City of Newport, Rhode Island

Application for State
Assent: Vegetative
Clearing & Stabilization
Plan for Old Sediment
Basin (North & South
Easton Pond)

Department of Utilities, Newport Water Division

Robert Schultz, Jr.: General Manager & Chief Engineer
2-21-2025



Contents

Dam Safety: Interim Stabilization REPOIt.........c.uuiiiiiii e r e e e e s s ra e e e e ee s 4
1. INTRODUCGTION ...ttt ettt b bbbttt s ettt be et e e 4
i O o U1 o Yo 1Y PSP PRSPPI 4
1.2, NeWPOIrT Water SYSteM ... 4
1.3, 2007 Nor'easter Dam IMPACtS .......eeeiiiiiieiiiiie ettt e e e s e s st e e s s e e e e s e e s annreees 6
1.4. 2020 Abandonment of Legacy PipeliNes.........uciieiiiiiiiiiiiiic e 6
1.5.  Recent Filling and Stabilization ...........cceiiiiiiii i 6
O ST A 0y O I (T | 1 =Y o Vor Y o o =T o PR 7
B 20t T 1 4 01 o =T =T L £ OO SPRRRRNt 7
1.6.2. SPIlIWAYS et — e et e et — e e e e —at e e a bt r e e e aatraeeaaraees 8
R T 1o Y R Y L= £ F PSSP OUPRRRUPPP 8
1.6.4. 2070 Resiliency Project — Cost and FUNAING .......c.uoveiiiiiiiiiiicc e 8
2. INTERIM STABILIZATION PROJECT ....eiiiiieeiiiiitieitee e ettt a e et e e e e e e e e e ennbanseeaeeeeaannes 8
3. INTERIM PROJECT OBJECTIVES .....oiiiiiiiiiiiitieie ettt 9
4. SITE CONDITIONS & CHALLENGES ..ottt 9
e O ¥ Y A o o [ o o U 10
4.2, 1dentified ChallE@NEES .....coii i et e e r e 10
. DA SAFETY ittt bRttt nn s 12
5.1, Safety & StrUCTUIAl.......eiee e e e e s e e e e e e e s s r e e e e s 11
I R 71 o 11 1721 d (oY A o] o RO U PP 11
5.2.1. Filling of Old SEdIMENT Basin: .......uuuiiiiieiiiiiiiiiie e e s ecsrer e e e s s r e e e e e s st e e e e e e e e s snnnrreereeeeeas 11
5.2.2. Erosion & Seepage CoNtrol IMEASUIES: .......c.vuiiiiiiiee e it e e seiie e e st e st e e s are e et re e e e sbae e e e enes 11
5.2.3. Structural Monitoring ENhanCemMENtS ..........vuiiiiiiei e r e 12
5.2.4. BenefiCial SOl REUSE: ....uvviiiii ettt e e e e e e e e st e e e e e s s sebbbbeeeeeee s 12
6. HYDROLOGIC & HYDRAULIC CONSIDERATIONS ......coiiiiiieitieiiiesiie ettt 13
6.1. Hydraulic Modeling & Risk ASSESSIMENT.........uviiiiiiieiiiiii e et 13
6.2. Embankment Resilience & Spillway Discharge Considerations........cccccccoevvieeeeeeeeiiiiiinenneeennn, 13
7. IMPACT AVOIDANCE & MINIMIZATION STRATEGIES ........utiiiiiiiiiiiiiiiite et 14
7.1.  Rules and Regulations for Dam Safety APPendiX........cccveiiiiiiieiiiiie i 14
7.2, StAbIliZation IMIBASUIES......cciiei i ittt e e e sttt e e e e e s st et bbb e e e e e e e e s sbabbeeeeeeaeas 15
7.3.  Hydrologic & Hydraulic ENhancemeNnts ..........uueiiiiiiiiiiiiiiecc et e e n e 16
7.4.  Erosion & Sedimentation Control Plan (ESCP)........ccouiuiiiiiiiiiei ettt 16
8. CONCLUSION. ...ttt ettt e ookttt et e e e e e e ek kb ettt e a2 e e s e kb bbb et e e e e e e e bbb bbb e e e e e e e annnbbnneaaaeeas 16

Appendix A: VEgETation Plan..........ci ittt e e e r e e et a e e s e e e e an 18



Appendix B: SOil Management Plan ... e e e e r e e e e e r e e e e e e e nne 24

Appendix C: Easton Pond North Dam: Visual Inspection/Evaluation RepOort.........cccceeveevieiiiiieeiveeireeeneens 20
Appendix D: Easton Pond South Dam: Visual Inspection/Evaluation Report ..........cccoeeveveeiiiecciee e 49
Appendix E: Conceptual Design Report: North and South Easton Pond Dams Resiliency Project.............. 77
Appendix F: Construction Completion Report: Easton Pond North Dam Auxiliary Spillway Repairs ....... 248
Appendix G: BUilding Official LEtter ....uii i e e e e s s e e e e e e e as 557
Appendix H: Proof of OWNEISNID......cuuii it e e e s s e e e aaaee s 559
APPENTIX 12 PreVioUS CRIVMIC'S.......iiiiie it ettt ettt e e sttt s e e st e e st e e e be e e st e e s beeesateesnbeeeabeeesnbeeennes 562

Appendix J: Coastal FEAtUIre PROTO ......ccoii i e e e e e e e e e s e st eaeeaeeeas 580



DAM SAFETY: INTERIM STABILIZATION REPORT
North & South Easton Pond in Vicinity of Old Sediment Basin

100 Bliss Mine Rd, Newport, RI 02840
2/20/25

1. INTRODUCTION
1.1. PURPOSE

This report details interim stabilization measures for the North Easton Pond embankment
downstream of the auxiliary spillway near the old sediment basin. The area currently remains
in violation of the Rhode Island Dam safety regulations, as identified in RIDEM NOV issued
April 13, 2016, and has been increasingly impacted by intense storms. These measures outline
priority work for dam safety compliance while adhering to Rhode Island Department of
Environmental Management (RIDEM) dam safety regulations, Coastal Resources
Management Council (CRMC) requirements, and other relevant regulations, guidance, and
best practices.

The Easton Pond Dam system is essential to the drinking water supply for Aquidneck Island.
North and South Easton Ponds serve as critical water impoundments. Failure to stabilize the
embankment poses significant risks to potable water security, regulatory compliance, and
infrastructure resilience.

1.2. NEWPORT WATER SYSTEM

The original Newport water works system dates back to 1876 when the City accepted George
Norman's proposal to build the Easton Ponds and a waterworks system. In 1881, the Newport
Water Works Company was incorporated and was later succeeded by the Newport Water
Corporation in 1929. The City of Newport has owned and operated the water system since
1936. The City Charter indicates the City's legal authority to own and operate the water
system. The water system is currently known as the City of Newport, Department of Utilities,
Newport Water Division (NWD). The Station No. 1 Site, AP 11 Lot 731, Bliss Mine Road, has
been developed with ongoing improvements, operations, and maintenance since 1876.
Supporting aerial photos, plans, and other documentation have been previously provided and
can be provided again on request.

The NWD is a division of the City of Newport Department of Utilities, which is responsible for
the day-to-day operations and maintenance of the water system. The NWD water system
consists of nine (9) surface water reservoirs, two (2) treatment plants, five (5) water storage
facilities, nine (9) raw and treated water booster pump stations, and approximately 200 miles
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of distribution piping. There are 14,895 customer service accounts within the water system,
including ten (10) connections with the Naval Station Newport, serving over 40,000 customers
in Newport, Middletown, and Portsmouth. The NWD also maintains a wholesale connection
with the PWFD, where water is sold wholesale to the Portsmouth Water and Fire District.

The adjacent North and South Easton Ponds are located in Newport and Middletown and are
separated by an earthen embankment known as North Easton Pond Dam (NEPD). NEPD is an
approximately 2,780-foot-long earthen dam with a maximum reported structural height of
approximately 14-feet and an estimated hydraulic height of about 10-feet. The NEPD
embankment divides the open waters of North Easton Pond (NEP) and South Easton Pond
(SEP) to form a hydraulic barrier between the impoundments. NEPD primary spillway, a 130-
foot-long concrete weir lined with riprap, is located at the southeastern corner of the
reservoir. A 100-foot-wide auxiliary spillway and its discharge channel are situated at the
southwestern corner of the reservoir, directly to the south of the NWD treatment plant. A
vegetated sediment basin lies to the south of the NEPD auxiliary spillway between the two
impoundments.

South Easton Pond Dam (SEPD) is directly downstream and south of NEP Dam. SEP Dam is
surrounded by critical infrastructure including a state highway (Memorial Boulevard, Route
138A), an ultraviolet stormwater disinfection system, a sewage pumping station, and a public
beach (Easton Beach). There are numerous residential and commercial properties in the direct
vicinity of the dam, in addition to the roads and utilities that connect them. South Easton Pond
was constructed in portions of what was previously a low-lying marsh area, necessitating a
ringed embankment and moat around the impoundment. SEPD is an approximately 9,700-
foot-long earthen dam with a maximum reported structural height of approximately 13 feet
and a hydraulic height of about 10 feet. The embankment runs around 85% percent of the
perimeter of the impoundment, with the NEPD along the northeastern side of the pond
extending across the last 15% to fully surround the pond. These ponds function as storage
and distribution reservoirs, collecting runoff from Bailey's Brook watershed. Water is pumped
more than the system demand from the Paradise and Gardiner Ponds, which flows into NEP.
The total storage capacity of the North and South Easton’s Ponds is 685.1 MG, and the total
usable capacity of the ponds is 650.8 MG and represents a critical portion of NWD safe yield.
Without these reservoirs, Newport Water’s capacity would decrease from 16 million gallons
per day (MGD) to 7 MGD, posing a significant risk to public water supply reliability.

These ponds and the moat are not naturally occurring but rather manmade structures
designed in the 1800s specifically to supply drinking water for the City of Newport. The water
supply system has significantly changed since its initial construction. Due to the impacts of
the increased scale of operations, urbanization, climate change, and aging infrastructure,
action to strengthen the resiliency of these structures is necessary and overdue. In fact, the
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NWD has been actively working on these issues since the late 1980s; this is documented in
the 1991 USDA Flood Prevention Evaluation for Ellery Road and Eustis Avenue (1991 USDA
Study). While flooding and water quality issues predate this study, numerous studies, reports,
engineering design, and construction have followed including but not limited to:

e Easton Pond Dam and Moat Study

e Easton Beach Ultraviolet Light Disinfection Pilot Study Report

e Easton Beach Ultraviolet Light Disinfection Preliminary Design Report

e Easton Beach Ultraviolet Light Disinfection Final Design and Bid Documents

e Complete Permitting and Associated Bidding Bid and Construction

e Easton Beach Ultraviolet Light Disinfection

e South Easton Pond Dam Repairs and Improvements — Design and Construction

e Easton Pond Dam Spillways and Lawton Valley Reservoir Dam Evaluation and Design
Project

e Climate Resiliency Assessment Technical Memorandum - North and South Easton
Pond Reservoirs

e Easton Pond Dam North Spillway Repairs

1.3. 2007 NOR'EASTER DAM IMPACTS

In April 2007, a powerful nor'easter struck Newport, Rhode Island, causing significant damage
to the dam system of SEP & NEP. This required an emergency response from City workers and
crews from Naval Station Newport to stabilize the embankments and prevent a breach.
Immediate stabilization efforts included reinforcing the eroded sections with stone riprap to
mitigate further erosion. Following the emergency repairs, a long-term solution was designed,
permitted, and constructed, culminating in the 2013 completion of the articulated concrete
matting system on a portion of south, north, and west embankments to enhance structural
resilience and prevent future failures.

1.4. 2020 ABANDONMENT OF LEGACY PIPELINES

Numerous legacy issues, such as the 2020 abandonment of legacy pipelines in response to
water loss by conduit, such legacy conditions continue to require ongoing and preventive
maintenance while we sign, permit, and fund long-term solutions.

1.5. RECENT FILLING AND STABILIZATION

Over the last few years, beneficial reuse and strategic filling by NWD has been employed to
maintain and enhance these structures, helping to improve their stability, resilience, and
longevity. The interim project focuses on stabilizing the sediment basin to extend its
functional lifespan and stabilize the NEPD while the design and permitting phases for a long-
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term resilience project proceed.

This approach aligns with projected climate conditions. Present-day 50-year inland
precipitation events could exceed the capacity of both dams, leading to overtopping at
existing low points in their embankments. Flow transfer currently occurs near the sediment
basin and over the SEP.

Modeling indicates that, under present-day conditions, overtopping due to inland flooding
would occur during a 10-year storm event, while saltwater intrusion would result from a 10-
year coastal surge event; both of which have been observed in recent intense storms. Under
projected 2070 climate conditions, the SEPD’s capacity would be exceeded by a 10-year inland
flood, significantly increasing the risk of overtopping and failure for storms of smaller return
periods.

Additionally, overtopping of the existing dam embankments due to coastal surge could occur
during present-day 100-year (SEPD) and 200-year (NEPD) events. By 2070, this risk escalates,
with overtopping predicted during 5-year (SEPD) and 50-year (NEPD) coastal surge events.
Overtopping and subsequent erosion remain critical failure mechanisms for both structures.

1.6. 2070 RESILIENCY PROJECT

Newport has continued to work with Fuss & O’Neill, Inc. (F&O) on two alternatives to improve
the resilience of the NEPD and SEPD against future intense coastal and inland storms in
Newport and Middletown, Rhode Island from a previous phase of work summarized in Fuss &
O’Neill’s Report titled Climate Change Resiliency Assessment - Technical Memorandum North
and South. This resulted in a December 2023 design report that is essentially a continuation
of the previous work.

The recommended plan is as follows: now in active design, advance to a permitted shovel-
ready project.

1.6.1. EMBANKMENTS

A total of 7,900 feet of embankments surrounding the NEP and SEP would be raised and
armored, and 1,150 feet would just be armored.

Raised to an elevation of 13.4 feet for the NEP embankments to limit overtopping due to
inland flooding and

Raised to an elevation of 12.1 feet for the SEP embankments to limit overtopping due to inland
and coastal flooding.

Armored with Articulated Concrete Block (ACB) matting, similar to the repairs done on the
SEP western embankment, to reduce risk of erosion and protect against wave action, moat
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flows, and overtopping events.

1.6.2. SPILLWAYS

The NEP auxiliary spillway was removed and replaced in kind in the Summer of 2023.

The removal and reconstruction of the SEP primary spillway and the installation of a
hydraulically powered crest gate. The SEP primary spillway would be widened from its current
hydraulic width of 100 feet and height of 4.5 feet to have a hydraulic width of 120 feet and 7
feet to prevent saltwater intrusion through the SEP spillway. The gate would connect to
constructed concrete piers on either side of the gate.

1.6.3. TIDAL GATE(S)

Tidal gates at J Paul Braga Jr. Memorial Field would span across the Moat and perpendicular
to the SEP north embankment to prevent saltwater intrusion through the NEP auxiliary
spillway. The final location and any required modifications to the Moat will be designed and
permitted under the 2070 Resiliency Project.

1.6.4. 2070 RESILIENCY PROJECT — COST AND FUNDING

The current design poses substantial mitigation benefits from risks under current conditions,
including the mitigation of loss of services, including potable water, sanitary sewer, electric,
UV plant generators, and emergency response. Additionally, the design mitigates traffic
detours, embankment breach repairs, roadway repair costs, UV plant damage, and, most
importantly, loss of life.

The budgetary opinion of construction costs associated with embankment raising, armoring
alternatives, and hydraulic barriers is $37.0 to 52.2 million. Even with these conditions, the
peak water surface elevations in NEP Dam still exceed the dams’ proposed embankment
elevations during the % PMF event; the embankment separating NEPD and SEPD should be
designed and constructed to overtop without forming a breach. As design advances, we will
look to maximize flow from North to South.

The only funding option for this project is FEMA’s Building Resilient Infrastructure and
Communities (BRIC) grant. The future of this program is currently unknown as the BRIC notice
of funding was removed for changes that align with the new administration. The program
would fund 75% of the final design and construction costs if awarded. The NWD would need
to provide a 25% match, about $10.5 million.

. INTERIM STABILIZATION PROJECT

The interim project is developed in alignment with dam safety regulations and critical drinking
water supply protections, acknowledging prior dam safety violations and an existing consent
agreement. Given the increased storm frequency and intensity we’ve experienced in recent
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years, additional structural reinforcements are required to prevent further damage and risks
until the long-term resiliency plan can be implemented. The sediment basin is no longer used
for its original purpose, resulting in vegetation, safety, maintenance issues, increased seepage
concerns, and the associated risk of structural failure, necessitating urgent mitigation
measures.

3. INTERIM PROJECT OBJECTIVES

The Interim primary objectives of this interim stabilization effort are:
e Prevent further sediment loss and environmental degradation.
e Improve site stability and reduce problematic vegetation coverage.
0 Phragmites grow back very quickly
0 Evenif cut, its underground rhizomes

0 Phragmites cut in spring or early summer; they can regrow to nearly full height
(10- 15 feet) by late summer.

0 |If the area is not adequately addressed, Phragmites will require indefinite
maintenance combined with herbicide treatment.

O Mitigate vegetative cover for burrowing animals.

e Enhance flood resilience in the short term, installing riprap protection to mitigate
erosion.

e Maintain compliance with regulatory requirements while planning long-term
improvements.

e Address dam safety concerns and ensure continued compliance with the consent
agreement.

e Prioritize the protection of the critical drinking water supply system.

e Mitigate seepage risks through reinforcement strategies and controlled drainage
improvements, if necessary.

e Leverage beneficial reuse and controlled filling efforts to reinforce embankments and
improve long-term stability.

e Allow for a complete regular inspection and monitoring without interference from
vegetation.

4. SITE CONDITIONS & CHALLENGES
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4.1. CURRENT CONDITIONS

The SEPD (State ID#585, Federal ID# RI09101) is comprised of earthen embankments
and a spillway structure enclosing the SEP.

The NEPD (State ID#584, Federal ID# RI09103) is comprised of an earthen
embankment berm, primary spillway, auxiliary spillway, sediment basin and separates
NEP & SEP.

The SEPD embankment extends from the emergency overflow auxiliary spillway of the
NEP running along the western perimeter and continuing along Memorial Boulevard,
reaching a height of approximately 13 feet from toe to crest.

The embankment continues along the eastern border of the SEP in Middletown,
connecting to the NEP overflow primary spillway.

The NEPD embankment between NEP & SEP serves a critical water quality function by
increasing detention time in NEP and protecting pressure mains carrying raw and
treated water to the distribution system.

The Moat is a manmade channel that surrounds the SEP on its west, south, and east
sides. The southern end of the Moat meets the eastern portion at the spillway to the
SEP. It then flows under Memorial Boulevard, splitting Easton Beach and Atlantic
Beach before entering Easton’s Bay between the two beaches.

A smaller embankment forms the southwestern boundary of the NEP near the
treatment plant, with an approximate height of 5 feet and grassed downstream
slopes.

Upstream slopes of all embankments were originally armored with riprap or stone,
but severe scarp formation and high vegetation growth are now evident.

Localized erosion is continuously being addressed by NWD maintenance crews
responsible for mowing embankment crests and downstream slopes.

Historical modifications include repairs after hurricane damage in 1938 and 1985 and
after nor’easter damage in 2007, with portions of the embankment reconstructed to
restore dam integrity.

Over the past few years, controlled filling and beneficial reuse efforts have been
implemented to improve embankment integrity, mitigate erosion, enhance overall
flood resilience, and protect water supply.

Trespassing and passive use have caused localized trampling and path formation,
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resulting in ruts directly impacting erosion and channeling. This is particularly
concerning in areas of legacy riprap more suitable to disturbance.

4.2. IDENTIFIED CHALLENGES

e Potential coastal surge and saltwater intrusion during extreme weather events.

0 Modeling indicated that saltwater intrusion would occur in a present-day 10-
year coastal surge event.

e Potential capacity exceedance and overtopping during inland precipitation events.

0 Modeling indicated that overtopping resulting from inland flooding would
occur in a present-day 10-year storm event.

¢ Insufficient spillway capacity to manage increased flood levels.

e Encroachment of invasive vegetation affecting inspection, maintenance and structural
integrity.

e Compliance with the consent agreement regarding dam safety and stabilization.

e Increased suspected seepage identified in visual inspections due to deteriorating
structural conditions and lack of effective drainage.

e The auxiliary spillway is only intended to be activated in flood conditions; however,
the existing system is vulnerable in most storm events, such as a present-day 10-year
storm event that could result in overtopping via inland flooding.

e Seepage pathways in the old sediment basin are contributing to water loss and
stability concerns, requiring mitigation efforts to maintain the integrity of the drinking
water supply system.

e The Moat serves three critical purposes:

0 Provides a pathway for stormwater to discharge around the drinking water
supply without entering it. Several stormwater outfall pipes collect runoff from
surrounding areas and discharge into the Moat.

0 Prevents saltwater intrusion into the drinking water supply. Tidal flow backs up
into the Moat, but an impoundment structure prevents this flow from
contaminating the ponds.

0 Provides a discharge path when SEP reaches full capacity.

e The Moat receives flow from multiple sources, including:
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0 Groundwater discharge and sanitary sewer overflow.
O Tidal backflow.
0 Stormwater discharge from land adjacent to the ponds.
O Stormwater runoff from Memorial Boulevard.
0 Overflow from SEP.
0 Wave Avenue Pump Station.
5. DAM SAFETY

5.1. SAFETY & STRUCTURAL

Seepage & Stability Risks: Identified seepage could cause internal erosion, piping, and
structural failure, requiring immediate mitigation.

Hydraulic Pressures & Overtopping Risks: Hydrologic modeling predicts system overtopping
by inland flooding in a present-day 10-year storm event. Increased vulnerability to storm
events, overtopping, and soil migration threatens embankment stability. These conditions
have been experienced in recent storm conditions.

Structural Integrity of Spillways & Embankments: Previous assessments highlighted existing
structural vulnerabilities, necessitating intervention for regulatory compliance and resilience.
The City has updated its Operation & Maintenance Plan to include active monitoring during
significant storms and inspections after one foot or greater storms. Additionally, the plan
includes a minimum of once-a-year RTK Drone inspections and thermal inspections as needed.

Regulatory Obligations: This project aligns with prior dam safety consent agreements and
ensures adherence to state-mandated maintenance protocols.

5.2. STABILIZATION WORK
5.2.1. FILLING OF OLD SEDIMENT BASIN:

Eliminates potential for uncontrolled seepage pathways, reducing hydraulic gradients and
internal erosion risks.

Provides a stable inspection area for ongoing maintenance and compliance monitoring.

Reinforces embankment stability, mitigating failure indicators such as settlement, piping, and
animal burrowing.

5.2.2. EROSION & SEEPAGE CONTROL MEASURES:

Installation of armored riprap on downstream slopes exceeding 3:1 to protect embankments.
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Implementation of toe drains and relief wells to manage seepage and reduce subsurface
pressure build-up, per US Army Corps of Engineers (USACE) design criteria if needed. Follow
up material will be provided prior to installation for review and approval.

Vegetation management to limit root penetration and prevent soil destabilization. The area
will be planted in alignment with our Vegetation Plan to ensure a low-maintenance program
that effectively mitigates geese and other wildlife adversely impacting water quality and
system stability while delivering a sustainable ecosystem for bees and other pollinators. See
Appendix A for Vegetation Plan.

5.2.3. STRUCTURAL MONITORING ENHANCEMENTS:

The seepage visual monitoring points field is marked to track hydraulic changes.

To mitigate potential seepage pathways from the old sediment basin, an AquaBlok cutoff dam
trench will be installed. AquaBlok, a bentonite-coated aggregate, will create a low-
permeability barrier that effectively reduces water infiltration and controls subsurface
migration. The trench will be strategically placed to intercept and block seepage, ensuring the
structural integrity of the surrounding area while preventing contamination or unintended
water movement. This installation is a proactive measure to enhance long-term stability and
environmental protection

Routine inspection and embankment maintenance per the Operation & Maintenance Plan.
5.2.4. BENEFICIAL SOIL REUSE

North and South Easton Ponds were constructed in the late 1800s and underwent repairs in
the 1930s. Due to the availability of existing glacial till with slowly permeable soil, construction
utilized locally sourced materials. The naturally occurring fragipan in the area, which restricts
water movement, was leveraged to enhance water retention. Fragipan is typically composed
of silt and fine sand, but its dominant texture is usually silt loam to silty clay loam. This m,
material is easily detained in the field by Feel Test (Ribbon Test), Sedimentation Test (Jar Test),
Hand-Washing Test or Smear Test.

Test Silt Loam Silty Clay Loam
Feel (Ribbon) Test Smooth, short ribbon (<1 inch) Sticky, longer ribbon (1-2 inches)
Jar Test Thick silt layer, minor clay More clay, cloudier water
Hand-Washing Test Washes off easily Leaves sticky residue
Smear Test Smooth, slight sheen Sticky, resists spreading

Because the materials were locally sourced, they do not fully meet modern construction
specifications. To address this, the city has implemented a soil management strategy for
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beneficial reuse, as the island's soil composition closely aligns with that originally used in the
dam's construction.

The Department of Utilities Soil Management Plan allows for the reuse of excavated materials
unless there are clear signs of contamination. Materials in this region are generally considered
urban fill, which may include a mix of sand, gravel, brick, ash, cinders, and construction debris.
The soil in the project area is primarily silty and sandy loam, aligning with regional material
composition. However, reuse is restricted if the soil exhibits potential contamination
indicators. Soil reuse poses many benefits, including reduced environmental impact & waste,
improved soil quality, reduced erosion, and improved site drainage.

Indicators of potential contamination include visual, olfactory, textural & physical, and
chemical & analytical indicators.

When soil shows indicators of potential contamination, the Soil Management Plan directs
staff to follow a structured approach: identify, segregate, contain, document, and dispose.

Following the successful disposal, staff conduct post-work cleanup and documentation,
including the decontamination of equipment, documentation of sampling results, disposal
manifest & site conditions, and submission of reports as required. See Appendix B for Soil
Management Plan.

. HYDROLOGIC & HYDRAULIC CONSIDERATIONS
6.1. HYDRAULIC MODELING & RISK ASSESSMENT
HEC-RAS hydraulic modeling assessed spillway discharge under various storm return periods,

modeling predicts system overtopping via inland flooding in a present-day 10-year storm
event.

Visual confirmation of active seepage but not indicative of internal erosion and full scale of
stability issues, necessitating targeted control measures and continuous monitoring.

Flood scenarios evaluated for future climate conditions show increased risks by 2070 without
mitigation, but funding for the implementation of the long-term resiliency project remains
unknown.

6.2. EMBANKMENT RESILIENCE & SPILLWAY DISCHARGE CONSIDERATIONS

Storm Resilience: Present-day 10-year storms pose a risk of overtopping, requiring the
implementation of an interim stabilization project to stabilize our ponds and water supply
until the recommended long-term project is funded and constructed.

Interconnectivity: NEPD embankment overtops during the present-day 50-year inland
precipitation event could result in a “domino” breach scenario in which SEPD subsequently
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overtops and fails. In recent years, we’ve increasingly experienced high-intensity, short-

duration storm events that overwhelm our systems, necessitating expedited interim

stabilization measures.

Failure Risk Mitigation: The NEP spillway overflows the South Pond embankment, increasing

failure risk until long-term hardening measures are implemented. The interim project creates

a controlled overflow design, ensuring dam safety without embankment breach formation.

. IMPACT AVOIDANCE & MINIMIZATION STRATEGIES
7.1. RULES AND REGULATIONS FOR DAM SAFETY APPENDIX

1)

2)

3)

4)

Minimize the impacts of lowering the water elevation in a reservoir during a repair project,
such as installing a temporary cofferdam. This is necessary to reduce detrimental impacts
to fish and wildlife associated with the wetland environment and to reduce loss of aquatic
vegetation that serves as wildlife habitat. If a dam owner is unable to install controls to
maintain water in the reservoir to assist in protecting fish and wildlife habitat, the dam
owner must specifically inform the Director of this situation and document in writing why
water is not proposed to be maintained upstream of the dam during the repair activity.
Efforts must be made to avoid drawdowns between April 15 to July 1, and to avoid
significant drawdowns between October 15 and March 15.

e The project, as proposed, has no impact on the water elevation in the reservoir.

Use best management practices for installing sediment and erosion controls to prevent
sediment from entering adjacent waters of the state.

e Erosion and sediment control (ESC) measures will be employed in accordance with
the Rhode Island Soil Erosion and Sediment Control Handbook, as indicated in the
drawings provided. Temporary controls will be used if necessary. Permanent
controls generally consist of vegetation and riprap stone armor protection.

Minimize construction disturbance to keep disturbed soils and areas subject to erosion to
a minimum.

e As mentioned above, erosion and sediment control (ESC) measures will be employed
in accordance with the Rhode Island Soil Erosion and Sediment Control Handbook. The
area of disturbance will be limited only to what is deemed necessary for project
construction activities, and staff will follow best practices relating to soil preparation,
topsoiling, low-impact equipment, monitoring, and maintenance to minimize
disruption.

Prevent any hazardous substances injurious to aquatic life used during the repair activity
from entering any adjacent water and freshwater wetlands.
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5)

6)

7)

8)

e All materials which could be a potential source of pollution, such as gasoline, diesel
fuel, hydraulic oil, etc. will be stored in a safe location and properly disposed consistent
with all applicable law and/or regulations. See Appendix B for Soil Management Plan.

Stabilize all disturbed soils following construction activities to ensure erosion will not take
place.

e Project will be implementing both temporary and permanent best management
practices for sediment and erosion control. Additionally, project will follow the
Vegetation Plan (Appendix A) to stabilize soil, prevent erosion, and maintain
ecosystem health.

Minimize clearing of vegetation to that necessary to conduct the project and remove the
slash material from adjacent freshwater wetlands and water bodies.

e Removal of excessive woody vegetation that contributes to soil instability. Targeted
clearing along embankments while preserving beneficial root systems and maintaining
stability. Implementation of erosion and sediment control measures to prevent runoff
impacts. Ensure vegetation management aligns with freshwater wetland and coastal
management regulations.

Use only the amount of fill of other material necessary to complete the project and
minimize the placement of material in any flood plain.

e Allfilling is associated with the embankment stabilization and is necessary to ensure
stability, proper operation, and ongoing maintenance. The amount of fill used is
limited to only what is required to complete the project while minimizing placement
within any floodplain. Materials to be used in the completion of project maintenance
and repairs are consistent with materials currently used in the area. No new above-
ground structures are proposed under this project. The Station No. 1, AP 11 Lot 731,
Bliss Mine Road has been developed with ongoing improvements, operations and
maintenance since 1876.

Replace, restore or mitigate alterations to freshwater wetlands as deemed necessary in
the opinion of the Department.

e The primary purpose of the project is to ensure the protection and continued viability
of the drinking water complex. All freshwater wetlands within the project area play a
critical role in this system.

7.2. STABILIZATION MEASURES

Application of a stabilization seed mix suitable for wetland-adjacent areas.
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e Use of biodegradable erosion control blankets to promote root establishment.
e Strategic placement of riprap in areas vulnerable to scour.

e Incorporate storm damage mitigation measures to address resiliency needs in the face
of increasing extreme weather events.

e Reinforcement of embankments with geogrid riprap to prevent structural failure from
repeated storm events and increased hydraulic pressure.

e Incorporation of controlled filling and beneficial reuse strategies to improve
embankment stability and long-term resilience. See Appendix B for Soil Management
Plan.

7.3. HYDROLOGIC & HYDRAULIC ENHANCEMENTS

e Temporary grading adjustments to improve drainage patterns.
e Clearing of obstructed spillways and installation of sediment control barriers.

e Monitoring and adaptive management during storm events as detailed in the Operation
& Maintenance Plan.

e Installation of toe drains and relief wells to address seepage concerns and prevent
internal erosion if needed. Subject to review and approval from Dam Safety.

e Consideration of cutoff walls or upstream impervious blankets at toe of proposed
embankment to reduce seepagerisks.

7.4. EROSION & SEDIMENTATION CONTROL PLAN (ESCP)

Erosion and sediment control (ESC) measures will be employed in accordance with the Rhode
Island Soil Erosion and Sediment Control Handbook. Project will be implementing both
temporary and permanent best management practices for sediment and erosion control.

. CONCLUSION

The interim stabilization project for the old sediment basin provides a necessary bridge
between current vulnerabilities and long-term resilience planning. By implementing targeted
clearing, stabilization techniques, and beneficial reuse efforts, Newport can mitigate erosion
risks while advancing efforts to secure funding and develop a comprehensive resilience
strategy. The project prioritizes dam safety, critical drinking water supply protection, and
continuous stabilization to address prior regulatory concerns and prevent future violations.
The interim stabilization and later resiliency projects are necessary to protect the long-term
reliability of Aquidneck Island’s primary raw water supply and, subsequently, the public’s
health.
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Vegetation Plan

City of Newport, Department of Utilities: Newport Water Division
Overview:
The vegetation plan is formulated to the unique needs of embankment dams near freshwater
and coastal areas, focusing on stabilizing soil, preventing erosion, and maintaining ecosystem
health. It recommends selecting plant species that can thrive in the project area, ensuring
biodiversity and resilience to changing conditions.
Key Criteria:

e Resistant to geese (they avoid strong-smelling, fibrous, or tough plants)

e Low maintenance (minimal mowing, drought/salt tolerance)

o Erosion control (stabilizes soil near freshwater sources)

Recommended Plants:

Ground Covers:

1. Creeping Thyme (Thymus serpyllum or Thymus praecox) — Aromatic, geese avoid it,
low-growing, minimal mowing.

2. Seaside Goldenrod (Solidago sempervirens) — Thrives in coastal conditions, deep-
rooted for stability.

3. Bearberry (Arctostaphylos uva-ursi) — Dense, low-maintenance, salt/drought tolerant.

4. Wild Strawberry (Fragaria virginiana) — Forms a ground mat, spreads easily, wildlife-

friendly.
5. Common Yarrow (Achillea millefolium) — Drought/salt-resistant, tolerates poor soil,
fibrous leaves deter geese.

Native Grasses & Sedges:

6. Little Bluestem (Schizachyrium scoparium) — Deep-rooted, erosion-resistant,
drought/salt tolerant.

7. Switchgrass (Panicum virgatum) — Good for stabilization, upright growth.

8. Baltic Rush (Juncus balticus) — Thrives in moist areas, controls erosion.

9. Pennsylvania Sedge (Carex pensylvanica) — Dense, low-growing, geese-resistant.

10. Beach Grass (Ammophila breviligulata) — Ideal for coastal stabilization, low
maintenance.

Implementation Tips:



¢ Diverse mix of ground covers and grasses for resilience.

¢ Avoid manicured turf; geese prefer open, mowed areas.

¢ Native plants attract pollinators, enhance biodiversity.

¢ Minimal mowing — once or twice a year max for aesthetic control.

For embankment dams, vegetation must provide erosion control, soil stabilization, and low
maintenance while being resistant to geese. Below is an updated list of plant species well-
suited for embankment dams near freshwater and the coast:

Ground Covers (Erosion Control, Low Maintenance)

1. Creeping Red Fescue (Festuca rubra) — Deep-rooted, drought/salt-tolerant, excellent for
stabilizing slopes.

2. Creeping Juniper (Juniperus horizontalis) — Drought-resistant, geese avoid it, effective
at holding soil.

3. Pennsylvania Sedge (Carex pensylvanica) — Low-growing, dense roots prevent erosion,
thrives in sandy/rocky soil.

4. Bearberry (Arctostaphylos uva-ursi) — Excellent erosion control, drought/salt-tolerant.

5. Wild Strawberry (Fragaria virginiana) — Forms a ground mat, spreads easily, stabilizes
soil.

Native Grasses (Slope Stability, Deep Roots)

6. Little Bluestem (Schizachyrium scoparium) — Deep-rooted, prevents soil washout, low
maintenance.

7. Switchgrass (Panicum virgatum) — Erosion-resistant, deep-rooted, geese generally avoid
it.

8. Big Bluestem (Andropogon gerardii) — Tall, fibrous roots, holds embankment soil well.

9. Saltmeadow Cordgrass (Spartina patens) — Great for coastal embankments, tolerates
wet/dry conditions.

10. Indiangrass (Sorghastrum nutans) — Strong root system, drought-resistant, stabilizes
slopes.

Sedges & Rushes (Moisture Control, Erosion Prevention)

11. Baltic Rush (Juncus balticus) — Deep fibrous roots, grows well in moist embankment
zones.



12. Fox Sedge (Carex vulpinoidea) — Thrives in fluctuating water conditions, holds soil in
place.

13. Woolgrass (Scirpus cyperinus) — Strong roots, excellent for embankments near water.

14. Soft Rush (Juncus effusus) — Clumping growth, stabilizes damp embankment areas.

15. Tussock Sedge (Carex stricta) — Thrives in wetlands, builds soil stability.

Implementation Tips for Embankment Dams

¢ Avoid shallow-rooted turf grasses (e.g., Kentucky bluegrass) — poor erosion resistance.
¢ Use deep-rooted perennials to anchor soil and reduce slippage.

¢ Mix species to prevent monoculture failure and enhance biodiversity.

¢ Minimal mowing — reduces maintenance, discourages geese.

Vegetation Recommendations for Embankment Dams Based on Slope Gradient
1. Steep Slopes (Greater than 3:1 Slope)
Key Requirements:

¢ Deep-rooted plants to prevent soil erosion and slippage.
¢ Low-maintenance vegetation to reduce mowing needs.
e Drought and salt-resistant plants if near coastal conditions.

