iz Q N78° 09' 13.24"W
& e y / 126.398
(% ‘ 2. oo
?ﬁﬂy 4 33 l ’—— &5 frm .
S ’ | .
"%QS‘\\?\«O 222 % I
S 2) G
¢ ST F0l & Pides 2ok | ey
oo (2 922 Y 14400 Y00 00 OIS0 O} | INAPOX
a2k e 2 = 2, D 13400 = I\|\FLOW§.ET, RIVER
9% A c3 5 § Goe) | 12:.'00\ -
_— ReA INSTALL ROCK RIFFLE GRADE 2 3 S052.0 i —~——
RFA CONTROL FEATURE (TYP/) 4 5 524 5 p ? | = L=59.619, R=700.000
5% 7 | 11400~ — A=004.8799
i B0 Ry X I T !
S57° 18' 26.81"W % 0 I 107
153.140 2 ; > | 0o —
5 0, / I \ .
|
. 2 TR0 I \9 I
EXCAVATE 115' BY 40’ 5 i I 700
POOL TO 3" DEPTH 2 N\ INSTALLROOTWAD L -+
) > & 5 (TYP.) AN I :
INSTALL HEDGE BRUSH LAYERING 2 A 25 ‘ ' —
WITH WILLOW FASCINES AND NATIVE N o0 eS80 > \ INSTALL 5' WIDE X 15" LONG A.D.A. \
COBBLE TOE (STA. 18+90.TO 21+50) e INSTALL 22' LONG 24" SLCPP ACCESSIBLE FISHING PLATFORM
> 530 - U/S INV EL: 391.5 CONSTRUCT 5' WIDE
b ) / D.S INV EL: 388.5 WALKING PATH
A.D.A. accessible fishing platform
L=181.178, R=500.000 %@%Q‘ g CONSTRUCT FISH gp LEGEND
A=020.7615 %@ f 7 DETERRENT FEATURE #1 PROPOSED MEAN ANNUAL HIGH WATER EDGE
o
/\w\“\&/ INSTALL WILLOW FASCINES WITH / S{:;Zeg,de S;@Zfe
Existing riffle Q ((\,0 BANKFULL BOULDER SILL, LIVE JOINT PLANTED BOULDER REVETMENT
O STAKES, AND HEDGE BRUSH
S78° 04' 08.22"W 29 LAYERING (STA. 16+80 TO 17490) COBBLE BED ARMOR
75.847
D ot \ Oakdale Power Station
= W ROOT WAD
/7:\_)(00 ) '~ - =
\
> ®
\
DCR Garage vy
HEDGE BRUSH LAYERING WITH WILLOW / v vy v
FASCINES AND NATIVE COBBLE TOE & V4 vay
(STA. 18+90 TO 21+40)
Approximate location
of historic bridge
abutments FISH DETERRENT FEATURE
P
/ﬁ% \ / FLOODPLAIN CUTOFF FEATURE
b

END STREAM CHANNEL RECONSTRUCTION

STA: 22+30

R

P

_—

L S

V4

@D POOLFLOW AREA

RANDOM BOULDER CLUSTER

| PROPOSED RETAINING WALL

PROPOSED SAFETY FENCE

HEDGE BRUSH LAYERING WITH WILLOW
FASCINES AND NATIVE COBBLE TOE

WILLOW FASCINES WITH BANKFULL
BOULDER SILL, LIVE STAKE, AND
HEDGE BRUSH LAYERING

N
W- E
S
0 20' 40
0 1/2" 1
Y -:
e 9
rwt 32
HS
BT
oV wn
>
m
[11]
[
<
o
4
o
=
o
z
O
[72]
1]
[a]
-
%)
Ll
-
O
x
o 2
Z| = =
<| .
a| © 2
= G
= X )
Ol su 2
E <2 =
d| oK =z
ol I T TR
<Zr. XX a9
5 OO0 <« %
oo OO0
D] £ < ¥
w| zz gr
El 335 > u
75) Qg =
JCM | DRM | wAG
DESIGNED DRAWN CHECKED
1"=40"
SCALE
MAY 26, 2021
DATE
4673-03
PROJECT NO.
08 OF 25
SHEET NO.
SP-6
SHEET NAME
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REMOVE PORTION OF DAM FOR
GRAVITY BYPASS-PIPE AND GRADE
WITHIN THE DRY WORK AREA

REMOVE EXISTING TREE

CLEAR VEGETATION INSTALL TEMPORARY COFFERDAM

FOR ACCESS ROAD

INSTALL TURBIDITY
CURTAINS

\ 2. CONTRACTOR SHALL MONITOR WEATHER REPORTS, AND BE PREPARED TO STOP
- R WORK AND STABILIZE SITE IF MORE THAN ONE INCH (1") OF RAINFALL IS
/ aN® ~_ PREDICTED WITHIN ANY 24-HOUR PERIOD BY THE NATIONAL WEATHER SERVICE
e WO-C-2 LOCATED —++: (50% CHANCE OR HIGHER). WORK SHALL BE HALTED UNTIL PRECIPITATION
et — Ppmatadiig STOPS AND CHANCES OF FURTHER RAINFALL FALL BELOW 50%. WORK SHOULD
/0}3 7.0 PR BF BE PERFORMED DURING LOW WATER AS POSSIBLE. EQUIPMENT AND MATERIALS
THOMAS ST RRISEE MUST BE AVAILABLE TO ALLOW A RAPID RESPONSE TO STABILIZE OPEN
el CONSTRUCTION AREAS, EVACUATE WORKERS, EQUIPMENT, AND ANY @
: STOCKPILED MATERIALS FROM POTENTIALLY IMPACTED AREAS, IF NEEDED.
T s s 3. NO EQUIPMENT OR MATERIAL SHALL BE MOVED BACK TO THE SITE UNTIL THE m -
S QUINAPOXET RIVER WATER LEVELS RECEDE, AND ARE CONTAINED WITHIN ITS o 3
7 T 0%s ooloa< BANKS. uI o
O T L T T wQ-C-1 I EE e
455200002078 %7 4. CONTRACTOR TO PREPARE AND SUBMIT FORMAL FLOOD CONTINGENCY PLAN SN
\ N PRIOR TO THE START OF CONSTRUCTION. SES2
P \. m E ﬁ g é
Yy aVUAa®
i~ - S EROSION CONTROL NOTES:
WQ-B-1 ) TEMPORARY STAGING AREA '

*
INSTALL TEMPORARY CONSTRUCTION ACCESS\ﬁOAD
(EXACT LOCATION TO BE DETERMINED IN THE FIELD)

WATER CONTROL SEQUENCE:

PHASE 1:

INSTALL TEMPORARY WATER CONTROL COFFERDAM AND DIVERT WATER.

ONCE THE PORTION OF THE CHANNEL IS FULLY DEWATERED, PERFORM DAM REMOVAL TO THE
LIMITS SHOWN IN THE PHASE 1 PLANS AND IMPOUNDMENT EXCAVATION IN THE DRY AS SHOWN
IN THE PLANS.

PHASE 2 AND PHASE 3: (SEE SHEET CP-2)

FLOOD CONTINGENCY PLAN:

1.

THE PROJECT SITE IS LOCATED WITHIN THE 1% ANNUAL CHANCE FLOODPLAIN
ZONE, AND IS SUBJECT TO FLOODING.

1.

REFER TO THE ASSOCIATED SEDIMENT MANAGEMENT PLAN FOR ADDITIONAL DETAILS AND
INSTRUCTIONS OF EROSION AND SEDIMENT CONTROL MEASURES TO BE IMPLEMENTED.
SEDIMENT MANAGEMENT PLAN CONTAINS INSPECTION AND MAINTENANCE INSTRUCTIONS
FOR ALL E&S MEASURES SHOWNN.

2. ACCESS ROADS TO BE GRADED AND WIDENED AS NEEDED BY CONTRACTOR WITH APPROVAL >
TEMPORARY SOIL STOCKPILE AREA OF ENGINEER. o
SURROUNDED WITH SILT FENCE
3. ACCESS ROAD AND STOCKPILE AREAS SHALL BE BORDERED WITH SEDIMENT AND EROSION Lu
STALL CONSTRUCTION ENTRANCE PAD CONTROL FENCES AND HAY BALES. <
4. TEMPORARY COFFERDAMS TO BE CONSTRUCTED OF CONCRETE BLOCKS, SANDBAGS, SILT
SACS OR APPROVED EQUAL, AS GIVEN IN THE TECHNICAL SPECIFICATIONS.
5. ALL DEWATERING PUMPS SHALL DISCHARGE TO A TEMPORARY DEWATERING SEDIMENT >
BASIN. E
o
6. THE CONTRACTOR SHALL MAINTAIN ALL STREETS, SIDEWALKS, AND WALKWAYS IN THE %
AREA FREE OF SOIL, MUD AND CONSTRUCTION DEBRIS. CONSTRUCTION ENTRANCES MUST @
BE MAINTAINED AT EACH RIVER ACCESS POINT. w
7. ALL VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE
CONSTRUCTED ACCORDING TO THE STANDARDS AND SPECIFICATIONS IN THE
MASSACHUSETTS EROSION AND SEDIMENT CONTROL GUIDELINES.
8. A COPY OF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN SHALL BE MAINTAINED
INSTALL TEMPORARY CONSTRUCTION ON THE SITE AT ALL TIMES.
ACCESS ROAD AT EXISTING PATH
9. AN EROSION CONTROL BLANKET SHALL BE PLACED OVER ANY DISTURBED SLOPES STEEPER
THAN 3:1 (H:V) TO PREVENT EROSION DURING RAINFALL RUNOFF EVENTS.
INSTALL CONSTRUCTION ENTRANCE PAD 10. THE CONTRACTOR IS RESPONSIBLE FOR THE MAINTENANCE OF ALL SOIL EROSION AND
SEDIMENT CONTROL MEASURES. THE CONSTRUCTION INSPECTOR WILL VERIFY THE
MAINTENANCE WEEKLY AND AFTER RAIN EVENTS.
PHASE I - PARTIAL DAM REMOVAL TURBIDITY SAMPLING LOCATIONS 11. TEMPORARY STOCKPILE AND STAGING AREAS TO BE FLAGGED BY CONTRACTOR PRIOR TO
0 12 - CONSTRUCTION AND APPROVED BY TOWN, MWRA, AND PROJECT ENGINEER.
SCALE 1" =300
12. NO CONSTRUCTION VEHICLES SHALL BE STORED, SERVICED, WASHED OR FLUSHED IN A
LOCATION WHERE LEAKS, SPILLAGE, WASTE MATERIALS, CLEANERS, OR WATERS WILL BE
INTRODUCED OR FLOW INTO WETLANDS OR WATERCOURSES. AN EMERGENCY MANAGEMENT
NSTRUCTION ACCE NOTES: PLAN AND SPILL KIT WILL BE MAINTAINED ON SITE AT ALL TIMES. IN THE EVENT OF AN
CONSTRUCTIO CCESS NOTES ACCIDENTAL RELEASE, IMMEDIATELY STOP CONSTRUCTION WORK, CONTAIN THE SPILL, AND
1. CONSTRUCTION ACCESS ROUTES SHOWN ARE SCHEMATIC IN NATURE - FINAL ROUTES TO BE NOTIFY THE TOWN, APPROPRIATE AUTHORITIES AND PROJECT ENGINEER.
Flood Flows NEGOTIATED WITH MWRA PRIOR TO START OF CONSTRUCTION. 13. ALL STORAGE AND ACCESS ROUTES, PEDESTRIAN FENCES/BARRIERS, WORKING HOURS, AND
Recurrence Interval Bankfull 5-Year 10-Year 100-Year 2. CONSTRUCTION ACCESS ROAD SHALL BE CONSTRUCTED ABOVE GRADE. CONSTRUCTION ACCESS 'AII'\}"STTSH(;FP%E’;E#NSN(S;';QELERBE APPROVED BY THE TOWN OF WEST BOYLSTON, LANDOWNERS C_DI
Discharge (CFS) 830 1,500 1,800 3,000 EgmeTr?o?\lE RESTORED TO PRE-CONSTRUCTION (OR BETTER) CONDITIONS UPON PROJECT o
Statistical FI by Month (CFS) ' 13. ALL WETLANDS SHALL BE AVOIDED AND PROTECTED FROM CONSTRUCTION ACTIVITIES WITH -
atisti w n
stical Flows by ™o 3. ALL LAWN, GARDEN, SHRUBS, TREES, FENCING, WALKWAYS, PAVEMENT, AND OTHER SITE Esgmgg CONTROL MEASURES WHERE NECESSARY AS DETERMINED BY THE PROJECT CZD '5
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec FEATURES SHALL BE RESTORED OR REPAIRED AT PROJECT COMPLETION AT THE APPROVAL OF THE ' Ol m
20th Perce'::"e — 28 ZS 667 8829 gg 22 390 260 240 37 éz ;i MWRA. 14. CLEARING OF NATIVE VEGETATION FOR CONSTRUCTION ACCESS SHOULD BE MINIMIZED. |l 3
Mean Mont y Discharge 4 161 L / / / 4, UNDERGROUND UTILITIES SHALL BE LOCATED AND AVOIDED WHEN PLANNING THE CONSTRUCTION |-||_J 14
80th Percentile 125 127 224 257 134 108 42 26 22 53 88 158 ACCESS ROUTES. ANY DISRUPTION OR DAMAGE TO EXISTING UTILITIES, SHALL BE REPAIRED BY TURBIDITY MONITORING PLAN < ﬁ 4
. . THE CONTRACTOR. : -
Statistical Flows by Month (GPM) = g L
n F Mar ADr M n [ A Nov D 5. CONTRACTOR SHALL STAY ON MWRA OWNED PROPERTY, ROADWAY RIGHT OF WAYS, OR 1. PROIJECT SITE IS LOCATED WITHIN A SENSITIVE BODY OF WATER THAT SUPPLIES DRINKING ! =
. Ja eb a P ay Ju Ju ug Sep Oct o ec DESIGNATED EASEMENT AREAS AT ALL TIMES DURING CONSTRUCTION. WATER TO THE CITY OF BOSTON. CONTRACTOR TO IMPLEMENT THE PROJECT SPECIFIC pd g I
20th Percentile 12,400 16,000 29,900 36,800 21,600 10,600 4,100 2,500 1,800 2,900 5,500 7,900 TURBIDITY MONITORING PLAN (TMP) OUTLINED IN THE SEDIMENT MANAGEMENT PLAN. <| & 2
Mean Monthly Discharge 37,800 39,900 72,400 85,000 44,600 34,100 13,600 8,900 8,900 16,800 25,700 42,500 = (04 n
; WATER CONTROL NOTES: 2.  TURBIDITY REPORTED IN NEPHLOMETRIC TURBIDITY UNITS (NTU) SHALL BE MEASURED AT o 14 ]
80th Percentile 56,100 57,100 100,600 115,300 60,200 48,300 18,700 11,800 9,900 23,900 39,400 70,800 THE DESIGNATED LOCATIONS. MONITORING LOCATIONS SHALL BE FIELD LOCATED AND z| sU <
1. THE WATER CONTROL PLAN PRESENTED HEREIN IS PROVIDED AS A RECOMMENDED APPROACH. THE APPROVED BY MWRA AND THE ENGINEER PRIOR TO INSTALLING MONITORING EQUIPMENT. (o) g = _
CONTRACTOR IS RESPONSIBLE FOR WATER CONTROL DURING THE PROJECT, AND FOR SUBMITTING A = Z
GENERAL CONSTRUCTION SEQUENCE: PROPOSED WATER CONTROL PLAN TO THE PROJECT ENGINEER FOR APPROVAL PRIOR TO THE START 3.  CONTINUOUS TURBIDITY MONITORING SHALL BE RECORDED AT A MINIMUM OF 15 MINUTE O E E IC_>
LEGEND OF CONSTRUCTION. INTERVALS WITH APPROVED EQUIPMENT. CONTRACTOR SHALL PROVIDE ACCESS TO LIVE S| XX a@®
1. PRIOR TO COMMENCEMENT OF WORK A PRE-CONSTRUCTION MEETING SHALL BE HELD DATA VIA A WEB DATABASE. | OO0 <%=
WITH REPRESENTATIVES OF THE TOWN OF WEST BOYLSTON, MASSACHUSETTS AND PROJECT SITE IS SUBJECT TO FLOODING. CONTRACTOR SHALL MONITOR WEATHER REPORTS, AND BE | o 8 o
\AAAN T0 BE IN CHARGE OF SEDIMENT AND EROSION CONTROL FOR THE ENTIRE SITE PREDICTED WITHIN ANY 24-HOUR PERIOD BY THE NATIONAL WEATHER SERVICE (SEE FLOOD SHALL BE VERIFIED WITH GRAB SAMPLES AND HANDHELD TURBIDITY METERS. 2| 22 -
,,,,,,,,, PERIMETER CONTROL o © ' CONTINGENCY NOTES BELOW.) ol 55 9%
(SILT FENCE AND STRAW BALES) oo TEMPORARY COFFERDAM 5.  TURBIDITY MONITORING EQUIPMENT SHALL BE CALIBRATED AND MAINTAINED ACCORDING Ol g =
2 I\gERPoR/ScPr? STEHDE%OO'\I'\]STL';UCCTTOIS TSSFESSUPEONI\CI:;é?_EPI;gxlsDEBDMAI'?TAINRCEiOPh&%IEgIEEB 3. GRAVITY BYPASS IS THE PREFERRED METHOD OF WATER BYPASS FOR LOW-FLOWS. GRAVITY BYPASS TO THE MANUFACTURER'S SPECIFICATIONS.
STABILIZED CONSTRUCTION GRAVITY DEWATERING PIPE CONSTRUCTION SEQUENCGE TO THE PROJECT ENGINEER FOR APPROVAL PRIOR TO THE PIPE SHALL BE SIZED TO HANDLE DOUBLE THE 80TH PERCENTILE FLOW DURING THE CONSTRUCTION
ENTRANCE ANTI-TRACKING PAD START OF CONSTRUCTION SEASON. THE HIGHEST POTENTIAL 80TH PERCENTILE FLOW DOUBLED IS APPROXIMATELY 520 CFS 6. CONTRACTOR IS RESPONSIBLE FOR MAINTAINING E&S CONTROLS SUCH THAT TURBIDITY Jem | eme | wac
=) WATER FLOW DIRECTION : (SEE FLOW TABLE BELOW), WHICH CAN BE CONVEYED USING A TWO 5 FT INNER DIAMETER PIPES MEASUREMENTS MEET CERTAIN THRESHOLDS ABOVE THE BACKGROUND TURBIDITY. REFER U VS
_______ SLOPED AT A MINIMUM OF 1%. TO THE TMP FOR ACCEPTABLE THRESHOLDS.
| | TEMPORARY CONSTRUCTION STAGING AREA FOR BYPASS 3.  CONTRACTOR TO STAKE OUT LIMITS OF DISTURBANCE AND VEGETATION TO BE 1 =50"
1030850802, ACCESS ROAD //// PUMP AND POWER PACK RETAINED. NO DISTURBANCE IS TO TAKE PLACE BEYOND THE LIMITS OF WORK SHOWN. 4. THERE SHALL BE NO EXTRA COMPENSATION DUE TO DELAYS OR DAMAGE ASSOCIATED WITH HIGH 7. IF TURBIDITY THRESHOLDS ARE NOT MET, THE CONTRACTOR WILL BE REQUIRED TO STOP sorLe -
WATER LEVELS FROM NATURAL EVENTS SUCH AS HEAVY RAINFALL, FLOODS, SNOW MELT, ETC. WORK AND SUBMIT A CORRECTIVE ACTION PLAN FOR EROSION AND SEDIMENT CONTROL
e seee s . 4, PERFORM NECESSARY SITE CLEARING AND ESTABLISH CONSTRUCTION ACCORDING TO THE TMP. MAY 26. 2021
. . CONSTRUCTION STAGING TEMPORARY CLEAN WATER ENTRANCE/TEMPORARY SITE ACCESS ROAD WITH THE ASSOCIATED SEDIMENT AND 5. THE DISCHARGE FROM THE DEWATERING PIPE AND ANY INCIDENTAL PUMPING SHALL BE CLEAR OF DATE
. . AND STOCKPILE AREA SPLASH PAD EROSION CONTROLS. TURBIDITY OR DEBRIS. ANY TURBIDITY SHALL BE ADDRESSED THROUGH THE USE OF A SETTLING 8. ADDITIONAL DETAILS ON THE TURBIDITY MONITORING PLAN, SAMPLING, AND REPORTING
"""""" BASIN OR FRAC TANK, AS REQUIRED. CAN BE FOUND IN THE SEDIMENT MANAGEMENT PLAN. 4673-03
( g TREE PROTECTION ———o TURBIDITY CURTAIN 5. SEE WATER CONTROL SEQUENCES FOR PHASE SPECIFIC CONSTRUCTION WORK. PROJECT NO.
s 6. PROJECT SITE IS PART OF MWRA DRINKING WATER SUPPLY SYSTEM. SEDIMENTS IMPOUNDED BEHIND
6. EACH PIECE OF EQUIPMENT SLATED FOR USE DURING CONSTRUCTION SHALL BE THE DAM MUST BE KEPT FROM WASHING DOWNSTREAM AT ALL TIMES DURING AND AFTER 09 OF 25

TURBID WATER SUMP

SHEET NO.

CP-1

SHEET NAME

CONSTRUCTION. PROCEDURES TO CONTROL SEDIMENT EROSION SHALL BE PART OF THE WATER
HANDLING PLAN SUBMITTED BY THE CONTRACTOR PRIOR TO CONSTRUCTION. REFER TO THE
SEDIMENT MANAGEMENT PLAN FOR MORE INFORMATION.

ASSESSED BY THE CONSTRUCTION INSPECTOR DAILY FOR ANY MAINTENANCE ISSUES
INCLUDING LEAKING OIL, GAS, OR HYDRAULIC FLUID.

TURBIDITY MONITORING POINTS

@ WATER PUMP TEMPORARY STREAM CROSSING

REFER TO THE PROJECT SPECIFIC SEDIMENT MANAGEMENT PLAN FOR ADDITIONAL

INFORMATION ON CONSTRUCTION SEQUENCING AND WATER CONTROL. ALL DISCHARGES FROM TEMPORARY BYPASS PIPES SHALL END IN A PLUNGE POOL DESIGNED TO

PROVIDE A SOFT LANDING FOR OUT-MIGRATING FISH.

Copyright SLR International Corporation - 2021
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INSTALL ROCK RIFFLE GRADE w: ]
CONTROL FEATURE (TYP.) £

INSTALL FLOODPLAIN CUTOFF FEATURES (TYP.) S

INSTALL RANDOM BOULDER CLUSTERS 0 172" &

INSTALL HYDRAULIC

EXCAVATE AND CONSTRUCT PROPOSED REMOVE DAM — INTERCONNECT FOR FISH EXIT
CHANNEL AND BANKS IN THE DRY AND FISH LADDER
IN THE DRY

INSTALL JOINT PLANTED
BOULDER REVETMENT

LEGEND

REMOVE EXISTING ISLANDS —

AND CONSTRUCT PROPOSED \NA A A A LIMITS OF CLEARING
CHANNEL IN THE DRY

INSTALL ROCK RIFFLE GRADE
CONTROL FEATURE (TYP.)

......... . PERIMETER CONTROL

(SILT FENCE AND STRAW BALES)
INSTALL GRAVITY BYPASS PIPE

STABILIZED CONSTRUCTION
TEMPORARY-COFFERDAM ENTRANCE ANTI-TRACKING PAD

<\

0T 58 5 Py
Soosailiae s
SR e ¢

|'_ ______ | TEMPORARY CONSTRUCTION
TURBIDITY CURTAINS | | ACCESS ROAD

—_— e A UL

)¢
MK

TEMPORARY TURBID WATER PUMP AND SETTLING
BASIN (LOCATION AND QUANTITY MAY VARY)

CONSTRUCTION STAGING
AND STOCKPILE AREA

99 REALTY DRIVE
CHESHIRE, CT 06410

203.271.1773
SLRCONSULTING.COM

INSTALL TEMPORARY COFFERDAM -C- 2
wQ-C-1 (‘. +) TREE PROTECTION
+_r
AAAAA O TURBID WATER SUMP
WQ-C-2 LOCATED
DOWNSTREAM, ® WATER PUME
) = . | e o : UPSTREAM OF >
WQ-B-1 3 ,‘ _ A s < R - A s . A THOMAS ST BRIDGE. D TURBIDITY SETTLING BASIN m
: Y ) 3 _ . 2 SEE SHEET CP-1.
N o T SR N TEMPORARY COFFERDAM 'l"_J
<
....... a
GRAVITY DEWATERING PIPE
OXET RX\IER . I:> WATER FLOW DIRECTION
QUINAP = 7 STAGING AREA FOR BYPASS z
../--'/ _/' . . /e /// PUMP AND POWER PACK 8
o — d~p AN v INSTALL PORTION OF FISH . 7. [+
( ) _/' /. DETERRENT FEATURE #1 s - o
RN y 7' o/ //- TEMPORARY CLEAN WATER 8
4207 S SPLASH PAD ul
STAGING AREA FOR BYPASS
PUMP AND POWER PACK © o o TURBIDITY CURTAIN
TEMPORARY CLEAN WATER SPLASH PAD FOR PUMP INSTALL TEMPORARY CULVERT CROSSING
DISCHARGE LOCATION. SHALL BE MAINTAINED TO UNDER CONSRUCTION ACCESS ROAD; TO
PREVENT EROSION OR SEDIMENTATION BE REMOVED AFTER CONSTRUCTION @ TURBIDITY MONITORING POINTS
E TEMPORARY STREAM CROSSING
PHASE II - CHAN N EL CONSTRUCTION & DAM REMOVAL CONSTRUCT PROPOSED RELOCATED ISLAND IN THE DRY

TEMPORARY TURBID WATER PUMP AND SETTLING
BASIN (LOCATION AND QUANTITY MAY VARY) WATER CONTROL SEQUENCE:

PHASE 1: (SEE SHEET CP-1)
INSTALL TEMPORARY COFFERDAM I

INSTALL FISH PHASE 2:
DETERRENT FEATURE #2
1. INSTALL TEMPORARY WATER CONTROL COFFERDAMS, DEWATERING PUMP
AND ASSOCIATED PIPING, SPLASH PAD, SETTLING BASIN AND TEMPORARY
TURBIDITY. CURTAINS CULVERT CROSSING UNDER CONSTRUCTION ACCESS ROAD.
2. ONCE CHANNEL IS FULLY DEWATERED, BEGIN DISASSEMBLING DAM, FISH
LADDER AND APPURTENANCES, AS SHOWN IN THE PROPOSED PLANS.
3.  REMOVE EXISTING ISLANDS AND GRADE PROPOSED RELOCATED ISLAND IN
THE DRY.
4.  PERFORM MAIN CHANNEL GRADING AND INSTALL ROCK RIFFLE GRADE
CONTROL FEATURE, FLOODPLAIN CUTOFF FEATURE, POOLS, RANDOM
BOULDER CLUSTERS, JOINT PLANTED BOULDER REVETMENT, PORTION OF
FISH DETERRENT FEATURE #1, HYDRAULIC INTERCONNECT AND OTHER
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QUINAPOXET RIVER - CROSS SECTIONS