Recommended Plants:

o Deep-Rooted Grasses & Sedges (Strong Soil Holders)
1. Little Bluestem (Schizachyrium scoparium) — Drought/salt-tolerant, fibrous roots
stabilize soil.
2. Switchgrass (Panicum virgatum) — Excellent erosion control, adaptable to wet
and dry conditions.
Big Bluestem (Andropogon gerardii) — Tall, strong roots hold steep slopes.
4. Tussock Sedge (Carex stricta) — Handles seasonal wet/dry soil shifts, prevents
soil movement.
5. Baltic Rush (Juncus balticus) — |deal for embankments near water, strong root
structure.
e Low-Growing Ground Covers (Slope Protection, Geese-Resistant)
6. Creeping Juniper (Juniperus horizontalis) — Evergreen, spreads to form erosion-
resistant mat.
7. Bearberry (Arctostaphylos uva-ursi) — Excellent for dry slopes, low-maintenance,
strong roots.
8. Wild Strawberry (Fragaria virginiana) — Spreads easily, holds soil in place.
9. Common Yarrow (Achillea millefolium) — Deep fibrous roots, tough and drought-

w



resistant.
10. Red Creeping Fescue (Festuca rubra) — Low-growing, erosion control, geese tend
to avoid it.

2. Gentle Slopes (Less than 3:1 Slope)
Key Requirements:

e Adaptable plants that allow for some mowing if needed.
e Mixture of grasses and native perennials for biodiversity.
e Salt and drought-resistant species for coastal environments.

Recommended Plants:

¢ Moderate-Height Grasses & Perennials (Erosion & Aesthetics)
1. Indiangrass (Sorghastrum nutans) — Stabilizes soil, provides seasonal color.
2. Saltmeadow Cordgrass (Spartina patens) — Great for wet areas near water.
3. Soft Rush (Juncus effusus) — Works well in damp embankments, holds soil in
place.
4. Golden Alexanders (Zizia aurea) — Attracts pollinators, low-maintenance.
5. Seaside Goldenrod (Solidago sempervirens) — Coastal erosion control, strong
roots.
e Mowable, Low-Growing Grasses & Sedges (Blended with Perennials)
6. Creeping Red Fescue (Festuca rubra) — Low-maintenance, good for gentle slopes.
7. Pennsylvania Sedge (Carex pensylvanica) — Soft texture, can be mowed
occasionally.
8. Woolgrass (Scirpus cyperinus) — Excellent for moisture control.
9. Blue Grama (Bouteloua gracilis) — Short native grass, geese-resistant.
10. Fox Sedge (Carex vulpinoidea) — Holds soil, great for semi-wet areas.

Maintenance & Planting Strategy

o For Steep Slopes:
o Plant deep-rooted grasses and ground covers to prevent erosion.
o Use a hydroseeding mix with native species for quick establishment.
o No mowing — let vegetation grow naturally.

¢ For Gentle Slopes:
o Use a mix of mowable grasses and native wildflowers for aesthetics.
o Mowing can be limited to once or twice per year to discourage geese.
o Encourage deep-rooting species to maintain soil stability.



Recommended Native Plants for Embankment Stabilization:

1. American Beachgrass (Ammophila breviligulata)
Thrives in sandy soils, excellent for dune and embankment stabilization, and tolerates
salt spray.

2. Seaside Goldenrod (Solidago sempervirens)
Salt-tolerant with deep roots, provides erosion control, and adds aesthetic value with
yellow blooms.

3. Switchgrass (Panicum virgatum)
Deep-rooted, adaptable to various soils, and offers excellent erosion control.

4. Little Bluestem (Schizachyrium scoparium)
Drought-resistant, forms dense clumps aiding in soil stabilization.

5. Pennsylvania Sedge (Carex pensylvanica)
Low-growing, forms a dense mat, suitable for gentle slopes, and requires minimal
maintenance.

6. Creeping Red Fescue (Festuca rubra)
Shade-tolerant, forms a dense sod, and is effective for erosion control on slopes.

Seed Mix Recommendations:

For effective establishment, using a specialized seed mix designed for erosion control and
suitable for Rhode Island's coastal environment is recommended. One such option is the New
England Erosion Control/Restoration Mix for Dry Sites, which includes a blend of native
grasses and wildflowers tailored for dry and well-drained soils. This mix is particularly
appropriate for areas requiring quick cover during ecological restoration.

New England Wetland Plants

Implementation Tips:

o Site Preparation: Clear existing invasive vegetation and prepare the soil to ensure good
seed-to-soil contact.

¢ Seeding Time: Optimal seeding periods are spring and late summer to early fall, aligning
with favorable growing conditions.

¢ Seeding Method: Broadcast seeding followed by light raking or rolling ensures seeds are
adequately embedded in the soil.

¢ Mulching: Applying a layer of straw mulch helps retain soil moisture and protects seeds
from erosion.

¢ Maintenance: Minimal mowing is required; once or twice a year is sufficient. Regular
monitoring for invasive species is crucial to maintain the integrity of the native plant
community.


https://newp.com/product/new-england-erosion-control-restoration-mix-for-dry-sites/?utm_source=chatgpt.com
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Soil Management Plan

City of Newport, Department of Utilities
Overview

The City of Newport Department of Utilities Soil Management Plan (SMP) allows for the reuse
of excavated materials unless there are clear signs of contamination. Materials in this region
are generally considered urban fill, which may include a mix of sand, gravel, brick, ash, cinders,
and construction debris. However, reuse is restricted if the soil exhibits potential contamination
indicators.

Indicators of Potential Contamination

Visual Indicators:
e Staining (e.g., black, green, blue, or rust-colored soil)
e QOily sheens on soil or pooled liquid in excavations
e Presence of non-native materials like plastic, glass, or metal debris

Olfactory Indicators:
e Strong chemical odors (e.g., petroleum, solvents, sulfur, or burning smells)
e Rotten egg smell (indicative of hydrogen sulfide or other volatile compounds)

Textural and Physical Indicators:
e Unusually soft or sludge-like material
e Presence of tar or asphalt residues
e High moisture content inconsistent with surrounding soil

Chemical and Analytical Indicators:
e Field screening with a Photoionization Detector (PID) showing elevated volatile organic
compound (VOC) levels
e Known historical industrial or waste disposal activities in the area
e Past environmental reports indicating contamination in the vicinity

Soil Segregation for Suspected Contamination

Bottom Line Up Front
When dealing with potentially contaminated soil during emergency utility work, follow a
structured approach: identify, segregate, contain, document, and dispose.



1. Initial Assessment

Identify Potential Contaminants:
e Observe contamination signs such as odors, discoloration, sheen, or debris.
¢ Review site history (e.g., industrial sites, old fuel stations, landfills).
o Utilize field testing tools like a PID or soil test kits for real-time assessment.

Notify the Relevant Authorities:
e Local environmental agency
e On-site safety officer or emergency response team
¢ Wastewater or stormwater management team (if applicable)

2. Segregation Methods

Establish a Clean vs. Contaminated Zone:
e Place plastic sheeting (6-mil or thicker) on the ground.
¢ Maintain separate stockpiles for suspected contaminated and clean soil.
o Label stockpiles with hazard markers.

Minimize Cross-Contamination:
e Use dedicated equipment for different soil piles (if feasible).
¢ Clean buckets, shovels, and machinery between uses.
e Prevent mixing clean backfill with questionable soil.

Tarp and Contain Stockpiles:
e Cover soil piles with polyethylene sheeting to prevent runoff.
e Secure edges with sandbags or weights.
e Ensure proper slope to avoid pooling of water.

3. Temporary Storage & Testing

Sampling & Analysis:
e Collect representative soil samples.
e Test for common contaminants.
o If time-sensitive, use field test kits before lab confirmation.

Containment & Holding Area:
¢ If contamination is confirmed, store soil in a lined roll-off dumpster or sealed drums.
¢ Use secondary containment trays for soil containing free liquids.

4. Handling & Disposal

Regulatory Compliance:
e Coordinate with the local Department of Environmental Management (DEM).



Disposal Options:
e Clean soil > Can be reused as backfill.

e Contaminated soil - Transport to an approved hazardous waste facility or thermal
treatment site.

Backfilling Considerations:
o If native soil is contaminated, import certified clean fill.
e Use geotextile fabric as a barrier if needed.

5. Post-Work Cleanup & Documentation

Decontaminate Equipment:
e Power-wash and collect rinse water for proper disposal.
e Use absorbent pads for residual contamination.

Report & Record Keeping:
¢ Document sampling results, disposal manifests, and site conditions.
e Submit reports to regulatory agencies as required.

Key Takeaways

+/ Pre-plan and notify authorities in case of contamination concerns.
/ Separate, tarp, and test soils to prevent environmental impact.
+ Follow regulatory guidelines for proper handling and disposal.

+/ Ensure proper documentation to maintain compliance.

This Soil Management Plan ensures that emergency utility work is conducted safely, minimizing
environmental risks while complying with all relevant regulations.
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Dam Name: Easton Pond North Dam
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Owner:  City of Newport
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Easton Pond North Darn

PREFACE

The assessment of the general condition of the dam reported herein was based upon available data and
visual inspections. Detailed investigations and analyses involving topographic mapping, subsurface
investigations, testing and detailed computational evaluations were beyond the scope of this report unless
reported otherwise.

In reviewing this report, it should be realized that the reported condition of the dam was based on
observations of field conditions at the time of inspection, along with data available to the inspection team.

It is critical to note that the condition of the dam is evolutionary in nature and depends on numerous and
constantly: changing intemal and external conditions. It would be incorrect to assume that the reported
condition of the dam will continue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe conditions be detected.

Lo o
Allef B, Crsi, P.E., Senior Vice President
RI PE License No. 8982
PARE CORPORATION
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Easton Pond North Dam Description of Project

1.0 DESCRIFTION OF PROJECT
1.1 General

1.1.1  Authority

The City of Newport, Rhode Island has retained Pare Corporation perform a visuzl inspection
and develop a report of conditions for the Easton Pond North Dam along the Bailey Brook in
Middletown, Rhode Island. This inspection and report were performed in accordance with current
Rhode Island laws.

In accordance with 250-RICR-130-05-1.11C, a qualified engineer or a Department dam
engineer must perform a visual inspection. The visual inspection shall include an assessment of the
condition of the major components of the dam subjectively rated as good, fair or poor. The major
components of a dam are the embankment(s}, the spillway(s) and the low level control structure(s).

Good: meeting minimum guidelines, where no iregularities are observed and the component appears
to be maintained properly.

a component that requires maintenance.

a component that has deteriorated beyond a maintenance issue and requires repair; the
component no longer functions as it was originatly intended.
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1.1.2  Purpose of Work

The purpose of this investigation was to inspect and evaluate the present condition of the dam
and appurtenant structures in accordance with current dam safety regulations to provide information
that will assist in both prioritizing dam repair needs and planning/conducting maintenance and
operation.

The investigation was divided into three parts: 1) obtain and review reports, investigations,
and data pertaining to the dam and appurtenant structures available within the Rhode Island
Department of Environmental Management files; 2) perform a visual inspection of the site; and; 3)
prepare and submit a final report presenting the evaluation of the structure, including
recommendations for additional studies, repairs, and rernedial actions.

1.1.3 Common Dam Safety Definitions

To provide the reader with a better understanding of the report, defmitions of commonly used
terms associated with dams are provided at the end of this report. Many of these terms may be
included in this report. The terms are presented under common categories associated with dams which
include: 1) orientation; 2) dam components; 3) hazard classification; 4) general; and 3) condition
rating,.

1.2 Description of Project
1.2.1  Location

The Easton Pond North Dam is located in the Town of Middletown with a small section

Inspection Date: October 26, 2023 C’P
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Easton Pond North Dam Description of Project

The auxiliary spillway is located near the south west corner of Green End Pond and consists of
a 90-foot wide sharp crested concrete weir concrete training walls and riprapped approach and
discharge aprons. The right downstream wall is stone masonry. Discharges would flow in a westerly
direction toward the moat encompassing Easton Pond.

The low level outlet is situated a short distance left of the junction of the embankment with
Easton Pond South Dam and consist of 12-inch low level out pipe through the embankment. The outlet
is controlled by a gate valve. Flow can be regulated out of and into Green End Pond at this location.

An apparent intake line to the water treatment facility, marked by a steei pile in the
impoundment, is located approximately 150 feet right of the auxiliary spillway. No details of this
structure were available during the preparation of this report.

Recent construction completed on the dam includes replacement of the auxiliary spillway,
resurfacing of the primary spillway training walls, and repairs to the concrete in the primary spillway
weir.

1.2.5 Operations and Maintenance

The City of Newport is responsible for operations and maintenance at the dam, including
undertaking maintenance of vegetation along the crest of the dam, completing regular inspection, and
completing other maintenance as required. In addition, the City of Newport regularly operates the low
level outlet and monitors real time water level data and bacteria.

1.2.6 Hazard Potential Classification

In accordance with current classification procedures under State of Rhode Island dam safety
rules and regulations, Easton Pond North Dam has been classified as a High hazard potential dam by
RIDEM.

Inspection Date: October 26, 2023 C-P
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Easton Pond North Dam

Sta 3+98 - 5+00
Crest:
Upstream Slope:
Downstream Slope:
Downstream Tee:
Sta 5+00 - 6+00
Crest:
Upstream Slope:

Downstream Slope:

Downstream Toe:
Stg 6+00 - 7+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 7+00 - 8+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 8+00 - 9+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 9+00 - 10+00

Crest:

Upstream Slope:

Downstream Slope:
Downstream Toe:

- IrEpt_:ction

bare between auxiliary spillway and 4+75. crest is level.

new riprap between auxiliary spillway and 4+75.

grass covered variable slope, with reeds encroaching on the toe.
overgrown with wetland type vegetation

grassed crest is level

the lower half of the slope is riprap covered; the upper half has been
cleared of vegetation and is generally uniform.

grass covered variable siope, with reeds encroaching on the toe. At
5+40 the slope becomes steeper and continues at this slope for the
remainder of the embankment; erosion 5+95 and 6+00.

overgrown with wetland type vegetation

grassed crest is fevel.

the lower half of the slope is riprap covered; the upper half has been
cleared of vegetation and is generally uniform, possible beaching or
loss of soil below the riprap at 6+46.

grass covered variable slope.

overgrown with wetland type vegetation.

grassed crest is level

the lower half of the stope is riprap covered; the upper half has been
cleared of vegetation and is generally uniform, some scarping along
the upper third

grass covered variable slope

overgrown with wetland type vegetation

grassed crest is level

the lower half of the slope is riprap covered; the upper half has been
cleared of vegetation and is generally uniform, some scarping along
the upper third at 8+60; bowl between 8+95 and $+00.

overgrown grass covered variable slope

overgrown with wetland type vegetation

grassed crest is level

the lower half of the slope is riprap covered; the upper half has been
cleared of vegetation and is generally uniform; bowl between 9+05 to
9+10 and 9+60 to 9+80.

overgrown grass covered variable slope

overgrown with wetland type vegetation

At 16+00 the Easton Pond South Dam enters from the left (west). At this point the Easton Pond North
Dam becomes a causeway between the Green End Pond and Easton Pond with water on both the
upstream and downstream sides.

Sta 10+00 - 11+00
Crest:
Upstream Slope:

grassed crest is level, exposed geotextile 10+25.
riprapped, cleared vegetation

Inspection Date: Cotober 26, 2023
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Easton Pond North Dam

Downstream Slope:

Sta 20+00 — 21+00
Crest:
Upstream Slope:

Downstreamn Slope:

Sta 21+60 - 22+00
Crest:
Upstream Slope:

Downstream Slope:

Sta 22+00 - 25+00
Crest:
Upstream Slope:

Downstream Slope:

Sta 25+00—25+55
Crest:
Upstream Slope:

Downstream Slope:

— _Inspection
steep, with vegetation choked riprap, which appears to have been cut.
Riprap repair 19+25 to 19+75, consisting of gabions, with broken
areas of the steel mesh.

grassed crest is level

riprapped, cleared vegetation.

eroded, near vertical slope 20+50 through 21+00. Depression in new
riprap near 20+45.

grassed crest is level
riprapped, cleared vegetation.
steep, with vegetation choked riprap, which appears to have been cut.

grassed crest is level

riprapped, cleared vegetation. New riprap on slope starting at 23+G0
to the primary spillway.

steep, with vegetation choked riprap, which appears to have been cut.
Some fallen stones throughout.

grassed crest is level, 9-12” dip in the crest noted at 25+11

riprapped, covered with vegetation in the lower third; upstream repair
at 25+11. Top third of crest bare and eroded.

steep, with vegetation choked riprap, which appears to have been cut.
Erosion and bare area near right training wall of primary spillway.

The primary spillway starts at 25+55 and is approximately 120 feet wide terminating at the left

abutment.

2.1.3 Appurtenant Structures

Primary Spillway

e The approach appeared to be ¢lear.

s Flow was noted to be confined to the right half of the spillway. The left haif is higher in
elevation than the right half.

s Previously noted open construction joints and cracks on the weir have been repaired. The
repairs appear to be in good condition. Approximately 5 feet of the left end of the weir was
reconstructed. This area was previously missing.

e The right and left training walls have been resurfaced with new concrete. The repair appears to
be in good condition with no cracks noted.

s In select locations, the area irmmediately downstream from the concrete weir has been filled in
with wire reinforced anchors and stone riprap, possibly to fill apparent sour holes that may
have developed previously.

= The discharge area consists of a stone apron with some missing stones. Some voids are present
between the stones. .

o Wire gabion baskets with stacked stones were noted at the right training wall and
adjacent to the weir along the right side.

Inspection Date: October 26, 2023
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Easton Pond North Dam Inspection

2.3.2 Maintenance of Dam and Operating Facilities

There was no maintenance manual for the dam available at the time of the inspection.
However, it is evident that routine maintenance is completed along the crest to control vegetation and
the city reported the dam was cleared of vegetation within the week before the inspection.

Inspection Date: October 26, 2023 t-_--'P
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Easton f’ond North Dam Assessments and Recommendations

3.2.1 Studies & Evaluations

It is recommended that the owner of the dam arrange for the following investigations to be
performed by a qualified registered professional engineer experienced with embankment dams and
hydrology, maintenance and monitoring activities.

1. Complete detailed hydrologic and hydraulic (H&H) analyses to evaluate the capacity pf the
structure to accommodate various storm events that would be typical for the watershed. It is
recommended that the analyses consider flows associated with the 100-year through the one half
probable maximum flood (1/2 PMF) storm events; while Rhode Island Dam Safety regulations do
not currently dictate a spillway design flood, it is anticipated that upcoming changes to the
regulations will require that High hazard dams can accommeodate the ¥2 PMF storm event. The
analysis should account for the routed inflow that utilizes the full storage capacity within the
impoundment and drainage area. A structure that cannot discharge the inflow associated with
normal storm events will be overtopped in an uncontrolled manner that could damage the structure
and threaten downstream areas.

2. A formalized Operations and Maintenance Manual should be developed for this structure. This
manual should include procedures for maintaining the level of the impoundment, including
adjusting the level of the impoundment in anticipation of rain events to provide additional free
board during the wetter months. Additionally, the manual should include periodic inspection
schedules and operational and maintenance procedures required to ensure satisfactory operation
and minimize deterioration of the facility. The manual should alse provide record keeping
procedures for ongoing inspection and monitoring, such that the condition of deficiencies can be
documented overtime and progressing issues can be noticed. The manual should include schedule
for regular maintenance activities which are to be continued to control and prevent the further
growth of unwanted vegetation and include an operation schedule for each of the gates at the
structure,

3. Continue regular inspection and monitoring of the dam. As the dam is currently classified as a
High hazard potential dam, the completion of a formal visual inspection by a RI registered
professional engineer familiar with dam engineering is recommended every 2 years.

3.2.2 Repairs & Maintenance

The minor repairs presented below should be implemented to help maintain the integrity of the
structure.

I. The upstream and downstream slopes of the dam should be protected from erosion, as wave action
can develop across the surfaces of both Green End Pond and Easton Pond. Riprap should be
augmented in areas of missing slope protection along the upstream and downstream stope and in
the sections of damaged gabions along the downstream slope.

2. Repair the erosion and scarping along the upstream and downstream slope and assess the
effectiveness of the current riprap. Incorporation of larger slope protection stone if necessary.

3. Level the dam crest. Loam and seed and establish a healthy stand of grass.

4. Continue regular maintenance activities including control of vegetation, exercising of the low-
level outlet, and regular inspections.

Inspection Date: Cctober 26, 2023
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Easton Pond North Dam

COMMON DAM SAFETY DEFINITIONS

For a comprehensive list of dam engineering terminology and definitions refer to State of Rhode Island
Rules and Regulations for Dam Safety, or other reference published by FERC, Dept. of the Interior Bureau
of Reclamation, or FEMA.

Orientation

Lpstrgam — Shall mean the side of the dam that borders the impoundment.

Downsiream — Shall mean the high side of the dam, the side opposite the upstream side.
Right — Shall mean the area to the right when locking in the downstream direction.
Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam — means any barrier made by humans, including appurtenant works, which impounds or diverts water.
Embankment — means the fill material, including but not limited to rock or earth, placed to provide a
permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Abutment — Shall mean that part of a valley side against which 2 dam is constructed. An artificial abutment
is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam where there is no
suitable natural abutment,

Appurienant Works — means any ancillary feature of a dam including such structures as dikes, fraining
walls, spillways, either in the dam or separate there from, low level cutlet works, and water conduits such
as tunnels, channels, pipelines or penstocks, either through the dam or its abutments.

Spillway — means a structure, a low area in natural grade or any part of the dam which has been designed or
relied upon to allow normal flow or majer flood flow to pass over or through while being discharged from a
reservoir.

Hazard Classification

High Harard - means a dam where failure or misoperation will result in probable loss of human life.
Significant Harard — means a dam where failure or misoperation results in no probable loss of human life
but can cause major economic loss, disruption of lifeline facilities or impact other concerns detrimental to
the public’s health, safety or welfare. Examples of major economic loss include but are not limited to
washout of a state or federal highway, washout of two or more municipal roads, loss of vehicular access to
residences, {e.g. a dead end road whereby emergency personnel! could no longer access residences beyond
the washout area} or damage to a few structures.

Low Hazard — means a dam where failure or misoperation results in no probable loss of human life and low
economic losses.

General

EAP — Emergency Action Plan — Shall mean a predetermined {and properly documented) plan of action to
be taken to reduce the potential for property damage and/or loss of life in an area affected by an impending
dam failure.

O&% Manual — Operations and Maintenance Manual; Document identifying routine maintenance and
operational procedures under normal and storm conditions,

pormal Pool — Shall mean the elevation of the impoundment during normal operating conditions.

Acre-foot — Shall mean a unit of velumetric measure that would cover one acre to a depth of one foot, It is
equal to 43,560 cubic feet. One million U.S, gallons = 3.068 acre feetf.

Inspection Date: October 26, 2023 c'"P
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Easton Pond North Dam

REFERENCES AND RESOURCES

The following reports were provided by the City of Newport or otherwise referenced within
reviewed documentation.

Nengquit Pond Dam Visual Inspection Report, Pare Corporation, October 2019.

Nonguit Pond Dam Visual Inspection Report, Arcadis, June 2018.

Nonquit Pond Dam Phase I Dam Safety Report, Arcadis, June 2018.

Nonquit Pond Dam Inspection Report, Pare Corporation, September 2013

Nonquit Pond Dam Inspection Report. McMahon Associates, Boston, Massachusetts,
November 15, 2010,

R N

The following were referenced during the completion of the visual inspection and preparation of
this report and the development of the recommendations presented herein

1. “Design of Small Dams”, United States Department of the Interior Bureau of Reclamation,
1987.

2. “ER 110-2-106 - Recommended Guidelines for Safety Inspection of Dams”, Department of
the Army, September 26, 1979.

3. “Guidelines for Reporting the Performance of Dams” National Performance of Dams
Program, August 1994,

The following provides an abbreviated list of resources for dam owners to locate additional
information pertaining to dam safety, regulations, maintenance, operations, and other information
relevant to the ownership responsibilities associated with their dam.

1. RIDEM Office of Compliance and Inspection Website:
hitpzfwww,dem.ri. goviprograms/benviron/compinsp/

2. “Dam Owner’s Guide To Plant Impact On Earthen Dams” FEMA L-263,September 2005.

3. “Technical Manual for Dam Owners: Impacts of Plants on Earthen Dams” FEMA 534,
September 2005.

4. “Dam Safety: An Owners Guidance Manual” FEMA 143, December 1986.

Association of Damn Safety Officials — Website: www.asdso.org/

6. “Dam Ownership — Responsibility and Liability”, ASDSO.

R

Inspection Date: October 26, 2023
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Easton Pond North Dam, Newport/Middietown, Rl

INSPECTION PHOTOGRAPHS

Inspection Date: October 26, 2023

Photo No. 2.: Upstream slope from the right abue
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Eastor Pond North Dam, Newport/Middletown, RI INSPECTION PHOTOGRAPHS
inspection Date: Qctober 26, 2023

slope.




Easton Pond North Dam, Newport/Middletown, R INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Photo No. 9. Crest from the auxiliary spillway locking left. Note bare soils due to replacement
of the auxiliary spillway.

Photo No. 10.. Crest from the bend in the embankment near STA 10+50 fooking left. Note bare
soils at the bend.



Easton Pond North Dam, Newport/Middletown, RI INSPECTION PHOTQOGRAPHS
inspection Date: Ocfober 26, 2023

Photo No. 14.: Downstream slope from the auxil'ra spillway locking right.



Easton Pond North Dam, Newport/Middletown, R) INSPECTION PHOTOGRAPHS
inspection Date: Qctlober 26, 2023

L pose -f"“ e} J ot T ¥ .
Photo No. 18.. Downstream slope near STA 18+50 locking left. Note riprap repair, typical
throughout the stope.



Easton Pond North Dam, Newport/Middietown, RI

INSPECTION PHOTOGRAPHS

inspection Date: October 26, 2023

e,

. a

Photo No. 21.; Primary spillway from the right end locking left. Note difference in elevation of the
spillway crest.

I - il 'L-

Photo No. 22.: Right training wail of the spiliway. Note new surface concrete.



Easton Pond North Dam, NewporttMiddletown, RI INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Phote No. 26.; Auxiliary spiltway from the left end ioking right.



Easton Pond North Dam, Newport/Middletown, R) INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023
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Phote No. 30 Discharge of the auxiliary spiliway



Easton Pond North Dam, Newport/Middietown, Rl INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023
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APPENDIX D: EASTON POND SOUTH DAM:
VISUAL INSPECTION/EVALUATION REPORT



-- EASTON POND SOUTH DAM --

VISUAL
INSPECTION / EVALUATION REPORT

Dam Name:
State Dam ID#:
Owner:

Town:
Consultant:

Date of Inspection:

Easton Pond South Dam
585

City of Newport
Newport / Middletown
Pare Corporation

October 26, 2023

AR E

CORPORATION



Easton Pond South Dam -

PREFACE

The assessment of the general condition ‘of the dam reported herein was based upon available data and
visual inspections. Detailed investigations and analyses involving topographic mapping, subsurface
investigations, testing and detailed computational evaluations were beyond the scope of this report unless
reported otherwise.

In reviewing this report, it should be realized that the reported condition of the dam was based cn
observations of field conditious at the time of inspection, along with data available to the inspection team.

It is critical to note that the condition of the dam is evolutionary in nature and depends on numerous and
constantly changing internal and external conditions. It would be incorrect to assume that the reported
condition of the dam will continue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe conditions be detected.

e R
Aldlef B, Crsi, P.E., Senior Vice President

R] PE License No. 8982
PARE CORPORATION

Inspection Date: October 26, 2023
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Easton Pond South Dam Description of Project

1.0 DESCRIPTION OF PROJECT
1.1 General

1.1.1  Authority

The City of Newport has retained Pare Corporation of Foxboro, Massachusetts and Lincoln,
Rhode Island to perform a visual inspection and develop a report of conditions for the Easton Pond
South Dam along the Bailey Brook in Newport, Rhode Island. This inspection and report were
performed in accordance with current Rhode Island laws.

In accordance with 250-RICR-130-05-1.11C, a qualified engineer or a Department dam
engineer must perform a visual inspection. The visual inspection shall include an assessment of the
condition of the major components of the dam subjectively rated as good, fair or poor. The major
components of a dam are the embankment(s}, the spillway(s) and the low-level control structure(s).

Good: meeting minimum guidelines, where no irregularities are cbserved and the component
appears to be maintained properly. N

Fair: component that requires maintenance.

Poor: a component that has deteriorated beyond a maintenance issue and requires repair; the
component no longer functions as it was originally intended.

1.1.2  Purpose of Work

The purpose of this investigation was to inspect and evaluate the present condition of the dam
and appurtenant structures in accordance with current dam safety regulations to provide information
that will assist in both prioritizing dam repair needs and planning/conducting maintenance and
operation.

The investigation was divided into three parts: 1) obtain and review reports, investigations,
and data pertaining to the dam and appurtenant siructures available within the Rhode [sland
Department of Environmental Management files; 2) perform a visual inspection of the site; and; 3)
prepare and submit a final report presenting the evaluaticn of the structure, including
recommendations for additional studies, repairs, and remedial actions.

1.1.3 Common Dam Safety Definitions
To provide the reader with a better understanding of the report, definitions of commonly used
terms associated with dams are provided at the end of this report. Many of these terms may be

included in this report. The terms are presented under common categories associated with dams which
include: 1) orientation; 2) dam components; 3} hazard classification; 4) general; and 5) condition

rating.
1.2 Description of Project
1.2.,1 Location

The Easton Pond South Dam is located in the City of Newport and Town of Middietown and

Tnspecuion Date: October 26, 2023
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Easton Pond South Dam Description of Project

with a layer of placed riprap. The crest of the dam is primarily grass covered and varies from
8 to 12 feet wide. The downstream slope is a grass slope averaging near 2H:1V.

A manmade channel {moat) runs along the majority of the downstream toe of the
embankment.

The spillway, situated near the southeast corner of the impoundment, includes an
approximately 100-foot wide modified ogee oncrete weir with a 20-foot long 1-foot deep notch near
the center. A low level outlet, operated by a valve in a chamber on the crest behind the right training
wall, discharges through the downstream right training wall to the spillway channel. Discharge from
the spillway and low level outlet flow in southerly directions before converging with flow from the
moat and passing beneath Memorial Boulevard and into Easton Bay.

1.2.5 Operations and Maintenance

The City of Newport is responsible for operations and maintenance at the dam, including
undertaking routine maintenance of vegetation along the length of the dam, completing regular
inspection, and completing other maintenance as required. In addition, the City of Mewport regularly
operates the low level and monitors real time water level data.

1.2.6 Hazard Potential Classification

In accordance with current classification procedures under State of Rhode Island dam safety
rules and regulations, Easton Pond South Dam has been classified as a High hazard potential dam by
RIDEM.

Inspection Date: Ceiober 26, 2023
fasp Report 583 - Easton Pond South - 2023-10-26
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Easton Pond South Dam

Downstream Slope:

Downstream Toe:

Sta 3+00 - 4+00
Crest:
Upstream Slope:

Downstream Slope:

Downstream Toe:

Sta 4+00 - 5+00
Crest:
Upstream Slope:

Downstream Slopa:

Downstream Toe:

Sta 5+00 - 6+00
Crest:
Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 6+00 - 7+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 7100 - 8-00
Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 8+00 - 9+00
Crest:

Upstream Slope:

Downstream Stope:

Downstream Toe:

Sta 9+00 - 10+00
Crest:
Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 16+00 - =G0
Crest:

: e Inspection

grass covered; slough 2+45, bottom half of slope
moat is eroded towards the dam, decreasing the area between the toe of the
slope and the channel.

grass covered, no disturbances noted

steeper slope with little vegetation within the riprap; slightly irregular slope
at waterline

3+10 through 3+30 sloughing and mower scars; 3+9G through 4+10 apparent
buslge

3+50 an 18-inch mound noted with a soft depression noted to the left,
erosion of the moat bank 3+50 through 4+00, depression at 3+90

slight dip at 4+30

bowl in upper third of the slope at 4+50

depression in the lower third of the slope at 4+80, flattening of the slope
apparent at 4495 through 5+15

bank of the moarl eroded to within 3.5 feet of the toe along rouch of this
reach, within 2 feet of slope 4+10 through 4+15, and almost at toe near 4+70

grass covered with bare areas, no disturbances noted

irregular slope, bow! in the upper third at 5+50

irregular 5+15 through 5+70, path from rodents, or runoff in the lower third
extending to the moat at 5+40

grassed and firm

grass covered, no disturbances

slightly irregular slope, minor vegetation
grass covered, no disturbances noted
grassed, firm, depression at 6+90

different type of grass 7+00 to 7+20, grassed with minor exposed gravel
7+90 through 8+00, depression at 7+50

bow! at 7+50

mowing scars at 7+15, depression along the toe at 7+90 through 8+10,
mowing scars along the upper third

grassed, firm

grassed, bare soils upstream edge at §+05 through 8+45, depression along
the upstream edge at 8+43

bowl at 8+45

grass covered, no disturbances noted

grass covered, firm, moat appears to be eroding into the slope more than
previous.

grass covered

slope is slightly flatter, with wetland type vegetation present along the
waterline, riprap choked with vegetation and weed debris, irregular between
G+40 to 9+50 with soils eroded

previously observed mowing ruts along the lower third from 9+00 through
9+40 and mowing scars upper third $+60 through 10+00 not observed due to
length of grass, slope steeper between 9+85 to 10+00

grass covered, firm

grass covered but more sparse than other areas, crest pitches downstream in

Inspeciion Date: October 26, 2023
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Easton Pond South Dam

Upstream Slope:
Downstream Slope:
Downstream Toe:

- Inspection

repaired area with new riprap 17+45 through 18+23

repaired between | 7445 through 18425 with TRM and new grass growih,
grassed, moat bank is “calfing™ at 17+30; rut along toe of the slope for the
full length; moat bank eroding toward toe 17+55

Change in alignment at 18436 with a slight mound noted in the crest elgvation.

Sta 18+00 - 19+00
Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 19+-00 - 20+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 20+00 - 21+66

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 2100 - 22+00

Crest:

Upstream Slope:

Downstream Slope:

Downstrearn Toe:
Sta 22+00 — 23+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:
Sta 23 +60 - 24+00

Crest:

Upstream Siope:

Downstream Slope:

Downstream Toe:
Sta 24 +00 - 25100

Crest:

Upstream Slope:

Downstream Slope:

Downsiream Toe:
Sta 254 00 = 26+00

Crest:

Upstream Slope:

Downstream Slope:

Downstream Toe:

grassed with better vegetation coverage, pitched i the downstream
direction, TRM missing in small sections between 18+00 and 18+25.

sparse riprap in the upper third with a bowl forming at 18+25 and 18+60
grassed with rutting midslope at 18+90, steeper at bend

grassed, depression 18+20, depressed and saturated 18+90

grassed, good vegetation coverage, crest level, minor bare areas

steep riprap sfope with vegetation debris choking the stones, irregular, bowl
19+45

grassed, saturated 6 inches up from the toe 19+00

grassed but soft and wet at 19+00 to 19+50

grassed, good vegetation coverage, crest level

riprap stone size appears larger, and slope is less vegetated

grassed; holes at the toe of the siope at 20440 noted in 2019, but not
observed in 2023; scarping from mower ruts in the top third 20+95 to 21+20
grassed, saturated between 20+40 and 20+45

grassed, good vegetation coverage, crest level

large riprap stone size continues, minor stone movement throughout
grassed with mower damage in the upper third from 21+50 to 22+00
grassed, bank eroding toward slope 21+35 through 21+50

grassed, good vegetation coverage, crest level

riprapped with some vegetation; irregularities throughout; vegetation thins
out towards 22+70, depression top half 22+63

grassed; ruts upper third 22+20 through 22+50; slight bow! in the upper third
from 22+50 to 22+80

grassed, moat bank within 4 feet of toe 22+90

grassed, good vegetation coverage, crest level

riprapped with vegetation developing in the upper third, sioughed riprap
23+95 through 24+00 with a bulge in the center of the slope.

grassed with minor mowing scars

grassed and firm, the moat bank migrates to within 3.5 feet of the toe

grassed; pitched in the upstream direction

riprapped with vegetation developing in the upper third, movement between
21+15 through 21+45

grassed with a slight bow! in the upper third at 24+40

grassed and firm; moat has ereded to within 3 feet of the toe of slope

grassed; pitched in the upstream direction

riprapped with vegetation developing in the upper third

grassed with miner rutting

grassed; firm; moat bank eroding between 25+00 through 26+00

Tnspection Date: Ociober 26, 2023
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Easton Pond South Dam - ~ Inspection
From 37+00 to 68+00 the dam has been rehabilitated with articulated concrete block mattresses
installed below surface treatments from below the waterline to the downstream toe. The upstream
slope surface includes a thin layer of topsoil, the crest includes a stone dust path with grassed
shoulders, and the downstream slope is a grassed surface with partially buried riprap along the toe.
The following specific observations were made along the rehabilitated section.

s 37430 and at various locations along the first several hundred feet soil has been eroded from
between the concrete black “mattresses™ installed along the upstream slope

» Near 37+10 the ACB unit have been exposed along the downstream side of the dam.

®  38+10 to 39+20 there is an apparent hump in the lower third of the downstream slope.

The alignment of the dam changes at 37+70 with a designed bend. At the bend the joints between the
mattresses are filled with concrete/grout. Along the length of the bend, 37+10 to 37+60 the toe of the
downstream slope is at the edge of the moat.