(LOOKING UPSTREAM)
SCALE: 1"=10'H, 1"=5"V
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405 405
400 400
ROCK RIFFLE GRADE
S EXISTING GRADE PROPOSED GRADE CONTROL FEATURE
1ST RIB ELEV. = 394.20'
2ND RIB ELEV. = 392.53'
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_________________ \ﬂ
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_______________________________________________ 7 37 .
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385 385
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________________________ ZR SN 399.7 . IC.IKJ %
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410 410 410 410
PROPOSED HEDGE BRUSH
405 405 405 LAYERING WITH WILLOW FASCINES 405
PROPOSED HEDGE BRUSH EXISTING GRADE AND NATIVE COBBLE TOE 401.9
LAYERING WITH WILLOW FASCINES
ISTING GRADE AND NATIVE COBBLE TOE | NP
400 .~~~ 1400 400f—mae 399.1 AV AMESSNANSTNNE 400
‘~\\\\/ P 2 ““‘—~———\>—)—\Y—\y_\y 4 g ///1/|/2—
Te~L /// - ~2 ///
\\\\\\\\ VAVAVA PROPOSED GRAQE RAVAAV S VAN PROPOSED GRADE s v,
715 : V- >~ 394.8 393.3 394.8— -7 N ’
395 i ~ 395 395 «<— (N TN s iy UL M T sl v . e ./ - 395
N e (1 L e ol
390 PROPOSED COBBLE BED ARMOR 390 300 PROROSED COBBLE BED IARMOR 300
385 385 385 385
70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70
19+00 20+00
405 405 410 410
PROPOSED GRADE
PROPOSED ROCK RIFFLE
400 EXISTING GRADE GRADE CONTROL FEATURE 400 405 405
1ST RIB ELEV. = 394.20'
“““““““ gNDRIBFLEV.[="P9¢-5pP' 395.0 PROPOSED HEDGE BRUSH
\\\\\\ del 394.9 L R e L EXISTING GRADE LAYERING WITH WILLOW FASCINES
SRR RS SN QNN immuRNE 393.3 3933 2 395 400 AND NATIVE|COBBLE TOE 39p-5 AV ~4400
ann! nm"““‘-——-—--________ L3918 | || Yy T e 397.5 =T QNG eSS
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410 410
405 EXISTING GRADE PONZNE 405
_______ ///\\/ APPROX. LOCATION OF /! PR e S S
““““““““““““““ ~ HISTORICAL BRIDGE
400 L ABUTMENTS, DEPTH UNKNOWN 400
\ﬁ\
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(LOOKING UPSTREAM)
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DIVERSION BERM
RIPRAP OVERFLOW
SPILLWAY ORANGE PLASTIC CONSTRUCTION
/ FENCE 4' HT. MIN.
2:1 SIDE SLOPE ] ]
. NOTE: CONTRACTOR HAS THE OPTION TO REMOVE THE
EXISTING GRADE STONE USED FOR THE CONSTRUCTION HAUL ROAD AND
SLOPE = 1/4" PER FT. GRANULAR MATERIAL FOR DRIVING SURFACE DISPOSE OF OFFSITE
/—COMPACTED BROKEN STONE
® CAP PORTION OF HAUL ROAD TO
@&e _____——FILTER FABRIC REMAIN WITH 12" OF TOPSOIL -
i 1 Iﬁl M COMPACTED SUBGRADE PROPOSED GRADE PLANT/SEED ACCORDING TO
== RESTORATION PLAN
NOTES: . NOTE: FILTER FABRIC
REFER TO SEDIMENT & EROSION CONTROL PLAN FOR APPROXIMATE DIMENSIONS AND 1. CONTRACTOR SHALL COORDINATE TEMPORARY FENCE INSTALLATION WITH GR"AVEL BORROW TYPE A NOTES: = 14 CONSTRUCTION HAUL
REQUIRED VOLUME. OWNERS REPRESENTATIVES. 12" MIN. THICKNESS 1. GRANULAR MATERIAL FOR DRIVING SURFACE AND COMPACTED BROKEN STONE TO BE N ROAD TO REMAIN
REMOVED UPON COMPLETION OF CONSTRUCTION, AND REPLACED WITH TOPSOIL.
SOURCE: 2002 CT. GUIDELINES 2. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS TO ENGINEER FOR APPROVALS DISTURBED AREAS TO BE SEEDED AND MULCHED ACCORDING TO THE RESTORATION (X X)X )X A
FOR SOIL EROSION AND SEDIMENT CONTROL PRIOR TO CONSTRUCTION. NOTE: STABILIZED CONSTRUCTION ENTRANCE SHALL BE INSTALLED AND PLAN.
MAINTAINED DURING OPERATIONS WHICH PROMOTE VEHICULAR TRACKING OF MUD z
NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE "a o
STAKE {TYP.) Z m E 2
(1T}
< , =8 Y
\ - / U 86p Z
TWO STAKES ?— i W | s §
I 4 < S
PLACE BALES SO < I a — IIRS
PER BALE & LHHE | L A A A FILTER FABRIC FOR RS
BINDINGS EROSION CONTROL z z e
ON BALES ARE PARALLEL 1 (STAKE FILTER avd
TO THE GROUND FABRIC EVERY 1f) y/
! ‘
J\ , SECTION A-A X [y X ->“
ENTRENCH BALES Toj\ ' ” i A\
A DEPTH OF 2" TO 4" ' BACKFILL AND =
4 ) COMPACT e
EXCAVATED SOIL ON ] i
| — STAKED FILTER
o UPHILL SIDE OF i TYPICAL FENCE POST Liirs
BALES FABRIG FOR >
FILL VOIDS WITH EROSION CONTROL —_'Ia::: o0
LOOSE STRAW = 47
J STAKE (TYP.) __ "
% +l AMOCO PROPEX SILT STOP -
5 [—=—— SEDIMENT CONTROL FABRIC HAY BALE FOR iy ‘Q’:
: ” OR APPROVED EQUAL ERGSIONCONFRCE
NOTES: =114 4
1 1
1 1
1. IDEALLY, BALES SHOULD BE ENTRENCHED 2 TO 4 INCHES AND W T
DRIP LINE TIGHTLY BUTTED TOGETHER. BALES CAN BE SUCCESSFULLY PLACED ‘y
1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING APPLICATION OF LIME, WITHOUT A TRENCH IF GOOD GROUND CONTACT IS MADE. REMOVE EXISTING GRADE K N —1 =z
FERTILIZER, AND SEED. NOTE: WHEN USING SCC225, DO NOT SEED PREPARED HEAVY BRUSH AND FILL ALL VOIDS WITH LOOSE STRAW. R = o
LIMIT OF CLEARING AREA. SCC225 MUST BE INSTALLED WITH PAPER SIDE DOWN. 2 = =
/_AND EARTHWORK 2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP BY 6" 2. BALES SHALL BE ONLY USED AS A TEMPORARY BARRIER AND FOR C | @
WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. NO LONGER THAN 60 DAYS. 6" X 6" TRENCH LAY FILTER FABRIC IN TRENCH = o
TEMPORARY CHAINLINK FENCE 3. ROLL THE BLANKETS DOWN THE SLOPE IN THE DIRECTION OF THE WATER FLOW. END UP SLOPE AND BACK EILL Riiic @
/—10, PANEL SECTIONS 4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2" 3. WHEN SEDIMENTATION DEPOSITS REACH WITHIN 3" OF THE TOP OF BURY END OF FILTER FABRIC ] i
4' HT. MIN OVERLAP. BALES, REMOVE SEDIMENTATION OR ADD ADDITIONAL BALES ON MIN. 6" INTO SOIL H I
. '3 " 16 5. WHEN BLANKETS MUST BE SPLICED DOWN THE SLOPE, PLACE BLANKETS END OVER SEDIMENTATION DIRECTLY BEHIND FIRST ROW OF BALES AS =
POSTS: 1-3/8" 16 GA. END (SHINGLE STYLE) WITH APPROXIMATELY 6" OVERLAP. STAPLE THROUGH DIRECTED BY THE ENGINEER. SECTION X-X Ve
E/?ABEIcg:NDZ_y 8" 12.5 GA. OVERLAP AREA, APPROXIMATELY 12" APART. PH |
SUBMIT SHOP DRAWING 4. UPON ESTABLISHMENT OF GROUND COVER ON DISTURBED AREAS NOTE: _/
AND WHEN DIRECTED BY THE ENGINEER, HAY BALES WILL BE 1 col B} HAY BALES FOR
REFER TO GENERAL STAPLE PATTERN GUIDE IN NORTH AMERICAN GREEN CATALOG REMOVED AND USED AS MULCH. ANY SEDIMENTATION WILL BE ;Elggglgﬁca—sogliHRAELéJ}ﬁ\ég AB\éAFIILéAL%LESQD?-}-Igl\?SMIN' OF 300 LINEAR FEET OF SILT EROSION CONTROL §
FOR CORRECT STAPLE PATTERN RECOMMENDATIONS FOR SLOPE INSTALLATIONS. THINLY SPREAD UPON ESTABLISHED GROUND COVER. ’ (2 STAKES A
——— ELEVATION ol FERBALE)
TREE PROTECTION EROSION CONTROL BLANKET ON SLOPES STRAW BALE BARRIER PROTECTION SILT FENCE PERMITER CONTROL LAYOUT
NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE
STONE ENERGY
DISSAPATOR
INLET HOSE
\ DIAMETER='D'
a a (=] a
. J 10" WIDE (TYP) FILTER FABRIC
SLOTTED PVC CONNECTOR PIPE =
(METAL COLLAR REINFORCED) . o TEMPORARY HAUL ROAD
1% VINYL SHEATHED EAW STEEL STRAW BALES—/ o 3' CRUSHED STONE BACKFILL
CABLE D .
(9800 LBS BREAKING STRENGTH) WATER ELEVATION (VARIES)
WITH GALVANIZED CONNECTORS |~ z o (MAX)1 r
(TOOL FREE DISCONNECT) CLOSED CELL SOLID FILTER FABRIC COVERING — @ =
PLASTIC FOAM BOTTOM AND SIDES © BASIN 1  BASIN 2 7 \
FLOTATION GRAVEL/RIPRAP — e
\ (8" DIA. EQUIV.) PROTECTION AS o 6' MIN. N
\ / (17 LBS. PER FT. NECESSARY orE.
\ [ H T BUGYANCY) . a NOTE: : TEMPORARY FLOW AREA DEWATERED WORK AREA
\ " AN o o o 1. IF PUMPING VOLUME EXCEEDS BASIN — — — NOTES: TEMPORARY BYPASS PIPE(S) SIZED FOR WATER
N CAPACITY, BASIN MAY BE USED IN TEMPORARY PRECAST CONCRETE CONTROL FLOW SPECIFIED IN SEDIMENT
Q | .
A~_~— 18 0Z. NYLON TANDEM OR TIERS. IMPERVIOUS LINER BARRIER WITH PLASTIC SHEETING 1. IBFE I\g[L)JIA:Z{EPSEA P&?ESOIA:\ROENE-SHEEKF %EE?HEFIL?:;E MANAGEMENT PLAN, INSTALL UNDER ACCESS ROAD o
REINFORCED PVC 6" RIP RAP 2. INCREASE RIPRAP SIZE ON BASIN DIAMETER T
FABRIC (300 PSI H STRESS 5 - SPILLWAY BOTTOM AS NECESSARY TO MAINTAIN —
— Yy H PLATE " SEDIMENT-FREE DISCHARGE WATERS
TEST) CALVRNIZED _— TEMPORARY STREAM CROSSING 8
CHAIN L COBBLE MATERIAL OR NOT TO SCALE
4o o FLAT BOTTOM COVERED REQUIRED _ -
/ 6 o 0o BY FILTER FABRIC P E
OVER-EXCAVATE AND BURY .
IMPERVIOUS LINER MIN. 12" CAP HAUL ROAD WITH 6" OF GRAVEL BORROW TYPE C > g
TURBIDITY SETTLING BASIN GELOW EXISTING CHANNEL o 2
BED s o
NOT TO SCALE TOP OF CONSTRUCTION HAUL ROAD W -
O\
e * L 14" WIDE (TYP) X 8
—— — Ll
RIVER BOTTOM N 7 ,| L / / L, 5 S <§t
——————— “HOO= . N 12' WIDE (TYP) 0o >
i seenotes B ALl IS ol o
TN o TEMPORARY COFFERDAM - ALT. A SLOPE = 1/4" W u -
PERFORATED (METAL OR PLASTHSTYT 0 040 = PER FT. 30 MIL (MIN.) PLASTIC LINER (= gt
STAND PIPE SEENOTE2 &3 — —] NOT TO SCALE ALONG FACE OF ACCESS (7)) OO0 «%
TEMPORARY TURBIDITY CURTAIN NOTES: LR U L O R U PO ROAD -] aa OO0
1. D; 5' STD. (SINGLE PANEL FOR DEPTHS 5' OR LESS) # PROKENSTO GEOTEXTILE (NON-WOVEN, E <4<g © o
by - . AMOCO 4545 OR EQUAL N/ WATER ELEV. VARIES 14
2. D, 5'STD. (ADDITIONAL PANEL FOR DEPTHS GREATER THAN 5'). * QUAL) TEMPORARY COFFERDAM, SUPERSAC OR SIMILAR = - < Z w 'u_,
3. CURTAIN TO REACH BOTTOM UP TO DEPTHS OF 10 FEET. (HEIGHT VARIES) (11 R | > w
4. TWO (2) PANELS TO BE USED FOR DEPTHS GREATER THAN 10 FEET UNLESS SPECIAL DEPTH CURTAINS il (] Q0 x =
SPECIFICALLY CALL FOR IN THE PLANS OR AS DETERMINED BY THE ENGINEER. =T Sa@ata@oOoOoo@aOal = EARTHEN BERM 1 (MAX)
. Uﬁ “EmEmEmEmEmEmEmfm; IMPERVIOUS LINER
NOTICE: COMPONENTS OF TYPES I AND II MAY BE SIMILAR OR IDENTICAL TO PROPRIETARY DESIGNS. ANY 12" (MIN.) SEE NOTE 4 S e e e e e e e e [ ] <7 EXISTING GRADE ___
INFRINGEMENT ON THE PROPRIETARY RIGHTS OF THE DESIGNER SHALL BE THE SOLE RESPONSIBILITY OF THE USER. PIPE DIA.+48" MINIMUM (SILT/ORGANIC SEDIMENT) AWG | WAG
SUBSTITUTIONS FOR TYPES I AND II SHALL BE AS APPROVED BY THE ENGINEER. =
SEE NOTE 1 OVER-EXCAVATE AND BURY DEWATERED DESIGNED DRAWN CHECKED
NOTES: IMPERVIOUS LINER MIN. 12" FLOW AREA WORK AREA
v LYY P LI LI N L) AS NOTED
TEMPORARY TURBIDITY CURTAIN APPLICATIONS NOTES: 1. OVERALL SUMP PIT DIMENSIONS TO BE COMPATIBLE WITH ANTICIPATED SEEPAGE RATES ' . . . . . . . . . . ‘ COMPACTED 6"-18" STONE ScALe
1. TURBIDITY BARRIERS ARE TO BE USED IN ALL PERMANENT BODIES OF WATER REGARDLESS OF WATER DEPTH N aTaD oIvE DIAM: ONVIANVININ A NSNS N NN ............. SANDBAG
. . 2. THE STAND PIPE DIAMETER AND NUMBER OF PERFORATIONS TO BE COMPATIBLE WITH /i N ’ . . . . . . . . . . . . ’ > MAY 26. 2021
2. NUMBER AND SPACING OF ANCHORS DEPENDENT ON CURRENT VELOCITIES THE PUMP SIZE BEING USED. 7 7 0TI e e——— ~ . . . . . . . . . . . . .A OR 12" DIA. ,
’ : STONE DATE
3. DEPLOYMENT OF BARRIER AROUND PILE LOCATIONS MAY VARY TO ACCOMMODATE CONSTRUCTION OPERATIONS. 3. PERFORATIONS IN THE STANDPIPE TO BE EITHER CIRCULAR OR SLOTS, PERFORATION NOTES: . . . . . . . . . . . . . .
5. TURBIDITY BARRIERS FOR FLOWING STREAMS AND TIDAL CREEKS MAY BE EITHER FLOATING OR STAKED TYPES OR : 1. COFFERDAM AND TO BE SIZED FOR NORMAL FLOW CONDITIONS. TOP ELEVATION OF COFFERDAM TO . . . . . . . . . . . . . 4673-03
ANY COMBINATIONS OF TYPES THAT WILL SUIT SITE CONDITIONS AND MEET EROSION CONTROL AND WATER 4. 2" BROKEN STONE SHALL EXTEND A MINIMUM OF 12" BELOW THE ISOLATE LAGOON FROM TIDAL INFLUENCE AND STREAM FLOWS. PROJECT NO.
QUALITY REQUIREMENTS. THE BARRIER TYPE(S) WILL BE AT THE CONTRACTOR'S OPTION UNLESS OTHERWISE BOTTOM OF THE STANDPIPE.
SPECIFIED IN THE PLANS, HOWEVER PAYMENT WILL BE UNDER THE PAY ITEM(S) ESTABLISHED IN THE PLANS FOR 5. A PROPERLY DESIGNED GEOTEXTILE TO BE PLACED BETWEEN THE EXISTING SOILS AND 2. COFFERDAM TO BE CONSTRUCTED OF SUPERSAC OR SIMILAR PRODUCT. 21 OF 25
FLOATING TURBIDITY BARRIER AND/OR STAKED TURBIDITY BARRIER. POSTS IN STAKED TURBIDITY BARRIERS TO BE THE CRUSHED STONE BACKFILL. SHEET NO
INSTALLED IN VERTICAL POSITION UNLESS OTHERWISE DIRECTED BY THE ENGINEER. 6. THE STANDPIPE SHALL EXTEND A MINIMUM OF 12" ABOVE THE SURROUNDING GROUND. HARD GROUND ELEVATION -
TEMPORARY TURBIDITY CURTAINS TURBID WATER SUMP_FOR PUMPING TEMPORARY COFFERDAM - ALT. B TEMPORARY ACCESS ROAD NEAR WATER D 1
|
NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE
SHEET NAME
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\ /
o (00 Do o] - xRl COBBLE BED ARMOR NOTES: O STONES UNDERNEATH AND
O 1 n
» °_ T g0 ° o~ °© O 5 5 1. PLACE 6" TO 9" DIAMETER STONES DOWNSTREAM 12367 -TYP.
O -l @ D O TO DEPTH SHOWN ON PLAN.
O ° N D - 2. PLACE 6" DEPTH EXCAVATED CORE BOULDERS -TYP.
s O o 0OTo(J D S o O o CHANNEL MATERIAL OVER COBBLES 127-36" DIA.
Low O o O s AND MECHANICALLY WORK
il > o o O O O °0D O SMALLER MATERIAL IN TO COBBLE.
B O >O 5 O » 3. STONES MAY EXTEND ABOVE
o O D O o & © NOMINAL CHANNEL GRADE TO /
raaa = o O o O © CREATE SURFACE ROUGHNESS. FILLER STONES -TyP
Q 5 O 7 O > o . STONES SHOULD NOT BLOCK MORE ONES IR
O ; O o . -, THAN £ OF TOTAL CROSS SECTION. - : /.
O o © = o
< O o - ° o OO °© 5 ° Q On ° Oo
J 100 LF
*NOTE: ALL DIMENSIONS WILL VARY
12" COBBLE
BED ARMOR