# From 40+50 to 49+50 the downstream slope is grassed with minor variations in the slope
noted and rip rap in the lower third of the slope.

® At 43+05 the downstream slope is very steep and appears to be vegetated riprap.

» At 43490 and 53+30 minor rutting was noted along the lower third of the downstream slope.

e From 45+50 to 53+10 the vegetation along the upstream slope provides more uniform
coverage.

The dam alignment curves about 90 degrees to the west at 57+10.

® At 57+10 the ACB blocks along the upstream slope are exposed and the upstream edge
appears raised, or exposed due to soil loss along the crest.

« Between 58+80 and 58+90, iron oxide staining in moat at the toe.

e Between 59+50 and 59+90 the upstream slope appears steeper than in adjacent areas.

« Al 60+70 the ACBs are exposed along the lower third of the downstream slope and appear to
be misaligned/damaged.

« Between 62+40 and 62+70 the slope is near vertical for the lower half of the slope.

s From 62+90 to 66+70 the lower third of the downstream slope is nearly vertical with exposed
joints between the ACB mattresses.

«  Between 63+00 and 63+10 and at 63+60, the downstream toe is wet with iron oxide staining.

o From 64+75 to 64+48 the ACBs on the downstream slope appear shifted with veids visible
within the cells.

e At 66470 the elevation of the dam crest drops by 12 to 18” at the end of the reconstructed
portion.

From 66+70 to the gate at 68+70 the downstream slope is vegetaied with brush and weeds that have
been recently cut leaving an exposed soil surface. The crest of the dam is vegetated with tire tracks
worn into the surface, and the upstream slope is scarped to near vertical in the upper third with
avergrown riprap continuing to the water surface.

At 68+70 there appears to be a portion of natural ground that interrupts the continuity of the Easton
Pond South Dam. The Easton’s Pond North Dam centinues to the north and swings around towards
the west past the extension of the Easton Pond South Dam which continues for about 500 feet before
joining the Easton’s Pond North Dam. The embankment along this reach is similar in condition to the

Inspection Date; Ociober 26, 2023 {:.P
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}-Easton Pond South Qam _Insp_ection

= On the right training wall, a construction joint with spalling was noted 10 feet downstream of
the toe of the spillway. Leakage of up to 2 GPM was noted throughout the spall at the
waterline.

= Minor scouring of the concrete was noted at the normal water surface.

= The weir is a notched crest. ]
o Longitudinal and transverse cracking was noted along the weir length. The cracking

appears 1o be in a concrete overlay.
o The exposed surface in the notch has more advanced cracking and deterioration.
o Stop log channels were present along each side of the netch with corrosion noted.

Low Level Outlet

o The controls for the low level outlet are located within a vault set below the dam crest and
behind the right training wall.

s The concrete of the vault is cracked similar to the concrete of the spillway.

s The vault is sealed with a locking steel hatch which provides access to the valve controls.

= The valve is opened by a T-wrench. During the inspection the gate was opened and closed by
a 2-person effort. It was noted that during operation the proximity of the valve to the top of
the training wall could pose a safety hazard during winter or icing conditions. The gate was
opened approximately 20 turns. 83 turns are required to fully open. The operators indicated

that the gate is fully operated several times a year.
o During the operation, the operator fell off the valve when removing the T-wrench. The

City indicated it is likely that the set screw rotted out.

2.1.4 Downsiream Area

The area downstream of the toe of the dam consists of a moat system conveying stormwater
discharge to Easton Bay. Beyond the moat the downstream area varies from Memorial Boulevard and
Easton’s beach to upland and lowland properties and recreation areas.

2.1.5 Reservoir Area

As indicated previously, the dam encompasses nearly 3 sides of the impoundment with the
spillway situated along the scuthern shore. The impoundment is generally open with large water
surface areas over which waves may develop, especially due to winds coming off the ocean.

2.2 Caretaker Interview

The City of Newport is responsible for operation and maintenance at the dam. Mr. Josh Ponte was
present for a portion of the inspection and provided details relative to the dam’s operation.
Information provided by Mr. Ponte has been incorporated into this report. Mr. Ponte highlighted the
wet toe at the comer (intersection of Memorial Boulevard and Old Beach Road), as well as the low

tevel outlet operating procedures.
2.3  Operation and Maintenance Procedures

There was no formal operations and maintenance manual for the dam available at the time of the
inspection.

inspection Date: October 26, 2023 C-FP
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Easton Pond South Dam Assessments an_d Recommendations

3.0 ASSESSMENTS AND RECOMMENDATIONS

31 Assessmenis

Based upon the observed conditions, the overall condition of the Easton Pond South Dam is currently
considered FAIR with the embankment, spillway, and low level outlet remaining in Fair conditions. It
should be noted that the condition of the concrete on the primary spiilway is continuing to deteriorate,
due to potential ASR and recent losses. The concrete condition could be approaching poor due to those
deficiencies. The dam was found to have the following deficiencies:

1. Minor rutting and areas of bare and/or eroded soils.

2. Variations in the crest elevation corresponding to upstream and downstream erosions or
anomalies.

3. Missing riprap and eroded upstream slopes in select locations on the eastern and western
shores.

4. Evidence of animal activity.

Holes, scarping and wet areas near the downstream toe and moat.

6. Deteriorated and cracked concrete at the spillway with open joints, relatively fresh spalls

observed.

Rotted set screw and displaced operator on the value of the low level.

Leakage through the left training wall of the primary spillway.

b

-

7.
8.

The dam was most recently inspected in 2019 by Pare Corporation, at which time the dam was found
to be in Fair condition. Based upen a comparison to that report, some repairs have been completed;
however some deficiencies still remain and have countinued to deteriorate. The foilowing table
provides a summary of the condition reported at that time, associated recommendations, and the
current status/resolution of those items.

Previously Identified Deficiency (2019) Resolution or Current Condition / Recommendation

Repair upstream slope with emphasis at the at the New riprap was installed at the northeast corner of the

north east comer dike. Additional erosion repair required

Clear upstream and downstream slopes Slopes were generally clear and show evidence of
regular maintenance

Fill and regrade eroded areas, ruts and holes Rutting and erosion is still present

Suppiement upstream riprap Some newer riprap apparent; additional riprap
required

Evaluate soft/wet areas along the dam toe No change

Rehabilifate spillway No change

[nstall moat scour protection (2008) Some visible riprag; additional scour protection
required

Complete detailed seepage analysis of the WNo change

embankment

Comptlete detailed H&H analysis No change

Develop formalized O&M Manual No change

Improve accessibility and operability of the LLO No change/LLO screw operator fell off during
operation.

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies at the dam. Prior to undertaking recommended maintenance,

Inspection Date: October 26, 2023
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Easton Pond South Dam Assessments and Recommendations

continued to control and prevent the further growth of unwanted vegetation and include an
operation schedule for each of the gates at the structure.

5. Continue regular inspection and monitoring of the dam. As the dam is currently classified as a
High hazard potential dam, the completion of a formal visual inspection by a RI registered
professional engineer familiar with dam engineering is recommended every 2 years.

3.2.2 Repzirs & Maintenance

The minor repairs presented below should be implemented to help maintain the integrity of the
structure.

1. Based upon the results of the seepage analysis, implement repairs or modifications to address
the soft conditions along the toe of the embankment at the intersection of Memorial Boulevard
and Old Beach Road

2. Repair the eroded portions along the entire upstream slope. Repairs should include filling
areas of erosion to restore a uniform, stable slope section. Upon completion of filling,
properly designed slope protecticn should be installed.

3. Continue clearing the upstream and downstream slopes to maintain accessibility and promote
healthy grass growth. Clearing should extend 20-feet from the downstream foe. Expand
current maintenance activities to prevent regrowth of unwanted vegetation in all areas of the
dam.

4. Fill and regrade eroded areas, ruts and holes observed along the crest and slopes.

5. Supplement areas of missing riprap noted on the upstream slepes. This will require that the
eroded slopes are filled to a uniform surface. The upstream face of a dam is then protected
against wave erosion by placement of a layer of rock riprap over a layer of filter material.
Sometimes, materials such as concrete facing, bricks or concrete blocks are used for this
upstream slope protection. Generally, rock riprap provides the most economical and effective
protection.

6. Continue to control animal activity.

7. Improve accessibility and operability of the low level outlet during winter or adverse
conditions by installing railing, elevating the operator above the dam crest, or other means.

8. Replace the operator of the low level outlet.

9, Install moat scour protection to prevent further erosicn of the moat towards the dam
embankment. '

1.2.3  Remedial Measures

Remedial modifications may be necessary if additional evaluations and/or observations at the
dam identify dam safety deficiencies beyond those apparent at the time of the inspection.

Inspection Date: October 26, 2023
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Easton Pond Sg}uth Dam

COMMON DAM SAFETY DEFINITIONS

For a comprehensive list of dam engineering terminelogy and definitions refer to State of Rhode Island
Rules and Regulations for Dam Safety, or other reference published by FERC, Dept. of the Interior Bureau
of Reclamation, or FEMA.

Orientation

Lpstream — Shall mean the side of the dam that borders the impeundment.

Downsiream — Shall mean the high side of the dam, the side opposite the upstream side.
Right - Shall mean the area to the right when looking in the downstream direction.

Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam — means any barrier made by humans, including appurtenant works, which impounds or diverts water.

Embankmeni — means the fill material, including but not limited to rock or earth, placed to provide a
permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Absigment — Shall mean that part of a valley side against which a dam is constructed. An artificial abutment
is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam where there is no
suitable natural abutment.

Appurienant Works — means any ancillary feature of a dam including such structures as dikes, training
walls, spillways, either in the dam or separate there from, low level outlet works, and water conduits such
as tunnels, channels, pipelines or penstocks, either through the dam or its abutments.

Spillway — means a structure, a low area in natural grade or any part of the dam which has been designed or
relied upon to allow normal flow or major flood flow to pass over or through while being discharged from a
TEServelr.

Hazard Classification

High Hazard — means a dam where failure or misoperation will result in probabte loss of human life.
Significant Hazard — means a dam where faiture or misoperation results in no probable loss of human life
but can cause major economic loss, disruption of lifeline facilities or impact other concerns detrimental to
the public’s health, safety or welfare. Examples of major economic loss include but are not limited to
washout of a state or federal highway, washout of two or more municipal roads, loss of vehicular access to
residences, (e.g. a dead end road whereby emergency personnel could no longer access residences beyond
the washout area) or damage to a few structures.

Low Hazard — means a dam where failure or misoperation results in no probable loss of human life and low
economic losses.

General

EAP - Emergency Action Plan — Shall mean a predetermined (and properly documented) plan of action to
be taken to reduce the potentia! for property damage and/or loss of life in an area affected by an impending
dam failure.

&M Manual — Operations and Maintenance Manual; Document identifying routine maintenance and
operational procedures under normal and storm conditions.

Mormal Pool — Shall mean the elevation of the impoundment during normal operating conditions.

Acre-foot — Shall mean a unit of volumetric measure that would cover one acre to a depth of one foot. Itis
equal to 43,560 cubic feet. One million U.S. gallons = 3.068 acre feet.

Inspection Date: October 26, 2023
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REFERENCES AND RESOURCES

The following reports were provided by the City of Newport or otherwise referenced within
reviewed documentation.

1. Easton Pond South Dam Visual Inspection/Evaluation Report, Pare Corporation, November
7,2019.

2. Easton Pond South Dam Visual Inspection/Evaluation Report, Pare Corporation, August 22,
2013.

3. “Application to Repair South Easton Pond Dam”, Fuss & O’Neill, August, 2010.

4. “Design Criteria Memorandum South Easton Pond Dam Repairs and improvements” Fuss &
O7Neill, August, 2010,

5. “Final Report Easton Pond Dam and Moat Study”, Fuss & O’Neill, September, 2007.

6. Site Photographs, 1980.

7. “Plan of Waste —Way in North dam at Easton Pond”, Newport, January 1898.

The following were referenced during the completion of the visual inspection and preparation of
this report and the development of the recommendations presented herein

1. “Design of Small Dams”, United States Department of the Interior Bureau of Reclamation,
1987,

2. “ER 110-2-106 - Recommended Guidelines for Safety Inspection of Dams”, Department of
the Army, September 26, 1979,

3. “Guidelines for Reporting the Performance of Dams” National Performance of Dams
Program, August 1994,

The following provides an abbreviated list of resources for dam owners to locate additional
information pertaining to dam safety, regulations, maintenance, operations, and other information
relevant to the ownership responsibilities associated with their dam.

1. RIDEM Office of Compliance and Inspection Website:

hitp:fwenw. dem ri. gov/programabenviron/compinsp/
2. “Dam Owner’s Guide To Plant Impact On Earthen Dams” FEMA L-263,8September 2005.
3. “Technical Manual for Dam Owners: Impacts of Plants on Earthen Dams” FEMA 534,

September 20035.

4. “Dam Safety: An Owners Guidance Manual” FEMA 145,December 1986.
5. Association of Dam Safety Officials — Website: www.ssdso.org/

6. “Dam Ownership — Responsibility and Liability”, ASDSO.

Insp Report 383 - Easton Pond South - 2023-10-26

Inspection Date: Octaber 26, 2023 C——P



Easton Pond South Dam, Newport/Middletown, RI INSPECTION PHOTOGRAPHS
inspection Date; Qcfober 26, 2023

RSl D T

Photo No. 1. Interior of the low level cutiet chamber. Note the city operating the valve during
the inspection.

Photo No. 2. Water flow from the low level outlet during
operation.



Easton Pond South Dam, Newport/Middletown, RI

INSPECTION PHOTOGRAPHS

inspection Date: October 26, 2023

1

Phote No. 6.:

Right training wall of the primary silway,



Easton Pond South Dam, NewportMiddietown, R INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023




Easton Pond South Dam, Newport/Middletown, Rl INSPECTION PHOTOGRAPHS

Inspection Date: QOctober 26, 2023

i
N

Photo N, 13 Bowildepression in the upstream siope near STA 10+40. Typical of e
depressions throughout the upsiream siope.

A \ e el S g
Phote No. 14. Iron oxide stained seepage from the moat bank near STA 12+80



Easton Pond South Dam, Newport/Middietown, Rl INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Photo No. 18.; Downstream slope from STA 18+00 looking right.



Easton Pond South Dam, Newport/Middletown, R INSPECTICN PHOTOGRAPHS
Inspection Date: October 26, 2023

I i _'I- LA
Photo No. 22.; Upstream siope from STA 18+00 looking right. Note riprap repair.



Easton Pond South Dam, Newport/Middletown, RI INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023




Easton Pond South Dam, Newport/Middietown, RI INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Photo No. 29.. Overview looking left near STA 32+00

Proto No. 30.. Upstream s!e Ioing left near STA 32+Q0.



Easton Pond South Dam, Newport/Middietown, R} INSPECTION PHOTOGRAPHS
inspection Date: Cctober 26, 2023

Photo No. 34.: Erosion on downstream slope near STA 54+00,



Easton Pond South Dam, Newport/Middletown, RI INSPECTION PHOTOGRAPHS
inspection Date: Qctaber 26, 2623

Phato No. 37.; Upstream stope from STA 57+00 locking left.

Photo No. 3.: Exposd ACBs slightly higer than the est at the bend ner STA 5?%1,



Easton Pond South Dam, Newport/Middietown, R INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023




Easton Pond South Dam, Newport/Middietown, Rl INSPECTION PHOTOGRAPHS
Inspection Date: October 26, 2023

s

Photo No. 45.. Downstream slope from STA 70+00 locking left.

L

Phato No. 46: Overview from STA 71+00 Iookig right.



Easton Pond South Dam, Newport/Middietown, RI INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Photo No. 49.: Upstream siope to the left of the primary spillway. Note erosion.

Photo No. 50.; Crest from the primary spillway looking feft



Easton Pond South Dam, Newport/Middletown, Ri INSPECTION PHOTOGRAPHS
inspection Date: October 26, 2023

Photo No. 53. verview of embankment looking from the bend 800 feet left of the left abutment
looking right.

Phot No. 54.; Upstream slope of the embankment to the left of the spillway. Note repaired
riprap.
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1 Project Overview

The City of Newport Department of Utilities (NWD) has retained Fuss & O’Neill, Inc. (F&O) to further
evaluate two alternatives to improve the resilience of the North Easton Pond Dam (NEPD) and South
Easton Pond Dam (SEPD) against future intense coastal and inland storms in Newport and Middletown,
Rhode Island. This design report is a continuation from a previous phase of work summarized in Fuss &
O’Neill’s Report titled Climate Change Resiliency Assessment - Technical Memorandum North and South
Easton Pond Reservoirs, dated April 2019. This current report summarizes the following primary elements:

e Updated topographic survey,

e Refined hydrologic and hydraulic analysis for the dams and their contributing watersheds,

e Conceptual resiliency alternatives including designation of the recommended alternative, and

e Updated opinion of costs and a Benefit Cost Analysis following the FEMA Toolkit for the

recommended plan.

The recommended alternative is an amended version of Alternative 4 that was presented from the 2019
Climate Resiliency Memorandum. The recommended alternative includes:
e Raising and armoring the South Easton Pond (SEP) south, east, and a portion of the north
embankments to elevation 12.1 feet,
e Rasing and armoring the North Faston Pond (NEP) south and west embankments to elevation 13.4
feet,
e Removing and reconstructing the SEP primary spillway to a width of 120-feet and installing a
hydraulic crest gate to operate over a range of elevations, and
e Installing a flap and/or tide gate across the Moat channel near | Paul Braga Jr. Memorial Field.
References to “right” and “left” herein are made from the perspective of a person facing in a downstream
direction.

2 Data Collection

As part of the current evaluation program, a topographic survey and site visit were completed. These
investigations and evaluations are described in the following sections.

2.1 Topographic Survey

A limited topographic survey was completed by Control Point Associates, of Southborough, MA in June and
August 2022. The survey references the North American Vertical Datum of 1988 (NAVDS88) datum and
NAD State Plan (NAD83) coordinates.

Fuss & O’Neill visited the site on August 3, 2022 to field verify conditions identified in the topographic
survey at visible portions of the site above the water surface.

The topographic survey was reviewed to identify new information that was not available at the time that the
2019 Climate Resiliency Memorandum was prepared. The survey included the following:
e Bathymetric survey performed within 50 feet of the upstream and downstream area of the two primary

spillways.

\\private\DFS\ProjectData\P2006\0901\D64\ Deliverables\Report\Resiliency Project\Conceptual Design
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e  Centerline crest elevations obtained at approximately 50-foot intervals at sections of the NEPD and
SEPD embankments that did not have previous topographic survey data available. These segments
include:

o South Dam: East and south embankments.
o North Dam: Embankment between the North and South Ponds and dike embankment east of
the Newport Water Plant at 100 Bliss Mine Road.

The topographic survey provided new information regarding the embankment elevations assumed in the
2019 Climate Resiliency Memorandum. The topographic survey data indicated that the general elevations
assumed in past evaluations were higher than the current observed conditions. The assumed elevations and
updated elevations that were used in the modeling are summarized in Table 1: Updated Elevations. The
difference was noted at both NEPD and SEPD.

Table 1: Updated Elevations

Embankments Lowest Assumed Lowest Surveyed
Embankment Elevations Embankment Elevations
(2019) (June and August 2022)
NEPD 13.38 11.55
SEPD 11.13 9.64

Upon further discussion with the City, the apparent source of the discrepancy in embankment elevations was
likely due to embankment erosion, which the City frequently repairs, caused by wind generated pond waves .
Some of these repairs have been conducted since the previous topographical survey in 2019. Figures 1 and 2
depict photos provided by the City of the NEP embankments after Hurricane Ida (September 1 to 5, 2021)
that shows the severe erosion due to the wind generated wave action. Without further improvements,
portions of the dam are expected to continue to experience erosion due to these waves.

\\private\DFS\ProjectData\P2006\0901\D64\ Deliverables\Report\Resiliency Project\Conceptual Design
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Figures 1 and 2: Embankment damage following Hurricane Ida on the NEP embankment (Photo provided by
City)

The implications of the irregular crest elevations and lower elevations than previously considered in 2019 are
as follows:

e The earthen embankments are susceptible to overtop under more frequent and less severe storm
conditions than previously identified. The potential for overtopping is increased for both coastal and
inland flood.

e Although the City makes repairs to the embankments, the embankments are still unprotected against
overtopping and at risk of eroding.

3 Hydrologic & Hydraulic Analysis

3.1 Summary of 2023 Hydrologic &
Hydraulic Analysis

An updated hydrologic & hydraulic analysis of the project area was prepared in order to:
e Provide a refined understanding of the existing infrastructure and its ability to accommodate relevant
inland and tidal flooding events,
e Analyze the system’s vulnerability to present-day and future flood scenarios (as informed by 2070
climate predictions),
\\private\DFS\ProjectData\P2006\0901\D64\ Deliverables\Report\Resiliency Project\Conceptual Design
Report\EastonPondDams_ExecutiveSummaryMemo_20210923.doc 3
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e Evaluate two alternatives for improvement of the dams as identified in the 2019 Climate Resiliency
Memorandum,

e Recommend an alternative based on hydrologic and hydraulic analysis and summarize the
alternative’s ability to manage for present-day and 2070 climate conditions, and
Select an inflow design flood for the improved dams based on accepted guidance.

3.2 Existing Vulnerabilities

Updated topographic survey and rainfall-runoff calculations applied to a new hydraulic model informed the
following conclusions regarding the existing infrastructure in the project area:

e The present-day 50-year inland precipitation event could exceed the capacity of both dams and
overtop existing low points in their embankments. Under predicted 2070 climate conditions, the
SEPD capacity may be exceeded by the 10-year inland flood, potentially resulting in overtopping and
failure for what is a substantially smaller storm frequency. Overtopping and resultant erosion is a
common mechanism for dam failure.

¢  Modeling demonstrated a breach of the NEPD embankment during the present-day 50-year inland
precipitation event could result in a “domino” breach scenario in which SEPD subsequently
overtops and fails, exacerbating flooding at downstream locations.

e SEPD limits the overall system’s resilience to saltwater intrusion. Estimates indicate that saltwater
intrusion through the SEPD primary spillway could occur during the present-day 20-year coastal
surge event and during the 2070 predicted 1-year coastal surge event (i.e., by 2070, saltwater intrusion
through the spillway could occur on an annual basis).

e The SEPD primary spillway requires modification to increase its hydraulic capacity for the inflow
design flood (IDF).

e Overtopping of the existing dam embankments due to coastal surge could occur during the present-
day 100-year (SEP Dam) and 200-year (NEP Dam) events. Overtopping due to coastal surge is
predicted during the 5-year (SEP Dam) and 50-year (NEP Dam) events by 2070.

The above information is summarized in Figure 3, which displays key infrastructure elevations as they relate
to inland flood elevations calculated by the Fuss & O’Neill hydraulic model and coastal surge elevations as
reported by the US Army Corps of Engineers and adjusted by Woods Hole Group in the 2019 Climate
Resiliency Memorandum.
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Figure 3: Peak Water Surface Elevation Plan & Profile View for Existing Conditions (Present-Day)
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3.3

Proposed Alternatives

Fuss & O’Neill studied two alternatives for potential improvements to the dams. These alternatives,

Alternative 2 and Alternative 4, were recommended for further evaluation as part of the 2019 Climate

Resiliency Memorandum.
Alternative 2 included:

Raising the NEP south and west embankments to elevation 13.4 feet to limit overtopping due to
inland flooding,

Raising the SEP south, east, a portion of the north (south of the sediment basin), and a portion of
the west (that was not previously raised) embankments to elevation 12.1 feet to limit overtopping due
to inland and coastal flooding,

Reconstructing and armoring dam embankments with articulated concrete block mats to reduce the
risk of erosion caused by wave attack, Moat flows, and unlikely overtopping events,

Retrofitting the NEP auxiliary spillway with a gate structure to provide full closure to elevation 13.4
feet to prevent saltwater intrusion backflowing up the Moat channel,

Removing and reconstructing the SEP primary spillway with a hydraulic barrier to provide closure to
elevation 12.1 feet to prevent saltwater intrusion.

Alternative 4 included:

Raising the NEP south and west embankments to elevation 13.4 feet to limit overtopping due to
inland flooding,

Raising the SEP south, east, a portion of the north (south of the sediment basin), and a portion of
the west (that was not previously raised) embankments to elevation 12.1 feet to limit overtopping due
to inland and coastal flooding,

Reconstructing and armoring dam embankments with articulated concrete block mats to reduce the
risk of erosion caused by wave attack, Moat flows, and unlikely overtopping events,

Retrofitting the NEP auxiliary spillway with a gate structure to provide full closure to elevation 13.4
feet to prevent saltwater intrusion backflowing up the Moat channel,

Removing the SEP primary spillway, constructing a spillway with a higher hydraulic capacity and
installing a gate structure to provide closure to elevation 12.1 feet to prevent saltwater intrusion.

To account for vulnerabilities at the existing dams and to provide resilience for 2070 predicted climate

conditions, Fuss & O’Neill recommends proceeding with Alternative 4 which includes several modifications

that are recommended as amended by this study. A conceptual drawing of the recommended alternative can

be seen in Figure 4. The recommended alternative proposes:

Raising the NEP south and west embankments to elevation 13.4 feet to limit overtopping due to
inland flooding,

Raising the SEP south, east, a portion of the north (south of the sediment basin), and a portion of
the west (that was not previously raised) embankments to elevation 12.1 feet to limit overtopping due
to inland and coastal flooding,

Reconstructing and armoring dam embankments with articulated concrete block mats to reduce the
risk of erosion caused by wave attack, Moat flows, and overtopping events,

Reconstructing the SEP spillway to a width of 120 feet and installing a hydraulic crest gate to range
from elevations 5.1 to 12.1, allowing for varied pool elevations and preventing saltwater intrusion
through the SEP spillway,

\\private\DFS\ProjectData\P2006\0901\D64\ Deliverables\Report\Resiliency Project\Conceptual Design
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e Constructing a tidal/flap gate in the Moat near | Paul Braga Jr Memorial Field to prevent saltwater
intrusion through the NEP auxiliary spillway. The SEP embankment east of the gate will remain at
existing conditions to allow stormwater from surrounding neighborhoods into SEP and prevent
increased water surface elevations in the moat and surrounding area.

g
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Figure 4: Recommended improvements to NEPD and SEPD.
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Table 2 summarizes present-day and 2070 flood protection levels under existing conditions and under the
recommended alternative. Figure 5 displays these results at the project site.

Table 2: Comparison of Flood Protection for Existing Conditions and Recommended Alternative

Climate Scenario Overtopping via Saltwater Intrusion
Conditions Inland Flooding S
Present Existing Conditions 10-year storm 10-year coastal surge
Day Recommended Alternative 500-year storm 200-year coastal surge
Existing Conditions Lower than 10-year ! MHHW, no surge 2
2070 :
Recommended Alternative 500-year storm 20-year coastal surge

'"The smallest inland flood modeled was that of the 10-year precipitation. Modeling predicted this storm would
overtop the existing SEP Dam embankments under predicted 2070 climate conditions.

2 Modeling suggests the 2070 1-year coastal surge would overtop the SEP Dam primary spillway under existing
conditions. Therefore, existing conditions protect only through mean higher high water (high tide) for predicted

2070 climate conditions.
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Figure 5: Peak Water Surface Elevation Plan & Profile View for Recommended Alternative (Present-Day)
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3.4 Inflow Design Flood

The inflow design flood (IDF) is the storm event for which the dam spillways, embankments, and other
components are designed. Fuss & O’Neill determine the IDF at both dams to be the present-day /2 Probable
Maximum Flood (PMF) magnitude based on an incremental consequence analysis of dam breach scenarios
and their resultant effect on downstream hazard. The PMF is defined as the most severe precipitation and
resultant flows that could be expected to occur in a given location. The incremental consequence analysis
employed multiple hazard criteria that were measured and compared at a range of locations downstream of
the dams. A 120-foot wide spillway and crest gate appear to provide the hydraulic capacity necessary to
prepare for (by lowering pre-storm storage in SEP Dam) and accommodate the 2 PMF as the IDF.

4 Recommended Plan

The recommended plan is Alternative 4 with some modifications from the 2019 Climate Resiliency
Memorandum. These design changes were initiated after reviewing the updated topographic survey and H&H
modeling.

4.1 Embankments

In this updated alternative a total of 7,900 feet of embankments surrounding the NEP and SEP would be
raised and armored, and 1,150 feet would just be armored.

The embankments would be:
e Raised to elevation 13.4 feet for the NEP embankments and elevation 12.1 feet for the SEP
embankments,
e Armored with Articulated Concrete Block (ACB) matting, similar to the repairs done on the SEP
western embankment, to protect against wave action and overtopping, and
e Able to be modified to provide a stable walking path.

4.2 Spillways

The North Pond auxiliary spillway has recently been removed and replaced in kind in the Summer of 2023.
No hydraulic gate is proposed for this spillway, however, the spillway replacement design included a wider
weir wall footing and therefore the ability to retrofit a gate in the future.

Included in this recommended plan is:
e The removal and reconstruction of the SEP primary spillway and the installation of a hydraulically
powered crest gate. The SEP primary spillway would be widened from its current hydraulic width of
100 feet and height of 4.5 feet to have a hydraulic width of 120 feet and height of 7 feet. The gate
would connect to constructed concrete piers on either side of the gate.
e An example of crest gates can be seen in Figure 6.
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Figure 6: Crest Gate Examples (top http://steelfabinc.com/product/crest-gates/) (bottom:
https://www.designboom.com/architecture/mose-flood-battier-venice-storm-alex-10-05-2020/)

e A prefabricated building with a power connection would be constructed near the gate and would
house the controls for the gate. The crest gate could be deployed manually from this building.

e This gate could also be deployed automatically with sensors both in SEP and in the Moat. When the
water levels in the pond reach a predesignated (by the NWD) elevation, the gate could lower
automatically to allow water to drain from the pond. When the water levels in the Moat increase due
to coastal flooding, the gate could be programmed to close to prevent saltwater intrusion from
coastal waters flowing into the pond through the spillway.

e This gate would stay in a “partially open” position during daily, non-event days and allow water to
flow over it and act in a similar fashion to the existing spillway. During a storm, the gate could be
closed to the elevation of the surrounding embankments to give the reservoir a higher capacity as
well as prevent saltwater instruction until the water reaches the elevation of the embankments.

e A generator with a gas hook-up would be required to supply power and piers on either side of the
gate would be constructed to house the hydraulic components of the gate.
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4.3 Tidal/Flap Gate

The gates at | Paul Braga Jr. Memorial Field would span across the Moat and perpendicular to the SEP north
embankment.

e This gate would be a tidal gate, a flap gate, or a combination of both.

e The top of the gate would be at elevation 12.1 feet and would tie into the Field and the SEP north
embankment.

e This gate would allow one-way flow to allow water to flow from the NEP auxiliary spillway through
the Moat and discharge to Easton’s Bay, however, during storm surge conditions the gate in
conjunction with the SEP embankment would prevent saltwater intrusion into SEP.

e This gate is automatic, they do not require human intervention outside of maintenance.

Whether the gate is a tidal or flap gate depends on how high the flows in the diversion channel are during
normal day conditions. A combination of these gates could be constructed and would operate in the sense
that the flap gate would be built into the tidal gate. How easily the flap gate opens to allow for flow through it
can be adjusted. Figure 7 shows an example of a tidal gate.

gates/)
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5 Opinion of Costs

The budgetary opinion of construction cost associated with embankment raising and armoring alternatives
and hydraulic barriers are summarized in Table 3. These costs include a 25 percent contingency and are
typically expected to be accurate within -15% to +30% (depending on market conditions and other factors at
the time of construction), resulting in a stated construction cost range.

It should also be noted that the costs only include construction costs and do not include long-term operation
and maintenance costs. Detailed opinions of cost are provided in Attachment D, based on assessments of
material quantities corresponding to conceptual plan.

Table 3: Order-of-Magnitude Opinions of Probable Construction Costs for Conceptual Alternatives

Budgetary
Opinion of Cost -15% +30%
$43.1M $37.9M $53.4

6 Benefit Cost Analysis

Fuss & O’Neill prepared a Benefit-Cost Analysis (BCA) to evaluate the cost effectiveness of the
recommended alternative based on the FEMA methodology that will be the basis of any future FEMA
funding. The BCA Memorandum is included in Attachment E and includes a summary of the BCA,
supporting references, and the preliminary output from the BCA Toolkit Version 6.0 Software. The FEMA
BCA is a method that determines the future risk reduction benefits of a hazard mitigation project and
compares those benefits to its costs. The result is a Benefit-Cost Ratio (BCR). A project is considered cost-
effective when the BCR is 1.0 or greater.

The BCR is calculated by comparing the budgetary opinion of cost with the economic benefit associated with
mitigating damages from the relevant hazard events. The hazard events evaluated as part of the BCA include
inland flooding, coastal storm surge, and wind attack. Benefits are calculating using a combination of data
from the H&H analyses, historical damaged experienced by the City of Newport at the dams, as well as
coastal storm surge data from previous technical reports to professionally estimate damages per the FEMA
BCA guidelines. Benefit items include but are not limited to the dam itself, utilities, structures, as well as the
safety of the general public in the downstream area.

Based on the assumptions and methodology outlined in the BCA Analysis Memorandum, the BCR provided
for the North Easton Dam project is 1.20, which indicates that the project is cost effective in accordance with
FEMA BCA guidance. Detailed output from the FEMA Toolkit is included within the BCA Analysis
Memorandum.
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7 Next Steps

The following major steps are recommended to implement this project. This list is not intended to be all
inclusive but to summarize the major next steps.

e Apply for FEMA’s Building Resilient Infrastructure and Communities (BRIC) grant. The program
would fund 75% of the final design and construction costs. A 25% match would need to be provided
by the applicant which would be about $10.8 million for the recommended alternative.

e Meet with Rhode Island Emergency Management Agency (RIEMA) staff to review the hydraulic
modeling and confirm the design criteria and recommendations. The hydraulic model developed for
this project is complicated and unusual and buy-in from RIEMA is recommended.

e Meet with Rhode Island Coastal Resources Management Council (CRMC) to review the project and
confirm permitting pathways for the improvements.

e Once funding is secured, final engineering design and permitting of the recommended alternative
should be completed. As part of this process, the construction o[inions of cost should be updated
and refined. This task should also define operation, maintenance and training requirements for this
project.

e Right-of-way access to the allow construction of the proposed tidal/flap gate at ] Paul Braga Jr.
Memorial Field should be investigated. It is understood that this Field is currently City owned

property.
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Attachment A

Previous Reports and References
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The following report was referenced during the completion of this report:

1. “Climate Resiliency Assessment Technical Memorandum North and South Easton Pond
Reservoirs”, Fuss & O’Neill and Woods Hole Group, April 2019.
Easton Pond North Dam Visual Inspection/Evaluation Reportt, Pare Corporations, August 22, 2013.
“Easton Pond North Dam Inspection Report Checklist”, McMahon Associates, May 23, 2011.
“Final Report Easton Pond Dam and Moat Study”, Fuss & O’Neill, September 2007.
“Plan of Waste-Way in North dam at Easton Pond”, Newport, January 1898.
“Dam Inspection Report”, Department of Environmental Management, October 18, 1985.
Site Photographs, 1980.
Site Photographs, October 1980, May 1978.

S T A o S

The following were referenced during the completion of the visual inspection and preparation of this report
and the development of the recommendation presented herein:
1. “Guidelines for Reporting the Performance of Dams” National Performance of Dams Program,
August 1994.
2. “ER 110-2-106-Recommended Guidelines for Safety Inspection of Dams”, Department of the
Army, September 26, 1979.
3. “Design of Small Dams”, US Department of the Interior Bureau of Reclamation, 1987.
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Attachment B
Topographic Survey
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1 Executive Summary

North Easton Pond Dam (NEP Dam) and South Easton Pond Dam (SEP Dam) are critical drinking
water infrastructure for the City of Newport, Rhode Island and surrounding communities. The dams
have been subject to inland and tidal flood events and associated damages. This technical memorandum
summarizes a hydrologic and hydraulic analysis performed by Fuss & O’Neill to evaluate alternatives for
improving the climate resilience of the dams and their appurtenances. The analyses presented in this
memorandum builds upon and updates previous analyses carried out by Fuss & O’Neill.

The main goals of this 2023 Hydrologic and Hydraulic Analysis are as follows:

e Provide a refined understanding of the existing infrastructure and its ability to accommodate
relevant inland and tidal flooding events

e Analyze the system’s vulnerability to present-day and future flood scenarios (as informed by
2070 climate projections)

e  Evaluate two alternatives for improvement of the dams as identified in a previous report
prepared by Fuss & O’Neill

¢ Recommend an alternative based on hydrologic and hydraulic analyses and summarize the
alternative’s ability to accommodate present-day and 2070 climate conditions

e Select an inflow design flood for the dams based on accepted design standards and guidance

Methodology, model inputs, assumptions, and results are described in the following pages. The
conclusions most relevant to the goals of the analysis can be summarized as follows:

1. Existing Vulnerabilities

e Modeling indicated the present-day 50-year inland precipitation event could exceed the capacity
of both dams by overtopping existing low points in their embankments, and cause subsequent
dam failures. Modeling indicated the predicted 2070 10-year inland precipitation event could
exceed the SEP Dam capacity, potentially resulting in overtopping and failure.

e  Modeling demonstrated a breach of the NEP Dam embankment during the present-day 50-year
inland precipitation event could result in a “domino” breach scenario in which the SEP Dam
subsequently overtops and fails, exacerbating flooding at downstream locations.

e SEP Dam limits the overall system’s resilience to saltwater intrusion. Estimates indicate that
saltwater intrusion through the SEP Dam primary spillway could occur during the present-day
20-year coastal surge event and during the 2070 predicted 1-year coastal surge event (i.e., by
2070, saltwater intrusion through the spillway could occur on an annual basis).

e Opvertopping of the existing dam embankments due to coastal surge could occur during the
present-day 100-year (SEP Dam) and 200-year INEP Dam) events. Overtopping due to coastal
surge is predicted during the 5-year (SEP Dam) and 50-year (NEP Dam) events by 2070.