COBBLE BED ARMOR

NOT TO SCALE

RANDOM BOULDERS TO CREATE /

ADDITIONAL SURFACE ROUGHNESS

COBBLE MIXTURE

TIE COBBLE REVETMENT IN
TO BANK TREATMENT AS
SHOWN ON PLAN (VARIES)

12"-36" HEADER BOULDER

MOT4 d3LVM

CREATE GAPS BETWEEN
BOULDERS 1/3 DIA. APART

30u

6" LAYER OF ——
GRAVEL BORROW TYPE C

NOTE:

’— 12"-36" EMBEDDED
FOOTER BOULDERS

- )

1/3 W | N5 w 1/3 W

UPSTREAM "V" FORMATION -TYP.
MINIMUM ROCK SIZE 12" DIA.
MAXIMUM ROCK SIZE 36" DIA.

-~
COMPACTED SUITABLE MATERIAL
NATURALIZED COBBLE REVETMENT N aQ \
NOT TO SCALE ~=T"_-
PLAN VIEW
1. COBBLE MIXTURE SHALL CONFORM TO THE FOLLOWING GRADATION:

S}E\/E DESIGNATION PERDCQENT PASSING
§:: RANDOM BOULDER CLUSTER
No: 500 2 NOT TO SCALE

2. REVETMENT SHALL BE INSTALLED TO EXTEND VERTICALLY 30" ABOVE CHANNEL INVERT ELEVATION. INSTALL TO
LIMITS SHOWN ON PLANS.

G \ S
RANDOM BOULDER CLUSTER
&

G, Co

ROOT WAD DEFLECTOR
TO ENCOURAGE

BAR FORMATION

(SEE DETAIL)

100’

TO ENCOURAGE
BAR FORMATION
(SEE DETAIL)

/— ROOT WAD DEFLECTOR

INSTREAM FEATURES - PLACEMENT OF RANDOM BOULDER
CLUSTERS, ROOT WADS, AND RANDOM COBBLE

NOT TO SCALE
NOTES:

1. PURPOSE OF INSTREAM FEATURES IS TO MAINTAIN IRREGULARITY IN LOW FLOW
CHANNEL.

2. FINAL FEATURES PLACEMENT TO BE AT DIRECTION OF ENGINEER IN FIELD.

3. 4 BOULDER CLUSTERS AND 2 ROOT WAD DEFLECTORS EVERY 100 FEET OF
INDIVIDUAL QUANTITIES, MAY BE MODIFIED AS APPROVED BY ENGINEER. 5-6
TOTAL FEATURES EVERY 100 FEET.

4, ROOT WADS SHALL BE 6" MIN. DIA., X 10' LENGTH, ANCHORED MIN. 6' INTO
BANK. FINAL PLACEMENT OF LOG TO BE DIRECTED IN FIELD BY ENGINEER.

\
\

RIFFLE CREST ROCK RIFFLE NOTES:

TOTAL ROCK HEIGHT.

STONES UNDERNEATH AND
DOWNSTREAM 12"-36" -TYP.

1. SELECTED CORE BOULDERS SHOULD EXTEND ABOVE PROPOSED GRADE. CORE BOULDERS TO BE BURIED BY MINIMUM 3%

2. PLACE RANDOM BOULDERS OVER FACE OF RIFFLE TO CREATE CHANNEL ROUGHNESS. DO NOT BLOCK MORE THAN £ OF
TOTAL CROSS SECTION WITH RANDOM BOULDERS.

3. USE 10-12 SINGLE RANDOM BOULDERS PER RIFFLE.
4. SINGLE RANDOM BOULDERS TO BE 12"-36" ROUNDED STONE, AS FOR RANDOM BOULDER CLUSTERS.
5. ROOTWADS INSTALLED WITH RIFFLES SHOULD BE INSTALLED AT THE BANK ADJACENT THE FURTHEST UPSTREAM CREST.
POINT OF APPLICATION
FILLER STONES -TYP. OF GRADE
6"-12" DIA.
RIFFLE
CORE BOU{'ZD,E';?,,'QI(X' RANDOM CREST
: BOULDER <
. FOOTER STONES SUPPORT CORE . =
3 e M N

+42'

PLAN

{ VARIES |, + 42" L + 42" L VARIES
{ f f { ’|
PROFILE

ROCK RIFFLE GRADE CONTROL FEATURE

NOT TO SCALE

RANDOM BOULDER CLUSTER NOTES:

1.

S

N

CLUSTERS SHOULD NOT BE EVENLY SPACED FROM
EACH OTHER.

PLACE % OF ALL BOULDER CLUSTERS AT TOE OF
BANK .

POSITION BOULDER GROUPS IN AN UPSTREAM OR
DOWNSTREAM "V" FORMATION.

BOULDERS SHOULD BE 12" TO 36" IN DIAMETER.
POSITION BOULDERS WITH THEIR LONG AXIS
PARALLEL TO THE STREAM FLOW.

INSTALL FOOTER BOULDER TO WEDGE HEADER
BOULDER IN PLACE FROM DOWNSTREAM.
INSTALL HEADER BOULDERS AT A LOW PROFILE
SUCH THAT THEY ARE PARTIALLY SUBMERGED
DURING NORMAL LOW FLOW. INSTALL SUCH THAT
¥4 OF ROCK DIAMETER IS BURIED IN STREAM
CHANNEL.

FINISHED ELEVATION OF THE BOULDERS WILL BE
DETERMINED IN THE FIELD BY THE ENGINEER.
PROVIDE A GAP BETWEEN BOULDERS A MINIMUM
OF 1/3 THE ROCK DIAMETER.

RESTORED BANKFULL CHANNEL BED NOTES:

1. REMOVAL OF EXISTING BED ARMORING:

1.1. REMOVE AND STOCKPILE ALL EXISTING SAND, GRAVEL, COBBLE,
AND BOULDER TO MINIMUM 12" DEPTH WITHIN EXISTING BANKFULL

FLOODPLAIN SHELF CHANNEL. COLLECT MORE ARMORING FROM COBBLE BARS, WHERE

RESTORATION

-
~

\¢ FLOODPLAIN SHELF @BANKFULL 7

_RESTORATION 7

THALWEG — ' BANKFULL WSEL <7

4' —
(SEE SECTIONS)

1/5 1/5 1/5 1/5 1/5
CHNL CHNL CHNL CHNL CHNL

WIDTH WIDTH WIDTH WIDTH H
: )/
PLACE BOULDERS IN —s @
CLUSTERS
AS SPACING &
ARRANGEMENT ALLOWS @
(!%

FLOW

@ @@ TOP OF STONE SHOULD
EXTEND 9 TO 15 INCHES
O ABOVE NOMINAL SURFACE

'-25' TYP

SURFACE BOULDERS

NOT TO SCALE

NOTES:

1 USE 18" TO 30" INCH DIAMETER ROUNDED BOULDERS.

2. BURY BOULDERS IN THE CHANNEL BED MATERIAL £ TO 4 THEIR TOTAL HEIGHT.

3. PLACE BOULDERS IN EACH OF THE FIVE SECTIONS OF THE RAPIDS. POSITION BOULDERS WITH
THE LONG AXIS OF EACH BOULDER PARALLEL TO THE CHANNEL FLOW DIRECTION. THE
FINISHED ELEVATION OF THE BOULDERS SHALL BE DETERMINED IN THE FIELD BY THE

A

TYPICAL CROSS SECTION

BED ARMORING
SEE NOTE, THIS SHEET

CHANNEL/BED CONSTRUCTION AND

MATERIALS TO CONFORM TO NOTES, THIS "
SHEET NORMAL

RANDOM BOULDER CLUSTER

EXISTING GRADE

TYPICAL PROFILE VIEW

(A) RESTORED BANKFULL CHANNEL BED

NOT TO SCALE
EXISTING GRADE\/

BANKFULL WSEL y . ) -
i O T o X IO O ISP
ST P EEE h
G

RESTORATION

ENGINEER. @RESTORED CHANNEL BED

4. PLACE BOULDERS APPROXIMATELY THREE TO FIVE FEET APART IN THE DOWNSTREAM
DIRECTION.

5. PLACE 24"-36" ROUNDED BOULDERS ALONG CHANNEL EDGE EVERY 15' TO 25'. EMBED EDGE
BOULDERS A MINIMUM 1/2 DIA.

‘ FLOODPLAIN SHELF RESTORATION

NOT TO SCALE

POSSIBLE. REUSE MATERIAL ON TOP 12" OF FINAL CHANNEL BED.
ALL BOULDERS OVER 12" IN SIZE LOCATED PARTIALLY OR FULLY
WITHIN THE 12" SHALL BE REMOVED FOR REUSE.