2. Recommended Alternative (Alternative 4)

Fuss & O’Neill studied two alternatives for potential improvements to the dams. These alternatives,
Alternative 2 and Alternative 4, were recommended for further evaluation as part of a previous
assessment of the dams’ resilience to the effects of climate change. To account for vulnerabilities at
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the existing dams and to provide resilience for 2070 predicted climate conditions, Fuss & O’Neill
recommends proceeding with Alternative 4 (as amended by this study). The recommended
alternative proposes:

e Raising NEP Dam embankment crest to elevation 13.4 to limit overtopping due to inland
tflooding

e Raising the SEP Dam embankment crest to elevation 12.1 to limit overtopping due to inland
and coastal flooding

e Reconstructing the SEP Dam spillway to a width of 120 feet and installing a hydraulic crest gate
to range from elevations 5.1 to 12.1, allowing for varied pool elevations and preventing saltwater
intrusion through the SEP Dam spillway

e Constructing a tidal/flap gate in the moat near | Paul Braga Jr Memorial Field to prevent
saltwater intrusion through the NEP Dam auxiliary spillway. The SEP Dam embankment east
of the gate will remain at existing elevations to allow stormwater from surrounding
neighborhoods into SEP and prevent increased water surface elevations in the moat and
surrounding area

e Reconstructing and armoring dam embankments with articulated concrete block mats to reduce
the risk of erosion caused by wave attack, moat flows, and unlikely overtopping events

Table 1 summarizes present-day and 2070 flood protection levels under existing conditions and
under the recommended alternative. Figure 1 and Figure 2 display selected results at the project site.

Table 1: Comparison of Flood Protection for Existing Conditions and Recommended Alternative

Climate . Overtopping via 5
Conditions Scenario Inland Flooding Saltwater Intrusion
Present-Da Existing Conditions 10-year storm 10-year coastal surge
Y | Recommended Alternative 500-year storm 200-year coastal surge
Existing Conditions Lower than 10-year ! MHHW, no surge 2
2070 :
Recommended Alternative 500-year storm 20-year coastal surge

1The smallest inland flood modeled was that of the 10-year precipitation. Modeling predicted this storm would
overtop the existing SEP Dam embankments under predicted 2070 climate conditions.

2 Modeling suggests the 2070 1-year coastal surge would overtop the SEP Dam primary spillway under existing
conditions. Therefore, existing conditions protect only through mean higher high water (high tide) for
predicted 2070 climate conditions.

3. Inflow Design Flood

The inflow design flood (IDF) is the storm event for which the dam spillways, embankments, and
other components are designed. Fuss & O’Neill determined the IDF at both dams to be the
present-day /2 probable maximum flood (PMF) magnitude based on an incremental consequence
analysis of dam breach scenarios and their resultant effect on downstream hazard. The PMF is
defined as the most severe precipitation and resultant flows that could be expected to occur in a
given location. The incremental consequence analysis employed multiple hazard criteria that were
measured and compared at a range of locations downstream of the dams. A 120-foot wide spillway
and crest gate appear to provide the hydraulic capacity necessary to prepate for (by lowering pre-
storm storage in SEP Dam) and accommodate the %2 PMF as the IDF.
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Figure 1: Peak Water Surface Elevations Plan & Profile View for Existing Conditions (Present-Day)
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Figure 2: Peak Water Surface Elevations Plan & Profile View for Recommended Alternative (Present-Day)
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2 Introduction

The hydrologic and hydraulic analyses discussed in this report evaluated vulnerabilities and studied
proposed improvements at North Easton Pond Dam (NEP Dam) and South Easton Pond Dam (SEP
Dam). Together, the dams, their appurtenances, and their reservoirs represent critical drinking water
infrastructure for the City of Newport, Rhode Island, and neighboring communities. The City of
Newport engaged Fuss & O’Neill to analyze and provide recommendations to mitigate present-day and
future flood hazard vulnerabilities in the project area. Ultimately, the data presented in this report will
inform future design in addition to benefit-cost analysis calculations in support of funding applications.

2.1 Existing Conditions

The City of Newport Department of Utilities Water Division (NWD) operates and maintains the raw
water supply reservoirs, embankments, withdrawal/pumping systems, and treatment/distribution
systems for residents and businesses in the City of Newport, the Town of Middletown, and the Town of
Portsmouth. NEP Dam and SEP Dam are major components of this system. Their reservoirs contain a
substantial portion of the NWD’s drinking water supply: NEP Dam (Rhode Island State ID 584) and
SEP Dam (Rhode Island State ID 585) each impound approximately 1,000 acre-feet of water at their
respective normal pool elevations. Figure 3 displays the dams and the surrounding project area.

2.1.1 North Easton Pond Dam

NEP Dam is located immediately upstream of SEP Dam. Its embankment is approximately 2,800 feet
long, including a portion running west to east that divides the two ponds. This portion could be
considered an embankment of either dam but is viewed as the embankment for the NEP Dam under
this analysis. A system of water mains and intake pipes reportedly runs below the NEP Dam
embankment to the NWD Station 1 treatment facility. NEP Dam’s primary spillway, a 130-foot-long
concrete weir lined with riprap, is located at the southeastern corner of the reservoir. A 100-foot-wide
auxiliary spillway and its discharge channel are situated at the southwestern corner of the reservoir,
directly to the south of the NWD treatment plant. A vegetated sediment basin lies to the south of the
NEP Dam auxiliary spillway between the two impoundments.
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Figure 3: Overall Project Area Map for North and South Easton Ponds
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2.1.2 South Easton Pond Dam

SEP Dam is directly downstream and south of NEP Dam. SEP Dam is surrounded by critical
infrastructure including a state highway (Memorial Boulevard, Route 138A), an ultraviolet stormwater
disinfection system, a sewage pumping station, and a public beach (Easton Beach). There are numerous
residential and commercial properties in the direct vicinity of the dam, in addition to the roads and
utilities that connect them. South Easton Pond was constructed in portions of what was previously a
low-lying marsh area, necessitating a ringed embankment and moat around the impoundment.

The crest of the earthen embankment is generally narrow with steep side slopes. Recent reconstruction
widened and armored the embankment with articulated concrete block (ACB) mats to mitigate erosion
damage from frequent reservoir wave attack and flood flows in the moat channel.

The moat conveys discharge from the NEP Dam auxiliary spillway, as well as several stormwater outfalls
from adjacent neighborhoods. These flows ultimately merge with discharge from the SEP Dam primary
spillway, travel under the Memorial Boulevard Bridge, and outlet to Easton Bay. The moat channel has
limited hydraulic capacity resulting in flow velocities that can damage SEP Dam’s earthen embankments.
These velocities are particularly concerning at the southwestern corner of SEP Dam, adjacent to Old
Beach Road, and along the SEP Dam's southern embankment.

2.2 Previous Hydrologic and Hydraulic Analyses

Where appropriate, the current analyses made use of data from previous hydrologic and hydraulic
reports produced by the City of Newport and Fuss & O’Neill. In some cases, previous reporting and
data were updated or modified to reflect cutrent conditions at the site and/or to incorporate new
methodology and modeling techniques.

2.2.1 Easton Pond Dam and Moat Study, September 2007

This report was completed by Fuss & O’Neill to develop a flood hazard mitigation strategy at the dams
and their associated moat system. A hydraulic model of the moat was created using the Hydraulic
Engineering Center’s River Analysis System (HEC-RAS). The model incorporated surveyed cross-
section geometry and visual field assessments of Manning’s roughness coefficient. Flood hydrographs
from a TR-20 hydrologic model informed steady-state flow rates. This model and the associated
reporting served as the basis for further analysis conducted in 2019.

2.2.2 Climate Resiliency Assessment Technical Memorandum
North and South Easton Pond Reservoirs, April 2019

This technical memorandum, referred to as the “2019 Climate Resiliency Memorandum” throughout the
following pages, was produced by Fuss and O’Neill and Woods Hole Group to summarize threats posed
by climate change and to identify means of promoting climate resiliency at the dams. Fuss & O’Neill
updated the 2007 Easton Pond Dam and Moat Study as a part of the 2019 Climate Resiliency
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Memorandum. Rainfall depths used for hydrologic modeling were updated to incorporate precipitation
values from the Rhode Island Department of Environmental Management (RIDEM) Stormwater
Design and Installation Standards Manual. The project included modeling of the 2 probable maximum
tflood (/2 PMF) as the presumed inflow design flood (IDF) for the dams. Ultimately, this report
provided a high-level review of flood- and climate-related hazards at the dams and suggested further
study of two alternatives for improvements, referred to as Alternative 2 and Alternative 4. Both
alternatives included raising the dam embankments, stabilizing currently unarmored embankments with
ACB matting, and installation of crest gates at the dam spillways to reduce the risk of saltwater intrusion
from coastal flooding. Alternative 4 differed from Alternative 2 in that it included a modified primary
spillway at SEP Dam to provide additional hydraulic capacity and flexibility in reservoir water levels.

3 2023 Hydrologic Analysis

Hydrologic modeling for the current analysis built upon that completed for the 2019 Climate Resiliency
Memorandum. Previous data were updated and incorporated within the Hydraulic Engineering Center’s
Hydrologic Modeling System (HEC-HMS). The HEC-HMS model employed Soil Conservation Service
(SCS) Curve Number and TR-55 Time of Concentration methodologies to develop rainfall-runoff
estimates for individual subbasins under a range of storm events.

The delineated watershed contributing to the project area was adapted from the 2019 Climate Resiliency
Memorandum after a review of the Newport stormwater system and the incorporation of updated
LiDAR topography. The total watershed area contributing to North and South Easton ponds was
determined to be approximately 4.37 square miles. The total watershed area contributing to the moat
and its eventual discharge to Easton Bay is approximately 5.31 square miles. Figure 4 displays the
watershed and subbasins developed for the current analysis. Characteristics of the delineated watershed
and individual subbasins are included in Appendix A.

3.1 Curve Number and Time of Concentration

Subbasin curve numbers developed for the 2019 Climate Resiliency Memorandum were reviewed and
compared against current land use data (USGS, 2018), aerial imagery, and NRCS soil types (NRCS,
2019). This analysis indicated curve numbers from the 2019 Climate Resiliency Memorandum remain
accurate for use in the current model.

Time of concentration values for modeled subbasins were adjusted from the 2019 analysis using updated
survey and LiDAR data.
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Watershed Areas:
Total =5.311
North Easton Pond = 4,145 Square Miles
South Easton Pond = 0,228 Square Miles

Western Moat = 0.718 Square Miles
Eastern Moat = 0,219 Square Mies
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3.2 Storm Events

A range of precipitation events were simulated in the HEC-HMS model to produce corresponding flood
hydrographs for each subbasin. These included:

e Present-day rainfall values for the 10-year, 50-year, 100-year, and 500-year storm events as
reported by RIDEM and the Northeast Regional Climate Center (NRCC, 2022)

e Predicted rainfall values for the same events under 2070 climate conditions based on Resilient
Massachusetts Action Team (RMAT) data

e DPrecipitation values for the probable maximum flood (PMF) as calculated via HMR-52 (see
Section 3.2.2) within HEC-HMS

e Precipitation values for the 2070 PMF as predicted by applying a 7% increase recommended by
the State of Colorado (Colorado, 2020)

3.2.1 Present-Day and 2070 Storm Events

Rainfall depths for present-day storm events are reported within the RIDEM Rhode Island Stormwater
Design and Installation Standards Manual for Newport County. For the same storm events under 2070
climate conditions, rainfall depths were generated using the RMAT Climate Change Projections
Dashboard at Site 7823, Fall River, Massachusetts. This location was chosen based on its proximity to
the project site and the lack of comparable precipitation projections for the state of Rhode Island. Table
2 summarizes rainfall depths for storm events analyzed in the HEC-HMS model.

Table 2: Present-Day and Predicted 2070 Rainfall Depths for Analyzed Storm Events

Storm Event Present-Day Predicted 2070
Rainfall Depth (in) ! | Rainfall Depth (in) 2
10-Year, 24-Hour 4.90 6.80
50-Year, 24-Hour 7.30 9.30
100-Year, 24-Hour 8.60 10.40
500-Year, 24-Hour 12.17 13.30

IRIDEM/NRCC, 2 RMAT

Within the HEC-HMS model, these rainfall depths were distributed across the subbasins to generate
peak flows at subbasin discharge locations for each storm event. Results are summarized in Appendix A.

3.2.2 Probable Maximum Flood

The probable maximum flood (PMF) is commonly used in dam and spillway design. The flood
hydrograph produced by the probable maximum precipitation (PMP) informs adequacy assessments of
dam embankments and spillway hydraulic capacity. Due to their impoundment of community drinking
water and their proximity to inhabited areas, NEP Dam and SEP Dam are classified as high-hazard
dams. Under the Federal Emergency Management Agency’s (FEMA) “prescriptive” design approach,
the typical inflow design flood (IDF) for a high-hazard dam is the PMF (Federal Emergency
Management Agency, 2013). Variance from the prescriptive approach is acceptable as outlined in Section
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4. However, calculation of the PMF and relevant fractions of the PMF are still necessary for evaluation
and design.

The PMP was determined in adherence with Hydrometeorological Report No. 51 (HMR-51) and
Hydrometeorological Report No. 52 (HMR-52) prepared by the National Weather Service. The HMR-
52 Probable Maximum Precipitation routine in HEC-HMS defined the distribution and depth of rainfall
across the subbasins. The PMP was calculated at 38.5 inches over a period of 72 hours. The temporal
distribution of rainfall for the PMF is included in Appendix A. The PMF flood hydrograph was
produced by applying this rainfall event to the watershed. To generate fractions of the PMF, as necessary
under incremental consequence analysis (see Section 4), reduction factors were applied to the PMF
hydrograph. For example, a factor of 0.5 was applied to the PMF hydrograph to produce the 2 PMF
hydrograph.

The 2070 PMF was simulated by applying a 7% precipitation increase as recommended by the State of
Colorado (Colorado, 2020). While FEMA acknowledges there is not yet a standard approach for
predicting future PMF magnitudes, the State of Colorado is one of a handful of states that has
established such a magnification factor.

4 2023 Hydraulic Analyses

Fuss & O’Neill developed a 2-dimensional hydraulic model for the project area using HEC-RAS. Within
the hydraulic model, flood hydrographs from the HEC-HMS model were routed through the NEP
Dam, SEP Dam, and the moat channel for a variety of hypothetical storms and scenarios. Most relevant
for the current project were the determination of the appropriate Inflow Design Flood (IDF) and the
assessment of proposed improvements to the dams under a range of storm events, both for present-day
and future precipitation and sea level rise conditions.

4.1 Hydraulic Model Development

A terrain raster (Figure 5) was developed for the project area to serve as the base for the larger hydraulic
model. The terrain combines LIDAR topography publicly available through the National Oceanic and
Atmospheric Administration (NOAA, 2016) with site-specific topographic survey data provided by
Control Point Associates, Inc. (June 2021), R.P. Iannuccillo and Sons (July 2012), Waterman
Engineering Co. (March 2008), and Apex Environmental, Inc. (October 2004). A table summarizing
topographic data used to develop the terrain is included in Appendix B. The terrain was also modified to
propetly represent existing and proposed spillways in addition to potential dam breach locations.

11
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Figure 5: Terrain raster developed for the hydraulic model
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A 2-dimensional mesh (Figure 6) was created for the project area to calculate precise topographic
characteristics and hydraulic properties for individual cell areas across the relevant terrain and
infrastructure. The cell mesh covers both dams, their embankments, the moat, and the surrounding
neighborhoods. The mesh extends to the north and terminates shortly upstream of the Green End
Avenue culvert. Cell orientations were modified such that faces aligned with pond embankments,
spillways, and other terrain features.

Figure 6: A 2-dimensional cell mesh developed for hydraulic modeling

Internal 2-dimensional mesh connections were added to the model geometry to represent hydraulic
structures including dam spillways, culverts, bridges, and potential dam breach locations. Surveyed
elevations of each spillway were incorporated to ensure an accurate accounting of flow through and over
the structures. Land cover data, survey data, aerial imagery, and knowledge of the site informed
Manning’s roughness coefficient (Manning’s n) selections for the model area. The National Land Cover
Dataset (NLCD) provided a valuable starting point for estimating Manning’s n, but site-specific
refinement was necessary. A map of Manning’s n values applied to the project is included in Appendix
B. Inflow boundary condition lines were established for each subbasin modeled in HEC-HMS.
Boundary condition lines referenced the respective subbasin’s flow hydrograph produced by the
hydrologic model (see Appendix B).
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4.2 Existing Vulnerabilities and Climate Resilience Alternatives

The hydraulic model assessed existing conditions and improvement alternatives at NEP and SEP dams
to understand current vulnerabilities and demonstrate proposed resilience to impacts from flooding. The
model incorporated resultant inflows from a range of present-day and predicted 2070 inland
precipitation events. It also considered how rising sea levels and corresponding changes to tidal activity
might affect existing infrastructure and proposed improvements. Two alternatives for modification of
the dams were identified in the 2019 Climate Resiliency Memorandum: Alternative 2 and Alternative 4,
as described in Section 4.2.2 and Section 4.2.3.

4.2.1 Existing Conditions

To fully understand improvements provided by the two proposed alternatives, Fuss & O’Neill
completed an updated assessment of existing conditions for the NEP Dam and SEP Dam under a range
of storm scenarios. Both present-day and predicted 2070 climate conditions were considered. Flood
hydrographs for various inland flood events were produced through Fuss & O’Neill’s hydrologic
modeling, while sea level and coastal surge data were provided by the US Army Corps of Engineers
(USACE) North Atlantic Coast Comprehensive Study (NACCS) as adjusted by Woods Hole Group
(Table 3). Present-day and predicted 2070 storm events were modeled with corresponding mean higher
high water (MHHW) values as the tailwater elevation in Easton Bay.

Table 3: Present Day and Adjusted (Future) NACCS Joint Probability Inundation Profiles

Water Surfoce Elevalion
Return Periad Probability (8]

Present | 2030 2050 2070
MHHW Il (1 suangs .51 P 151 b1
i LR .55 ] 01 .27 T.E3
MIIF 5 5] 5ET Tk ]
5 e LN 637 HE3 HwE LI5S
14 1i0LEF 22 T.TH LR (R
— . okt bk e bl L o I BB ki -2l
e | PG LN R f o] JIR 11.41
i FiF B2 0 11,14 L7
1M} f.iF FiLER (N 1235 1381
i} 15 ILTT 1253 13.4% 1505
M} 3.2 R L] ) 15.15 1&T1
DL b " 1462 [5.1H 1, 34 1 7.5

(USACE, August 2015)

Overtopping of earthen embankments is a primary mechanism for dam failure. Overtopping could
occur when inflow from inland precipitation events exceeds the storage capacity of either dam and
resultant water surface elevations force flow over the embankment crest at one or more locations.

Overtopping could also occur due to coastal surge events that raise sea level elevations over the crest of
the SEP Dam and/or NEP Dam.

14



North and South Easton Pond Dams
2023 Hydrologic and Hydraulic Analysis
City of Newport, RI

P20060901.D64

0 FUSS& O'NEILI

Saltwater intrusion at SEP Dam and/or NEP Dam could result in contamination of drinking water for
the City of Newport and other dependent communities. Saltwater intrusion could occur due to sea levels
rising and backwatering the dam spillway(s) or through overtopping of dam embankments during larger
coastal surge events.

Elevations at several locations along dam embankments and spillways were used as benchmarks for
determining the protection each dam provides against embankment overtopping and saltwater intrusion.
The topographic survey completed for the current analysis documented embankment low points as
summarized in Figure 13. Survey of the existing embankment separating the NEP Dam and SEP Dam
reported elevations as low as 11.5 feet. The surveyed low point in the NEP Dam primary spillway is
9.15, while the surveyed low point in the NEP Dam auxiliary spillway is 10.12 feet. A large portion of
the SEP Dam embankment was previously reconstructed to an elevation of approximately 12.1 feet
following storm erosion and wave attacks. Still, topographic survey for the current analysis reported low
points along the northern, eastern, southern, and western embankments of SEP Dam at approximately
9.15, 9.80 feet, 11.18 feet, and 10.57 feet, respectively. The surveyed low point in the SEP Dam primary
spillway is 7.32 feet.

Existing conditions modeling results summarized in Table 4 indicate both NEP Dam and SEP Dam
could overtop as a result of the present-day 50-year inland precipitation event. This recurrence interval is
lowered to the 10-year inland event for SEP Dam under predicted 2070 climate conditions, indicating
more frequent overtopping of the dam embankment in the future.

The limiting factor for resilience to tidal actions and/or coastal surge appears to be the potential for
saltwater intrusion through the SEP Dam spillway. Saltwater intrusion through the SEP Dam spillway
could occur during the present-day 20-year coastal surge event. Predicted 2070 conditions could result in
saltwater intrusion through the SEP Dam spillway on an annual basis.

Overtopping of SEP Dam embankments due to coastal surge could occur during the present-day 100-
year event. NEP Dam appears to be threatened by overtopping due to coastal surge during the present-
day 200-year event. Under predicted 2070 conditions, the SEP Dam could be overtopped by the 5-year
coastal surge event and the NEP Dam embankment could be overtopped by the 50-year coastal surge
event. A complete table of results for all modeled scenarios is included in Appendix B.

Table 4: Present-Day and 2070 Inland Flooding Results for Existing Conditions !

Low Low Recurrence Recurrence Recurrence Interval
Dam Point in Point in Low Point on Interval for Interval for for Overtopping
Primary Aux. Embankment Overtopping Due Saltwater Intrusion Due to Coastal
Spillway | Spillway to Inland Flooding via Spillway Surge
NEP 915 1012 1150 2023: 50-year (11.53) | 2023: 50-year (9.42) | 2023: 200-year (11.77)
Dam ) ) ) 2070: 50-year (11.85) 2070: 5-year (9.65) 2070: 50-year (12.70)
SEP 730 N/A 0.64 2023: 50-year (10.08) | 2023: 20-year (8.13) | 2023: 100-year (10.53)
Dam ) ) 2070: 10-year (9.94) 2070: 1-year (7.83) 2070: 5-year (9.65)

L All elevations in feet NAVDSS)
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Based on these results, the dams should be improved to protect against overtopping due to inland floods
and coastal surge events, as well as to prevent saltwater intrusion through the dam spillways. Such
modifications are necessary to account for vulnerabilities demonstrated under present-day climate
conditions and to prepare for predicted increases in precipitation and exacerbated coastal surge in 2070.

4.2.2 Proposed Alternative 2

Alternative 2, as described in the 2019 Climate Resiliency Memorandum, proposed raising the
embankments of NEP Dam and SEP Dam to uniform elevations of 13.4 and 12.1 feet, respectively. The
proposed NEP Dam embankment elevation was chosen to restore what appears to be the original
elevation of the embankment prior to settling and erosion. The proposed SEP Dam embankment
elevation was selected to match previous improvements to a portion of the dam’s western embankment
in response to wave attack and erosion.

In addition to embankment raising, Alternative 2 proposed the installation of a crest gate at the SEP
Dam primary spillway. Since the path for saltwater intrusion through the NEP Dam primary spillway is
tirst through the SEP Dam spillway and reservoir, a crest gate at the SEP Dam spillway would provide
protection from saltwater intrusion for both the SEP Dam spillway and NEP Dam primary spillway. As
such the 2019 Climate Resiliency Memorandum proposed a crest gate at the NEP Dam auxiliary spillway
to prevent saltwater intrusion via the moat. However, initial modeling of Alternative 2 revealed that
raising the entirety of the SEP dam embankment to an elevation of 12.1 feet would restrict an existing
transfer of flow from the moat and sediment basin near the NEP Dam auxiliary spillway into the SEP
Dam (Figure 7). Restricting this flow by raising the SEP Dam embankment near the sediment basin
appeared to increase water surface elevations in the moat and surrounding areas for the 50-year and 100-
year storms.

As such, the cutrent analysis evaluated the installation of a tidal/flap gate in the moat approximately
1000 feet downstream of the NEP Dam auxiliary spillway, near | Paul Braga Jr Memorial Field. This gate
would allow the preservation of existing embankment elevations of the SEP Dam near the sediment
basin while mitigating saltwater intrusion. Inland flows from the surrounding neighborhood and NEP
Dam auxiliary spillway will enter SEP similar to existing conditions without increasing water surface
elevations As amended, Alternative 2 would necessitate designing and constructing the SEP Dam
embankment near the sediment basin to allow overtopping without a breach. While embankment
armoring in the form of articulated concrete blocks (ACBs) is proposed for the entirety of both NEP
and SEP dam embankments, design requirements to allow for overtopping go beyond ACB armoring to
include embankment slope and flow velocity considerations.
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Figure 7: Existing flow transfer near sediment basin and proposed tidal/flap gate near J Paul Braga Memorial Field

To assess Alternative 2, a new terrain was developed within HEC-RAS that included the raised dam
embankments. Modeled spillway elevations and dimensions matched those of existing conditions. Model

results for Alternative 2 are summarized in Table 5.

Table 5: Present-Day and 2070 Inland Flooding Results for Alternative 21

Low Point | Low Point | Proposed Low | Recurrence Interval Recurrence Interval for
Dam in Primary in Aux. Point on for Overtopping Due Saltwater Intrusion/Coastal
Spillway Spillway Embankment to Inland Flooding Overtopping 2
NEP 915 1012 134 2023: Y2 PMF (13.46) 2023: 500-year (13.43)
Dam ) ) ) 2070: 2 PMF (13.49) 2070: 100-year (13.81)
SEP 2023: Y2 PMF (12.17) 2023: 500-year (13.46)
Dam 732 N/A 121 2070: 2 PMF (12.18) 2070: 50-year (12.70)

I All elevations in feet (NAVD88)
2 Crest gate at SEP Dam spillway and tidal/flap gate in moat prevent saltwatet intrusion up to 12.1 feet. As such, saltwater
intrusion is expected to occur only during coastal sutge events that overtop the dam embankments.

Table 6 compares protections provided by Alternative 2 with protections provided by existing
conditions. Alternative 2 appears to increase protection against embankment overtopping during inland
flood events and saltwater intrusion or embankment overtopping due to tidal activity and coastal surge
events.
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Table 6: Comparison of Protection Levels for Existing Conditions and Alternative 2

Climate Protects Against Overtopping via Protects Saltwater Intrusion/Coastal
Conditions Scenario Inland Flooding Through Overtopping Through Recurrence
Recurrence Interval: Interval:
Present- Existing Conditions 10-year storm 10-year coastal surge
Day Alternative 2 500-year storm 200-year coastal surge
Existing Conditions Lower than 10-year ! MHHW, no surge 2
2070 p .
Alternative 2 500-year storm 20-year coastal surge

!The smallest inland flood modeled was that of the 10-year event, which was found to overtop the SEP Dam embankments
in 2070 for the existing infrastructure.

2 Modeling suggests the 2070 1-year coastal surge would overtop the SEP Dam spillway for existing conditions. Therefore,
existing conditions protect only through normal high tides for 2070 climate conditions.

Despite the potential increase in protection provided by Alternative 2, the protection results largely from
the impoundment of additional flow volume during extreme storm events. Because the embankments
are raised and overtopping is prevented or reduced for relevant storms without a proportional increase
in spillway flow capacity, peak water surface elevations for extreme storm events are higher under
Alternative 2 than under existing conditions (Table 7). Further, modeling suggested both NEP Dam and
SEP Dam would still overtop during the %2 PMF event. It is likely that the NEP Dam could be
reconstructed to allow for overtopping without a breach. However, considering physical constraints and
potential permitting implications, reconstructing the entirety of the SEP Dam embankment to allow for
overtopping may be an impracticable solution.

Table 7: Peak Water Sutface Elevations in NEP and SEP Dams Under Existing Conditions and Alternative 2

Dam Scenario 100-Year Storm 500-Year Storm | Y2 Probable Maximum
Peak WSE (ft) Peak WSE (ft) Flood Peak WSE (ft)
NEP Existing Conditions 11.77 12.02 12.27
Alternative 2 11.81 12.50 13.46
SEP Existing Conditions 10.37 10.97 11.36
Alternative 2 10.39 11.33 12.17

As discussed in Section 4.3, an increase in stored volume during extreme storm events could be expected
to exacerbate hazards associated with a dam breach. Accordingly, Alternative 4 was modeled to
determine if increased hydraulic capacity at the SEP Dam primary spillway could provide the same
improvements as Alternative 2 while reducing peak water surface elevations and associated dam breach
hazards.

4.2.3 Proposed Alternative 4

Alternative 4 proposed the same modifications as Alternative 2: raising the embankments to elevations
13.4 and 12.1 respectively for NEP and SEP dams, installing gates to protect the reservoirs from
saltwater intrusion due to tidal activity and/or coastal surge, and armoring the pond embankments with
ACB to mitigate erosion. The primary difference under Alternative 4 is the modification of the SEP
spillway to provide additional hydraulic capacity. In the 2019 Climate Resiliency Memorandum, it was
suggested that operable “crest gates at the SEP [Dam] ...spillway [could] provide adaptive hydraulic
capacity” to maintain freeboard between peak water surface elevations and embankment crests during
relevant storm events. Further, a crest gate that operates over a range of elevations would allow for
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preemptive draining and additional storage capacity in SEP Dam leading up to and during extreme
storm events.

Modeling for Alternative 4 followed an iterative approach in which the SEP Dam primary spillway crest
elevation was lowered (thereby lowering the SEP Dam pool elevation) and widened as necessary to
reduce peak water surface elevations during extreme storm events. Ultimately, a 120-foot-wide spillway
lowered to an elevation of 5.1 feet was found to lower peak water surface elevations in SEP Dam below
those reported for existing conditions during extreme storms (500-year and above) as summarized in
Table 8. As such, Alternative 4 is expected to provide the same level of protection for inland storms,
tidal activity, and coastal surge events as Alternative 2 while decreasing potential hazards associated with

a dam breach. Elevation 5.1 was chosen as the minimum crest gate elevation in alignment with the
predicted 2070 MHHW level (5.09 feet).

Table 8: Peak Water Surface Elevations in NEP and SEP Dam Under Existing Conditions and Alternatives

Dam Scenatio 100-Year Storm 500-Year Storm | 2 Probable Maximum
Peak WSE (ft) Peak WSE (ft) Flood Peak WSE (ft)

Existing Conditions 11.77 12.02 12.27
NEP Alternative 2 11.81 12.50 13.46
Alternative 4 11.73 12.41 13.43
Existing Conditions 10.37 10.97 11.36
SEP Alternative 2 10.39 11.33 12.17
Alternative 4 9.28 9.79 10.59

Because peak water surface elevations in NEP Dam still exceed that dam’s proposed embankment
elevations during the /2 PMF event, the embankment separating NEP and SEP Dam should be
designed and constructed to overtop without forming a breach. Further, it was necessary to model
Alternative 4 to determine the inflow design flood by evaluating dam breach hazards under proposed
conditions. That process, in combination with modeling of more frequent large storm events without a
breach to ensure downstream elevations are not increased, assisted in confirming Alternative 4 as the
recommended alternative. Improvements Proposed under Alternative 4 are summarized in Figure 8.
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Figure 8: Summary of Improvements Proposed Under Amended Alternative 4
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4.3 Inflow Design Flood Determination

The Inflow Design Flood (IDF) is critical in determining a dam’s suitability under existing conditions
and an important factor in the design of potential modifications. The IDF resulting from the
corresponding inland precipitation event informs the design of spillways, embankment elevations, and
other dam components. FEMA states “If significant modifications are...required to the dam and
appurtenant structures, the IDF should be updated to reflect the new guidelines and/or hydrologic
data.” and that “modifications, like raising the dam...can increase the downstream consequences should
the dam fail during an extreme flood event...” (Federal Emergency Management Agency, 2013) As
such, and because modifications were deemed necessary based on vulnerabilities under existing
conditions, Alternative 4 was modeled to determine the applicable IDF at the NEP Dam and SEP
Dam.

Under a “prescriptive” approach, the IDF is based solely on the dam’s “hazard potential classification”
as defined by FEMA (Table 9). Both the NEP Dam and SEP Dam meet FEMA criteria for a high-
hazard dam. Accordingly, the IDF for each pond under a prescriptive approach would be the probable
maximum flood (PMF). However, FEMA (Federal Emergency Management Agency, 2013) outlines a
process for an incremental consequence analysis to provide for a more refined and site-specific IDF
selection. An incremental consequence analysis compares flood hazards during scenarios in which a dam
does not fail (pre-breach) and scenatios in which the dam fails (post-breach) during the same storm
event. Under this analysis, a storm of smaller magnitude than that dictated by a prescriptive approach
may be selected as the IDF if the modeling of that storm demonstrates an insignificant increase in
hazard from pre-breach to post-breach conditions. Site-specific IDF selection may result in cost-savings
associated with design and construction while adhering to FEMA, Federal Energy Regulatory
Commission (FERC), and state agency best practices and requirements.

Table 9: FEMA IDF Requirements for Dams Using a Prescriptive Approach
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(Federal Emergency Management Agency, 2013)
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FEMA and FERC both outline a process for incremental consequence analysis under which increases in
flood hazards due to a dam breach are evaluated for varying storm magnitudes. The process begins with
modeling the recommended low-end IDF storm. Progressively larger storm events, such as fractions of
the PMF through the full PMF are then applied to the model until it can be demonstrated that the dam’s
failure does not significantly increase flood hazards in the surrounding area (Figure 9). Note 1 under
Table 9, dictates the minimum potential IDF for evaluation at a high-hazard dam is the 500-yeat storm.

— Lonsequences Assuming Dam Fas
— Cnnaeguenos Assuming Dam Does Mot Fail

Comsequences

Flood Event IDF

Figure 9: Conceptual Comparison of Incremental Consequence (Federal Emergency Management Agency, 2013)

As stated by FEMA, “There is much debate regarding what qualifies as a ‘significant incremental
consequence.” Methods of assessing the incremental increase in consequences vary from examining
individual structures in the inundation zone to applying general criteria along the entire downstream
inundation reach...Such criteria should not be viewed as absolute decision-making thresholds. Rather
sensitivity analyses and engineering judgement must be applied. Since dam failure analyses and flood
routing studies do not provide certain results, evaluation of the consequences of failure should be
reasonably conservative. The application of more detailed methods such as two-dimensional flow
modeling may justify a less conservative conclusion.” (Federal Emergency Management Agency, 2013)

To provide metrics for an incremental consequence analysis, Fuss & O’Neill assessed pre- and post-
breach flood depth and velocity results under multiple hazard criteria at numerous locations in the
vicinity of NEP Dam and SEP Dam. Point locations, as shown in Figure 10, were established at houses
and otherwise inhabited structures (e.g. hotels), along potential access and egress routes, and at other key
infrastructure near the dams.
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Figure 10: Point locations used for incremental consequence analysis near NEP and SEP dams
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4.3.1 Flood Hazard Increase Criteria

Fuss & O’Neill utilized multiple criteria to determine the significance of increases in flood hazard for
pre- and post-breach scenarios at the established point locations. It is important to note that some level
of increase is generally to be expected under dam breach conditions. However, during extreme storm
events, flood hazards typically exist downstream of the dam separate from a potential failure. For that
reason, the goal of an incremental consequence analysis is to determine the storm magnitude under
which increases in hazard due to a dam breach can be considered insignificant and acceptable (i.e. they
do not increase pre-breach flood hazards beyond an established threshold and/or as informed by
engineering judgement).

FERC 2-Foot Difference

The first and simplest criterion for evaluating increases in hazard was drawn from Engineering Guidelines
Jor the Evaluation of Hydropower Projects: Chapter 2- Selecting and Accommodating Inflow Design Floods for Dams
(Federal Energy Regulatory Commission, 2015). This guidance states “When a dam break analysis shows

downstream incremental effects of approximately two feet or more in an inhabited area, engineering
judgment and further analysis may be necessary to evaluate the need for modification to the dam.”
Therefore, Fuss & O’Neill considered any increase in flood depth of 2 feet or more between pre-breach
and post-breach scenarios unacceptable.

USBR Flood Danger Charts
Criteria established by the United States Bureau of Reclamation (USBR) within Downstream Hazard

Classification Guidelines (Bureau of Reclamation, 1988) were applied to the chosen point locations. USBR
charts display depth-velocity thresholds for low danger, a mid-range zone in which engineering

judgement is necessary to determine danger, and high danger. Separate charts and corresponding depth-
velocity dangers are available based on the specific at-risk infrastructure or hazard type being evaluated.

Both with and without a breach, flooding near NEP Dam and SEP Dam has the potential to impact
houses, roads, and areas that are generally inhabited by people of all ages. As such, relevant pre- and
post-breach results were plotted on applicable USBR charts. An example chart, as adapted and published
by the State of Maryland (State of Maryland, May 2018) is shown in Figure 11. A slight increase in pre-
to post-breach depth and/or velocity alone was not automatically considered significant. If flood
dangers for pre-breach and post-breach scenarios both fell within either the low danger zone or the high
danger zone for a given location, increases were considered insignificant. For example, if the depth-
velocity danger was classified as high prior to the dam breach, significant hazard exists whether the dam
fails or not. Therefore, a slight increase in depth or velocity due to a dam breach would not significantly
change the hazard. However, if pre-breach depth-velocity danger fell within the low danger zone and
post-breach depth-velocity danger plotted above the high danger threshold, the increase could be
considered significant. The process became more complicated when pre-breach danger fell within the
low danger zone and was increased to the judgement zone under post-breach conditions, or pre-breach
danger fell within the judgement zone and was increased above the high danger threshold under post-
breach conditions. Fuss & O’Neill applied additional criteria to determine whether hazard increases were
acceptable when they required engineering judgement.
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Figure 11: Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (State of Maryland, 2018)

Engineering Judgement Criteria
As indicated by FEMA and the USBR flood danger charts, engineering judgement is necessary not only

to establish an incremental consequence analysis at each unique site but also to determine what
constitutes a “significant” increase in flood hazard from pre-breach to post-breach scenarios. The FERC
and USBR criteria provide a basic framework for determining flood hazard increases. Fuss & O’Neill
employed the following additional criteria summarized by FEMA (Federal Emergency Management
Agency, n.d.) to evaluate hazards within the USBR judgement zone. Results for flood danger as it relates
to houses generally fell at or below the low danger threshold on the relevant USBR chart. Therefore, no
judgement zone criteria were applied to this hazard type.

¢ Judgement Zone Criteria for Vehicles: The National Weather Service indicates 2-feet of
watet could be sufficient to float a vehicle (National Weather Service, 1999). In addition, a
depth of 1.5 feet flowing at a velocity of 6 feet per second “is sufficient to move a vehicle
downstream.” (Federal Emergency Management Agency, n.d.)
¢ Judgement Zone Criteria for Adults: FEMA summarizes various flood depth-velocity
considerations for adults and children (Federal Emergency Management Agency, n.d.) as
follows:
o “An individual over 5 feet tall and weighing over 120 pounds faces high
danger from flood waters that are 3 feet in depth and have a velocity of 0
feet per second. The same individual faces high danger from flood waters
that have a depth of 2 feet and a velocity of approximately 1 foot per
second or that have a depth of 1 foot and a velocity of approximately 3 feet
pet second.”
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o Jonkman and Penning-Roswell indicate human instability in flood waters
can occur at any velocity greater than 5.5 feet per second (Jonkman, S. and
Penning-Roswell, E., 2008)
¢ Judgement Zone Criteria for Children: While there do not appear to be sufficient data for

how flood depth and velocity relate to a child’s instability while wading, the CDC reports the
minimum average height of a 5-year-old child in the United States to be 3.33 feet (40 inches,
CDC 2000). Fuss & O’Neill applied a ratio of 3.33/5 to the criteria summatized by FEMA (for
a 5-foot-tall adult) to establish a depth of 2 feet as a judgement zone criterion for children.

Judgement zone criteria were applied as additional layers on the USBR charts. If pre-beach danger fell
within the low danger zone and was increased to the judgement zone under post-breach conditions, the
increase would be considered significant if the post-breach danger clearly exceeded the judgement zone
criteria. Similarly, if pre-breach conditions fell below the USBR high danger threshold, but above the
judgement zone criteria threshold, the pre-breach danger was classified as high, and an increase was not
considered significant unless it exceeded the FERC 2-foot difference criteria. Examples are shown in
Figure 12, where lower values on each graphed line represent pre-breach depth-velocity values, and
larger values represent post-breach depth-velocity values. In this example, green lines represent increases
that could be considered acceptable, while dark red lines represent potentially unacceptable hazard

mecreases.
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Figure 12: USBR Flood Danger Chart for Vehicles with Judgement Zone Criteria Applied
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hazard increases at each location and applying engineering judgement as necessary.

4.3.2 Breach Model Inputs

Generate maximum
flood depth and
velocity values for
pre- and post-breach
scenarios during
storm

Plot flood depths and
velocities on relevant
USBR flood danger

charts

Continue viewing
flood depths and
velocities on relevant
USBR flood danger
charts

Is flood depth for
post-breach scenatio
2-feet greater than
that for pre-breach
scenario at any
location?

Is pre-breach depth-
velocity at point in
low danger zone and
that for post-breach

in high-danger zone?
g 8

Is pre-breach depth-
velocity in low
danger zone post-
breach in judgement
zone? Is pre-breach
depth-velocity in
judgement zone and
that for post-breach
in high-danger zone?

If Yes, consider
hazard increase
signficant at location.
If No, move to Step

If Yes, consider
hazard increase
signficant. If No,
move to Step 3.

If Yes to eithet,
apply judgement
zone criteria to
determine
signficiance. If No,
hazard increase is
not significant.

Modeling of flood hazards posed by dam breach scenarios required a range of initial conditions data and

input parameters as described, in part, below.

e Initial Conditions:

(e]

Initial water surface elevations in the reservoirs were set to the surveyed normal

pool elevations for NEP and SEP dams within models for existing conditions

and Alternative 2. Alternative 4 was modeled assuming the pool elevation for

SEP Dam is lowered to elevation 5.1 prior to extreme storm events (500-year
and above) as discussed in Section 4.2.3. This elevation could be refined to
determine the ideal configuration for specific extreme storm events through

additional modeling.

Normal flows were established as initial conditions prior to routing the potential
IDF storm through the system

The downstream boundary condition for the model was set to approximate
mean higher high water for the present-day climate conditions. This boundary
condition was used to isolate and evaluate the potential hazard increase resulting
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from a dam failure alone, which may have otherwise been dampened or
obscured by the incorporation of coastal surge events during the IDF analysis.
This assumption provides more conservative hazard increase results, as
probabilistic modeling demonstrates inland precipitation events are often
coupled with coastal surge.

e Dam Breach Locations and Parameters

o Theoretical dam breach locations were chosen to assess the localized effects of
dam failure at multiple points in the NEP and SEP dam embankments. Dam
breach locations and the corresponding present-day storm during which the
localized existing crest elevation would be exceeded are displayed in Figure 13.
These locations correspond with surveyed low points in the existing dam
embankments that may be prone to overtopping and subsequent failure, and/or
were chosen based on their proximity to downstream development and
infrastructure.

o Dam breach scenarios were modeled for sensitivity under breach geometry and
timing parameters from two commonly accepted breach parameter estimation
methods: Froehlich 2008 (Froehlich, 2008) and Von Thun & Gillette (Von
Thun & Gillette, 1990) This sensitivity analysis demonstrated that the Von
Thun & Gillette methodology produced more conservative results. For this
reason, results from dam breach scenarios using Von Thun & Gillette
methodology were compared with pre-breach conditions.

o Dam breaches were set to occur at the respective peak water surface elevation
within each pond during the modeled storm event as dictated by FERC (Federal
Energy Regulatory Commission, 2015).

o For storm events that did not overtop the dam embankments, dam breaches
were modeled as a piping failure in the same location.
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Figure 13: Modeled dam breach locations and existing embankment low points at NEP Dam and SEP Dam
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4.3.3 Incremental Consequence Analysis Results

While preliminary incremental consequence analysis was performed for existing conditions and
Alternative 2, results for those scenarios were ultimately relevant only for comparison with results of
Alternative 4. The incremental consequence analysis results for existing conditions and Alternative 2
demonstrated significant increases in hazards associated with dam breaches during the 500-year storm
and %2 PMF events (see Appendix B). In addition, vulnerabilities of the existing dam infrastructure to
present-day and future inland and coastal flooding, as discussed in Section 4.2.1, demonstrated the need
for modifications at the NEP Dam and SEP Dam. Initial modeling of Alternative 2 indicated peak water
surface elevations in both ponds would be substantially higher during extreme storm events (those that
are often selected as the IDF) due to raised embankments lacking a proportional increase in spillway
discharge capacity. Alternative 4 included a modified SEP Dam primary spillway to address this rise in
peak water surface elevations and reduce potential hazards associated with a dam breach. Accordingly,
results presented in this report focus primarily on conditions associated with Alternative 4 and the %2
PMF to ensure the proposed modifications can accommodate that event without significantly increasing
hazards during a breach.

The controlling results among data from all breach locations (i.c. those resulting in the largest increase in
flood depths) were plotted on the USBR Charts. In viewing the results, it is important to recall that the
goal of an incremental consequence analysis is not to determine the storm for which there is no increase
in depth or velocity due to a dam breach. Instead, an incremental consequence analysis acknowledges
some level of hazard exists downstream of the dam prior to a breach and seeks to determine the storm
during which a dam breach does not significantly increase that existing hazard.

Alternative 4: 500-Year Storm
It is possible that future modeling could determine a configuration of the SEP Dam spillway under

which the 500-year storm could be considered the IDF. However, as discussed above, the preliminary
incremental consequence analysis for existing conditions and Alternative 2 demonstrated significant
increases in hazards during the 500-year storm and Y2 PMF events. Based on these results and as a
conservative measure, the incremental consequence analysis for Alternative 4 focused on the 2 PMF as
the low-end IDF.

Alternative 4: V2 PMF
Following the determination that the 500-year storm was not suitable for selection as the IDF, breach

scenarios were modeled for the Y2 PMF event. Incremental consequence analysis for Alternative 4 under
the /2 PMF demonstrated largely insignificant increases in hazard from pre-breach to post-breach
conditions. Results for each hazard type are discussed under the respective USBR charts on the
following pages. Ultimately, the increases in hazard shown for the 2 PMF were determined to be
acceptable. As such, the /2 PMF was selected as the IDF for both NEP Dam and SEP Dam.

Alternative 4: 2 PMF Domino

FEMA recommends that “the flood wave that...from failure of [a] dam should be routed to evaluate if
any...downstream dams would potentially breach in domino-like action.” (Federal Emergency
Management Agency, 2013). As such, a breach at NEP Dam was evaluated to determine if it would
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result in overtopping of the SEP Dam embankments during the /2 PMF event. Results indicated that the
peak water surface elevation in SEP Dam after a breach of NEP Dam would rise to 11.24, lower than
the proposed SEP embankment elevation (12.1) and, therefore, not expected to result in a breach.

Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (Alt 4, 1/2 PMF)
(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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Figure 14: Depth-Velocity Flood Danger Relationship for Houses Built on Foundations Under Alternative 4 During 2 PMF

2 PMF Depth-velocity flood dangers for houses built on foundations during pre- and post-breach
scenarios for Alternative 4 are shown in Figure 14. Only those locations that correspond with houses, or
other structures assumed to be inhabited (e.g. hotels), are displayed. As shown, post-breach conditions
result in some increase in depth and/or velocity for most locations. However, all results are within the
low danger zone or the minimum range of the judgement zone. Accordingly, the increases for this

hazard type were deemed acceptable.
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Depth-Velocity Flood Danger Relationship for Passenger Vehicles (Alt 4, 1/2 PMF)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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Figure 15: Depth-Velocity Flood Danger Relationship for Passenger Vehicles Under Alternative 4 During 2 PMF

2 PMF depth-velocity flood dangers as they relate to passenger vehicles during pre- and post-breach
scenarios for Alternative 4 are shown in Figure 15. Only locations that correspond with a potential
access/egress route are displayed. Post-breach conditions result in a slight increase in depth and/or
velocity for most locations. However, many locations report depth-velocity values within the high
danger zone (as defined either by USBR or judgement zone criteria) prior to a breach. At Old Beach
Road and Memorial Boulevard Culvert, the increase in danger ratings shown are partially due to a
reduction in pre-breach depth and velocity at these locations from existing conditions to Alternative 4.
Without these reductions, the pre-breach danger would already be high. It is worth considering that
Alternative 4 would both reduce pre-breach danger at these locations during extreme storms and would
reduce the risk of a dam breach caused by overtopping or erosion. These potential failure mechanisms
would be mitigated by embankment raising and armoring. While Old Beach Road may not be a viable
access/egress route during a breach scenario under Alternative 4, it appears the three homes that would
utilize Old Beach Road have viable and direct emergency egress routes by foot to the west. The
possibility of closing Memorial Boulevard will be assessed during development of operations and
maintenance plans for SEP Dam. Considering these additional points of context, the increases at these
locations were deemed acceptable.
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Depth-Velocity Flood Danger Relationship for Adults (Alt 4, 1/2 PMF)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depthvelocity values represent post
breach conditions for different dam breach parameters.

Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds
faces high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet
per second. The same individual faces high danger from flood waters that have a depth

of 2 feet and a velocity of approximately 1 foot per second or that have a depth of 1 foot
and a velocity of approximately 3 feet per second (USBR as referenced by FEMA, Flood
Vehicle (Do Not Drive in Floodwaters; "Turn Around, Don't Drown!"

Judgement Zone Criteria 2: Max velocity of 5.5 ft/s (Jonkman, S. and Penning -Roswell, E.,

2008)

fema.gov

High Danger Zone - Almost any size
adult is in danger from flood water
Judgement Zone - Danger levelis based
upon engineering judgement

Low Danger Zone - Almost any size
adult is not seriously threatened by
flood water.

1 Low Danger Zone \
\
2 4 6 8 10 12

Velocity (feet/sec)

Depth-velocity flood dangers as they relate to wading adults during pre- and post-breach scenarios for
Alternative 4 are shown in Figure 16. Only locations that are likely to be inhabited are displayed. Post-
breach conditions result in a slight increase in depth and/or velocity for most locations. However, all
increases for post-breach conditions appear to fall within the same danger zone (as defined either by
USBR or judgement zone criteria) as for pre-breach conditions at the same location. As such, increases

shown for this flood hazard type were considered acceptable.

Figure 16: Depth-Velocity Flood Danger Relationship for Adults Under Alternative 4 Duting 1/2 PMF
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(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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! Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds faces
high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet per second.
The same individual faces high danger from flood waters that have a depth of 2 feetand a
velocity of approximately 1 foot per second or that have a depth of 1foot and a velocity of
approximately 3 feet per second (USBR as referenced by FEMA, Flood | Vehicle (Do Not Drive in
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Figure 17: Depth-Velocity Flood Danger Relationship for Children Under Alternative 4 During 1/2 PMF

Depth-velocity flood dangers as they relate to wading children during pre- and post-breach scenarios for

Alternative 4 are shown in Figure 17. Only locations that are likely to be inhabited are displayed. Post-
breach conditions result in a slight increase in depth and/or velocity for most locations. However, all
increases for post-breach conditions appear to fall within the same danger zone (as defined either by
USBR or judgement zone criteria) as those for pre-breach conditions at the same location. As such,

increases shown for this flood hazard type were considered acceptable.
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5 Discussion and Conclusion

Hydrologic and hydraulic analyses summarized in this report sought to provide recommendations for
mitigation of flood vulnerabilities at the NEP Dam and SEP Dam under both present-day and future
climate conditions. Evidenced by historical flooding and damage, in addition to modeling performed as
part of the current analysis, both dams are at risk of damage or failure resulting from inland flooding and
tidal/coastal surge activity. Inland flood model results and sea level rise projections were analyzed to
identify the following vulnerabilities for the existing dams:

e Modeling indicated the present-day 50-year inland precipitation event could exceed
the capacity of both dams, overtop existing low points in their embankments, and
cause subsequent dam failures. Under predicted 2070 climate conditions, the SEP
Dam capacity may be exceeded by the 10-year inland flood.

e  Modeling demonstrated a breach of the NEP Dam embankment during the present-
day 50-year inland precipitation event could result in a “domino” breach scenario in
which the SEP Dam subsequently overtops and fails, exacerbating flooding at
downstream locations.

e SEP Dam limits the overall system’s resilience to saltwater intrusion. Estimates
indicate that saltwater intrusion through the SEP Dam primary spillway could occur
during the present-day 20-year coastal surge event and during the 2070 predicted 1-
year coastal surge event (i.c., by 2070, saltwater intrusion through the spillway could
occur on an annual basis).

e Overtopping of the existing dam embankments due to coastal surge could occur
during the present-day 100-year (SEP Dam) and 200-year (NEP Dam) events.
Overtopping due to coastal surge is predicted during the 5-year (SEP Dam) and 50-
year (NEP Dam) events by 2070.

The above vulnerabilities were determined primarily by isolating inland flooding and coastal surge events
to evaluate the separate effects of each. 2070 inland flood scenarios were modeled with expected
increases in mean higher high water — a readily available approximation of future tide conditions -- as the
downstream boundary condition.

Alternative 2

Fuss & O’Neill evaluated two potential alternatives for modification of the dams to mitigate overtopping
and erosion and to provide climate resilience. Modeling demonstrated that Alternative 2 would increase
storage capacity, prevent saltwater intrusion through the spillways, and reduce the frequency of
overtopping due to inland and/or coastal flooding. However, peak water surface elevations during
extreme storms within NEP Dam and SEP Dam were reported as substantially higher than those for
existing conditions. Higher peak water surface elevations during these storms would result in an increase
in downstream flood hazards associated with a potential dam breach. For this reason, Alternative 2 was
not selected as the recommended alternative.
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Alternative 4 (Recommended Alternative)

Based on modeling, Alternative 4 would provide the same improvements as Alternative 2: enacting
significant protections against inland and coastal flooding for present-day and predicted 2070 climate
conditions. In addition, Alternative 4 appears to reduce peak water surface elevations in the SEP Dam
by providing a crest gate that can operate over a range of elevations from 5.1 feet to 12.1 feet for an
enlarged 120-foot-wide spillway.

As part of final design of the recommended alternative, additional hydraulic modeling should be carried
out to develop an operations plan for the proposed gated SEP spillway. The proposed crest gate would
likely require multiple sections and could necessitate varied elevations or timing considerations for
different storm and tide combinations. This configuration will also be informed by gate manufacturer
specifications.

Under normal conditions, the crest gate should be designed to retain a normal pool elevation of 7.3,
similar to existing conditions. The gate configuration will also maintain discharge rates at the SEP
Spillway that prevent increases in water surface elevations downstream of the dam.

Ahead of storms projected to be equal to or larger than the 500-year inland event, the gate would be
dropped to a low elevation of 5.1 to provide additional storage capacity in SEP Dam. The current
analysis determined that lowering the SEP spillway crest, thereby providing additional storage and flow
capacity, would accommodate the IDF (1/2 PMF). The gate can also be raised up to elevation 12.1
(matching proposed embankment elevations) to prevent saltwater intrusion through the spillway.

A key component of Alternative 4 is the stabilization and armoring of dam embankments and, in
specific areas, reconstructing and armoring dam embankments to allow for overtopping without a
breach. Modeling and designh may be necessary to understand and meet design criteria for periodic
overtopping.

In conclusion, to account for vulnerabilities at the existing dams and to provide resilience for future
climate conditions, Fuss & O’Neill recommend proceeding with proposed Alternative 4, which includes:

e Raising NEP Dam embankment crest to elevation 13.4 to limit overtopping due to inland
flooding

e Raising the SEP Dam embankment crest to elevation 12.1 to limit overtopping due to inland
and coastal flooding

e Reconstructing the SEP Dam spillway to a width of 120 feet and installing a hydraulic crest gate
to range from elevations 5.1 to 12.1, allowing for varied pool elevations and preventing
saltwater intrusion through the SEP Dam spillway

e Constructing a tidal/flap gate in the moat near | Paul Braga Jr Memorial Field to prevent
saltwater intrusion through the NEP Dam auxiliary spillway. The SEP Dam embankment east
of the gate will remain at existing elevations to allow stormwater from surrounding
neighborhoods into SEP and prevent increased water surface elevations in the moat and
surrounding area
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e Reconstructing and armoring dam embankments with articulated concrete block mats to reduce

the risk of erosion caused by wave attacks, moat flows, and unlikely overtopping events

Table 10 summarizes present-day and 2070 flood protection levels offered under existing conditions and
under proposed Alternative 4. Figure 1 and Figure 2 display selected results at the project site.

Table 10: Comparison of Flood Protection Levels for Existing Conditions and Proposed Alternative 4

Climate
Conditions

Scenario

Overtopping via
Inland Flooding

Saltwater Intrusion

Present-Day

Existing Conditions

10-year storm

10-year coastal surge

Recommended Alternative

500-year storm

200-year coastal surge

2070

Existing Conditions

Lower than 10-year !

MHHW, no surge 2

Recommended Alternative

500-year storm

20-year coastal surge

1The smallest inland flood modeled was that of the 10-year precipitation. Modeling predicted this storm would

overtop the existing SEP Dam embankments under predicted 2070 climate conditions.

2 Modeling suggests the 2070 1-year coastal surge would overtop the SEP Dam spillway under existing
conditions. Therefore, existing conditions protect only through mean higher high water (high tide) for
predicted 2070 climate conditions.
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Subbasin Characteristics

Subbasin Area Composite | Time of Concentration
Name Discharge Location | (Acres) | Curve Number (Minutes)
Subbasin 1-A | North Easton Pond | 2167.429 83.6 277.1
Subbasin 1-B | North Easton Pond 485.571 87.5 61.45
Subbasin 2 South Easton Pond 146.17 97 7.04
Subbasin 3-1 | West Moat 32.937 82.4 24.64
Subbasin 3-2 | West Moat 232.097 88 51.77
Subbasin 3-3 | West Moat 84.639 90.2 3293
Subbasin 3-4 | West Moat 42.182 87.3 20.72
Subbasin 3-5 | West Moat 21.241 81.6 2492
Subbasin 3-6 | West Moat 36.617 81.6 15.96
Subbasin 3-7 | West Moat 2.16 79.6 6.11
Subbasin 3-8 | West Moat 3.162 79.8 6
Subbasin 3-9 | West Moat 4.7 80.6 6.7
Subbasin 3-10 | East Moat 8.622 91 6
Subbasin 3-11 | East Moat 8.193 94 6
Subbasin 3-12 | East Moat 123.641 86.1 46.48
Subbasin 4-1 | Away from Project 116.94 85.9 234
Subbasin 4-2 | Away from Project 1.178 91 6
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Present-Day Subbasin Peak Flow Summary

Subbasin 2-Year | 10-Year | 50-Year | 100-Year | 500-Year | 1/2 PMF
Name (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Subbasin 1-A 447.6 817.4 1399.2 1718.9 2600 4313.1
Subbasin 1-B 349 596.6 970.5 1172 1720.9 2650.7
Subbasin 2 377.6 568.7 853.4 1007.1 1428.6 1407.5
Subbasin 3-1 32.3 59.5 101.8 124.8 187.6 268.1
Subbasin 3-2 190.3 322.5 521.5 628.6 920.1 1281.9
Subbasin 3-3 99.9 163.7 258.6 309.6 448.3 403.7
Subbasin 3-4 55.3 94.4 153.2 184.8 270.8 220.7
Subbasin 3-5 20 37.2 64.3 79 119.4 106.1
Subbasin 3-6 42 78.5 135.3 166.3 251 178.9
Subbasin 3-7 3.1 6 10.5 12.9 19.7 14.6
Subbasin 3-8 4.5 8.7 15.2 18.8 28.6 21.2
Subbasin 3-9 6.9 12.9 22.5 27.7 42 27.2
Subbasin 3-10 19.7 31.9 49.8 59.4 85.6 83.2
Subbasin 3-11 20.5 31.8 48.5 57.6 82.1 79.1
Subbasin 3-12 100.4 174.9 288.2 349.4 516.1 785.2
Subbasin 4-1 137 238.7 393 476.1 702.7 967.7
Subbasin 4-2 2.6 4.2 6.6 7.9 11.4 11.1
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Predicted 2070 Subbasin Peak Flow Summary

Subbasin 2-Year | 10-Year | 50-Year | 100-Year | 500-Year | 1/2 PMF
Name (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Subbasin 1-A 746.3 1276.7 1891.5 2163 2878.8 4615
Subbasin 1-B 549.9 892.8 1280.1 1449.4 1893.5 2836.2
Subbasin 2 533 794.2 1089.8 1219.7 1561.8 1506
Subbasin 3-1 54.3 92.9 137.1 156.5 207.4 286.9
Subbasin 3-2 297.6 480.2 686 776 1011.8 1371.6
Subbasin 3-3 151.8 238.9 336.9 379.7 492 431.9
Subbasin 3-4 87.1 141 201.7 228.2 297.8 236.2
Subbasin 3-5 33.9 58.6 86.9 99.4 132.1 113.6
Subbasin 3-6 71.5 123.4 183 209.1 277.7 191.4
Subbasin 3-7 5.4 9.5 14.3 16.4 21.8 15.6
Subbasin 3-8 7.9 13.8 20.7 23.7 31.7 22.7
Subbasin 3-9 11.8 20.5 30.5 34.9 46.5 29.1
Subbasin 3-10 29.6 46.1 64.6 72.7 93.9 89
Subbasin 3-11 29.7 45.1 62.4 70 89.9 84.6
Subbasin 3-12 160.8 264.6 382.2 433.7 568.5 840.2
Subbasin 4-1 219.5 360.9 520.7 590.6 773.9 1035.4
Subbasin 4-2 3.9 6.1 8.6 9.7 12.5 11.9

PMF Temporal Rainfall Distribution

The total precipitation depth was temporally distributed by dividing the rainfall into 6-hour increments,
with the most intense 6-hour period of the storm further divided into 1-hour increments. The 72-hour
rainfall distribution applied to the IDF analysis described in Section 4 is summarized below.

Cumulative Cumulative Cumulative Cumulative
Storm Time | Rainfall Depth | Storm Time | Rainfall Depth
(hours) (in) (hours) (in)
6 0.4 42 43
12 0.9 48 5.4
18 1.4 54 6.9
24 20 60 10.8
30 26 66 36.4
36 3.4 72 385
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12/5/23, 6:43 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 10-Year

Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:47

Global Parameter Summary - Subbasin

Area (MI2)

Element Name Area (MI2)
SubWatershed 1 - A 3.39
SubWatershed 1 - B 0.76
SubWatershed 2 0.23
SubWatershed 3 - 3 0.13
SubWatershed 3 - 4 0.07
SubWatershed 3 - 6 0.06
SubWatershed 3 -1 0.05
SubWatershed 3 - 2 0.36
SubWatershed 3 - 12 0.19
SubWatershed 4 - 1 0.18
SubWatershed 3 - 5 0.03
SubWatershed 3 - 8 0
SubWatershed 3 -7 0
SubWatershed 3-9 0.01
SubWatershed 3 - 10 0.01I
SubWatershed 3 - 11 0.01
SubWatershed 4 - 2 o

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/10_Year GlobalOnly.html
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12/5/23, 6:43 PM Standard Report

Loss Rate: Scs

Element Name Percent Impervious Area Curve Number
SubWatershed 1 - A o 83.6
SubWatershed 1 - B 0 87.5
SubWatershed 2 o 97
SubWatershed 3 - 3 0 90.2
SubWatershed 3 - 4 o 87.3
SubWatershed 3 - 6 0 81.6
SubWatershed 3 -1 o 82.4
SubWatershed 3 - 2 0 88
SubWatershed 3 - 12 o 86.1
SubWatershed 4 - 1 0 85.9
SubWatershed 3 - 5 o} 81.6
SubWatershed 3 - 8 o 79.8
SubWatershed 3 - 7 o 79.6
SubWatershed 3 -9 o 80.6
SubWatershed 3 - 10 o 91I
SubWatershed 3 - 11 o 94
SubWatershed 4 - 2 o 91

Transform: Scs

Element Name Lag Unitgraph Type
SubWatershed 1 - A 277.1 Standard
SubWatershed 1 - B 61.45 Standard
SubWatershed 2 7.04 Standard
SubWatershed 3 -3 32.93 Standard
SubWatershed 3 - 4 20.72 Standard
SubWatershed 3 - 6 15.96 Standard
SubWatershed 3 -1 24.64 Standard
SubWatershed 3 - 2 51.77 Standard
SubWatershed 3 - 12 46.48 Standard
SubWatershed 4 - 1 23.4 Standard
SubWatershed 3 - 5 24.92 Standard
SubWatershed 3 - 8 6 Standard
SubWatershed 3 -7 6.11 Standard
SubWatershed 3-9 6.7 Standard
SubWatershed 3 - 10 6 Standard
SubWatershed 3 - 11 6 Standard
SubWatershed 4 - 2 6 Standard

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/10_Year GlobalOnly.html 2/3



12/5/23, 6:52 PM

Project: 20060901.d64.2023
Simulation Run: 10-Year

Standard Report

Simulation Start: 31 December 2021, 24:00

Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:47

Global Results Summary

Hydrologic Element  Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 817.37 o1Jan2022, 17:06 2.68
Sink - 1 3.39 817.37 olJan2022, 17:06 2.68
SubWatershed 1 - B 0.76 596.61 o1Jan2022,13:06 3.47
SubWatershed 2 0.23 568.69 oIJan2022, 12:08 4.54
SubWatershed 3 - 3 0.13 163.71 o1Jan2022, 12:36 3.77
SubWatershed 3 - 4 0.07 94.43 o1Jan2022, 12:23 3.49
SubWatershed 3 - 6 0.06 78.46 o1Jan2022,12:18 2.94
SubWatershed 3 -1 0.05 59.51 oIJan2022,12:28 3.01
SubWatershed 3 - 2 0.36 322.51 oIJan2022, 12:56 3.5%
SubWatershed 3 - 12 0.19 174.92 o1Jan2022, 12:50 3.34
SubWatershed 4 -1 0.18 238.73 OIJan2022,12:26 3.34
SubWatershed 3 - 5 0.03% 37.23 OIJan2022,12:28 2.9%
SubWatershed 3 - 8 o) 8.68 o1Jan2022,12:08 2.78
SubWatershed 3 - 7 o) 5.96 o1Jan2022, 12:08 2.76
SubWatershed 3-9 0.01 12.9% o1Jan2022,12:08 2.85
SubWatershed 3 - 10 0.01 31.86 OIJan2022,12:07 3.88
SubWatershed 3 - 11 0.01 31.8 o1Jan2022,12:07 4.2
SubWatershed 4 - 2 0 4.25 OIJan2022,12:07 3.88

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/10_Year.html
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12/5/23, 6:53 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 50-Year

Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element  Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 1399.17 o1Jan2022, 17:01 4.64
Sink - 1 3.39 1399.17 olJan2022, 17:01 4.64
SubWatershed 1 - B 0.76 970.5% OIJan2022, 13:05 5.74
SubWatershed 2 0.23 853.38 oIJan2022, 12:08 6.93
SubWatershed 3 - 3 0.13 258.61 o1Jan2022, 12:35 6.09
SubWatershed 3 - 4 0.07 153.18 o1Jan2022, 12:23 5.78
SubWatershed 3 - 6 0.06 135.33 o1Jan2022,12:18 5.13
SubWatershed 3 -1 0.05 IOIL.75 OIJan2022,12:27 5.21
SubWatershed 3 - 2 0.36 521.51 oIJan2022, 12:55 5.81
SubWatershed 3 - 12 0.19 288.23% o1Jan2022, 12:50 5.6
SubWatershed 4 -1 0.18 392.97 OIJan2022,12:26 5.61
SubWatershed 3 - 5 0.03% 64.26 OIJan2022,12:28 5.12
SubWatershed 3 - 8 o 15.2 o1Jan2022,12:08 4.94
SubWatershed 3 - 7 o) 10.48 o1Jan2022, 12:08 4.92
SubWatershed 3-9 0.01 22.5 o1Jan2022,12:08 5.0%3
SubWatershed 3 - 10 0.01 49.8 OIJan2022,12:07 6.23
SubWatershed 3 - 11 0.01 48.55 o1Jan2022,12:07 6.58
SubWatershed 4 - 2 0 6.64 OIJan2022,12:07 6.23

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/50 Year.html
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12/5/23, 6:54 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 100-Year

Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:47

Global Parameter Summary - Subbasin

Area (MI2)

Element Name Area (MI2)
SubWatershed 1 - A 3.39
SubWatershed 1 - B 0.76
SubWatershed 2 0.23
SubWatershed 3 - 3 0.13
SubWatershed 3 - 4 0.07
SubWatershed 3 - 6 0.06
SubWatershed 3 -1 0.05
SubWatershed 3 - 2 0.36
SubWatershed 3 - 12 0.19
SubWatershed 4 - 1 0.18
SubWatershed 3 - 5 0.03
SubWatershed 3 - 8 0
SubWatershed 3 -7 0
SubWatershed 3-9 0.01
SubWatershed 3 - 10 0.01I
SubWatershed 3 - 11 0.01
SubWatershed 4 - 2 o

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/100_Year.html
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12/5/23, 6:54 PM Standard Report

Loss Rate: Scs

Element Name Percent Impervious Area Curve Number
SubWatershed 1 - A o 83.6
SubWatershed 1 - B 0 87.5
SubWatershed 2 o 97
SubWatershed 3 - 3 0 90.2
SubWatershed 3 - 4 o 87.3
SubWatershed 3 - 6 0 81.6
SubWatershed 3 -1 o 82.4
SubWatershed 3 - 2 0 88
SubWatershed 3 - 12 o 86.1
SubWatershed 4 - 1 0 85.9
SubWatershed 3 - 5 o} 81.6
SubWatershed 3 - 8 o 79.8
SubWatershed 3 - 7 o 79.6
SubWatershed 3 -9 o 80.6
SubWatershed 3 - 10 o 91I
SubWatershed 3 - 11 o 94
SubWatershed 4 - 2 o 91

Transform: Scs

Element Name Lag Unitgraph Type
SubWatershed 1 - A 277.1 Standard
SubWatershed 1 - B 61.45 Standard
SubWatershed 2 7.04 Standard
SubWatershed 3 -3 32.93 Standard
SubWatershed 3 - 4 20.72 Standard
SubWatershed 3 - 6 15.96 Standard
SubWatershed 3 -1 24.64 Standard
SubWatershed 3 - 2 51.77 Standard
SubWatershed 3 - 12 46.48 Standard
SubWatershed 4 - 1 23.4 Standard
SubWatershed 3 - 5 24.92 Standard
SubWatershed 3 - 8 6 Standard
SubWatershed 3 -7 6.11 Standard
SubWatershed 3-9 6.7 Standard
SubWatershed 3 - 10 6 Standard
SubWatershed 3 - 11 6 Standard
SubWatershed 4 - 2 6 Standard

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/100_Year.html 2/3



12/5/23, 6:54 PM Standard Report

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 1718.88 oIJan2022, 16:59 5.74
Sink - 1 3.39 1718.88 OIJan2022, 16:59 5.74
SubWatershed 1 - B 0.76 1172.01 OIJan2022, 13:05 6.99
SubWatershed 2 0.23 1007.12 olJan2022,12:08 8.23
SubWatershed 3 - 3 0.13 309.57 o1Jan2022, 12:35 7.37
SubWatershed 3 - 4 0.07 184.77 oIJan2022, 12:23 7.04
SubWatershed 3 - 6 0.06 166.3 o1Jan2022,12:18 6.36
SubWatershed 3 -1 0.05 124.77 OIJan2022,12:27 6.44
SubWatershed 3 - 2 0.36 628.59 o1Jan2022, 12:55 7.07
SubWatershed 3 - 12 0.19 349.38 oIJan2022,12:49 6.85
SubWatershed 4 - 1 0.18 476.1 oIJan2022,12:26 6.86
SubWatershed 3 - 5 0.03% 79 oIJan2022,12:28 6.34
SubWatershed 3 - 8 o 18.77 OIJan2022,12:07 6.16
SubWatershed 3 - 7 o 12.94 o1Jan2022, 12:08 6.13
SubWatershed 3 -9 0.01 27.73 o1Jan2022,12:08 6.25
SubWatershed 3 - 10 0.01 59.42 OIJan2022,12:07 7.51
SubWatershed 3 - 11 0.01 57.55 OIJan2022,12:07 7.87
SubWatershed 4 - 2 o) 7.92 OIJan2022,12:07 7.51
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12/5/23, 6:55 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 500-Year

Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 2600.04 o1Jan2022, 16:56 8.81
Sink - 1 3.39 2600.04 olJan2022, 16:56 8.81
SubWatershed 1 - B 0.76 1720.86 O1Jan2022,13:04 10.46
SubWatershed 2 0.23 1428.56 OIJan2022,12:08 11.79
SubWatershed 3 - 3 0.13 448.31 o1Jan2022,12:35 10.88
SubWatershed 3 - 4 0.07 270.78 oIJan2022,12:22 10.54
SubWatershed 3 - 6 0.06 250.99 o1Jan2022, 12:17 9.79
SubWatershed 3 -1 0.05 187.61 oIJan2022, 12:27 9.88
SubWatershed 3 - 2 0.36 920.14 o1Jan2022,12:54 10.55
SubWatershed 3 - 12 0.19 516.11 OIJan2022,12:49 10.32
SubWatershed 4 -1 0.18 702.66 OIJan2022,12:25 10.35
SubWatershed 3 - 5 0.0% 119.37 oIJan2022, 12:27 9.77
SubWatershed 3 - 8 o 28.58 o1Jan2022, 12:07 9.57
SubWatershed 3 - 7 o 19.71 o1Jan2022, 12:07 9.54
SubWatershed 3-9 0.01 42.01 OIJan2022,12:08 9.68
SubWatershed 3 - 10 0.01 85.62 oIJan2022, 12:07 11.04
SubWatershed 3 - 11 0.01 82.15 o1Jan2022, 12:07 I1.42
SubWatershed 4 - 2 o 11.42 oIJan2022, 12:07 11.04

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/500 Year.html
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12/5/23, 6:55 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 1/2 PMF