2. BANKFULL CHANNEL FORMATION:

2.1. PERFORM ROUGH GRADING OF CHANNEL.
2.2. DO NOT REUSE FINE-GRAINED SILTS, CLAYS, OR ORGANIC
MATERIAL WITHIN THE BANKFULL CHANNEL.

2.3. TO ESTABLISH NEW CHANNEL IN FILL SITUATION: FILL TO WITHIN
12" OF FINAL GRADE WITH NATURAL SAND &
GRAVEL/COBBLE/BOULDER RE-USED FROM ON-SITE EXCAVATION.
DO NOT USE SILTS, CLAYS, OR ORGANICS. DO NOT USE
STOCKPILED BED ARMORING AS GENERAL FILL TO RAISE BED.
PLACE FINAL 12" OF MATERIAL FROM STOCKPILED MATERIAL, AND
SUPPLEMENT WITH BED ARMORING AS DESCRIBED BELOW.

2.4. TO ESTABLISH NEW CHANNEL IN CUT SITUATION, IN SUITABLE SOIL:
PLACE FINAL 12" OF MATERIAL FROM STOCKPILED MATERIAL, AND
SUPPLEMENT WITH BED ARMORING AS DESCRIBED BELOW.

2.5. TO ESTABLISH NEW CHANNEL IN CUT SITUATION, IN UNSUITABLE
SOIL: REMOVE MATERIAL TO 24" BELOW FINAL GRADE. PLACE 12"
OF SUITABLE SAND/GRAVEL FILL. PLACE FINAL 12" OF MATERIAL
FROM STOCKPILED MATERIAL, AND SUPPLEMENT WITH BED
ARMORING AS DESCRIBED BELOW.

3. LOW-FLOW CHANNEL:

3.1 SHALL BE A V-SHAPED CHANNEL WITH 10% SLOPE FROM DEEPEST
POINT TO BANKS, 15' WIDE AND 0.75'-1.0"' DEEP.

4. BED ARMORING:

4.1 REPLACEMENT OF THE SAND, GRAVEL, AND COBBLE STOCKPILED
BEFORE CONSTRUCTION BEGAN SHALL BE DONE IN SUCH A MANNER
AS TO SIMULATE THE NATURAL CREEK BED BEFORE CONSTRUCTION.

4.2 LARGE BOULDERS OVER 12" - 36" IN DIAMETER SHALL BE PLACED
AT A RANDOM APPLICATION RATE OF 10 ROCKS PER TEN LINEAR
FEET OF CREAK CHANNEL.

4.3 ON-SITE BOULDERS MAY BE USED FOR FINAL BED ARMORING. IF

INSUFFICIENT SUPPLY EXISTS ON-SITE, WEATHERED/ROUNDED
BOULDERS (TYPE 1, SEE SPECIFICATIONS) SHALL BE IMPORTED.

FLOODPLAIN SHELF RESTORATION NOTES:

FLOODPLAIN COBBLE

1.  GRADE FLOODPLAIN BENCH AT 2% TOWARD THE STREAM

2. PROVIDE IMPORTED OR NATIVE TOPSOIL AND SPREAD TO SIX INCHES
(6") DEPTH

3. HYDROSEED WITH MIXTURE ACCORDING TO THE PROJECT
SPECIFICATIONS.

4.  WATER UNTIL SEEDING IS ESTABLISHED.

5. FLOODPLAIN SHELF RESTORATION MATERIAL SHALL BE REUSED
EXISTING COBBLE MATERIAL FOUND ON SITE

6. FINISHED ELEVATION OF THE FLOODPLAIN SHELF RESTORATION SHALL
MATCH GRADES FOUND ON THE GRADING PLAN.

7. ANY MATERIAL OTHER THAN EXISTING COBBLE MATERIAL FOUND ON
SITE SHALL BE CONSIDERED UNSUITABLE FOR USE UNLESS APPROVED
BY THE ENGINEER ON SITE.

8.  ANY MATERIAL THAT IS PLACED AS FLOODPLAIN SHELF RESTORATION
SHALL BE COMPACTED WITH EITHER AN EXCAVATOR AS IT IS PLACED
OR WITH A ROLLER COMPACTOR. LIFTS SHALL NOT EXCEED 2 FEET IN
HEIGHT.

MACBROOM

99 REALTY DRIVE
CHESHIRE, CT 06410
WWW.MMINC.COM

203.271.1773
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YOUNG ROOTED PLANTS MIXED
WITH DORMANT CUTTINGS WILLOW FASCINES ROCK RIFFLE GRADE CONTROL
FLOODPLAIN CUTOFF STRUCTURE TO BE COVERED FEATURE
DORMANT CUTTINGS WITH 6" TOPSOIL, HYDROSEED, AND MULCH WILLOW
FASCINES
BIODEGRADABLE FABRIC WRAP \4{ \4{ Y PROPOSED FINISHED GRADE HEDGE
ANCHORED WITH STAKES Lo ADD 12" LAYER OF 3" CRUSHED GRAVEL 30" LONG X 1" BRUSH
2' LAYER OF NATIVE BEDDING OVER TOP COURSE TO FILL VOIDS_\ DIAMETER LIVE STAKES LAYERING \{/ \4/
STREAM BED COBBLE A ST
. 6" _____
EXISTING GRADE D * ‘ o \ \  __e-——=T
‘\ " ) 24"
POST- e 24 < { 5 ‘ " EXISTING DIA
’ A o) = 2 AR A o2 . GRA
CONSTRUCTION \/( TRIM WILLOW SO 1/4 OF " W, = "‘i"li-" SWEWs e ‘\ )‘ “BoULDERS
CHANNEL BED A TOTAL CUTTING LENGTH IS 36 % 7 % %L %Q) ' ‘- POST-CONSTRUCTION - | 2
] 2O H SO AKX IS ] ) ,
on ABOVE GROUND CHANNEL -
o0 Y EXISTING GRADE T?/IIIDNC%%FESKE—?LE?NDE,i BED . $ . :
12"-14" SOIL/TOPSOIL . =l BOTTOM COURSE STONES 3' MIN. b
D50=18" DIA o
. MIN. ROCK=24" DIA
12" NATIVE SUBSTRATE BEDDING MAX. ROCK=24" DIA D50=30" DIA !
LAYER BETWEEN NATIVE STREAM COMPACTED SUITABLE SUBGRADE MAX. ROCK=36" DIA 19"
BED COBBLE AND HEDGE BRUSH 114 NATIVE Z
LAYERING
HEDGE BRUSH LAYERING SECTION VIEW —- — SUBSTRATE . @)
NOT TO SCALE BEDDING
NOTES: LAYER LLI o
BETWEEN m
NOTES: 1. SEE SHEET LA-2 FOR LAYOUT VIEW. NATIVE Z .
—_— 2. IF CLAY IS ENCOUNTERED DURING THE EXCAVATION OF THE BANKFULL BOULDER SILL WITH LIVE STAKES stream (a1] wl §
1. MIX TOPSOIL WITH BACKFILL TO ENHANCE GROWTH FOOTING OF THE STRUCTURE, THE CLAY SHALL BE BED O U Zp oY
MEDIUM OVER-EXCAVATED AND DISPOSED OF OFF-SITE, AND A LAYER NOT TO SCALE COBBLE 4 ;:_,': s
OF 3" CRUSHED GRAVEL BEDDING SHALL BE INSTALLED TO A AND — < BESS
DEPTH OF 12" PRIOR TO THE NORMAL CONSTRUCTION OF THE HEDGE SENE
STRUCTURE. BRUSH Z Z 253
LAYERING ’
WILLOW CUTTINGS '
'S 0. —TYP. SPACING FLOODPLAIN CUTOFF FEATURE .
o T NOT TO SCALE \‘
_ _ _ I a ()
© -© \J
>
O -6 o _ 0 o :
0 REFER TO PLANS AND DETAILS e T
- % _ O _ S _ @ : FOR STREAM BANK TREATMENT <[ S w
' —_— <
@ - s 97 - @ - @ _ ~ 97 — ROOT WAD PROPOSED a
KEY STONES INTO BANK @ 12"-18" GRADE
PLAN VIEW 2:1 OR 3:1 SLOPE COBBLE
MINIMUM ROCK — M BANKRULL __ _ 4.
S12E 12" DIA. COMPACTED - = %
WILLOW CUTTINGS: 10-20 WILLOW SUITABLE 30-35 — =
CUTTINGS (4' LENGTH, 1/4-1" DIA.) 7 MATERTAL DEGRERS BASE FLOW o
LOOSELY BOUND WITH JUTE TWINE. = - - 14
BACK FILL WITH HAND PLACED N 3
TOPSOIL IN VOIDS DIRECTLY w
N 6" LAYER OF GRAVEL a
A\ AROUND BUNDLE. SEE DETAIL CHANNEL BOTTOM i} BORROW TYPE C / ANCHOR e
P
LOOSELY BIND Z SECTION VIEW - ROOTWAD USED FO ETMENT
STAKES WITH 5'_' 12770 18" DIA. S, E?ﬁg
JUTE TWINE FOUNDATION STONES —= STONES %,
12" 70 24" DIA. ™ Wy,
- PLAN VIEW o
44/4_
10-20 WILLOW CUTTINGS \ ,
NATIVE COMPACTED NOTES: 6
g?EIED/(SRBAEVLELBASE 1. USE 8 TO 12 INCH DIAMETER LOGS WITH ROOT WADS.
SECTION VIEW 2. INSTALL THE LOG WITH ROOT WAD RESTING ON OR DRIVEN DOWN IN TO THE STREAM BOTTOM AT A 30-35 DEGREE
< RIPRAP OR BOULDER ANGLE FROM THE STREAM BANK.
A REVETMENT (SEE PLAN) 3. ANCHOR THE TRUNK AT LEAST 6 FEET INTO THE STREAM BANK.
NOTES: ) 4. USE 12" TO 18" DIAMETER STONES UPSTREAM AND DOWNSTREAM OF THE STRUCTURE TO PROTECT IT FROM
WILLOW CUTTINGS 1. USE 12" TO 24" DIAMETER WEATHERED ROUNDED STONES. EROSION. STONES SHALL BE ROUNDED RIVER STONES, AS APPROVED BY THE ENGINEER.
2. EMBED THE STONE SEVERAL INCHES INTO THE STREAM BANK TO KEY INTO THE BANK, 5. INSTALL AT A LOW PROFILE SUCH THAT THE TRUNK IS RESTING ON PROPOSED GRADE.
3. FINISHED ELEVATION OF THE STONES WILL BE DETERMINED IN THE FIELD. 6. FINISHED ELEVATION OF THE ROOT WAD WILL BE DETERMINED IN THE FIELD.
4. STONES SHALL BE PLACED TO CREATE AN IRREGULAR EDGE. 7. CONTRACTOR TO FURNISH AND INSTALL ROOT WAD. WORK SHALL BE INCLUDED IN THE ITEM "INSTREAM
NOTES: 5. E';IAACNENBE(BU'kDE'f/RESTJ(EDNITRF;iiE'E/T\IRC#ECISEHATT/E'\}F'?_IE'(XE;EXQATQEEEETFERTWIX‘J_O THE FEATURES". CONTRACTOR SHALL RECEIVE APPROVAL FROM ENGINEER FOR USE OF SPECIFIC ROOT WADS.
1. WILLOW STAKES SHALL BE A SINGULAR WILLOW CUTTING 6. EMBED THE FOUNDATION STONES A MINIMUM OF 3' BELOW THE CHANNEL THALWEG.
NOT TO SCALE
NOT TO SCALE ROOT WAD INSTALLATION
NOT TO SCALE
-
(&)
Ll
]
@)
QUINAPOXEF RIVER —ge———n O
| 5 %
|—
< 1T
g 3 =
'S
LOW FLOW SECTION OF — | o ST ED SECTION = S
SWALE Ll P4
X 8
= u <
= | < = =
BERM | | | Q m i
L —
PROPOSED CHANNEL FILLER STONES -TYP. . = = = o
12"-24" DIA. : : | 3 T =
' < XX a9
|\ POINT OF APPLICATION OF (7p) OO0 <« %
FLAT STEPPING STONES -TYP. = GRADE (P.A.G., SEE PROFILE) - oo OO0
48"-60" DIA. | o E <<€ X
DISCHARGE CHANNEL i - £ Z ﬁ s
FROM HYDRO-POWER ) 1 . _ STEPPING STONES SET
MV CORE BOULDERS -TYP. ! FILLER STONES (2' DEPTH) -TYP. 0 15 ABOVE PAG. Lg 8 8 > E
36"-48" DIA. FLAT STEPPING STONES -TYP. A
1.5' 1.5' 6' 1.5' 1.5' FOOTER STONES SUPPORT —
| ' i i i ' CORE STONES UNDERNEATH A4 CORE BOULDERS AWG | WAG
‘ N AND DOWNSTREAM FLOWT SET AT P.A.G. DESIGNED DRAWN CHECKED
____________ e o © - —_—
SPACING — AS NOTED
10" APART J N SCALE
18" LAYER OF 6" RIPRAP < R £ OATE MAY 26, 2021
TOP DRESS SWALE WITH 6" L 35" L JP 4673-03
LAYER OF NATIVE STONE A | PROJECT NO.
FOOTER BOULDERS (TYP.)
5 23 OF 25
SECTION VIEW 8" GRAVEL, COMPACTED BROKEN PLAN PROFILE VIEW RIB SECTION SHEET NO.
STONE, OR CRUSHED STONE BEDDING - EEE—
IF TILL OR CLAY IS ENCOUNTERED
HYDRAULIC INTERCONNECT FOR FISH FISH DETERRENT FEATURE D_3
NOT TO SCALE NOT TO SCALE
SHEET NAME
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2" REVEAL ON 2"x2"x36" WOODEN - _ )
FASCINE BUNDLES SHALL EXTEND STAKE ALTERNATIVE WITH LIVE WILLOW SECOND AND HIGHER ROWS 3 0.C. -TYP. SPACING LIVE STAKE PLANTING NOTES:
SEED MIX IN 6" OF TOPSOIL. TOPSOIL " " . LIVE STAKES SPECIES VARIES
12" TO 18" PAST TOP OF BANK STAKE, SPACING 3" 0.C. MAX 1. INSTALL RIPRAP REVETMENT PER PLAN, AND PLACE 6 INCHES OF TOPSOIL AS
SHALL BE MIXED WITH THE TOP SIX 30" SEE NOTES SHOWN IN DETALL
INCHES OF THE NATIVE SUBSTRATE 6" DIA. WILLOW FASCINE LOG AT '
I~
\ T 5% EXISTING GRADE I G S {}_- PUSSY WILLOW (SALIX DISCOLOR) OR SIMILAR NATIVE WILLOW SPECIES SPACED
KK B R / 3' ON CENTER. THESE ARE TO BE INSERTED INTO PREDRILLED PILOT HOLES
WILLOW FASCINE BUNDLES GREATER THAN K N 53 —— | _ | FOR PLACEMENT ON SLIGHTLY LARGER THAN THE STAKE DIAMETER AND BACKFILLED. STAKES SHOULD
8' IN LENGTH SHALL BE BROKEN INTO 30 > 5 = | SLOPE, SEE PLANTING BE INSERTED TO 24" DEPTH.
SEPARATE BUNDLES TO LIMIT FAILURE < o2 NOTES #3 AND #4.
!'%,: b 1 n
SHOULD FLOW DISLODGE A PORTION ne 5 \ J\ . ' 3. HIGHER ON SLOPE (SECOND ROW), INSTALL 4' LONG X 1" DIAMETER LIVE STAKES
o o A A e OF PUSSY WILLOW (SALIX DISCOLOR OR SIMILAR NATIVE WILLOW SPECIES),
o s 4 4 / SILKY DOGWOOD (CORNUS AMOMUM), RED-OSIER DOGWOOD (CORNUS SERICEA)
HK o N PROPOSED SEEDED SLOPE AND GRAY DOGWOOD (CORNUS RACEMOSA) SPACED 3' ON CENTER. THESE ARE
P 55 FIRST ROW LIVE STAKES
W o S8 AT TOE OF SLOPE TO BE INSERTED INTO PREDRILLED PILOT HOLES SLIGHTLY LARGER THAN THE
= o STAKE DIAMETER AND BACKFILLED. STAKES SHOULD BE INSERTED TO 36" DEPTH.
6" DIA. WILLOW FASCINE BUNDLE > a5 " TYPICAL PLAN VIEW
: £ I E SECTION A-A SEED MIX IN 6" OF TOPSOIL. TOPSOIL
AT LEAST 3-4 FEET LONG ag SHALL BE MIXED WITH THE TOP SIX 4. LIGHTLY TAMP TOPSOIL AROUND EACH STAKE AND SATURATE WITH WATER.
Siy2" 36" WOODEN STAKE y\%\%\%y \% \‘YV ::'E N ‘% ‘%‘{k ‘% %\V%NW g\é(;ggi \C,JVFILTL%EVVN?E\SIENSEU%S;LR:ED ) 5. SEED BANK WITH A MIX CONSISTING OF NATIVE SPECIES THAT ARE AT LEAST
X&' X ADD 6" DEPTH TOPSOIL MODERATELY DROUGHT TOLERANT, DO WELL ON POOR SOILS AND DEVELOP
ALTERNATE WITH LIVE WILLOW - — TO BOULDER REVETMENT SUBSTANTIAL BELOW-GROUND BIOMASS. THE SLOPE SHOULD BE HAND RAKED TO
STAKE, SPACING 3' 0.C. MAX = AT 2:1 OR 4:1 SCARIFY THE SOIL SURFACE, THEN HAND SEEDED, HYDROMULCHED OR HAND Z
SLOPEVARIES o REEess =2 . SPREAD WITH A STRAW MULCH, AND RAKED LIGHTLY TO ENSURE SEED TO SOIL
CONTACT. SEE SEEDING NOTES BELOW FOR SEED MIX COMPOSITION. “a o
B
R A — HEDGE BRUSH NATIVE STREAM <c-BANKFULL 30" LONG X 1" 6. PLANT MATERIALS SHOULD BE PLANTED THE DAY THEY ARRIVE ON SITE. PLANTS o
FLOW LAYERING BED COBBLE DIAMETER LIVE AND CUTTINGS THAT CANNOT BE PLANTED THE DAY THEY ARRIVE SHALL BE LLl
STAKES STORED ON SITE UNDER A WET TARP TO PROTECT THEM FROM WIND, DIRECT z o
PLAN SUNLIGHT, DRYING OR OTHER DAMAGE. CUTTINGS OR UNROOTED STOCK THAT m .: 3
INSTALLATION NOTES: IS NOT PLANTED WITHIN TWO DAYS AFTER ARRIVAL ON THE SITE SHALL BE O O £8 9
o
BACKFILL TOP SOIL INTO VOIDS DISCARDED UNLESS REFRIGERATED AT 40 TO 50 DEGREES FAHRENHEIT. ' abpz
1.  EXCAVATE A 4-INCH TRENCH (2/3 DIA. OF THE FASCINE LOG). HEDGE BRUSH CHANKESEL AROUND LIVE STAKES. ENSURE g it =
2. PLACE LOG IN THE TRENCH SO THAT THE BOTTOM AND BACK ARE INTACT WITH THE BANK. LAYERING LIVE STAKE ROOTS HAVE 7. WILLOW SPECIES AND SOURCES SHALL BE APPROVED BY THE ENGINEER PRIOR TO - §§a§
3. DRIVE STAKES DOWN ALONG THE CENTER OF THE LOG AT 20-30 DEGREE ANGLE FACING UPHILL SUFFICIENT CONTACT WITH INSTALLATION. Z Z 282
4.,  LEAVE 3" OF EACH STAKE EXPOSED ABOVE LOG. SECTION B-B SOIL TO PROMOTE GROWTH
5.  PLACE SOD STRIPPING ON BOTH SIDES OF EACH WILLOW FASCINE TO SECURE IN PLACE. 2' LAYER OF NATIVE /'
6.  VOIDS IN THE FASCINE SHOULD BE FILLED WITH SOIL WITHOUT BEING COMPLETELY BURIED, AND WATERED TO REMOVE AIR SPACE. STREAM BED COBBLE STAKE PLANTING SECTION VIEW ‘
12" NATIVE SUBSTRATE BEDDING ‘
WILLOW FASCINES WITH HEDGE BRUSH LAYERING AND NATIVE COBBLE TOE LAYER BETWEEN NATIVE STREAM BED LIVE STAKE N
NOT TO SCALE COBBLE AND HEDGE BRUSH LAYERING NOT TO SCALE
>
(11]
24" HIGH ORNAMENTAL PICKET 18"MIN
BSYTE%LNTJISEEE 'I\IF%N V\%EEFS{ICVLITAH BRUSH LAYER SHALL BE 3" MIN. DEPTH PLACE TOPSOIL MIXED WITH THE TOP SIX E
STANDARD POST CAP OR INCHES OF THE NATIVE SUBSTRATE BEFORE o
APPROVED EQUAL (SUBMIT SHOP WILLOW BRANCHES PACKED WITHIN BRUSH MAﬁRESgFIST glﬁéglzLDbi)/LEARCE/l :’WLRAgSE;{
DRAWINGS FOR REVIEW) THE BUNDLES SHALL BE ORIENTED WITH '
THE CUT ENDS TOWARDS THE STREAM AND TOP OF BANK
THE TOPS FACING THE TOP OF BANK. =
o
2-3" BATTER PER 1' OF =
— 2"x2"x36" WOODEN STAKE BIODEGRADABLE =
3% PUC WEEP HOLE WALL HT. BIODEGRADABLE JUTE TWINE TIED ALTERNATE WITH LIVE JUTE TWINE OVER o
= BETWEEN STAKES OVER MATTRESS TO MATTRESS TO Q
< PITCH TOP OF WALL SECURE IN PLACE WILLOW STAKE, TO BE S
PROPOSED PERVIOUS o PLACED IN 5 SQUARE ALONG SECURE IN PLACE a
PAVEMENT WALKING TRAIL AN - CAP STONES 3/8" TO 3" DIA. BRANCHES OF RANDOM o, BANK TO SECURE MATTRESS
P MIN 3" THICK LENGTH TO BE PLACES ALONG BANK. g
6" PROCESSED < _[* AND 1" OVERHANG MATTRESS TO BE 2-4 BRANCHES THICK
AGGREGATE BASE S| w< N \ N
<=30 T i -/ -/
- = STONE FOOTER
PERVIOUS ................... —_] wn (D (SEE DETAIL) { L
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1.0

1.1

1.2

1.3

INTRODUCTION

The Massachusetts Water Resources Authority (MWRA) has retained Milone & MacBroom, Inc.
(MMI) to design, permit, and assist in the construction of a dam removal project for the
Quinapoxet Dam in West Boylston, Massachusetts. The dam is located on the Quinapoxet River,
upstream of the Wachusett Reservoir, and is part of the water supply infrastructure for the City of
Boston.

Project Goals

The goals of the project include the restoration of free passage of fish and wildlife, naturalization
of riverine hydrology, management of sediment during and after construction, and protection of
water quality. These goals are to be met by removing the dam and modifying the channel
without impacting the MWRA and Massachusetts Department of Conservation and Recreation
(DCR) water supply mission, the operations of the Quabbin Interflow Shaft #1, or the downstream
Wachusett Reservoir.

Feasibility Study

A substantial amount of data collection and preliminary analysis was performed in 2016 as part of
a Feasibility Study conducted by MMI to determine if removal of the dam will meet the stated
project goals. MMI was retained by the Commonwealth of Massachusetts Division of Ecological
Restoration (DER) to conduct a feasibility study and provide conceptual-level hydraulic modeling
for the removal of the Quinapoxet Dam.

The study provided a detailed and in-depth look at the existing condition of the Quinapoxet
River, its beds and banks, the condition of the dam, and critical success factors related to removal
of the dam including fish passage through the former dam site, sediment management, and river
stability of the postdam-removal channel and banks.

The 2016 Feasibility Study is included with this Basis of Design report in Appendix A.

Basis of Design

As part of the 2016 Feasibility Study, three conceptual channel configurations were explored for
the postdam-removal conditions, the third of which was chosen as the preferred alternative if the
project were to proceed. As part of the current work effort, the preferred alternative was used as
a starting point and advanced. Because the basis of the design for this alternative was described
in the Feasibility Study and remains relatively unchanged, information and analysis that was
presented in the Feasibility Study will not be repeated here. This Basis of Design Report will only
present new information, data collection, survey, analysis, computations, or design as it relates to
the advancement of the dam removal design from Conceptual Design to 60% Preliminary Design.
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2.0

2.1

2.2

PRELIMINARY DESIGN DATA COLLECTION

Topographic and bathymetric survey were performed in support of the Feasibility Study (MMI,
2016). To supplement and update the survey, additional data was collected in 2020 by MMI as
described below.

UAS Flight

On May 28, 2020, MMI performed aerial photography of the project site. Using a small
Unmanned Aerial System (sUAS), georeferenced photographs were captured along a grid-style
collection area.

Ground Control Points (GCP) were placed during the flight and collected by traditional
topographic survey by MMI on June 12, 2020. These points were used to georeference the aerial
survey and ensure that the data would be accurately referenced horizontally in the North
American Datum of 1983 (NAD83) and vertically in the North American Vertical Datum of 1988
(NAVDB88).

The photogrammetry survey was performed by collecting both Global Positioning System (GPS)
data and aerial imagery with a DJI Phantom 4 Pro UAS (DJI, 2017) and postprocessing the data
with the PIX4D Mapper software (Pix4D SA, 2019) to develop a three-dimensional (3D) computer
model of the project site. This model was downsampled, and 1-foot topographic contours were
exported and used to update the basemapping. Planimetric features were also digitized from the
data.

The updated basemapping was used as the basis for further design.

Historical and Archeological Investigation

As part of the commonwealth and federal permitting, it is required that any dam removal project
be reviewed by the Massachusetts Historical Commission (MHC) for compliance with Section 106
of the National Historic Preservation Act. In order to meet this requirement, Archeological and
Historical Services, Inc. (AHS) Cultural Resource Management was contracted to perform Cultural
Resource Assessment and Examination Surveys on the subject parcel.

At the time of writing, this process is ongoing, and a Project Notification Form (PNF) has been
submitted to MHC to initiate preapplication correspondence. The process will be ongoing and
described in further detail when complete.

Preliminary site surveys did, however, discover the presence of two historical stone masonry
bridge abutments at the upstream limits of the proposed project. The limits of the abutments
have been identified and added to the basemapping, and the proposed work was revised to avoid
disturbance of the abutments.
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3.0

3.1

HYDRAULIC ANALYSIS

Hydraulic analysis of the Quinapoxet River at the project site was completed using version 5.0.7 of
the River Analysis System software produced by the United States Army Corps of Engineers'
(USACE) Hydrologic Engineering Center (HEC-RAS). A two-dimensional hydraulic model was
developed to assess the complex hydrodynamics encountered where the river meets the
tailwaters of the Quabbin aqueduct and the Wachusett Reservoir. Flows are computed across a
two-dimensional network of cells upon a 3D terrain surface. Water surface elevations, flow
depths, and velocities are computed at cell nodes and faces based on the St. Venant shallow-
water approximations of the Navier-Stokes equations for 3D fluid flow, as numerically discretized
by HEC. Boundary drag is computed based on Manning's roughness coefficients applied to the
terrain. Output from the model is summarized below, and information relative to the model is
attached In Appendix C.