Simulation Start: 31 December 2021, 24:00
Simulation End: 3 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 4313.12 03Jan2022,19:45 15.53
Sink - 1 3.39 4313.12 03Jan2022,19:45 15.53
SubWatershed 1 - B 0.76 2650.7 03Jan2022, 16:06 18.49
SubWatershed 2 0.23 1407.48 03Jan2022, 15:12 19.32
SubWatershed 3 - 3 0.13 4073.68 03Jan2022, 15:38 15.41
SubWatershed 3 - 4 0.07 220.7 03Jan2022, 15:26 15.2
SubWatershed 3 - 6 0.06 178.92 03Jan2022, 15:21 14.25
SubWatershed 3 -1 0.05 268.13 03Jan2022, 15:30 18.22
SubWatershed 3 - 2 0.36 1281.87 03Jan2022, 15:56 17.76
SubWatershed 3 - 12 0.19 785.22 03Jan2022, 15:51 18.44
SubWatershed 4 -1 0.18 967.7 03Jan2022, 15:29 18.5
SubWatershed 3 - 5 0.03 106.15 03Jan2022, 15:30 14.75
SubWatershed 3 - 8 o 21.22 03Jan2022, I15:11 15.57
SubWatershed 3 - 7 o) 14.57 03Jan2022, I15:11 15.5
SubWatershed 3-9 0.01I 27.2 03Jan2022,15:12 14.8
SubWatershed 3 - 10 0.01 83.17 03Jan2022, I15:11 18.91
SubWatershed 3 - 11 0.01 79.08 03Jan2022, I15:11 19.13
SubWatershed 4 - 2 o) II.IT 03Jan2022, 15:11 18.92

file:///F:/P2006/0901/D64/H&H Modeling/Graphics/HydrologyReports/0_ 5 PMF.html 17



12/5/23, 7:07 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 10-Year 2070

Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:47

Global Results Summary

Hydrologic Element  Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 1276.74 OIJan2022,17:02 4.23
Sink - 1 3.39 1276.74 OlJan2022, 17:02 4.2%
SubWatershed 1 - B 0.76 892.78 OIJan2022, 13:05 5.26
SubWatershed 2 0.23 794.18 oIJan2022, 12:08 6.43
SubWatershed 3 - 3 0.13 238.93 o1Jan2022, 12:35 5.61
SubWatershed 3 - 4 0.07 140.98 o1Jan2022, 12:23 5.29
SubWatershed 3 - 6 0.06 123.42 o1Jan2022,12:18 4.67
SubWatershed 3 -1 0.05 92.9 OIJan2022,12:27 4.74
SubWatershed 3 - 2 0.36 480.18 oIJan2022, 12:55 5.33
SubWatershed 3 - 12 0.19 264.65 o1Jan2022, 12:50 5.12
SubWatershed 4 -1 0.18 360.89 OIJan2022,12:26 5.1%
SubWatershed 3 - 5 0.03% 58.6 OIJan2022,12:28 4.65
SubWatershed 3 - 8 o 13.83% o1Jan2022,12:08 4.48
SubWatershed 3 - 7 o) 9.53 o1Jan2022, 12:08 4.46
SubWatershed 3-9 0.01 20.5 o1Jan2022,12:08 4.57
SubWatershed 3 - 10 0.01 46.09 OIJan2022,12:07 5.73
SubWatershed 3 - 11 0.01 45.08 o1Jan2022,12:07 6.08
SubWatershed 4 - 2 0 6.14 OIJan2022,12:07 5.73
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12/5/23, 7:09 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 50-Year 2070
Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element  Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 1891.49 OIJan2022, 16:58 6.34
Sink - 1 3.39 1891.49 olJan2022,16:58 6.34
SubWatershed 1 - B 0.76 1280.11 OIJan2022, 13:05 7.67
SubWatershed 2 0.23 1089.8% oIJan2022, 12:08 8.93
SubWatershed 3 - 3 0.13 336.9 o1Jan2022, 12:35 8.05
SubWatershed 3 - 4 0.07 201.71 o1Jan2022, 12:23 7.72
SubWatershed 3 - 6 0.06 182.96 o1Jan2022,12:18 7.0%3
SubWatershed 3 -1 0.05 137.14 OIJan2022,12:27 7.11
SubWatershed 3 - 2 0.36 686.02 oIJan2022, 12:55 7.75
SubWatershed 3 - 12 0.19 382.23 oIJan2022,12:49 7.52
SubWatershed 4 -1 0.18 520.7 OIJan2022,12:26 7.54
SubWatershed 3 - 5 0.03% 86.94 OIJan2022,12:27 7.01
SubWatershed 3 - 8 o 20.7 OIJan2022,12:07 6.82
SubWatershed 3 - 7 o) 14.27 o1Jan2022, 12:08 6.79
SubWatershed 3-9 0.01 30.54 o1Jan2022,12:08 6.92
SubWatershed 3 - 10 0.01 64.58 OIJan2022,12:07 8.2
SubWatershed 3 - 11 0.01 62.39 o1Jan2022,12:07 8.56
SubWatershed 4 - 2 0 8.61 OIJan2022,12:07 8.2
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12/5/23, 7:15 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 100-Year 2070
Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 2163.0% OIJan2022, 16:57 7.28
Sink - 1 3.39 2163.03 olJan2022, 16:57 7.28
SubWatershed 1 - B 0.76 1449.44 O1Jan2022,13:04 8.73
SubWatershed 2 0.23 1219.71 OIJan2022,12:08 10.02
SubWatershed 3 - 3 0.13 379.71 o1Jan2022,12:35 9.13
SubWatershed 3 - 4 0.07 228.24 oIJan2022,12:22 8.8
SubWatershed 3 - 6 0.06 209.07 o1Jan2022,12:18 8.08
SubWatershed 3 -1 0.05 156.53 oIJan2022, 12:27 8.17
SubWatershed 3 - 2 0.36 775.98 o1Jan2022, 12:55 8.82
SubWatershed 3 - 12 0.19 433.69 OIJan2022,12:49 8.59
SubWatershed 4 -1 0.18 590.6% OIJan2022,12:25 8.61
SubWatershed 3 - 5 0.0% 99.4 oIJan2022, 12:27 8.06
SubWatershed 3 - 8 o 23.73 o1Jan2022, 12:07 7.87
SubWatershed 3 - 7 o 16.36 OIJan2022,12:08 7.84
SubWatershed 3-9 0.01 34.94 OIJan2022,12:08 7.97
SubWatershed 3 - 10 0.01 72.66 oIJan2022, 12:07 9.29
SubWatershed 3 - 11 0.01 69.97 o1Jan2022, 12:07 9.66
SubWatershed 4 - 2 o 9.69 oIJan2022, 12:07 9.29
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12/5/23, 7:16 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: 500-Year 2070
Simulation Start: 31 December 2021, 24:00
Simulation End: 1 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:44

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 2878.83 OIJan2022, 16:55 9.79
Sink - 1 3.39 2878.8% olJan2022, 16:55 9.79
SubWatershed 1 - B 0.76 1893.45 O1Jan2022,13:04 11.56
SubWatershed 2 0.23 1561.81 OIJan2022,12:08 12.92
SubWatershed 3 - 3 0.13 491.95 o1Jan2022,12:35 11.99
SubWatershed 3 - 4 0.07 297.82 oIJan2022,12:22 11.65
SubWatershed 3 - 6 0.06 277.67 o1Jan2022, 12:17 10.89
SubWatershed 3 -1 0.05 207.38 oIJan2022, 12:27 10.98
SubWatershed 3 - 2 0.36 IOI1.84 o1Jan2022,12:54 11.66
SubWatershed 3 - 12 0.19 568.51 OIJan2022,12:49 I1.42
SubWatershed 4 -1 0.18 773.87 OIJan2022,12:25 I1.46
SubWatershed 3 - 5 0.0% 132.07 oIJan2022, 12:27 10.87
SubWatershed 3 - 8 o 31.67 o1Jan2022, 12:07 10.67
SubWatershed 3 - 7 o 21.84 o1Jan2022, 12:07 10.64
SubWatershed 3-9 0.01 46.5 OIJan2022,12:08 10.78
SubWatershed 3 - 10 0.01 93.87 oIJan2022, 12:07 12.17
SubWatershed 3 - 11 0.01 89.91 o1Jan2022, 12:07 12.55
SubWatershed 4 - 2 o 12.52 oIJan2022, 12:07 12.17
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12/5/23, 7:17 PM Standard Report

Project: 20060901.d64.2023

Simulation Run: Projected 0.5 PMF
Simulation Start: 31 December 2021, 24:00
Simulation End: 3 January 2022, 24:00

HMS Version: 4.10
Executed: 05 December 20273, 18:47

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
SubWatershed 1 - A 3.39 4615.04 03Jan2022,19:45 16.62
Sink - 1 3.39 4615.04 03Jan2022,19:45 16.62
SubWatershed 1 - B 0.76 2836.25 03Jan2022, 16:06 19.79
SubWatershed 2 0.23 1506.01 03Jan2022, 15:12 20.67
SubWatershed 3 - 3 0.13 431.94 03Jan2022, 15:38 16.49
SubWatershed 3 - 4 0.07 236.15 03Jan2022, 15:26 16.27
SubWatershed 3 - 6 0.06 191.44 03Jan2022, 15:21 15.25
SubWatershed 3 -1 0.05 286.9 03Jan2022, 15:30 19.5
SubWatershed 3 - 2 0.36 1371.6 03Jan2022, 15:56 19
SubWatershed 3 - 12 0.19 840.18 03Jan2022, 15:51 19.7%
SubWatershed 4 -1 0.18 1035.44 03Jan2022, 15:29 19.79
SubWatershed 3 - 5 0.03 113.58 03Jan2022, 15:30 15.79
SubWatershed 3 - 8 o 22.71 03Jan2022, I15:11 16.66
SubWatershed 3 - 7 o) 15.59 03Jan2022, I15:11 16.58
SubWatershed 3-9 0.01I 29.1 03Jan2022,15:12 15.84
SubWatershed 3 - 10 0.01 88.99 03Jan2022, I15:11 20.23
SubWatershed 3 - 11 0.01 84.62 03Jan2022, I15:11 20.47
SubWatershed 4 - 2 o) 11.89 03Jan2022, 15:11 20.25
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0 FUSS & O'NEILL

Appendix B

Supporting Hydraulic Information



“ FUSS & O'NEILI

Topographic Data Summary Table

Plan Title Source/Surveyor | Date Produced | Description
Lidar Topography | National Oceanic | 2016 Lidar topography obtained through the
and Atmospheric NOAA Data Access Viewer used in
Administration any remaining project areas not
covered by survey
Topographic Control Point June 2021 Survey of the Fastern and Southern
Survey Associates, Inc. embankments of South Easton Pond
and the embankment between North
and South Faston Pond
As-Built Survey R.P. Iannuccillo July 2012 As-built survey used for the Western
and Sons and Northern embankments of South
Easton Pond
Topographic Waterman March 2008 Topographic survey used for the
Survey Plan, Engineering Co. Western and Northern embankments
Easton’s Pond, of South Easton Pond
Newport, Rhode
Island
Bathymetric Apex October 2004 Bathymetric survey used for the
Survey Plan, South | Environmental, bottom of South Easton Pond
Easton Pond, Inc.
Bottom Elevations
Bathymetric Apex October 2005 Bathymetric survey used for the
Survey Plan, Environmental, bottom of North Easton Pond
North Easton Inc.

Pond, Bottom
Elevations




0 FUSS & O'NEILL

Manning’s N Values Map




FUSS & O'NEILL

Inflow Boundary Conditions Map
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FUSS & O'NEILL

Peak Water Surface Elevations Summary

MNEP Dam Present-Day Inland Flood Elevations Summary !

Cnfh rrhbghiod n gl medisic ordunemoss S i dicinsre sl by

crmappl b ] cho e

AT T
W P
B Fmburbhrwri |ow Spaliw Myl . 3 Mk L
Alwisinin S e | BV WE (savewsn] L |eevewsn fueve wsi ], L o |V PME WS [ B‘!:l-lll
wxp * ! .
Eustag Lorsdians 5] 51 5 i [ET] AET1] [TEri [Fi [T LT 1B
Algrmaibr § i ik [EIR & PiGa iLe o (1™ (AT
hilsrmaine d 14 LA sLim Pl §LT) 1d (L] (L]
= A i
SEP Dam Present-Diay Inland Floed Elevations Summary
I Wy i
Fonsbeardosnrri Lovm | Sy : Moeth Manh | =
T —— i ey |EVeWsE [sevewsn] o fesvewss lmave wsnl O o |V PME WRE [k B:n:lull
L ! bk
_l'-...-h-...-il-.-l..l-ﬂ. idd (] 8 sl T LE] ] ("L ILET (" (AR i
Alsrmathe 1 [} [T [TH [ (=5 i 123
Aburmaive § [T W ARIES [T = 5 [ [TED)
NEP Dam 2070 Inland Flood Elevatians ,"il.:lrlrlur'u.nr:,,l J
Cobgrtimerrs Lo | Spalawy o = i PRLF
Alspiraibng P o [V wsE (savewsg] o |y wsE s
Exisning Cemlions =} [T [IE= VLES [ L1 [FET
Mbgrmareey | (LT ik [TNE] TED] 15 Liks [TFT]
hlmraine d (L¥] Y Wi JisT (EI ile AT
: 1
SEP Diam 2070 Inland Flood Elevations Summary
LEETT T T Spal T oy y : i ALK
T . =g e [EvewsE svewss] T |y ws ——
R
Eusreng 1 el 14 .11 i [OE]] I [ [[ET
Alwrsiatho 1 121 T2 i (LR ] i [T EiNE
] [EX ¥ ARIES ik T e [T d

Porach sorrintss oo KT Dhirm wiv s o i sabik oy i ensen whese NP Darh bosvormppod By the releyin s avini. Furilict, thrse sttt s ool
iy i Eobaril kit ekl i el vl i



0 FUSS & O'NEILI

Incremental Consequence Analysis Results



INFLOW DESIGN FLOOD INVESTIGATION
SUMMARY OF INCREMENTAL CONSEQUENCE ANALYSIS RESULTS FOR EXISTING CONDITIONS 500-YEAR

STORM
Existing Conditions
Breach Parameter Estimation
Methodology
Location No Breach Depth No Breach Velocity
Von Thun & Gillette VTG
(VIG) Velocity

Old Beach Road 1.63 0.56 223 0.90
Memorial Blvd (138A South) 1 3.07 1.38 3.34 1.46
Memorial Blvd (138A South) 2 3.26 1.72 3.51 2.80
Memorial Blvd (138A North) 1 2.07 1.02 2.34 1.14
Memorial Blvd (138A North) 2 2.33 1.54 2.57 2.45
Save the Bay Parking Entrance 3.02 0.71 3.26 0.77
Save the Bay Parking West 0.00 0.00 0.18 0.80,
Save the Bay Parking East 1.51 2.57 1.69 293
10 Wave Ave 0.43 0.35 0.98 0.45
1 Wave Ave (East) 2.30 0.80 271 1.35
1 Wave Ave (West) 0.71 0.00 1.10 0.01
38 Purgatory Road 1.54 0.70 1.96 1.05
42/44 Wave Ave 1.76 0.53 2.21 0.38
56 Wave Ave 0.25 1.33 0.39 1.33
Aquidneck Ave 1.54 2.04 1.74 2.04
86 Aquidneck Ave 0.29 0.90 1.14 1.00
100 Bliss Mine Road 0.17 0.33 0.24 0.33
Bliss Mine Road 2.96 0.10 3.11 0.08
86 Ellery Road 2.17 0.30 2.31 0.30
Bliss Mine Road/Ellery Road 3.33 0.83 3.48 0.83
Kay Boulvard 2.16 0.12 2.16 0.12
Ellery Road 3.50 0.99 3.50 0.99
Eustis Ave 0.51 0.19 0.51 0.19
Memorial Blvd Culvert 0.97 10.01 1.62 10.46
UV System 2.14 2.49 2.89 3.17
70 Ellery Road 0.51 0.33 0.51 0.33
112 Kay Boulevard 1.01 0.56 1.02 0.56
78 Ellery Road 0.10 0.31 0.21 0.31
129 Bliss Mine Road 2.05 0.17 2.20 0.15
105 Bliss Mine Road 0.73 0.05 0.88 0.05
1 Daniel Street 2.26 0.21 2.26 0.21
54 Ellery Road 0.64 0.29 0.64 0.29
50 Ellery Road 0.44 0.36 0.44 0.36
Wave Ave 2.45 1.05 2.88 0.71
South Easton Pond Dam
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breach conditions for different dam breach parameters.

Note: The lowest depth-velocity values on each data string for the noted location High Danger Zone - Occupants of
represent pre-breach conditions, while higher depth-velocity values represent post- most houses are in danger from

flood water
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(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

== Old Beach Road
e=fe= Mlemorial Blvd (138A South) 2
Memorial Blvd (138A North) 2
—ll— Save the Bay Parking West
=—4¢— Aquidneck Ave
Bliss Mine Road/Ellery Road
Ellery Road
Memorial Blvd Culvert
== .« Judgement Zone Criteria 1
e Judgement Zone Threshold

—@®— Memorial Blvd (138A South) 1
e lemorial Blvd (138A North) 1
=g Save the Bay Parking Entrance
== Save the Bay Parking East

==3é== Bliss Mine Road
Kay Boulvard
Eustis Ave

Wave Ave

High Danger Threshold
Judgement Zone Criteria 2

almost any size passenger

water

judgement

almost any size passenger
vehicle are not seriously

threatened by flood water.

High Danger Zone - Occupants of
vehicle are in danger from flood

Judgement Zone - Danger level
is based upson engineering

Low Danger Zone - Occupants of

Judgement Zone Criteria 1: Any depth
greater than 2 feet can float an
automobile (National Weather Service,
1999)

Judgement Zone Criteria 2: Water at a
depth of 1.5 feet and a velocity of 6 feet
per second is sufficient to move a vehicle
downstream (FEMA, Flood | Vebhicle (Do
Not Drive in Floodwaters; "Turn Around,
Don't Drown!") (fema.gov))

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.
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ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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1 Wave Ave (West) e=f== 38 Purgatory Road
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High Danger Threshold 70 Ellery Road
e 112 Kay Boulevard e 78 Ellery Road
e 129 Bliss Mine Road 105 Bliss Mine Road
X 1 Daniel Street 54 Ellery Road
50 Ellery Road Judgement Zone Criteria 1
== .« Judgement Zone Criteria 2
i Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.
High Danger Zone
Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds
~ | % 1 7 7 7 faces high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet
per second. The same individual faces high danger from flood waters that have a depth
of 2 feet and a velocity of approximately 1 foot per second or that have a depth of 1 foot
and a velocity of approximately 3 feet per second (USBR as referenced by FEMA, Flood
i Vehicle (Do Not Drive in Floodwaters; "Turn Around, Don't Drown!") (fema.gov))
Judgement Zone Criteria 2: Max velocity of 5.5 ft/s (Jonkman, S. and Penning-Roswell, E.,
\ 2008)
\_ High Danger Zone - Almost any size
/ Judgement Zone adult is in danger from flood water
| Judgement Zone - Danger level is based
upon engineering judgement
Low Danger Zone - Almost any size
adult is not seriously threatened by
h . T .. ... . . - -~ . - . . . flood water.
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Depth-Velocity Flood Danger Relationship for Children (Ex. Conditions, 500-Yr)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

High Danger Zone - Almost any size child is
in danger from flood water

Judgement Zone - Danger level is based
upon engineering judgement

Low Danger Zone - Almost any size child is
not seriously threatened by flood water.

Infants are assumed to be safely attended
by adults.

+Save the Bay Parking Entrance —i—Save the Bay Parking West

== Save the Bay Parking East

1 Wave Ave (West)

42/44 Wave Ave

Aquidneck Ave

Bliss Mine Road

Bliss Mine Road/Ellery Road

Ellery Road

e Judgement Zone Threshold
Judgement Zone Criteria 1

== 1 Wave Ave (East)
=== 38 Purgatory Road
56 Wave Ave
86 Aquidneck Ave
86 Ellery Road
Kay Boulvard
Eustis Ave

High Danger Threshold

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-

breach conditions for different dam breach parameters.

—

Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds faces
high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet per second.
The same individual faces high danger from flood waters that have a depth of 2 feet and a
velocity of approximately 1 foot per second or that have a depth of 1 foot and a velocity of
approximately 3 feet per second (USBR as referenced by FEMA, Flood | Vehicle (Do Not Drive in

Floodwaters; "Turn Around, Don't Drown!") (fema.gov)), values extrapolated for minimum
average height of child age 5 (3.33 feet) (CDC, 2000)
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" FLISS s O'MNETLL

INFLOW DESIGN FLOOD INVESTIGATION

SUMMARY OF INCREMENTAL CONSEQUENCE ANALYSIS RESULTS FOR EXISTING CONDITIONS

1/2 PMF EVENT
Existing Conditions
Breach Parameter Estimation
. No Breach Depth . Methodology
Location No Breach Velocity
Von Thun & Gillette VTG
(VIG) Velocity

Old Beach Road 2.40 0.66 2.71 1.04
Memorial Blvd (138A South) 1 3.55 1.25 3.62 1.60
Memorial Blvd (138A South) 2 3.65 2.27 3.79 3.14
Memorial Blvd (138A North) 1 2.55 1.00 2.62 1.28
Memorial Blvd (138A North) 2 2.71 2.37 2.85 3.00
Save the Bay Parking Entrance 3.39 0.77 3.54 0.86
Save the Bay Parking West 0.37 1.25 0.44 1.39
Save the Bay Parking East 1.81 3.21 1.90 3.41
10 Wave Ave 0.97 0.51 1.34 0.57
1 Wave Ave (East) 2.86 1.33 3.11 1.67
1 Wave Ave (West) 1.23 0.01 1.46 0.01
38 Purgatory Road 2.09 0.97 2.36 1.22
42/44 Wave Ave 2.38 0.51 2.64 0.48
56 Wave Ave 0.45 1.71 0.75 1.71
Aquidneck Ave 1.98 1.90 2.18 1.90
86 Aquidneck Ave 1.04 0.88 1.60 0.97
100 Bliss Mine Road 0.61 0.38 0.60 0.38
Bliss Mine Road 3.47 0.10 3.47 0.10
86 Ellery Road 2.68 0.17 2.68 0.17
Bliss Mine Road/Ellery Road 3.85 0.74 3.85 0.76
Kay Boulvard 2.52 0.10 2.52 0.10
Ellery Road 3.57 1.06 3.57 1.06
Eustis Ave 0.67 0.20 0.67 0.20
Memorial Blvd Culvert 1.75 10.52] 2.15 10.44
UV System 2.69 291 3.24 3.79
70 Ellery Road 0.75 0.34 0.75 0.34
112 Kay Boulevard 1.41 0.54 1.41 0.54
78 Ellery Road 0.61 0.34 0.61 0.36
129 Bliss Mine Road 2.56 0.14 2.56 0.14
105 Bliss Mine Road 1.24 0.06 1.24 0.06
1 Daniel Street 2.31 0.16 2.31 0.19
54 Ellery Road 0.69 0.32 0.69 0.32
50 Ellery Road 0.53 0.43 0.53 0.43
Wave Ave 3.02 1.08 3.29 1.36
South Easton Pond Dam °




Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (Ex. Conditions, 1/2 PMF)
(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

Note: The lowest depth-velocity values on each data string for the noted location High Danger Zone - Occupants of
represent pre-breach conditions, while higher depth-velocity values represent post- most houses are in danger from
breach conditions for different dam breach parameters. flood water
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Depth-Velocity Flood Danger Relationship for Passenger Vehicles (Ex. Conditions, 1/2 PMF)
(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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Ellery Road
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= < «Judgement Zone Criteria 1
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Memorial Blvd (138A North) 1
== Save the Bay Parking Entrance
== Save the Bay Parking East
=== Bliss Mine Road

Kay Boulvard

Eustis Ave

High Danger Threshold
Judgement Zone Criteria 2
Wave Ave

High Danger Zone - Occupants of
almost any size passenger
vehicle are in danger from flood
water

Judgement Zone - Danger level is
based upson engineering
judgement

Low Danger Zone - Occupants of
almost any size passenger

vehicle are not seriously

threatened by flood water.

Judgement Zone Criteria 1: Any depth
greater than 2 feet can float an
automobile (National Weather Service,
1999)

| Judgement Zone Criteria 2: Water at a

depth of 1.5 feet and a velocity of 6 feet
per second is sufficient to move a vehicle
downstream (FEMA, Flood | Vehicle (Do
Not Drive in Floodwaters; "Turn Around,
Don't Drown!") (fema.gov))

10"

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.
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Depth-Velocity Flood Danger Relationship for Adults (Ex. Conditions, 1/2 PMF)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

X 10 Wave Ave
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86 Ellery Road

e 112 Kay Boulevard
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Judgement Zone

Low Danger Zone
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50 Ellery Road
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=== 1 Wave Ave (East)
e=f== 38 Purgatory Road
56 Wave Ave
100 Bliss Mine Road
e Judgement Zone Threshold
70 Ellery Road
e 78 Ellery Road
105 Bliss Mine Road
54 Ellery Road
Judgement Zone Criteria 1

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.

Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds
faces high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet
per second. The same individual faces high danger from flood waters that have a depth
of 2 feet and a velocity of approximately 1 foot per second or that have a depth of 1 foot
and a velocity of approximately 3 feet per second (USBR as referenced by FEMA, Flood
Vehicle (Do Not Drive in Floodwaters; "Turn Around, Don't Drown!") (fema.gov))

Judgement Zone Criteria 2: Max velocity of 5.5 ft/s (Jonkman, S. and Penning-Roswell, E.,

2008)

High Danger Zone - Almost any size
adult is in danger from flood water
Judgement Zone - Danger level is based
upon engineering judgement

Low Danger Zone - Almost any size
adult is not seriously threatened by
flood water.
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(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

Depth-Velocity Flood Danger Relationship for Children (Ex. Conditions, 1/2 PMF)

High Danger Zone - Almost any size child is
in danger from flood water

Judgement Zone - Danger level is based
upon engineering judgement

Low Danger Zone - Almost any size child is
not seriously threatened by flood water.

Infants are assumed to be safely attended
by adults.
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1 Wave Ave (West)
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Judgement Zone Criteria 1

=== 1 \Wave Ave (East)
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56 Wave Ave
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86 Ellery Road
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High Danger Threshold

Note: The lowest depth-velocity values on each data string for the noted location

represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.

Pa

Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds faces
high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet per second.
The same individual faces high danger from flood waters that have a depth of 2 feet and a
velocity of approximately 1 foot per second or that have a depth of 1 foot and a velocity of
approximately 3 feet per second (USBR as referenced by FEMA, Flood | Vehicle (Do Not Drive in

Floodwaters; "Turn Around, Don't Drown!") (fema.gov)), values extrapolated for minimum
average height of child age 5 (3.33 feet) (CDC, 2000)
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INFLOW DESIGN FLOOD INVESTIGATION
SUMMARY OF INCREMENTAL CONSEQUENCE ANALYSIS RESULTS FOR ALTERNATIVE 2 500-YEAR

STORM
Alternative 2
Breach Parameter Estimation
Methodology
Location No Breach Depth | No Breach Velocity
Von Thun & Gillette VTG
(VTG) Velocity

Old Beach Road 1.61 0.54 2.38 1.09
Memorial Blvd (138A South) 1 2.98 1.34 3.39 1.59
Memorial Blvd (138A South) 2 3.20 1.74 3.51 2.94
Memorial Blvd (138A North) 1 1.98 0.99 2.39 1.24
Memorial Blvd (138A North) 2 2.27 1.51 2.58 2.55
Save the Bay Parking Entrance 2.95 0.68 3.27 0.76
Save the Bay Parking West 0.00 0.00, 0.21 0.89
Save the Bay Parking East 1.47 2.47 1.69 2.93
10 Wave Ave 0.33 0.27 0.94 0.30
1 Wave Ave (East) 2.20 0.81 2.69 1.20
1 Wave Ave (West) 0.61 0.00 1.09 0.00
38 Purgatory Road 1.43 0.63 1.93 0.98
42/44 Wave Ave 1.63 0.47 2.14 0.56
56 Wave Ave 0.25 1.33 0.48 1.33
Aquidneck Ave 1.54 2.04 1.72 2.04
86 Aquidneck Ave 0.07 1.26 1.50 0.80
100 Bliss Mine Road 0.53 0.29 0.68 0.30
Bliss Mine Road 3.29 0.13 3.56 0.11
86 Ellery Road 2.50 0.38 2.77 0.38
Bliss Mine Road/Ellery Road 3.60, 0.86 3.92 0.86
Kay Boulvard 2.16 0.13 2.42 0.13
Ellery Road 3.45 0.99 3.45 0.99
Eustis Ave 0.44 0.18 0.44 0.18
Memorial Blvd Culvert 0.86, 9.84 1.64 10.36
UV System 2.08 2.57 2.97 3.28
70 Ellery Road 0.48 0.35 0.55 0.35
112 Kay Boulevard 1.10 0.55 1.36 0.53
78 Ellery Road 0.39 0.22 0.65 0.25
129 Bliss Mine Road 2.39 0.16 2.65 0.16
105 Bliss Mine Road 1.07 0.01 1.34 0.03
1 Daniel Street 2.20 0.19 2.20 0.19
54 Ellery Road 0.58 0.27 0.58 0.27
50 Ellery Road 0.38 0.34 0.38 0.34
Wave Ave 2.34 1.05 2.84 0.90
South Easton Pond Dam °
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Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (Alt 2, 500-Year)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

0

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.
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Depth-Velocity Flood Danger Relationship for Passenger Vehicles (Alt 2, 500-Year)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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Memorial Blvd (138A North) 2
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Eustis Ave

High Danger Threshold
Judgement Zone Criteria 2
Wave Ave

High Danger Zone - Occupants of
almost any size passenger
vehicle are in danger from flood
water

Judgement Zone - Danger level is
based upson engineering
judgement

Low Danger Zone - Occupants of
almost any size passenger

vehicle are not seriously

threatened by flood water.

Judgement Zone Criteria 1: Any depth
greater than 2 feet can float an
automobile (National Weather Service,
1999)

Judgement Zone Criteria 2: Water at a
depth of 1.5 feet and a velocity of 6 feet
per second is sufficient to move a vehicle
downstream (FEMA, Flood | Vehicle (Do
Not Drive in Floodwaters; "Turn Around,
Don't Drown!") (fema.gov))

\

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
breach conditions for different dam breach parameters.
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Depth-Velocity Flood Danger Relationship for Adults (Alt 2, 500-Year)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

5.0 X 10 Wave Ave === 1 \Wave Ave (East)
1 Wave Ave (West) === 38 Purgatory Road
42/44 Wave Ave 56 Wave Ave
—ll— 86 Aquidneck Ave 100 Bliss Mine Road
i 86 Ellery Road e Judgement Zone Threshold
High Danger Threshold 70 Ellery Road
e 112 Kay Boulevard e 78 Ellery Road
= 129 Bliss Mine Road 105 Bliss Mine Road
4.0 p 1 Daniel Street 54 Ellery Road
50 Ellery Road Judgement Zone Criteria 1
== .« Judgement Zone Criteria 2
i Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-
- breach conditions for different dam breach parameters.
High Danger Zone
o e - - 3 @ @ Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds
: faces high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet
ey per second. The same individual faces high danger from flood waters that have a depth
g of 2 feet and a velocity of approximately 1 foot per second or that have a depth of 1 foot
= ) and a velocity of approximately 3 feet per second (USBR as referenced by FEMA, Flood
f Vehicle (Do Not Drive in Floodwaters; "Turn Around, Don't Drown!") (fema.gov))
Q.
8 Judgement Zone Criteria 2: Max velocity of 5.5 ft/s (Jonkman, S. and Penning-Roswell, E.,
2008
20 [ N e e )
High Danger Zone - Almost any size
Judgement Zone adult is in danger from flood water
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Depth-Velocity Flood Danger Relationship for Children (Alt 2, 500-Year)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

High Danger Zone - Almost any size child is
in danger from flood water

Judgement Zone - Danger level is based
upon engineering judgement

Low Danger Zone - Almost any size child is
not seriously threatened by flood water.

Infants are assumed to be safely attended
by adults.

——Save the Bay Parking Entrance +Save the Bay Parking West

=== Save the Bay Parking East

1 Wave Ave (West)

42/44 Wave Ave

Aquidneck Ave

Bliss Mine Road
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=== 38 Purgatory Road
56 Wave Ave
86 Aquidneck Ave
86 Ellery Road
Kay Boulvard
Eustis Ave

High Danger Threshold

Note: The lowest depth-velocity values on each data string for the noted location
represent pre-breach conditions, while higher depth-velocity values represent post-

breach conditions for different dam breach parameters.

Judgement Zone Criteria 1: An individual over 5 feet tall and weighing over 120 pounds faces

Tg high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet per second.
HQ_J The same individual faces high danger from flood waters that have a depth of 2 feet and a
Z ] velocity of approximately 1 foot per second or that have a depth of 1 foot and a velocity of
= approximately 3 feet per second (USBR as referenced by FEMA, Flood | Vehicle (Do Not Drive in
8‘ Floodwaters; "Turn Around, Don't Drown!") (fema.gov)), values extrapolated for minimum
(o] average height of child age 5 (3.33 feet) (CDC, 2000)
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INFLOW DESIGN FLOOD INVESTIGATION
SUMMARY OF INCREMENTAL CONSEQUENCE ANALYSIS RESULTS FOR ALTERNATIVE 1/2 PMF

EVENT
Alternative 2
Breach Parameter Estimation
Methodology
Location No Breach Depth | No Breach Velocity Von Thun & Gillette VIG
(VTG) Velocity

Old Beach Road 1.81 0.48 2.93 1.62
Memorial Blvd (138A South) 1 3.40 1.18 3.59 1.87
Memorial Blvd (138A South) 2 3.59 2.37 3.75 3.67
Memorial Blvd (138A North) 1 2.40 0.89 2.59 1.49
Memorial Blvd (138A North) 2 2.65 2.19 2.81 3.18
Save the Bay Parking Entrance 3.34 0.72 3.55 0.88
Save the Bay Parking West 0.29 1.03 0.50 1.54
Save the Bay Parking East 1.75 3.07 191 3.43
10 Wave Ave 0.88 0.45 1.50 0.41
1 Wave Ave (East) 2.73 1.36 3.06 1.68
1 Wave Ave (West) 1.11 0.01 1.50 0.01
38 Purgatory Road 1.98 0.98 2.37 1.16
42/44 Wave Ave 2.22 0.15 2.63 0.53
56 Wave Ave 0.39 1.68 0.98 1.68
Aquidneck Ave 1.80 1.92 2.13 1.92
86 Aquidneck Ave 0.54 0.98 2.17 1.36
100 Bliss Mine Road 1.42 0.40 1.43 0.42
Bliss Mine Road 4.17 0.10 4.24 0.10
86 Ellery Road 3.38 0.29 3.44 0.27
Bliss Mine Road/Ellery Road 4.53 0.76 4.60 0.78
Kay Boulvard 3.06 0.11 3.14 0.11
Ellery Road 3.51 0.94 3.51 0.93
Eustis Ave 0.57 0.17 0.57 0.17
Memorial Blvd Culvert 1.47 11.00 2.28 9.81
UV System 2.57 3.58 3.51 4.36
70 Ellery Road .21 0.33 1.30 0.33
112 Kay Boulevard 1.99 0.52 2.07 0.53
78 Ellery Road 1.26 0.27 1.34 0.33
129 Bliss Mine Road 3.27 0.12 3.33 0.13
105 Bliss Mine Road 1.94 0.07 2.01 0.06
1 Daniel Street 2.27 0.24 2.28 0.24
54 Ellery Road 0.65 0.20 0.65 0.23
50 Ellery Road 0.45 0.37 0.45 0.37
Wave Ave 2.89 1.17 3.28 1.38
South Easton Pond Dam °
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Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (Alt 2, 1/2 PMF)
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breach conditions for different dam breach parameters.
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of 2 feet and a velocity of approximately 1 foot per second or that have a depth of 1 foot
and a velocity of approximately 3 feet per second (USBR as referenced by FEMA, Flood
Vehicle (Do Not Drive in Floodwaters; "Turn Around, Don't Drown!") (fema.gov))
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high danger from flood waters that are 3 feet in depth and have a velocity of 0 feet per second.
The same individual faces high danger from flood waters that have a depth of 2 feet and a
velocity of approximately 1 foot per second or that have a depth of 1 foot and a velocity of
approximately 3 feet per second (USBR as referenced by FEMA, Flood | Vehicle (Do Not Drive in

Floodwaters; "Turn Around, Don't Drown!") (fema.gov)), values extrapolated for minimum
average height of child age 5 (3.33 feet) (CDC, 2000)
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INFLOW DESIGN FLOOD INVESTIGATION
SUMMARY OF INCREMENTAL CONSEQUENCE ANALYSIS RESULTS FOR ALTERNATIVE 4 1/2 PMF

EVENT
Alternative 4
Breach Parameter Estimation
) Methodology
Location No Breach‘Depth No Breach Yeloclty
(Alternative 4) (Alternative 4) Von Thun & Gillette VIG
(VTG) Velocity

Old Beach Road 1.72 0.47 2.02 0.68
Memorial Blvd (138A South) 1 3.29 1.12 3.42 1.12
Memorial Blvd (138A South) 2 3.52 2.99 3.65 3.69
Memorial Blvd (138A North) 1 2.29 0.89 2.42 0.89
Memorial Blvd (138A North) 2 2.59 2.47 2.70 3.04
Save the Bay Parking Entrance 3.28 0.83 3.40 0.94
Save the Bay Parking West 0.19 0.78 0.31 1.14
Save the Bay Parking East 1.70 2.97 1.73 3.22
10 Wave Ave 1.12 0.64 1.21 0.86
1 Wave Ave (East) 3.08 1.71 3.01 2.27
1 Wave Ave (West) 1.41 0.01 1.47 0.01
38 Purgatory Road 2.33 1.39 2.33 1.39
42/44 Wave Ave 2.77 0.89 2.78 0.99
56 Wave Ave 0.79 2.36 0.79 2.36
Aquidneck Ave 2.08 2.17 2.12 2.17
86 Aquidneck Ave 1.04 1.35 1.10 1.43
100 Bliss Mine Road 0.35 0.40 0.89 0.40
Bliss Mine Road 3.28 0.08 3.72 0.08
86 Ellery Road 2.49 0.20 2.93 0.20
Bliss Mine Road/Ellery Road 3.67 0.75 4.08 0.75
Kay Boulvard 2.39 0.11 2.58 0.11
Ellery Road 3.48 0.94 3.51 0.94
Eustis Ave 0.58 0.17 0.58 0.17
Memorial Blvd Culvert 1.42 9.24 2.03 9.37
UV System 2.60 3.09 2.94 3.74
70 Ellery Road 0.66, 0.25 0.71 0.25
112 Kay Boulevard 1.27 0.48 1.52 0.48
78 Ellery Road 0.43 0.29 0.81 0.29
129 Bliss Mine Road 2.38 0.14 2.81 0.14
105 Bliss Mine Road 1.05) 0.04 1.49 0.04
1 Daniel Street 2.21 0.16 2.28 0.16
54 Ellery Road 0.59 0.29 0.65 0.29
50 Ellery Road 0.45 0.40 0.47 0.40
Wave Ave 3.26 1.22 3.18 1.76
South Easton Pond Dam °




Depth (feet)

7.0

6.0

5.0

y
o

w
o

2.0

1.0

0.0

Depth-Velocity Flood Danger Relationship for Houses Built on Foundations (Alt 4, 1/2 PMF)

(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)

Note: The lowest depth-velocity values on each data string for the noted location
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breach conditions for different dam breach parameters.
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(Adapted from USBR ACER TM11, "Downstream Hazard Classification Guidelines", 1988)
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FUSS & O'NEILL, INC.

317 Iron Horse Way, Suite
Providence, Rl 02908

204

OPINION OF COST - Budgetary

DATE PREPARED :

10/3/2022

SHEET 1 OF

PROJECT : North and South Easton Pond Embankment Resiliency Project BASIS : RS Cost Means

LOCATION : Newport, RI 2021-2022 RIDOT and MassDOT WAUP
DESCRIPTION: Gate installation and embankment raising north and south embankments Previous Experience

DRAWING NO.:  20060901.D64 - South Easton Pond Dam Repairs and Improvements ESTIMATOR : RKM ICHECKED BY: CLB

Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best
judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and
does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost
prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or
Construction Costs, the Owner shall employ an independent cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
North Pond Embankment
1 EROSION AND SEDIMENT CONTROLS
Turbidity Curtain LF 7,846 $50 $392,300
Straw Wattles LF 7,846 $10 $78,500
Construction Entrance (crushed stone) CcYy 30 $90 $2,700
Construction Entrance (geotextile) SY 30 $10 $300
EROSION AND SEDIMENT CONTROLS SUBTOTAL $473,800
2 SITE ACCESS
Construction Access Over Moat Channel - temporary bridge LS 1 $150,000 $150,000
SITE ACCESS SUBTOTAL $150,000
3 EMBANKMENT REPAIRS
Remove Vegetation/Grubbing SY 22,500 $15 $337,500
Earth Excavation CcY 9,754 $50 $487,700
Fine Grading SY 11,576 $10 $115,800
Embankment Soil Excavation and Replacement cY 21,775 $45 $979,900
Articulating Concrete Slope Protection SF 324,000 $30 $9,720,000
Geotextile Fabric SY 41,580 $10 $415,800
Geogrid Reinforcement SY 19,800 $15 $297,000
Compacted Washed Gravel CcY 30,382 $40 $1,215,300
6" R-1 Riprap CcY 3,000 $90 $270,000
R-7 Riprap Buttress CcY 1,500 $150 $225,000
Riprap Relocation cY 750 $86 $64,500
EMBANKMENT REPAIRS SUBTOTAL $14,128,500
4 SOUTH POND SPILLWAY REPLACEMENT
Removal of Existing Spillway CY 370 $1,800 $666,700
Removal of Existing Wingwalls CcYy 15 $1,800 $27,000
Over Excavation (earth) CcYy 112 $50 $5,600
Mud Mat CcY 37 $1,500 $55,600
Spillway Base Reconstruction (Cast-in-Place Concrete) CcY 370 $2,500 $925,900
SPILLWAY REPLACEMENT SUBTOTAL $1,680,800
5 SITE IMRPOVEMENTS AND RESTORATION
4" Loam SY 16,000 $6 $96,000
Erosion Control Seed Mix SY 16,000 $3 $48,000
SITE IMRPOVEMENTS AND RESTORATION SUBTOTAL $144,000
6 GATE INSTALLATION
Piers for gate support (reinforced concrete) CY 450 $2,500 $1,125,000
Gate Tie In CY 2 $2,500 $5,000!
Crane and crew 40 ton (3 or 4 days) Day 4 $2,151 $8,600!
Hauling to site DAY 2 $1,200 $2,400
Automatic Generator (gas) (10" away own cabinet, run natural gas to it) EACH 1 $150,000 $150,000
Housing (10x10x8) Pre-Fabricated Building EACH 1 $80,000 $80,000
Housing (10x10x8) Pre-Fabricated Building Installation EACH 1 $35,000 $35,000
Gas Hookup LS 1 $40,000 $40,000
Controls/ Communication Installed LS 1 $75,000 $75,000
Reservoir/Gate Controls Package (ie. tide gauges) LS 1 $250,000 $250,000
Power service LS 1 $3,750 $3,750




Gate Structure LS 1 $3,350,000 $3,350,000
Tidal/Flap Gate (APPROX. includes earthwork) LS 1 $500,000 $500,000
GATE INSTALLATION SUBTOTAL $5,624,750
EMBANKMENT SUBTOTAL $22,201,850

GENERAL
Mobilization & Demobilization LS 1 10% $2,220,200
Construction Survey Layout and As-Built Mapping LS 1 $20,000 $20,000
Field and Laboratory Testing LS 1 $50,000 $50,000
Insurance and Bonds LS 1 5% $1,110,100
Control of Water LS 1 20% $4,440,400
Engineering LS 1 20% $4,440,400
GENERALSUBTOTAL| $12,281,100
OVERALL SUBTOTAL $34,482,950
CONTINGENCY (25%) $8,620,800
OVERALL TOTAL INCLUDING CONTINGENCY $43,104,000
|| SUBTOTAL -15% TO +30% (ROUNDED TO NEAREST $1 ,000)" $37,932,000 TO $53,449,000

Notes:
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‘ FUSS & O'NEILL

MEMORANDUM

TO Rob Schultz, Director of Utilities, City of Newport
FROM Ken Berchielli, MS, EIT; Dean Audet, PE

DATE December 8, 2023

RE North and South Easton Pond Dams Resilience Project

BCA Analysis Memorandum

Fuss & O’Neill, Inc. (F&O) has completed a Benefit-Cost Analysis (BCA) as part of the North and
South Easton Pond Dams Resilience Project. This memorandum provides a summary of the BCA along
with supporting references to be used for inclusion with a future FEMA BRIC application to the US
Federal Emergency Management Agency (FEMA) to secure funding for future phases of the project.

FEMA BCA Requirements

The FEMA BCA is a method that determines the future risk reduction benefits of a hazard mitigation
project and compares those benefits to its costs. The result is a Benefit-Cost Ratio (BCR). A project is
considered cost-effective when the BCR is 1.0 or greater. The FEMA BCA Toolkit Version 6.0 was used
to complete the analysis. There are two categories for alternative cost effectiveness methodology to

modify the threshold for mitigation projects that are considered cost effective under limited conditions.
The categories include a 3% discount rate and 7% discount rate that weigh the total benefits to an
adjusted net present value. Pursuant to the FY23 BRIC Notice of Funding Opportunities Overview,
FEMA has established a set discount rate of 3% to be used in a BCA for hazard mitigation projects for
the FY 2023 BRIC cycle. In previous grant application windows, FEMA has released a memorandum to
the applicants summarizing the requirements for alternative cost-effectiveness methodology. It is
assumed that the 3% discount rate is satisfactory due to the statement in the Notice of Funding
Opportunities Overview, however Fuss & O’Neill will coordinate with FEMA staff to confirm if a
formal letter will be released to confirm the appropriate discount rate. For the purpose of this
memotrandum, the 3% discount rate was used for all benefits.

Methodology

The North and South Easton Pond Dam Resilience Project involves evaluating alternatives to enhance
the resilience of North and South Dams against coastal and inland storm events in Newport and
Middletown, Rhode Island. The earthen embankments are susceptible to overtopping under more
frequent and less severe storm conditions for both inland flooding and coastal flooding. In addition, the
primary spillway of the South Easton Pond Dam is susceptible to saltwater intrusion from coastal
flooding.

The recommended alternative includes select segments of the north pond and south pond embankments
to protect against overtopping. The North Pond's southern and western embankments will be elevated
to a constant crest elevation of 13.4 feet. The South Pond southern and eastern embankments to EL.
12.1 feet. Crest elevations are in reference to the NAVDS88 datum. The embankment slopes will be

\\private\DFS\ProjectData\P2006\0901\D64\BCA\Report\BCA_MEMO.docx
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Rob Schultz, Director of Ultilities, City of Newport
December 8, 2023
Page 2 of 4

armored and designed to be overtopped by fortifying the ground surface with articulated concrete block
matting. In addition, the primary spillway of the south dam will be removed and replaced with
provisions for a hydraulic crest gate. Additional detail regarding the design criteria of the recommended
alternative is provided in the Conceptual Design Report developed by Fuss &O’Neill.

Elevating the embankment provides additional freeboard against inland flooding and coastal storm
surge. Stone armor and articulating concrete block matting will provide enhanced protection against
overtopping from wave action and wind attack. The combination of the mitigation items will make the
dam resilient to inland flooding and dry weather wind events up to the 500-year recurrence interval. For
coastal storm surges, the hydraulic crest gate will make the dam resilient up to the 200-year storm surge.
The mitigation actions will work to protect utilities, structures, and the public from the effects of a dam
failure.

The hazard events considered for the BCA include inland flooding and subsequent dam breaches, wind
damage, and coastal flooding. The cost-benefit ratio was calculated by comparing the budgetary opinion
of cost developed by Fuss & O’Neill with the economic benefits associated with mitigating the impacts
of the hazard events. These benefits were determined using the FEMA BCA Calculator. Structures,
utilities, as well as other ancillary benefit items were evaluated under the hazard conditions listed above.
These line items (referred to as ‘benefit items” herein) are tabulated in Attachment B of this
Memorandum.

To evaluate inland flooding, HEC-RAS modeling was completed by Fuss & O’Neill to determine the
increase in water surface elevations in both impoundments due to inland storm events. Once the
recurrence interval was determined at which either dam could overtop, dam breach analyses were
completed at various low points along both the North and South Dam Embankments. Tailwater depths
in the moat channel around the south dam were compared directly with flood depths from breach
inundation mapping to determine subsequent damages to structures, utilities, or personnel in the
downstream area. Detailed H&H modeling results are included Conceptual Design Report.

Wind attack benefits were determined by evaluating historical damage from wind events experienced in
the City of Newport at the North and South dams, specifically Hurricane Ida. Sustained wind speeds
from the historical events were evaluated and assigned recurrence intervals, to determine a conservative
recurrence interval where the dams would likely breach due to wave action from wind attack. This
assumption is outlined in detail below.

Storm surge benefits were determined using the Climate Resilience Assessment Technical Memorandum
for North and South Easton Pond Reservoir (prepared by Fuss & O’Neill, May 2019). The present-day
20-year storm surge elevations are above the crest elevation of the primary spillway, thus introducing
saltwater intrusion into the south reservoir.

\\private\DFS\ProjectData\P2006\0901\D64\BCA\Report\BCA_MEMO.docx
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Rob Schultz, Director of Ultilities, City of Newport
December 8, 2023
Page 3 of 4

Assumptions used in BCA

Overtopping as a result of inland storm events will cause dam failure (breach in embankment).
Wind-related failures due to wave action against the embankment slopes are assumed to occur
at the 50-year sustained wind speed provided in the 2009 Design Criteria Memorandum for
South Easton Pond Dam (produced by F&O). This is based on historical damage experienced
by the City of Newport at the North and South Easton Pond Dams.

Sustained Wind speeds for historically expected damage events were obtained from the National
Climatic Data Center (NCDC).

The number of customers served for utility benefit items was provided by the City of Newport
Water Department.

Damages associated with potable water are included for each hazard mode. A breach in the
embankment would require a boil water advisory for customers for a minimum of three days
based on discussions with the City of Newport.

Traffic counts were obtained from the RIGIS Environmental Data Center.

Summary of BCA Inputs

Results

Property Structure — Varies based on the type of structure. Structures selected as “other”

include damages to the dam embankment or additional costs associated with items that are not
available in the BCA standard structures (i.e. emergency response, loss of life, etc.).

Hazard Type —Dam/Levee Break.

Damage Frequency Relationship — Professional expected damages or historical expected
damages.

Mitigation Action Type — “Other” was selected due to the limited options available in the
FEMA BCA Toolkit under the Dam/Levee Break Module.

Project Useful Life — Assumed to be 50 years.

Initial Project Costs — Order of magnitude cost estimates were completed by F&O as part of

the overall project. The initial project costs are equal to $43,104,000.
Annual Maintenance — Assumed to be $10,000.

Professional/Historical Expected Damages Before Mitigation — Damages were estimated by

reviewing water surface elevations and velocities due to a dam failure based on inland

hydrologic and hydraulic modeling. Damages are limited to the dam itself and the downstream
area (Memorial Boulevard). Methods to estimate costs vary based on the property structure
type. Recurrence intervals were determined based on the hazard type.

Professional/Historical Expected Damages After Mitigation — The proposed project is designed
to protect the dam against a 500-year hazard event for inland flooding and wind attack, as well
as a 200-year hazard event for storm surges.

Based on the assumptions and methodology outlined in this memorandum, the BCR provided for the

North Easton Dam project is 1.20 at the 3% indicating that the project is cost effective. Detailed output
from the FEMA Toolkit is included in Attachment D.
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Mitigation Benefits Summary
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BCA Data Tabulation



" FUSS& O’NEILL

EASTON POND NORTH DAM AND SOUTH DAM COASTAL RESILIENCE PROJECT

BCA DATA TABULATION '
NEWPORT, RI (UPDATED NOVEMBER 2023)

DAMAGE
DAMAGES BEFORE RECURRENCE
FAILURE EVENT MAP MARKER BENEFIT ITEM DAMAGE TYPE LOCATION | MITIGATION? INTERVAL BENEFITS ® SUPPLEMENTAL INFORMATION *
Memorial b before mitisation are based off detour fimine and th
amages . 5
1 Memorial Boulevard (RI-138A) Detour Professional Expected Damages Boulevard (RI $8,069,610 50 $3,737,325 amages belore mifgation are based o°F cetour tming and fie
13y shutdown time for Memorial Boulevard (R 138-A).
Memorial b before mitisation are based availabl
) - " amages before mitigation are based available emergency response
2 Emergency respons Prof | Expected Damages Boulevard (RI 960,000 50 444,610 e : ©eme
mergency response rotessional Expected Damages . i‘)“ ( $960, Laate rates within the State of Rhode Island and estimating by F&O.
Memorial b before mitisation are based on caleulati ered
3 Loss of Life Professional Expected Damages Boulevard (RI $11,400,000 50 §5,279,747 amages betore mitigation are based on ca cuadons completec by
138-A) F&O using multiple dam safety manuals related to dam breach analysis.
. ) 200 Memorial Damages before mitigation are based on the updated 2023 HH
4 Pad mounted transformers for UV disinfectant structure | Professional Expected Damages cmoria $600,000 50 277,881 amages betore mitigation are basec on the upcate
Blvd, Newport RI Analysis and adjusted costs based off bid prices for the generators.
. . 200 Memorial ) Damages before mitigation are based on the updated 2023 HH
5 v Professional Ex s 3,000,00 5 9,407
UV Structure Professional Expected Damages Blvd, Newport RI $3,000,000 50 $1,389,40 Analysis and adjusted costs based off bid prices for the UV Structure.
INLAND FLOODING P . P
Memorial
6 Breached Embankment Repair Cost Professional Expected Damages Boulevard (RI $3,000,000 50 $1,389,407 Estimated by F&O
138-A)
Memorial
7 Roadway Repair Cost Professional Expected Damages Boulevard (RI 700,000 50 $324,195 Estimated by F&O
138-A)
Memorial Utilizes FEMA standard values, Census data provided by The City of
8 Loss of sewer pump station Professional Expected Damages Boulevard (RI $8,095,800 50 $3,749,444 fHimes B A standard values, fensus data provided by The Lty o
138-4) Newport Water Department; and a 10 day shutdown duration
Memorial Utilizes FEMA standard values, Census data provided by The City of
9 Loss of electrical transmission line Professional Expected Damages Boulevard (RI $10,149,000 50 4,103,151 fhimes B A standard values, fensus data provided By The Lty o
138-A) Newport Water Department; and a 3 day shutdown duration
Memorial Utilizes FEMA standard values, Census data provided by The City of
10 Loss of potable water Professional Expected Damages Boulevard (R $13,851,198 50 56,414,996 fHimes B A standard values, fensus data provided By The Lty o
138-7) Newport Water Department; and a 3 day shutdown duration
Professional expected damages - Memorial b before mitiation are based availabl
1 Emergency response (sunny day breach occurs) increased recurrence interval based off | Boulevard (RI 960,000 50 $444,610 amages belore mitigalon are Dased avalanie emergency response
’ T Hurricane Ida and increased to a 50- | 138-4) rates within the State of Rhode Island and estimating by F&O.
Professional expected damages - Memorial ) ] !
Census d vided by The City of Newport Water D :
2 Loss of potable water (sunny day breach occurs) increased recurrence interval based off | Boulevard (R $13,851,198 50 56,414,996 ensus data provided by The City of Newport Water Department;
o s 13t Assume 3 day shutdown
Professional expected damages - Memorial N ] ] i
) X Utilizes FEMA standard values, Census d vided by The City of
WIND DAMAGE 13 Repair Embankment (sunny day breach occurs) increased recurrence interval based off | Boulevard (RI $3,000,000 50 $1,518,056 izes FE VA standard vaes, ensus ca providec by The ity o
Hurricane Tda 138-7) Newport Water Department; and a 3 day shutdown duration
Professional expected damages - Memorial
Memorial Boulevard (RI-138A) Detour (sunny day : . ) o
14 . “‘“:““ oulevard ( ) Detour (sunny day increased recurrence interval based off | Boulevard (R $260,510 50 $254,493 Assume 2 day shutdown to repair damaged sections of the roadway
reach occurs) Hurricane Ida 138-A)
Memorial
) ) ) Historical Expected Damages Historical d: sts provided by the City of Newport W
15 Repair Embankment from wave action erosion istorical Bxpected Damages Boulevard (RI $100,000 25 $97,773 istorical damage costs provided by the City of Newport Water
(Hurricane Ida) 138-A) Department
Memorial
COASTAL STORM SURGE 16 Loss of potable water (saltwater intrusion) Professional Expected Damages Boulevard (RI $13,851,198 20 $16,037,465 Census data provided by The City of Newport Water Department;

138-A)

Assume 3 day shutdown

1. This tables summarizes the results of the BCA and serves as a 'key' for mitigation items included in the BCA.

2. Total damages generally consist of professionally or historically estimated damages completed by F&O. Professionally estimated damages include FEMA standard values where

applicable. Total damages include The total damages associated with the hazard, not including inflation.
3. The summation of the calculated annualized damages of all direct damage categories (building, contents, displacement, ecosystem services, and volunteer costs) and converted to net

present value using the 3% discount rate.

4. This column is intended to provide basic background information on the benefit item and does not include all references or assumptions associated with each specific benefit item.
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Benefit-Cost Calculator

V.6.0 (Build 20231108.2102 | Release Notes)

Benefit-Cost Analysis

Project Name: North and South Easton Pond Dam Resiliency Alternatives

Using 7% Discount Rate

Leaflet | Tiles © Esri

Using 3% Discount Rate
(For BRIC and FMA only)

Map BCR
Marker Mitigation Title -I;;gzerty Hazard Benefits (B) Costs (C) (B/Q) Benefits (B) Costs (C) BCR (B/Q)
oy
Other @ Memorial Blvd DFA -
' Dam/Levee $ 2,004,600 § 43,242,007 0.05 $ 3,737,325 $ 43,361,298 0.09
Newport, Rhode Island, 02840 Break

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Map
Marker
&

10

[l

12

13

Mitigation Title

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ Memoirial Blvd,
Newport, Rhode Island, 02840

Other @ 100 Bliss Mine Rd,
Newport, Rhode Island, 02840

Other @ 100 Bliss Mine Rd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Other @ 100 Bliss Mine Rd,
Newport, Rhode Island, 02840

Other @ Memorial Blvd,
Newport, Rhode Island, 02840

Property
Type

Hazard

DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break
DFA -
Dam/Levee
Break

Benefits (B)

$ 238,477

$ 2,831,913

$ 149,048

$ 745,240

$ 745,240

$ 173,889

$ 2,011,100

$ 2,200,819

$ 3,440,830

$ 238,477

$ 3,440,830

$ 814,244

Using 7% Discount Rate

Costs (C)

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

BCR
(B/C)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Benefits (B)

$ 444,610

$ 5,279,747

$ 277,881

$ 1,389,407

$ 1,389,407

$ 324,195

$ 3,749,444

$ 4,103,151

$ 6,414,996

$ 444,610

$ 6,414,996

$ 1,518,056

Using 3% Discount Rate

(For BRIC and FMA only)

Costs (C)

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

BCR (B/C)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Map

PR . Property
l\:arker Mitigation Title Type
1 Other @ Memorial Blvd,
Newport, Rhode Island, 02840
15 Other @ Memorial Blvd,
Newport, Rhode Island, 02840
16 Other @ Memorial Blvd, *
Newport, Rhode Island, 02840 ‘

TOTAL (SELECTED)
TOTAL

Hazard

DFA -
Dam/Levee
Break

DFA -
Dam/Levee
Break

DFA - Coastal V
Flood

Using 7% Discount Rate

Benefits (B)

$ 136,503

$ 52,443

$ 8,602,060

$ 27,825,713
$ 27,825,713

Costs (C)

$0

$0

$0

$ 43,242,007
$ 43,242,007

BCR
(B/C)

0.00

0.00

0.00

0.64
0.64

Using 3% Discount Rate
(For BRIC and FMA only)

Benefits (B)

$ 254,493

$ 97,773

$ 16,037,465

$ 51,877,556
$ 51,877,556

Costs (C)

$0

$0

$0

$ 43,361,298
$ 43,361,298

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

BCR (B/C)

0.00

0.00

0.00

1.20
1.20

Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type:

Dam/Levee Break

Mitigation Action Type:

Other

Property Type:

Roads & Bridges

Analysis Method Type:

Professional Expected Damages

Cost Estimation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years):

50

Project Cost:

$43,104,000

Number of Maintenance Years:

50 Use Default:Yes

Annual Maintenance Cost:

$10,000

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Other @ Memorial Blvd, Newport, Rhode Island, 02840

Damage Analysis Parameters - Damage Frequency Assessment

Year of Analysis was Conducted:

2022

Year Property was Built:

1900

Analysis Duration:

123 Use Default:Yes

Roads and Bridges Properties
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Estimated Number of One-Way Traffic

18,000
Detour Trips per Day:
Additional Time per One-Way Detour Trip 20
(minutes):
Number of Additional Miles: 3

Federal Rate ($):

0.655  Use Default:Yes

Economic Loss Per Day of Loss of Function

260,310
$):
Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 31 0 0 0 0 8,069,610
Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 8,069,610 ;161,391
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
8,069,610 5161,391

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Professional Expected Damages After Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 31 0 0 0 0 8,069,610
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 8,069,610 516,138
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
8,069,610 516,138
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $2,004,600
Total Social Benefits: $0
Total Mitigation Project Benefits: $2,004,600
Total Mitigation Project Cost: $43,242,007
Benefit Cost Ratio - Standard: 0.05
Benefit Cost Ratio - Standard + Social: 0.05

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 960,000 0

960,000

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

50

960,000

Sum Damages and Losses ($)

19,200

Sum Annualized Damages and Losses ($)

960,000

19,200

Professional Expected Damages After Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

OTHER

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years) Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

500 960,000 0

0 960,000

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 960,000 51,920
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
960,000 51,920
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $238,477
Total Social Benefits: $0
Total Mitigation Project Benefits: $238,477
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 11,400,000 0

11,400,000

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 11,400,000 5227,999
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
11,400,000 5227,999
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
OTHER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Damages ($) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 11,400,000 0 0 0 0 11,400,000
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 11,400,000 522,799
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
11,400,000 522,799
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $2,831,913
Total Social Benefits: $0
Total Mitigation Project Benefits: $2,831,913
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 600,000 0

600,000
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Annualized Damages Before Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

50

600,000

Sum Damages and Losses ($)

12,000

Sum Annualized Damages and Losses ($)

600,000

{12,000

Professional Expected Damages After Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

OTHER

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years) Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

500 600,000 0

0 600,000

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 600,000 51,200
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
600,000 51,200
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $149,048
Total Social Benefits: $0
Total Mitigation Project Benefits: $149,048
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& _host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16

11/41



12/7/23, 3:49 PM

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 3,000,000 0

3,000,000
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 3,000,000 560,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
3,000,000 560,000
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
OTHER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Damages ($) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 3,000,000 0 0 0 0 3,000,000
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 3,000,000 56,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
3,000,000 56,000
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $745,240
Total Social Benefits: $0
Total Mitigation Project Benefits: $745,240
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& _host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16

13/41



12/7/23, 3:49 PM

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 3,000,000 0

3,000,000
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 3,000,000 560,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
3,000,000 560,000
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
OTHER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Damages ($) Category 1($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 3,000,000 0 0 0 0 3,000,000
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 3,000,000 56,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
3,000,000 56,000
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $745,240
Total Social Benefits: $0
Total Mitigation Project Benefits: $745,240
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2022

Year Property was Built:

0

Analysis Duration:

10 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 700,000 0

700,000
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Annualized Damages Before Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

50

700,000

Sum Damages and Losses ($)

£14,000

Sum Annualized Damages and Losses ($)

700,000

14,000

Professional Expected Damages After Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

OTHER

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years) Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

500 700,000 0

0 700,000

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 700,000 51,400
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
700,000 51,400
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $173,889
Total Social Benefits: $0
Total Mitigation Project Benefits: $173,889
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ Memorial Blvd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.48534396242718, -71.29740137850912

Hazard Type: Dam/Levee Break

Mitigation Action Type: Other

Property Type: Utilities

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 1950
Analysis Duration: 74 Use Default:Yes

Utilities Properties
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Type of Service: Wastewater

Number of Customers Served: 11,130

Value of Unit of Service ($/person/day): $66  Use Default:Yes
Total Value of Service Per Day ($/day): $734,580
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Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

WASTEWATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 10 750,000 0 0 8,095,800
Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 8,095,800 5161,915
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
8,095,800 161,915
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
WASTEWATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 10 750,000 0 0 8,095,800

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 8,095,800

Sum Damages and Losses ($)

{16,191

Sum Annualized Damages and Losses ($)

8,095,800

116,191
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Benefits-Costs Summary

Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $2,011,100
Total Social Benefits: $0
Total Mitigation Project Benefits: $2,011,100
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.495714016023896, -71.29334103841956

Hazard Type: Dam/Levee Break

Mitigation Action Type: Other

Property Type: Utilities

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 1950
Analysis Duration: 74 Use Default:Yes

Utilities Properties
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Type of Service: Electrical

Number of Customers Served: 11,130

Value of Unit of Service ($/person/day): $199  Use Default:Yes
Total Value of Service Per Day ($/day): $2,214,870

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16 21/41



12/7/23, 3:49 PM

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

Professional Expected Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

ELECTRICAL OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 4 0 0 0 8,859,480
Annualized Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 8,859,480 5177,189
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
8,859,480 177,189
Professional Expected Damages After Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
ELECTRICAL OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)

500 4 0

8,859,480

Annualized Damages After Mitigation

Annualized Recurrence Interval (years)

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Damages and Losses ($)

Annualized Damages and Losses ($)

500

8,859,480

Sum Damages and Losses ($)

7,718

Sum Annualized Damages and Losses ($)

8,859,480

7,718
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Benefits-Costs Summary

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $2,200,819
Total Social Benefits: $0
Total Mitigation Project Benefits: $2,200,819
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.495714016023896, -71.29334103841956

Hazard Type: Dam/Levee Break

Mitigation Action Type: Other

Property Type: Utilities

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 1930
Analysis Duration: 94 Use Default:Yes

Utilities Properties
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Type of Service: Potable Water
Number of Customers Served: 33,457

Value of Unit of Service ($/person/day): $138  Use Default:Yes
Total Value of Service Per Day ($/day): $4,617,066
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Professional Expected Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 3 0 0 0 13,851,198
Annualized Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 13,851,198 5277,023
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
13,851,198 277,023
Professional Expected Damages After Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)

500 3 0

13,851,198

Annualized Damages After Mitigation

Annualized Recurrence Interval (years)

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Damages and Losses ($)

Annualized Damages and Losses ($)

500

13,851,198

Sum Damages and Losses ($)

£27,701

Sum Annualized Damages and Losses ($)

13,851,198

27,701
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Benefits-Costs Summary

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $3,440,830
Total Social Benefits: $0
Total Mitigation Project Benefits: $3,440,830
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2023

Year Property was Built:

1950

Analysis Duration:

74 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 960,000 0

960,000
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

50

960,000

Sum Damages and Losses ($)

19,200

Sum Annualized Damages and Losses ($)

960,000

19,200

Professional Expected Damages After Mitigation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

OTHER

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years) Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

500 960,000 0

0 960,000

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 960,000 51,920
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
960,000 51,920
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $238,477
Total Social Benefits: $0
Total Mitigation Project Benefits: $238,477
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.495714016023896, -71.29334103841956

Hazard Type: Dam/Levee Break

Mitigation Action Type: Other

Property Type: Utilities

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 0
Analysis Duration: 10 Use Default:Yes

Utilities Properties
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Type of Service: Potable Water
Number of Customers Served: 33,457

Value of Unit of Service ($/person/day): $138  Use Default:Yes
Total Value of Service Per Day ($/day): $4,617,066
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Professional Expected Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 3 0 0 0 13,851,198
Annualized Damages Before Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 13,851,198 5277,023
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
13,851,198 277,023
Professional Expected Damages After Mitigation
Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)

500 3 0

13,851,198

Annualized Damages After Mitigation

Annualized Recurrence Interval (years)

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840

Damages and Losses ($)

Annualized Damages and Losses ($)

500

13,851,198

Sum Damages and Losses ($)

£27,701

Sum Annualized Damages and Losses ($)

13,851,198

£27,701
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Benefits-Costs Summary

Other @ 100 Bliss Mine Rd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $3,440,830
Total Social Benefits: $0
Total Mitigation Project Benefits: $3,440,830
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0

https://bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$16 31/41



12/7/23, 3:49 PM

bcaofficeaddin-prod.azurewebsites.net/projects?cpmID=31d1a383-2a05-41ea-bd1f-149b9234e3fb& host_Info=Excel$Win32$16.01$en-USStelemetry$isDialog$$16

Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2023

Year Property was Built:

1930

Analysis Duration:

94 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

50 3,000,000 0

3,000,000
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 3,000,000 EB0,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
3,000,000 560,000
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
OTHER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Damages ($) Category 1($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 500,000 0 0 0 0 500,000
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 500,000 51,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
500,000 51,000
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $814,244
Total Social Benefits: $0
Total Mitigation Project Benefits: $814,244
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ Memorial Blvd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break

Mitigation Action Type: Other

Property Type: Roads & Bridges

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 1950
Analysis Duration: 74 Use Default:Yes
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Roads and Bridges Properties

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Estimated Number of One-Way Traffic

. 18,000
Detour Trips per Day:
Additional Time per One-Way Detour Trip 20
(minutes):
Number of Additional Miles: 3

Federal Rate ($):

0.655  Use Default:Yes

Economic Loss Per Day of Loss of Function

260,310

($):

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
50 2 0 0 0 520,620
Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
50 520,620 0,412
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
520,620 10,412
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)

500

260,310
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Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

500 260,310 5521
Sum Damages and Losses ($) - Sum Annualized Damages and Losses ($)
260,310 5521
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $136,503
Total Social Benefits: $0
Total Mitigation Project Benefits: $136,503
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title:

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Property Location:

02840, Newport, Rhode Island

Property Coordinates:

41.48362500662152, -71.30830499870157

Hazard Type: Dam/Levee Break
Mitigation Action Type: Other
Property Type: Other

Analysis Method Type:

Professional Expected Damages

Cost Estimation

Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Year of Analysis was Conducted:

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

2023

Year Property was Built:

1890

Analysis Duration:

134 Use Default:Yes

OTHER

Professional Expected Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

OPTIONAL DAMAGES

VOLUNTEER COSTS

TOTAL

Recurrence Interval (years)

Damages ($)

Category 1 ($)

Category 2 ($)

Category 3 ($)

Number of Volunteers

Number of Days

Damages ($)

25 100,000 0

100,000
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Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
25 100,000 54,000
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
100,000 54,000
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
OTHER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Damages ($) Category 1($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
500 100,000 0 0 0 0 100,000
Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
500 100,000 200
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
100,000 EZOO
Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Total Standard Mitigation Benefits: $52,443
Total Social Benefits: $0
Total Mitigation Project Benefits: $52,443
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0
Benefit Cost Ratio - Standard + Social: 0
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Property Configuration

Property Title: Other @ Memorial Blvd, Newport, Rhode Island, 02840
Property Location: 02840, Newport, Rhode Island

Property Coordinates: 41.48362500662152, -71.30830499870157

Hazard Type: Coastal V Flood

Mitigation Action Type: Other

Property Type: Utilities

Analysis Method Type: Professional Expected Damages

Cost Estimation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Project Useful Life (years): 50
Project Cost: $0
Number of Maintenance Years: 50  Use Default:Yes
Annual Maintenance Cost: $0

Damage Analysis Parameters - Damage Frequency Assessment
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Year of Analysis was Conducted: 2023
Year Property was Built: 1890
Analysis Duration: 134 Use Default:Yes

Utilities Properties
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Type of Service: Potable Water
Number of Customers Served: 33,457

Value of Unit of Service ($/person/day): $138  Use Default:Yes
Total Value of Service Per Day ($/day): $4,617,066
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Other @ Memorial Blvd, Newport, Rhode Island, 02840

Professional Expected Damages Before Mitigation

POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
20 3 0 0 0 13,851,198
Annualized Damages Before Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
20 13,851,198 5692,559
Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)
13,851,198 5692,559
Professional Expected Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840
POTABLE WATER OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Category 1 ($) Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)

200 3 0

13,851,198

Annualized Damages After Mitigation
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Annualized Recurrence Interval (years)

Damages and Losses ($)

Annualized Damages and Losses ($)

200

13,851,198

Sum Damages and Losses ($)

69,255

Sum Annualized Damages and Losses ($)

13,851,198

169,255
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Standard Benefits - Ecosystem Services
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Total Project Area (acres): 0
Percentage of Urban Green Open Space: 0.00%
Percentage of Rural Green Open Space: 0.00%
Percentage of Riparian: 0.00%
Percentage of Coastal Wetlands: 0.00%
Percentage of Inland Wetlands: 0.00%
Percentage of Forests: 0.00%
Percentage of Coral Reefs: 0.00%
Percentage of Shellfish Reefs: 0.00%
Percentage of Beaches and Dunes: 0.00%
Expected Annual Ecosystem Services Benefits: $0

Benefits-Costs Summary
Other @ Memorial Blvd, Newport, Rhode Island, 02840

Total Standard Mitigation Benefits: $8,602,060
Total Social Benefits: $0

Total Mitigation Project Benefits: $8,602,060
Total Mitigation Project Cost: $0
Benefit Cost Ratio - Standard: 0

Benefit Cost Ratio - Standard + Social: 0
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Progress Meeting Notes
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PRECONSTRUCTION MEETING AGENDA MINUTES
CITY OF NEWPORT
EASTON POND NORTH DAM SPILLWAY REPAIRS
Bid No. 23-004
1:00 P.M. — 2:30 P.M. — Wednesday, June 28, 2023
Utilities Department, 70 Halsey Street, Newport, RI

ATTENDEES:

Robert Schultz City of Newport (NWD)

Josh Ponte City of Newport (NWD)

Ron Ferraiuolo SumCo Eco-Contracting (SumCo)
Andrea Judge Fuss & O’Neill (F&O)

Rebecca Meyers Fuss & O’Neill (F&O)

1. Introductions

e Robert Schultz — City of Newport (NWD), Director of Utilities
e Ron Ferraiuolo — SumCo Eco-Contracting, Team Lead

e Andrea Judge — F&O, Project Manager

e Rebecca Meyers — F&O, Project Engineer

e Katie Cretella — F&O, Project Engineer (Not present)

Josh Ponte will be the on-site foreman for the NWD. JP Ferreira will be the on-

site foreman for SumCo and Adam Lundsted will be the project manager for
SumCo.

e Sign-In Sheet
e Contact List/Emergency Phone Numbers

See attachment. Contact list was updated to include Josh Ponte (NWD), JP
Ferreira (SumCo), and Adam Lundsted (SumCo).
2. Construction Sequence

Tentative construction start date is the week of July 24". Construction is
estimated to last 6 weeks.

e Survey Control
e Pond Drawdown — Current status of City drawdown

City will drawdown pond to EI. 7.1’ (3’ below the spillway crest). SumCo will

provide a projected related drawdown to EI 5.5’ (1.6’ additional drawdown from
ElL 7.7).

e Temporary Cofferdam / Control of Water — Submittal status
Portadam will start setting up the week of July 24", set up will take about 1 week.