Existing Conditions Modeling

A composite existing conditions terrain surface was developed using UAS-based
photogrammetric mapping, supplemented by traditional terrestrial survey and Light Detection
and Ranging (LiDAR)-derived topographic mapping. UAS survey was conducted in 2020 by MMI
as described in Section 2.1 and covers approximately 8 acres surrounding the dam. Ground
survey was completed by MMI on April 16 and 29, 2015, and included detailed survey of the dam,
training walls, and 10 hydraulic cross sections upstream and downstream of the dam. One-meter
grid resolution LiDAR-derived Digital Elevation Model (DEM) files are available from the MassGIS
"OLIVER" data clearinghouse; mapping of this area was conducted in 2011. Approximate
bathymetry for Quinapoxet and Thomas Basins in the Wachusett Reservoir was gleaned from
publicly available bathymetry data provided by Navionics, Inc. The elevations in the model are
referenced to NAVD 1988.

Approximately 8,000 linear feet of the Quinapoxet River were modeled, covering 250 acres of the
Quinapoxet valley, including Quinapoxet Basin and over 25 acres of Thomas Basin. Nominal node
spacing within the model domain was set to 20 feet, with a refined 12- to 15-foot hexagonal
mesh within the channel and immediate overbanks of the Quinapoxet River. Breaklines define
hydraulically significant terrain features along critical edges. Manning's roughness coefficients
were assigned based on land cover type as identified in the 2016 National Land Cover Dataset
(NLCD) for Massachusetts (Dewitz 2019) and confirmed by field reconnaissance. Regions were
overridden as necessary where cover type was misidentified; generally this was limited to
correcting areas of the stream channel that had been obscured by vegetation. Roughness values
were based on assessment of on-site conditions, literature guidance (e.g., Chow 1959, USGS WSP
2339, USGS WRIR 83-4247), and engineering judgment (Table 3-1).
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TABLE 3-1
Terrain Roughness Coefficients by Land Cover Type
(as Identified in 2016 NLCD)

Barren 0.025
Cultivated 0.06
Deciduous Forest 0.1
Developed Open Space 0.03
Evergreen Forest 0.1
Grassland 0.05
Impervious 0.02
Palustrine Aquatic Bed 0.07
Palustrine Emergent Wetland 0.08
Palustrine Forested Wetland 0.09
Palustrine Shrub/Scrub Wetland 0.1
Pasture/Hay 0.05
Scrub/Shrub 0.055
Open Water 0.06
Quinapoxet River 0.04 -0.06

An inflow boundary condition for the Quinapoxet River was applied at the Interstate 191 bridge,
about 1 mile upstream of the dam. Inflow from the Quabbin aqueduct was represented by an
internal boundary condition at the outlet of the Oakdale powerhouse. A static water surface
elevation boundary condition of 384.0 feet was set within the Thomas Basin of the Wachusett
Reservoir, roughly 500 feet east of the railroad causeway. The Quinapoxet Dam is represented as
an internal connection along its 140-foot arc, with flow computed in one dimension across the
6.5-foot-wide ogee weir (Cq = 3.9). The weir crest was set to a uniform elevation of 395.45 feet.

Hydrologic assessments performed during the Feasibility Study resulted in the estimation of 11
steady-state design flow events on the Quinapoxet River, listed in Table 3-2. Each of these was
modeled under three independent discharge conditions from the Quabbin aqueduct: 0 cubic feet
per second (cfs), 250 cfs, and 500 cfs. August Median Flow and May Mean Flow were used to
assess fish passage during anticipated summer low-flow conditions and the higher flows expected
during springtime spawning conditions, respectively.
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TABLE 3-2

Modeled Flow Conditions on the Quinapoxet River

100-Year Flood 3,040
10-Year Flood 1,790
5-Year Flood 1,475
Bankfull Flow 830

99% Duration Flow 3.2
M7D2Y Low Flow 6.5
M7D10Y Low Flow 3.0

August Median Flow 13.3

May Mean Flow 88

85% Duration Flow 10
15% Duration Flow 120
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4.0

DAM REMOVAL AND CHANNEL RESTORATION

The Quinapoxet Dam was constructed as an accretion-style dam and was built by overexcavation
and dredging of the downstream portion of the channel as opposed to more traditional dams,
which are constructed on the bed of the channel to impound water. Various dam removal
alternatives were explored during the Feasibility Study phase; however, to protect the integrity of
the downstream infrastructure, the majority of the material that was excavated downstream of the
dam cannot be replaced as part of a restored channel.

Therefore, the primary constraint in the evaluated alternatives was the need to create a steeper
channel than would form naturally upstream of the former dam location while mitigating the
erosive forces generated under these conditions. The channel must also provide suitable flow
velocities and depths for aquatic organism passage, especially during time periods that are critical
for survival and spawning success for freshwater fish.

In order to avoid impacting the hydraulics or the operations of the Quabbin aqueduct or Oakdale
powerhouse, the existing abutment walls and berms along the river's southern bank were
retained, and a peninsula dividing the primary river channel from the Quabbin outlet is proposed.
This longitudinal embankment from River Station (STA) 17+00 to STA 13+00 effectively
establishes a tailrace channel for the Quabbin aqueduct, isolating its tailwaters from the proposed
regrading of the Quinapoxet channel. Fish deterrent features, intended to discourage fish from
being attracted to the cold discharge from the powerhouse, were incorporated into the terrain
surface of the model as was an exit channel for those fish that do enter the proposed tailrace.

Proposed geometry of the postdam-removal channel reflects a bankfull channel base width of 80
feet in pool sections and 50 feet in riffles. Bankfull depth at the proposed riffles was established
as approximately 2 feet. The proposed channel morphology consists of a riffle-pool geometry
that involves grading from an upstream limit of STA 20+50 (which is located downstream of the
historical stone bridge abutments), downstream to STA 13+00. Establishing a naturalized channel
profile requires both removal of material upstream of the dam as well as placement of fill
extending approximately 80 feet downstream of the former dam's location.

Two proposed boulder riffles act as robust grade controls and along with other proposed channel
roughness features provide the critical functions of diffusing kinetic energy and resisting the
erosive forces expected along this reach. They also provide refugia and habitat for aquatic
organisms.

The proposed pool between STA 19+00 and STA 20+50 has a low point 2 feet deeper than the
bed elevation at the riffle crest, a total length of 150 feet, and an upstream slope of 3.4%. The
proposed riffles are centered approximately 220 feet apart and are 100 and 50 feet in length,
respectively. The upstream riffle has a slope of 4%, with three boulder ribs that protrude 1 foot
from the nominal channel bed elevation. The channel then shallows to 2% for just over 100 feet
before dropping into the downstream boulder riffle at 4%, then shallows considerably. The
proposed grading ties into the existing downstream channel at a slope of 0.15%.

The proposed means of postrestoration bank stabilization consists of a combination of treatments
and features appropriate for anticipated hydraulic conditions at their respective locations. Robust
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4.2

boulder revetment is proposed in critical areas with higher velocities while more natural,
bioengineered bank treatments can be implemented in areas where erosive forces are less severe.
Details regarding the design and analysis of the banks can be found in Section 4.4.

Engineering plans for the project are included in Appendix B.

Proposed Conditions Modeling

Proposed conditions modeling was generated from a finalized existing conditions model, which
was copied and manipulated to reflect the proposed changes at the project site. These include
dam removal and grading within the channel and overbank areas. The one-dimensional internal
connection representing the dam was removed from the model geometry; breaklines and cell
faces were realigned as necessary to accurately capture the proposed channel features that were
incorporated into the terrain. Manning's roughness coefficients within the channel were modified
to reflect the proposed conditions where appropriate.

Modeling results indicate that the proposed riffle-pool channel geometry is effective at
distributing the highest velocities and shear stresses at the robust boulder features that are able
to withstand them and that the river's turbulent energy is dissipated in the intermediate pools.

The proposed embankment is effective at isolating the Quabbin aqueduct tailwaters from the
restored river channel, avoiding adverse impacts on operation of the Oakdale powerhouse.
Sections of the tailrace peninsula downstream of the fish exit channel are modeled as
overtopping in events exceeding the estimated bankfull flow; however, its functionality is not
compromised under these conditions. During floods and the more substantial high flow events, a
tailwater control on the Quinapoxet River is established by the Wachusett Reservoir that
propagates upstream to the dam and powerhouse, exacerbated by the constrictions at the
causeways that form the Thomas and Quinapoxet Basins. The proposed restored channel
maintains velocity through the reach, resulting in reduced water surface elevations for several
hundred feet downstream of the dam, slightly mitigating this condition at the powerhouse.

Effect of Dam Removal on Fish Passage

Consideration must be given to the channel restoration relative to the creation of aquatic habitat
for the target species such as trout and landlocked salmon.

The existing dam prevents fish passage from the downstream reservoir into the upper reaches of
the Quinapoxet River. This inhibits native species of fish from accessing miles of their natural
habitat. Elements, features, and methods were incorporated into the proposed channel such that
the restored conditions are expected to substantially improve fish passage through the site.
Referring to a reference reach is a valuable tool when attempting to match the passability of
natural conditions in a river restoration project. A pool-riffle reach approximately half of a mile
upstream of the project site was assessed and used as a reference reach, where riffle-to-riffle
spacing was measured as approximately 150 feet, and slope was measured as approximately 2
percent. The reference geometry, including riffle-to-riffle spacing, slope, and bankfull dimensions,
was used to develop the proposed conditions. The United States Fish & Wildlife Service (USFWS)
has performed a site assessment of the existing dam, which involved observing the selected
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reference reach, and was in agreement as to its appropriateness and similarity to target
conditions on the subject reach.

Using parameters provided by the USFWS, the hydraulic modeling results of each alternative were

assessed relative to its suitability for fish passage for landlocked salmon (see Table 4-1).
Hydrology was assessed by compiling flow information from United States Geological Survey
(USGS) gauge No. 01095375 on the Quinapoxet River at Canada Mills near Holden,
Massachusetts. Daily flow data were analyzed, and the May mean flow and August median flow
were used to represent the higher and lower flow periods expected during critical periods for fish
spawning and survival, respectively. The May mean flow was computed as 88 cfs, and the August
median flow was computed as 13 cfs. Modeled flow velocities under these flows, with a 500 cfs
discharge from the Quabbin aqueduct, are presented in Figures 4-1 and 4-2, respectively.

TABLE 4-1
Summary of Physical Abilities of Landlocked Salmon

_ Body length 12 18 in
S | % Body Depth 0.2 0.2
.5 Body Depth 2.4 3.6 in
Frontal Area 4.52 10.18 in2
€T Cruising 1.3 2.3 2.0 3.5 ft/s
'S ¥ | Prolonged 4 7 6 10.5 ft/s
% | Burst 8 14 12 21 ft/s
g . Cruising sec
-%’ § Prolonged 300 300 300 300 sec
- Burst 5 5 5 5 sec
© “Cd Cruising INF INF INF INF ft
%J g Prolonged 2400 4200 3600 6300 ft
- O | Burst 20 35 30 52.5 ft

The hydraulic modeling indicates that postdam-removal velocities will be favorable for habitat
creation even under low-flow conditions. The proposed pools provide year-round aquatic
organism habitat, and the low-flow channel enables fish passage in predicted lower flow
conditions based on the criteria in Table 4-2. Under higher springtime flows, modeled flow
depths and velocities remain manageable for target freshwater fish species throughout the
modified reach. Passage through the restored reach is expected to be dramatically improved, but
flow depths may be only marginally improved at certain locations and discharge events (Figures
4-3 and 4-4). Hence, the proposed deeper pool areas, boulder clusters, and low-flow channel are
intended to provide refugia even during drought conditions. These features will help achieve the
project goal of restoring the river to a quasinatural state in terms of both hydraulic performance
and aquatic habitat capacity.

Quinapoxet Dam Removal — Basis of Design Report

November 6, 2020

8

T\ MILONE & o
/‘A\ MACBROOM ° S| R®



MILONE &
MACBROOM
99 REALTY DRIVE
CHESHIRE, CT 06410
2032711773
WWW.MMINC.COM

Proposed Conditions - May Mean Flow Velocity
Quinapoxet Dam Removal
Massachusetts Water Resources Authority

River Road
West Boylston, MA 01583



MILONE & Proposed Conditions - August Median Flow Velo
QéﬁEERSPM Quinapoxet Dam Removal

CHESHIRE, CT 06410 | Massachusetts Water Resources Authority 4673-03
203.271.1773 River Road PROJ. NO.

WWW.MMINC.COM West Boylston, MA 01583 m




TABLE 4-2
Fish Passage Requirements for Target Species

Temperatures (°F)

Life Stage Adult Adult
Life Strategy Anadromous Freshwater
Thermal Regime Coldwater 32-77°F
Spawning 36.4-42.0°F 38 - 45°F

Spawning Habitat

Gravel riffle areas

High elevation lakes and streams

Major Run May — mid July April = July (juvenile)
Minor Run September — October — December (adult)
October
Sustained Swimming 5.0-8.8 2.0-7.2
Speed (fps)
Minimum Depth (in) 5.7-6.6 5.0-6.0
Time of Migration Diurnal ---

Depth of Flow (ft)

Proposed Conditions Fish Passage Flow Depths

3.0
—— May Mean Flow
--- August Median Flow
2.5
2.0 -
1.5 -
1.0 -
1
[ 1
0.5 - 5 R O, — \ A
Trout Min'ii;:{}yffn Depth Requirement | M/ 1 ';"\‘,“.*\,' % '-,"‘.1 ! ¥
:,: v
0.0 : : : . : : A : : . :
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Station (ft)

Figure 4-3: Flow depths under projected springtime higher flows and summertime lower flows,
critical periods for fish passage
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Proposed Conditions Fish Passage Flow Velocity

10
—— May Mean Flow

--- August Median Flow

Trout Sustained Swim Speed

Flow Velocity (fps)

1200 1400 1600 1800 2000 2200
Station (ft)

Figure 4-4: Flow velocities under projected springtime higher flows and summertime lower
flows

The proposed fish deterrent features and an exit passageway from the tailrace may help keep fish
from approaching the powerhouse discharge. Proposed fish deterrents were devised following
assessment of existing hydrodynamics so as to avoid additional tailwater influence on the
aqueduct. Nominal elevations of these irregular boulder structures were set to the normal water
surface elevation of the Wachusett Reservoir (EL 384.0 feet) and located 150 feet and 375 feet
downstream of the powerhouse. While flows are necessarily influenced by these features, there
are no significant detriments to tailwater conditions, as demonstrated in Figure 4-5. In addition
to acting as physical barriers, these features also generate high-flow velocities that may further
dissuade fish from entering the tailrace, especially when the Quabbin aqueduct is discharging
during low-flow conditions on the Quinapoxet River.
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Quabbin/Oakdale Tailwater Profile
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Figure 4-5: Tailwater profile downstream of the Oakdale powerhouse outlet of the Quabbin
aqueduct. Bankfull flows (830 cfs) and the 85" percentile duration flows (10 cfs) are plotted under
existing and proposed conditions, with a 500 cfs discharge from the aqueduct.

4.3 Channel Bed Stability Assessment

The proposed conditions modeling predicts that water velocities through the restored channel
reach will increase following dam removal. Erosion occurs when the hydraulic forces in the flow
exceed the resisting forces of the channel boundary (Fischenich, USACE). Permissible, or critical,
velocity is defined as the maximum velocity for the channel that will not cause erosion of the
channel boundary. Table 4-3 is a summary of boundary types and permissible velocities per the
USACE Fischenich report. These values are useful in evaluating the stability of channel banks
given estimated velocities and known bank material.
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TABLE 4-3
Substrate Types and Permissible Velocities

Gravel/Cobble 2-in. 3-6 0.67
6-in. 4-7.5 2.0

12-in. 5.5-12 4.0

Riprap 6-in. dsg 5-10 2.5
9-in. dso 7-11 3.8

12-in dsp 10-13 5.1

18-in dsp 12-16 7.6

24-in dso 14-18 10.1

The highest velocities and shear forces are predicted near the center of each riffle feature.
Velocities of up to 14 feet per second and shear stresses of up to 6.1 pounds per square foot are
expected across the boulder riffle crests during the estimated 100-year flood. In this event,
velocity in the proposed pool is up to 8.5 feet/second with shear stresses under 2 lbs/ft2.
Modeled channel shear stress along the proposed channel thalweg is presented graphically in
Figure 4-6 while two-dimensional shear stress distributions are mapped in Figures 4-7 and 4-8.

The Fischenich study does not include 48-inch-diameter boulders in its permissible shear and
velocity table; however, 24-inch-diameter riprap is capable of withstanding all the velocities and
shear stresses predicted for the project reach in up to the 100-year flood. The stone riffles are
proposed to be constructed with 36-inch to 48-inch-diameter core boulders and 12-inch to 36-
inch filler stone to provide for an additional safety factor against displacement and for added
channel protection. Channel bed material within the pool areas would need to tend toward the
larger gravel/cobble gradations in order to remain stable in the modeled 100-year flood.
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Proposed Conditions Channel Shear Stress
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Figure 4-6: Modeled shear stresses acting on the channel bed under proposed conditions for
estimated bankfull flow and 100-year flood flow
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The substrate downstream of the dam was determined through pebble count analyses in the
project area and is characterized by coarse gravel and cobbles. The substrate upstream of the
dam is characterized by finer material, with higher volumes of fine and medium gravel than the
downstream reach. The upstream Dsg was determined to be 92 mm (3.6 inches), and the
downstream Dso was determined to be 121 mm (4.8 inches). Both of these particle sizes fall within
the "medium cobble" grain size class (Wentworth, 1922).

The computed mean particle size (Dso) of the composite sample (accounting for both the natural
bed armoring and the underlying cohesive substrate) was estimated at 106 mm. Figure 4-9
presents a graph relating sediment stability and channel velocity.
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Figure 4-9
Permissible Velocity vs. Material Grain Size (Dso) - USACE, 1994

The threshold velocity for the analyzed sediment sample is approximately 9.5 feet per second
where flow is under 5 feet deep. Generally, the maximum channel velocities predicted for the 1%
annual chance peak discharge under proposed conditions are less than 10 feet per second and
flowing from 5 to 7 feet deep. At the proposed boulder riffles, flow velocity peaks between 12
and 14 feet per second (fps), and water is between 4 and 5 feet deep. More frequent storm
events are predicted to generate lower velocities. The restored channel bed will be appropriately
armored with larger gravel and cobbles to withstand the erosive forces that are anticipated during
flood conditions on the Quinapoxet River.

Quinapoxet Dam Removal — Basis of Design Report 18

/'\\ MILONE & o
November 6, 2020 -+

MACBROOM ° S| R®



44

4.5

Bank Stability Assessment

Modeled flow velocities generally diminish with proximity to the banks but may still exceed 10 fps
along the channel margins at the proposed riffle features during a 100-year flood. Proposed
boulder revetment will consist of 1- to 2-foot-diameter stone keyed into the channel bed a
minimum of 4 feet below the finished thalweg elevation. Revetment stone was sized according to
Equation EM-1601 based on guidance in HEC-23 Design Guide 4, which recommended a median
stone diameter of 1.4 feet (FHWA-NHI, 2009). Boulder riffle ribs will key into the bank revetment
to provide additional stability to the restored channel. Random boulder clusters and random
channel roughness are proposed along the outside of bend to create flow diversity and
turbulence, decrease shear stresses during high flow events, and help maintain bank stability by
encouraging deeper flows in the center of the channel.

Concentrating the highest velocities and shear forces at the two proposed riffles allows for less
imposing, naturalized bank treatments elsewhere. These include root wad deflectors, naturalized
cobble revetment, hedge brush, and willow fascine plantings. Live-staked boulder revetment and
bankfull sills provide robust bank stabilization while effectively diffusing erosive forces. Proposed
sills and bankfull benches also enable flows and velocities to be distributed across larger cross-
sectional areas, reducing the reliance on hard-armoring treatments.

Floodplain Impacts

Hydraulic modeling of the estimated 100-year flood indicates that the proposed dam removal
and river restoration will not have adverse impacts on adjacent properties. Slight reductions in
inundation extent are expected along with slight reductions in base flood elevations, as shown in
Figures 4-10 and 4-11. The hazards associated with a potential dam failure will be eliminated.
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100-Year Flood Profile
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Figure 4-10: Comparison of modeled 100-year flood elevations under existing and proposed
conditions. 500 cfs release from the Quabbin aqueduct is modeled in both cases.
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5.0

5.1

5.1.1

5.1.2

CONSTRUCTION PLAN

Erosion, Sedimentation, and Bypass Water Control during Construction

The water control plan has been carefully considered prior to construction such that both low-
flow and high-flow situations can be controlled without allowing turbidity releases downstream
into the Wachusett Reservoir. The MWRA is required to maintain water in the reservoir to the
utmost of quality standards to maintain the drinking water supply for the city of Boston. As such,
the contractor will be required to take extra precautions before, during, and after construction to
effectively mitigate the risk of untreated sediment-laden stormwater runoff from flowing into the
downstream receiving waters or of any turbid waters from the construction site leaving the
controlled area and discharging downstream.

Daily Low Flows

The design plans have been prepared with three phases of bypass water control to divert the
active flow of the Quinapoxet River around the active work area, depending upon the
construction activities taking place during that time. All vegetative and structural erosion and
sediment control practices shall be constructed according to the standards and specifications in
the Massachusetts Erosion and Sediment Control Guidelines. Construction route locations will be
finalized with MWRA prior to start of construction but are preliminarily depicted on the design
plans. One access is proposed to allow construction equipment to access the area upstream of
the dam, which will use existing lawn and paved areas on MWRA. A second construction access is
proposed downstream of the dam, utilizing an existing pedestrian walking path. Temporary
construction access roads, staging, and stockpile areas will be limited to MWRA-owned property
or roadway rights of way.

Low Flows (USGS Gauge No. 01095375)

A stream gauge on the Quinapoxet River (USGS Gauge No. 01095375, Quinapoxet River at
Canada Mills Near Holden, Massachusetts) is located about 3 miles upstream of the project site
on the Quinapoxet River. It has 24 years of continuous record starting on November 21, 1996.

The gauged watershed area is 46.3 square miles compared to 57 square miles at the project site.
Table 5-1 provides monthly mean flows from the data available on the gauging station as
computed by the USGS and adjusted for the change in watershed area.
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TABLE 5-1
Summary of Low Flows at Project Site

20%™-Percentile R 80t-Percentile

Duration (cfs) DESIEIED Duration (cfs)
(cfs)
January 28 84 125
February 36 89 127
March 67 161 224
April 82 189 257
May 48 99 134
June 24 76 108
July 9 30 42
August 6 20 26
September 4 20 22
October 7 37 53
November 12 57 88
December 18 95 158
Note:

|

Shaded cells represent the anticipated construction window and the flows chosen for design of the
construction bypass.

2. USGS Quinapoxet River at Canada Mills Near Holden, Massachusetts, Measured at USGS Gauge No.
01095375, (Transferred to the Project Site)

5.2 Construction Phasing

5.2.1 Water Control — Phase |
The first construction phase involves the cofferdamming of low flows around the southern portion
of the dam. The removal of a portion of the dam and impoundment excavation shall be
completed once the work area is isolated from active flow in the Quinapoxet River and fully
dewatered. Removal of this portion will provide space for a passive, gravity bypass of the
Quinapoxet River to be installed in Phase II.

5.2.2 Water Control — Phase Il
The second phase involves cofferdamming, diverting water through gravity-fed bypass pipe, and,
if necessary, pumping of low flows around the work area, with smaller sumps and groundwater
pumps installed throughout the work site as needed to maintain completely dry conditions.
Phase Il will also require a culvert crossing under the construction road to allow access to the
work area. Disassembling of the remaining dam, fish ladder, and appurtenances; removal of
existing islands; and construction of the new channel can be completed in dry conditions during
the second phase of construction. Once the main channel is complete, water can be transitioned
into the reconstructed riverbed.

5.2.3 Water Control — Phase Ill
The third phase of water control will require cofferdamming of the exit from the Oakdale Power
Station outlet channel with a smaller sump and groundwater pump to maintain completely dry
conditions. As soon as the exit channel is fully dewatered, installation of fish-deterrent features
on the side channel can be performed. All discharges from temporary bypass pipes shall end in a
plunge pool designed to provide a soft landing for outmigrating fish. Once the channel is
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complete, floodplain work outside the wetted portion of the channel can be constructed. This
would be easiest to perform in the driest months of mid to late summer.

Table 5-1 of this report presents the calculated mean monthly flows for the project site. The
design of the water control cofferdams, culverts, and pumps are often for the 80" percentile
duration flow for the period of construction; however, such flows for the project site would incur
significant costs for pumping. It is recommended that a passive bypass in a gravity-fed pipe be
designed to convey the 80" percentile of flows (80 cfs — 35,900 gallon/minute) during the
anticipated construction window of May through August.

High Peak Flows (Flood Contingency Plan)

The contractor that is selected to perform the work will be required to prepare and submit a
Flood Contingency Plan and an Emergency Operations Plan. The project site is located within the
1% annual chance floodplain zone and is subject to flooding. Weather reports provided by the
National Weather Service shall be monitored. If a significant precipitation event is forecast to
occur during the construction period and flows are expected to exceed that which the low-flow
water is capable of conveying, the contractor shall stop work, remove equipment from the
floodplain, and secure the project site as needed to accommodate the elevated flows.
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EXECUTIVE SUMMARY

Milone & MacBroom, Inc. (MMI) was retained by the Commonwealth of Massachusetts Division of
Ecological Restoration (DER) to conduct a feasibility study and provide conceptual-level hydraulic
modeling for the removal of the Quinapoxet Dam.

The goals of the project include restoration of free passage of fish and wildlife, naturalization of riverine
hydrology, sediment management, and protection of water quality. These goals are to be met by
removing the dam and modifying the channel without causing impact to MWRA and DCR water supply
operations to an underground agqueduct connecting the Quabbin Reservoir to the Wachusett Reservoir
called "Quabbin Interflow Shaft #1" or the downstream Wachusett Reservoir.

The Quinapoxet Dam was constructed below the pre-existing grade of the river bed, and material
downstream of the dam was dredged to create the nine-foot-high drop. As such, removal of the dam
will not involve the magnitude of sediment management that many dam removals face. Instead, it will
be native substrate that is to be removed from behind the dam.

Initial sediment and sampling was performed in support of the feasibility analysis, and found that the
currently submerged sediments can be expected to comply with the limits established by the MCP for
contaminated soils once the Quinapoxet Dam is removed and the sediments are exposed. Based upon
the results of the sampling, special handling or provisions to limit exposure are not anticipated to be
required.

Assessment of existing conditions involved hydrologic and hydraulic assessment. Hydrology was
obtained using USGS StreamStats, as well as by performing statistical analysis on a nearby USGS Stream
Gauge. The flows compiled during this process were used to assess the hydraulic characteristics of the
dam under existing conditions, as well as three alternative dam removal scenarios.

Removing the dam and creating a constant-slope channel from upstream to downstream was
considered as Alternative #1. Two additional alternative removal concepts were assessed utilizing riffle-
pool types of geomorphology in an attempt to mitigate the high velocities and shear stresses. Flood
flow velocities and shear stresses were lower and more manageable, and low-flow velocities and depths
were found to be more favorable for fish passage in both Alternatives #2 and #3. Alternative #2 sought
to provide some material reuse on site, but was found infeasible because any grading downstream of
the dam could impact the operation of the Quabbin Interflow.

Conceptual design by its nature does not include detailed grading or refined channel design. However,
based upon HEC-RAS analysis and conceptual design analysis, Alternative #3 ha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>