F:\P2006\0901\D64\Construction Administration\Meetings\Pre-Construction Meeting -
20230628\ rkm_EastonPondPreConMeetingMinutes_20230630.doc
Corres. Page 1 of 5
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PRECONSTRUCTION MEETING AGENDA MINUTES
CITY OF NEWPORT
EASTON POND NORTH DAM SPILLWAY REPAIRS
Bid No. 23-004
1:00 P.M. — 2:30 P.M. — Wednesday, June 28, 2023
Utilities Department, 70 Halsey Street, Newport, RI

FErosion and Sedimentation Controls

Portadam will be used as the turbidity curtain on the upstream side. Bulk bags
may be used as the turbidity curtain on the downstream side.

Construction Staging Areas /Construction Access Routes

SumCo will work with NWD on staging areas and construction routes. SumCo
will use the areas outlined in the plans.

Vegetation Removal and Disposal
Stone Masonry Wall Demolition/Disposal

SumCo shall track demolition quantities.

Stone Masonry Weir Remove/Stockpile
Stone Amor Weir Remove/Stockpile
Auxiliary Spillway Construction

Concrete removal is estimated to take about 3 weeks. SumCo will excavate to EL
5.5 ft. F&O will inspect subgrade prior to placing the mud mat. Pockets of
organics may be present which should be removed and replaced with suitable fill
before placing the mud mat. Excavation should not be exposed for long periods
of time before mud mat is placed. If a storm is projected before a weekend,
SumCo will delay excavation until the following week to avoid long exposure
times of the subgrade. SumCo is allowed to remove the rocks on the side of the
dam as long as they are replaced at the end of construction.

Repairs at Primary Spillway (ALT 1)
Restore Pond

Loam and Seed

Substantial Completion

Site Issues
Digsafe/Utilities Notification

Utilities are present under the embankment and shall be protected. NWD will

mark out utilities prior to July 21st. SumCo will call DigSafe and send permit to
F&O.

QA/QC
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‘ FUSS& O'NEILL

PRECONSTRUCTION MEETING AGENDA MINUTES
CITY OF NEWPORT
EASTON POND NORTH DAM SPILLWAY REPAIRS
Bid No. 23-004
1:00 P.M. — 2:30 P.M. — Wednesday, June 28, 2023
Utilities Department, 70 Halsey Street, Newport, RI

e Protection of Raw Water Quality
e Site Trailers / Sanitary Facilities

Bathrooms will be present. One or two 14-16 foot trailers will be present for
SumCo foreman(s).

e Equipment Storage / Material Stockpile Areas

SumCo will use areas outlined on the plans and coordinate with NWD as
needed.

e Site Security

SumCo will use lower entrance gate on Ellery Road to avoid daycare. Gate will
be locked by SumCo with gate code of 1225.

e Work hours
e Contractor HASP / Competent Person / First Aid

SumCo will provide competent person on site.

e Permits / SWPPP Compliance
e Equipment Fueling

Fueling of equipment will take place outside of the dewatered pond area.

4, Construction Administration
e Construction Contract
o Insurance Certificates
o Performance / Payment Bonds
e Preliminary Schedules/Submittals

F&O will supply SumCo with a Iist of tasks where F&O field representatives
should be present.

o Construction Schedule
o Schedule of Values
o Schedule of Submittals — Identify time sensitive submittals

F&O received most time sensitive submittals and is addressing them.
Rob shall be copied on all submittals.
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‘ FUSS& O'NEILL

PRECONSTRUCTION MEETING AGENDA MINUTES
CITY OF NEWPORT
EASTON POND NORTH DAM SPILLWAY REPAIRS
Bid No. 23-004
1:00 P.M. — 2:30 P.M. — Wednesday, June 28, 2023
Utilities Department, 70 Halsey Street, Newport, RI

0 Submittal Review and Distribution

F&O set to return submittals to Ron (SumCo) copying Rob (NWD).

e Biweekly Progress Meetings
o Determine time for progress meetings

F&O will schedule an on-site meeting with CRMC for after July 15". Bi-
weekly meetings will start after this meeting on the same day and time as
the meeting with CRMC.

o Confirm attendance by NWD, SumCo, and F&O

F&O — Andrea Judge, Rebecca Meyers, Katie Cretella
NWD - Josh, Rob (when available), (Rob shall be copied on all emails)
SumCo — Ron, Adam

o F&O to conduct meetings, prepare agenda, and meeting notes
o SumCo to provide look ahead schedule

e Requests for Information
e Payment Forms and Procedures

Payments requests from SumCo will be made to NWD, not Town Hall.

Measurement and Documentation of Unit Price Quantities
City Tax Exemption

5% Retainage

Prevailing Wage Forms

o O O O

SumCo will send prevailing wage forms with notarized pay requests
monthly.

o Release of Liens
e Contract Time: 120 Days / Notice to Proceed

F&O will issue a Change Order for contract time increase and price increase.

e Request for Extension of Contract Times / Price
e Project Warrantees

Copies of warranties to be sent to F&O prior to close out.
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‘ FUSS& O'NEILL

PRECONSTRUCTION MEETING AGENDA MINUTES
CITY OF NEWPORT
EASTON POND NORTH DAM SPILLWAY REPAIRS
Bid No. 23-004
1:00 P.M. — 2:30 P.M. — Wednesday, June 28, 2023
Utilities Department, 70 Halsey Street, Newport, RI

Record Drawings

SumCo to maintain redlines of project drawings. SumCo will confirm the top of
wall elevations of the primary and auxiliary spillways at the end of construction.
See attached for Control Point benchmarks.

Subcontractors

Identification of Subcontractors

Portadam — Water Control
Martin Bros. — Concrete

Licensing / Safety Certificate Documentation

SumCo will have documentation of licensing/safety certificates for
subcontractor.

Other Issues and Coordination Items
RIDEM/CRMC Permit Conditions

F&O will notify RIDEM in writing estimated start and end date of construction.
RIDEM requires seasonal base flow of zero to be maintained.

F&O will set up an on-site meeting with CRMC, Ron, and Rob for after July 15
NWD will post CRMC permit.

Protection of the embankment and walls

SumCo will ensure to protect the remnants of the stone masonry wall that is
outlined in the plans to remain.

Other Issues

Questions
In case of a hurricane, SumCo will add 2 foot high bulk bags on the downstream
side of the primary spillway and remove necessary equipment.

The Portadam is acceptable to act as a turbidity curtain on the upstream side. If
bulk bags are placed on the downstream side, they can be considered as a
turbidity curtain.
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 1 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Monday, August 21, 2021
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Attendees:
Rob Schultz (NWD) Andrea Judge (F&O)
Ron Ferraiuolo (SumCo) Katie Cretella (F&O)

Adam Lundsted (SumCo) — Not Present

1. Old Business
e Pond Drawdown

The 12” pumps were shut down over the weekend (8/19 — 8/20). During this
time, the water level rose 0.2 feet to 6.7 feet. The 12” pumps will be shut down
over night.

e Change Order 1

The City of Newport is waiting for an internal conflict. There will be no
additional cost. It will be the original contract amount.

2. Status of Construction Items
e Control of water

The control of water is being maintained.

e Mud mat installation

As of 8/21/2023 the mud mat is just shy of the left training wall. The weir wall
mud mat pour will happen today (8/21/23). This is the second of the three
scheduled mud mat pours.

e Spillway/Cast in place concrete

The concrete pour for the right training wall will tentatively be Thursday
(8/24/2023) and the concrete pour for weir footing will tentatively be Friday
(8/25/2023).

3. Submittals
e Review submittal log

No new submittals. Will check with Rebecca with regards to primary spillway
materials.

4. RFIs (None)

5. Payment Request
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 1 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Monday, August 21, 2021
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Next pencil request date

Pencil requests are limited to one per month. SumCo with send pencil request by
the end of this week. The City of Newport to see status of city cheque run.

Construction Schedule
Project schedule submittal

SumCo will send an updated project schedule for the remainder of the project.

3 week look ahead schedule (SumCo)
SumCo provided a 3 week look ahead schedule.

Other Issues

Andrea on PTO 8/23-8/25, contact Rebecca and Katie. Alternately, contact Ken
Berchielli (401) 533-5968 or Dean Audet (401) 578-1898.

The bottom of the existing pipe is at the same elevation as the top of the weir
footing. The City of Newport is anticipating no cost change. SumCo will send a
sketch with the elevations and maintain any redlines.

Date of Next Progress Meeting: Confirm date with team

The next Progress Meeting is scheduled for Tuesday September 5, 2023 at 10:00
(9/5/2023)
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 2 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Tuesday, September 5, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Attendees: Andrea Judge (F&O)
Rob Schultz (NWD) Katie Cretella (F&O)
Ron Ferraiuolo (SumCo) Rebecca Meyers (F&O)
Adam Lundsted (SumCo) — Not Present Dean Audet (F&O)

1. Old Business

e Pond Drawdown

With both 12” pumps running, the pond can be drawn down 0.3 feet per day.
Over the weekend the pond was at 5.8 feet. The pumps will be run 1 or 2 days
this week to keep the water level around 6.0 feet. Otherwise the pumps will be
kept off if no rain or storms are forecasted. SumCo is not anticipating any
elevation in cost. The cofferdam is 12 feet tall. When the 25 year storm event
occurred the water level rose 0.8-0.9 feet in one hour.

e Change Order 1
Rob will get pay requisitions in paper form resent.

2. Status of Construction Items
e Control of water

SumCo monitors the weather and utilizes the 12” pumps when needed. The 2”
and 4” pumps run continuously to pump water from behind the cofferdam. If a
major storm is forecasted SumCo will draw down the pond to 5.5 feet.

e Blow-off valve penetration and Field Order 1

The rebar at 45 degrees around the blow-off pipe is in place and in agreement
with structural standards.

e Spillway/Cast in place concrete

The remaining formwork will be installed Tuesday (9/5) and Wednesday (9/6),
with weir wall pours scheduled for Thursday (9/7) and Friday (9/8). The rebar
for the left training wall will be installed this week, with a tentative pour of the
left training wall scheduled for Tuesday (9/12). All cast-in-place concrete will be
poured by mid-week of the following week (week of 9/10). Backfilling expected
to begin this week. SumCo will give a days’ notice when backfilling is scheduled.
F&O will provide an answer on the right training wall — masonry connection.
The City of Newport has no preference, and SumCo would prefer concrete.
Measures of the gap between the right training wall and the existing masonty
will be taken after the meeting.
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 2 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Tuesday, September 5, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

e Material testing reports
The material testing reports show that the embankment material is consistent.

e Primary Spillway Repairs, Wall Voids
The line item for the crack repair will be exceeded. The line item for the surface
repair will be under the expected cost. The net amount is expected to be about
the same. The cost to repair the wall voids will be under budget. The greatest

expense was renting the machine for the day.

3. Submittals
e Review submittal log
e Material testing reports

4. RFIs (None)

5. Payment Request
e DPay estimate # 3

No comments. SumCo will send a notarized copy.

6. Construction Schedule
e Project schedule submittal
e 3 week look ahead schedule (SumCo)

7. Other Issues

8. Date of Next Progress Meeting: Tuesday September 9, 2023
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 3 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Monday, September 19, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Attendees: Dean Audet (F&O)
Rob Schultz (NWD) Katie Cretella (F&O)
Ron Ferraiuolo (SumCo) Rebecca Meyers (F&O)

Adam Lundsted (SumCo) — Not Present

1. Old Business
e Pond Drawdown

SumCo hopes to stop dewatering and start dismantling the pumps at the end of

this week. SumCo is coordinating with cofferdam subcontractor of removal of
the cofferdam which may begin next week.

e Change Order 1 (Time Extension Only)
o Apply $5,704 of price increases to contingency

Change Order 1 will be signed and resubmitted by Fuss & O’Nelill.

e Change Order 2 (Balancing Change Order)

SumCo hopes to have Change Order 2 prepared by the end of next week. This
Change Order will include changes in the primary spillway repairs, stone, and
unit prices.

2. Status of Construction Items
e Backfilling/Weir Wall Sections 1 and 3 Break Tests (below 70% required strength)

SumCo hopes to backfill the left training wall on Wednesday (9/20), assuming
the concrete is at 70% strength.

e Riprap Replacement, need for supplemental riprap?

SumCo estimates that they have hauled to the site about 130 tons of
supplemental riprap. The City is okay with hauling more riprap to site as needed
to provide appropriate coverage of riprap.

e Primary Spillway Repairs, Filling Created Voids

Repairs to the primary spillway are completed. The repairs were $29,000 under
contract value. This will be accounted for in the balancing change order.
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‘ FUSS& O'NEILL

CONSTRUCTION PROGRESS MEETING NO. 3 MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
10:00 A.M. — Monday, September 19, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Geotextile Under Secondary Spillway Riprap

SumCo installed a geotextile under parts of the secondary spillway riprap to help
support construction access to the spillway. While the plans did not call for
geotextile under the riprap, SumCo could either remove it or leave it in place,
whichever is easier for them as it will not impact the proper functioning of the
completed work.

Additional Construction Items

Outside work contained within contingency
The City of Newport would like SumCo to install a 6-foot diameter catch basin
on the 24” pipe that leads to the street. City will coordinate directly with SumCo

on the installation.

Submittals (None)

RFIs one

Payment Request
Payment Requests #2 and #3

The City of Newport will have payment requests #2 and #3 in the next check
run.

Pay estimate #4
Pay estimate #4 will be submitted next week.

Construction Schedule

Project schedule submittal
SumCo is scheduling the Portadam removal to be within the next two weeks.
Next week, SumCo will have the pumps fully dismantled and will start cleaning

up. SumCo will leave all materials (sand, stone) at the stockpile area. A dumpster
will be onsite for plastic and trash disposal.

Scheduling Substantial (95%) Completion

The next progress meeting on Tuesday October 3, 2023, will include substantial
completion.

Date of Next Progress Meeting: Tuesday, October 3, 2023
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‘ FUSS& O'NEILL

CONSTRUCTION COMPLETION MEETING MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
8:00 A.M. — Thursday, September 28, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

Attendees: Dean Audet (F&O)
Rob Schultz (NWD) Katie Cretella (F&O)
Ron Ferraiuolo (SumCo) Rebecca Meyers (F&O)
1. Old Business

e Change Order 1 (Time Extension Only)
Change Order 1 has been submitted.
e Change Order 2 (Balancing Change Order)
SumCo will tentatively have Changer Order 2 prepared by next week.

2. Status of Construction Items

e Removal of Portadam, 12” Pumps, and Sandbag Cofferdam
The 12” pumps have been removed from the site. The sandbag cofferdam and

portadam have been dismantled. The portadam materials are scheduled to be
removed from the site today (9/28).

e Backfilling Left Training Wall - Complete
e Riprap Placement

The riprap will extend farther on the downstream side of the weir wall than

previously indicated on the plans to cover the exposed soil using the remaining
riprap that the City has delivered to the site.

e Construction Access
The construction access path will remain for the City of Newport.

3. Additional Construction Items
e Outside Work Contained within Contingency (Catch Basin Change Order)

The City of Newport agreed to the catch basin change order. This work will be
contained within the City of Newport Contingency. SumCo will tentatively start
digging for the catch basin installation on Monday (10/2). The City of Newport
will provide the catch basin tentatively on Monday (10/2).

4. Submittals (None)

5. RFIs (None
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‘ FUSS& O'NEILL

CONSTRUCTION COMPLETION MEETING MINUTES
City of Newport Proj. No. 23-004
EASTON POND NORTH DAM SPILLWAY REPAIRS
8:00 A.M. — Thursday, September 28, 2023
Easton Pond North Dam Auxiliary Spillway, Newport, RI

6. Payment Request
e Payment Requests # 2 and #3
e Review Pay Estimate # 4

SumCo will revise and resubmit Pay Estimate #4, reducing the work completed
on the auxiliary spillway reconstruction of both the weir walls and the training
walls to each to 65% complete (Item No. 10.C & 10.D) and remove the total sum
Iine item.

7. Construction Schedule
e Remainder of Work Schedule (SumCo)

This tentative list of items to be completed or corrected was generated during a
completion inspection meeting conducted on September 28, 2023,

Temporary Erosion and Sedimentation Control

® Remove all filter socks except along the left side (looking downstream) of
the temporary construction access route.

Site Cleaning
e Remove and dispose offsite all construction debris and trash.
e Leave any extra material in the staging area for the City of Newport.
e Remove water level stick from North Easton Pond.

Riprap Protection

® Blend the placed riprap with the existing riprap along the left and right
embankments.

e  Place additional riprap on the disturbed areas downstream of the weir.

e Place and level additional riprap on the excavated gap where the
portadam tied into the embankment.

Vegetative Restoration

® Rake, loam, and seed any disturbed areas, including the left and right
embankments.

8. Other Issues

e Concrete Below Required Strength (Weir Wall Sections 1 & 3, Left Training Wall,
Portion of Right Training Wall)
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Section B

Submittals
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SUBMITTAL TRANSMITTAL Date: 6/26/23

To:  Fuss & O'Neill, Inc. From:  SumCo Eco-Contracting, LLC
PrOVldenCC, RI 02908 Peabody, MA 01960

ATTN: And dge, P.E. .
ndrea Judge, Attn: Ron Ferraiuolo, Team Lead

PROJECT: Easton Pond North Dam SUBMITTAL NO.: 03.30.00 - 1
Spillway Repairs (List Section No., Article No.,
100 Bliss Mine Road Paragraph)
Newport, RI

(Revision: 1st, 2nd, 3td, etc.)

Transmitted herewith for review and comment are the following:

Copies Dwg. No. Description
1 Concrete Mix Design and Additives, 4,500 psi, 3/4" stone

MANUFACTURER / SUPPLIER
Name: Cardi Materials, LL.C
Address: 400 Lincoln Ave, Warwick, RI

Telephone No.: 401-739-8300 Facsimile No.: 401-736-2977
For Additional Information, Contact: Tim Farley
E-mail Address: tfarley(@cardi.co

I hereby certify that I have carefully examined the
enclosed submittal and have determined and verified
all field measurements, construction criteria, materi-
als, catalog numbers and similar data, coordinated the
submittal with other submissions and the work of
other trades and contractors, and that to the best of
my knowledge and belief, the enclosed submittal is in
full compliance with the Contract Documents, except
for the following deviations:

BY: é : ls ;c
Signature: —

Title: Team Lead




CARDI MATERIALS, LLC

400 LINCOLN AVENUE WARWICK, RI 02888
TELEPHONE: 401-739-8300 FACSIMILE: 401-736-2977

READY MIX CONCRETE DIVISION

Mix Desi n: 4500psi 3 47 AE

Proe t: Su Co E o-Contra tin , Easton Pond Da , Ne port, RI

Cardi Materials, LLC ere y ertifiest at e s all furnis 4500 PSI Con rete in 28 t enty-ei t
days.T e e entisHol i Typelll. Fine and Coarse A re ates are fro Hopkins Hill Sand and
Stone, LLC. Ad ixtures are fro GCP.

CLASS OF CONCRETE 4500 PSI
Mix ID# S454658AE
Max. A re ateSi e 34

Ce entL s 526
Sla ,L s 132
FlyAs ,L s

FineA re ate,L s 1120
Coarse A re ate,L s 1720
Water, L s Gals 275.2 33.0
W C Ratio 42

Slu pRan e 3’- 5"
Air Content 4.5-7.5%
Con era SA8080, O 26.5
Darex Il, O 3.2




Il River
READY MIX

FRRM ACI 214 / 318 Strength Test

CONCRETE Evaluation
Contra tor: Mo a k
Mix: 4500 psi AE
Spe d Str.: 4500 PSI
Mix ID S454658AE
Con . 7-Day 28-Day 56 -Day
Test Slu p Air Te p. Str. Cyl. 1 Cyl 2 Stren t Mo in A Mo in A
No. Date in. % F psi psi psi Ran e psi of T ree of Ten
1 7112022 6.00 6.0 86] 4010 | 6630 7590| 960 7110
2 | 7112022 6.00 6.4 86| 3910 6310 6420 110 6365
3 | 7112022| 6.00 6.4 86] 3420 | 6130 6370] 240 6250 6575
4 | 7132022 6.50 7.0 89| 4020 5410 6200 790 5805 6140
5 |7132022| 6.00 7.5 89] 3850 | 5280 5810] 530 5545 5867
6 | 7132022 6.50 7.8 89| 3580 5210 5640 430 5425 5592
7 | 7182022| 7.00 6.5 87] 5390 | 5920 7560| 1640 6740 5903
8 | 7182022 7.00 6.5 87] 5130 5910 7210| 1300 6560 6242
9 [7182022] 7.50 7.5 87] 4730 5910 7040| 1130 6475 6592
10 | 7212022 8.00 7.2 84| 3890 5250 5900 650 5575 6203 6185
11 | 7212022| 8.00 7.5 83| 3630 | 5140 5890| 750 5515 5855 6026
12 17212022 7.50 7.0 83| 4120 5500 5680 180 5590 5560 5948
13 | 7222022 | 7.00 6.0 84] 4030 | 6870 6990| 120 6930 6012 6016
14 | 7222022 7.50 7.5 84| 3230 6050 6130 80 6090 6203 6045
15 | 7222022 | 7.00 7.3 84]3840| 6720 6330 390 6525 6515 6143
16 | 7292022 6.50 6.6 82| 3510 4490 5060 570 4775 5797 6078
17 | 7292022 | 6.50 6.6 82] 3890 | 5150 5590| 440 5370 5557 5941
18 | 7292022 7.00 6.5 82| 3510 5040 5300 260 5170 5105 5802
19 | 832022 7.00 6.0 78] 3910 5180 5650 470 5415 5318 5696
20 | 832022 6.50 6.0 78] 4270 5530 6160 630 5845 5477 5723
21 8 32022 7.50 7.0 78] 3710 5180 5740 560 5460 5573 5717
22 | 842022 6.00 6.0 88| 4640 5780 6050 270 5915 5740 5750
23 | 842022 6.00 6.2 87| 4530 5740 5920 180 5830 5735 5640
24 | 842022 6.00 6.2 87] 4540 5250 5410 160 5330 5692 5564
AVG 6.77 6.7 85| 4054 535 5900
[ACI 214 Stren t_Analysis
A era eStrent, X 5900 PSI Min Stren t 4775 PSI
No. of Tests, n 24 A Stren t 5900 PsSI
Max Stren t 7110 PSI
A era eRan e, R 535 PSI
Min Slu p 6.00 IN
Standard De iation, s 601 PSI A Slu p 6.77 IN
Coeffi ient of Variation, V 10.2 % Max Slu p 8.00 IN
Wit in-Test Std De 474 PSI Min Air Content 60 %
Wit in-Test Coeff. of Var. 8.0 % A Air Content 6.7 %
Max Air Content 78 %
Bat -to-Bat Std De 370 PSI
Bat -to-Bat Coeff. of Var. 6.3 % Min Con . Te p. 78 F
A Con .Te p. 85 F
Max Con . Te p. 89 F
[ ACI1318 Perfor _an e Appro al | VALID, 15TESTS
MODIFICATION FACTOR 1.040
s 625 PSI
fr f 133s 4832 PSI
fr f 233s-500 4957 PSI

ACI 318 4000 AE

Controll NS Mo a k URI 11-10-2022.xis
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L Type: -l

Material: Portland Cement

Material Certification Report

Test Period: 01-Apr-2023 to 30-Apr-2023

Date Issued: 10-May-2023

Certification

This cement meets the specifications of ASTM C150 and AASHTO M85 for Type I-1l cement.

Supplier: Holcim (US) Inc.

Address: 8700 West Bryn Mawr Ave
Chicago, IL 60631

Contact:

General Information

Source Location:

P.O. Box3
Ravena, NY 12143

Contact: Scott Derhammer / (518) 756-5000

Ravena Plant  Silo: C1-C16, B1-B6

The following is based on average test data during the test period. The data is typical of product shipped from this source; individual shipments may vary.

Test Data on ASTM Standard Requirements

Chemical Physical
Item Limit * Result Item Limit * Result
SiO2 (%) - 20.1 Air Content (%) 12 max 8
Al203 (%) 6.0 max 4.7 Blaine Fineness (m?/kg) 260 min 385
Fe20s (%) 6.0 max 3.3
Ca0 (%) - 62.8 Compressive Strength MPa (psi)
MgO (%) 6.0 max 3.6 3 day 10.0 (1450) min 26.3 (3810)
SOs (%) 2 3.0 max 3.1 7 day 17.0 (2470) min 33.1 (4800)
Loss on Ignition (%) ® 3.5 max 1.1 28 day (previous month's data) - 42.4 (6150)
Insoluble Residue (%) 1.50 max 0.22
CO2 (%) - 0.4 Initial Vicat (minutes) 45-375 113
CaCO:s in Limestone (%) 70 min 92
Potential Phase Compositions 3: Mortar Bar Expansion (%) (C1038) 0.020 max 0.007
CsS (%) - 56
C:=S (%) - 15
CsA (%) 8 max 7
C.AF (%) - 10
CsS + 4.75C:5A (%) - 89
Test Data on ASTM Optional Requirements
Chemical Physical

Item Limit * Result Item Limit * Result
Equivalent Alkalies (%) - 0.65
Notes (*1-9)

1 - Dashes in the Limit / Result columns mean Not Applicable.

2 - It is permissible to exceed the specification limit provided that ASTM C1038 Mortar Bar Expansion does not exceed 0.020% at 14 days.

3 - Adjusted per Annex A1.6 of ASTM C150 and AASHTO M85.

5 - Limit = 3.0 when limestone is not an ingredient in the final cement product

Additional Data

Item Limestone Inorganic Processing Addition | Base Cement Phase Composition Result
Amount (%) 0.9 CsS (%) 57
SiO:2 (%) 55 C2S (%) 15
Alz0s (%) 1.3 CsA (%) 7
Fez20s (%) 0.3 C.AF (o/o) 10
CaO (%) 50.3
SOs (%) 0.1

Printed: 5/10/2023 12:48:19 PM
Version: 180412

Scott Derhammer,
SM ‘ Quality Manager




?HOLCIM @ Brand:  NewCem® Material Certification Report
- Material: Slag Cement Test Period:  01-Apr-2023 to 30-Apr-2023
Type: Grade 120 Lot Number: Multiple Lots

Certification
This cement meets the specifications of ASTM C989 and AASHTO M 302 for Grade 120 slag cement.

General Information

Supplier: Holcim (US) Inc. Source Location: Sparrows Point Plant
Address: 8700 West Bryn Mawr Ave 2001 Wharf Road
Chicago, IL 60631 Baltimore, MD 21219
Contact: Brian Borowski (630) 561-1198

The following is based on average test data during the test period. The data is typical of product shipped from this source; individual shipments may vary.

Test Data on ASTM Standard Requirements

Chemical Physical
Item Limit * Result Item Limit ' Result
Sulfide Sulfur (S) (%) 2.5 max 0.8 45 pym (No. 325) Sieve (% retained) 20 max 1.4
Blaine Fineness (m#kg) - 685
Sulfate Sulfur (as SO3) 2 (%) - 0.7 Air Content (%) 12 max 3.9
11.9

Aluminum Oxide (as Al,O3) (%) - Slag Activity Index (%)

Avg 7 Day Index - 109
Chloride (Cl) (%) - 0.006 Avg 28 Day Index(previous month's data) 115 min 133
Equivalent Alkalies (%) - 0.80 Compressive Strength MPa (psi)
Slag + Reference Cement
7 Day - 32.8 (4750)
28 Day (previous month's data) - 50.5 (7330)
Test Data on Reference Cement
Chemical Physical
Item Limit* Result Item Limit* Result
Equivalent Alkalies (%) 0.60 - 0.90 0.80 7 Day - 30 (4350)
28 Day (previous month's data) 5000 min 38 (5510)

Notes (*1-5)

1 - Dashes in the limits columns means Not Applicable

2 - If calcium sulfate is added to slag cement, measure in accordance with Test Method C1038/C1038M. Slag cement with added calcium sulfate will not
develop expansion exceeding 0.020% at 14 days.

3 - Information on Reference Cement test data available upon request.

4 - Specific Gravity: 2.90

5 - This data may have been reported on previous Material Certification Reports. It is typical of the cement being currently shipped.

s — Brian Borowski

N 2
Date Issued: 5/19/2023 | = ﬂ__—_%r——\ % Quality Manager, US MPC




Cardi Materials
RIDOT QC Report

Rhode Island Concrete Aggregate Worksheet and Coarse Aggregate Blend Calculator

Date/Time: 6/6/2023

Lab/Location: Cardi Corp.

Weather: 50s Overcast Date Rec'd #: Random Sample: v -
Project: Cardi Materials QC Lab Login #: Lot # N/A
Contract #: Material ID: RIDOT Blend Sublot #: N/A
Contractor: Cardi Corp. Material #: Sample Location: Warwick Plant
Pay Item #: Sample #: 1 Station:
Source: Cardi Corporation Sample Type: ix - Offset:

Plant Type: Central Mix Sampled By/Cert. #: Tim Farley CT1059
Material: Sand (T' 255) | Wet Mass(W): 541.0 Material: 3/8" (T' 255) | WetMass(W):| 1655.7
Sample #: 1 Original Dry Mass(D): 520.0 Sample #: 1 Original Dry Mass(D):;| 1635.9
Source:|Hopkins Hill Moisture Loss (W - D): 21.0 Source:|Hopkins Hill Moisture Loss (W - D): 19.8
% Moisture (100 x (W - D)/ D): 4.0% % Moisture (100 x (W - D)/ D): 1.2%
Sieve Analysis of Fine & Coarse Aggregates (T 27 Sieve Analysis of Fine & Coarse Aggregates (T 27)
Sieve Wt. Passing % Ret %Pass Spec. % Sieve Wt. Passing % Ret %Pass Spec. %
112" 112"

1" 1" 1635.9 0.0 100.0
3/4" 3/4" 1635.9 0.0 100.0
5/8" 5/8"

12" 1/2" 1635.9 0.0 100.0 100
3/8" 520.0 0.0 100.0 100 3/8" 1462.2 10.6 89.4 85-100
#4 510.0 1.9 98.1 95-100 #4 329.1 79.9 20.1 20-55
#3 418.0 19.6 80.4 80-100 #3 139.0 91.5 8.5 5-30
#16 317.4 39.0 61.0 50-85 #16 96.0 94.1 5.9 0-10

#30 236.1 54.6 45.4 25-60 #30
#50 148.9 71.4 28.6 10-30 #50
#100 51.0 90.2 9.8 2-10 #100
#200 121 97.7 2.3 #200
PAN 0.0 100.0 |FM: 2.77 PAN 3.8 99.8  |Free Moisture: 0.6%
Total Free Moisture: 3.6% Total
Material: 3/4" (T 255) | Wet Mass(W):| 5167.8 Size Percent
Sample # 1 Original Dry Mass(D);|  5140.3 34" 80.0% BLEND Calculations
Source:|Hopkins Hill Moisture Loss (W - D): 27.5 3/8" 20.0%
0, H . 0,
% Moisture (100 x (W-D)/D): 0.5% Composite Blending Percent Passing
Sieve Wt. Passing % Ret %Pass Spec. % Sieve 3/4" 3/8" BLENDED Spec. %
11/2" 11/2"

1" 5140.3 0.0 100.0 100 1" 80.0 20.0 100.0 100
3/4" 4826.3 6.1 93.9 85-100 3/4" 751 20.0 95.1 85-100
5/8" 5/8"

12" 1099.0 78.6 21.4 12" 171 20.0 371
3/8" 365.8 92.9 71 20-55 3/8" 5.7 17.9 23.6 20-55

#4 137.6 97.3 2.7 0-10 #4 22 4.0 6.2 0-10

#8 99.7 98.1 1.9 0-5 #8 1.5 1.7 3.2 0-5
#16 #16 1.2
#30 #30
#50 #50
#100 #100
#200 #200
PAN 2.8 99.9 Free Moisture: 0.0% PAN

Total Total




Product Data Sheets '4‘“‘4 gep applied technologies

CONCERA® sA8080

High range water-reducing admixture - ASTM C494 Type A and F and ASTM
C1017 Type |

Product Description

CONCERA® SA8080 is a high efficiency polycarboxylate based linear dose water reducer and high range water
reducing admixture. A unique formulation of polycarboxylate dispersants and rheology modifiers enables CONCERA®
SA8080 to be successfully used in a wide variety of applications ranging from dry cast and zero slump mixes to highly
flowable self-consolidating mixes. Throughout this diverse range of applications, CONCERA® SA8Q80 provides superior
overall workability, rheology and finishability resulting in productivity improvements, excellent strength and durability
properties.

CONCERA® SA8080 is supplied as a ready-to-use liquid that weighs approximately 8.65 Ibs/gal (1.04kg/L). It does
not contain intentionally added chlorides.

Product Advantages

Linear dose capability 3" (75mm) slump concrete to SCC
Enables very high flow segregation-resistant concrete
Provides extended slump flow retention

Consistent and predictable performance

Improved strength and durability

Improved pumpability and finishability with harsh aggregates
Reduces required job-site QC support

Faster cycle times and truck turnaround

Easier and faster placement and finishing

Sustainability benefits

Uses

Dry-Cast and Zero/Low Slump Mixes

CONCERA® SA8080 enables the discharge of dry-cast, zero slump and low slump fast and efficiently. This improves
cycle times and feed rates of curbing, barrier wall, pipe machines and hollow-core. In addition, CONCERA® SA8080
results in improved strength and durability through better cement dispersion, compaction and hydration along with
superior finishability and form finish.
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Product Data Sheets v‘k\s gep applied technologies

3" to 8” Standard Slump Concrete

CONCERA® SA8080 performs consistently and linear as a water reducer, mid-range water reducer and high range
water reducer. CONCERA® SA8080 improves movement of the concrete under energy thereby allowing concrete to
be floated and finished faster and easier, even with mix designs containing manufactured sands. In many cases,
cementitious contents can be reduced without negatively impacting finishability, strength or durability properties.
Concrete slump retention and pumpability properties are superior with pump pressures reduced due to the slicker
surface properties of the mix.

Control Flow Concrete

CONCERA® SA8080 is recommended for use in the production of Control Flow Concrete, a highly flowable
conventionally proportioned concrete category with slump flows that reside between conventional and self-
consolidating concrete. Typical water content of base mixture (without CONCERA® SA8080) should be sufficient to
produce an untreated 2-5 inch (50-125 mm) slump.

® Produces concrete with extremely high levels of workability without segregation. Slump flows can vary from 16 to
25 inches (410 to 635 mm) with the types of materials used, but will typically range from 18 to 22 inches (460 to
560 mm)

® Provides superior water tolerance to the concrete, making it less susceptible to normal manufacturing moisture
fluctuations

® Extends slump life to enable batch plant adjustments and predictable job site plastic properties

Self-Consolidating Concrete

CONCERA® SA8080 can be used to make self-consolidating concrete (SCC) with superior water tolerance and very
high levels of workability without segregation. In addition, CONCERA® SA8080 produces SCC concrete that is less
sticky and has improved finishability and form finish even when used in mix designs containing harsh aggregates.
CONCERA® SA8080 can be used by itself or in conjunction with ADVA®products to achieve optimal properties.

Addition Rates

CONCERA® SA8080Q is an easy-to-dispense liquid admixture. Dosage rates can be adjusted to meet a wide spectrum
of concrete mix proportions and performance requirements and typically range from 2-24 oz/cwt (130-1560 ml/cwt
kg). Please consult your GCP representative for further technical guidance.
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Product Data Sheets v‘k\s gep applied technologies

Compatibility with Other Admixtures and Batch Sequencing

CONCERA® SA8080 is compatible with most GCP admixtures as long as they are added separately to the concrete
mix, usually through the water holding tank discharge line. In general, it is recommended that the product be added to
the concrete mix near the end of the batch sequence for optimum performance. Please see GCP Technical Bulletin TB-
0110, Admixture Dispenser Discharge Line Location and Sequencing for Concrete Batching Operationsfor further
recommendations.

For concrete that requires air entrainment, the use of an ASTM C260 air-entraining agent, such as DAREX® || AEA is
recommended to provide suitable air void parameters for freeze-thaw resistance. Please consult your GCP
representative for guidance.

APPLICATIONS SLUMP/FLOW TYPICAL DOSAGE BENEFITS
Low slump (i.e. Curb, Barrier)/ Dry 0-3" 2-4 oz/cwt Better feed from truck, faster feed
cast (0-75mm) (130-260 ml/cwt kg) through extruding machine, better

finish directly from machine, faster

cycle times, improved strength and

density.
Traditional slump ranges 3-8" 3-8 oz/cwt Linear dose performance, improved
(75-200mm) (195-520 ml/cwt kg) finishability and pumpability with

manufactured sands. Excellent slump

retention.
Control Flow Concrete 16-24" 8-18 oz/cwt Faster placement with reduced labor
(405-610mm) (520-1170 ml/cwt kg) and QC, segregation resistant,

excellent slump retention.

SCC Concrete 20-28" 10-24 oz/cwt Highly flowable and superior water
(510-710mm) (650-1560 ml/cwt kg) tolerance, enhanced consistency,
finishability with manufactured

aggregates.

Packaging & Handling

CONCERA® SA8080Q is available in bulk, delivered by metered tank trucks, in totes and drums.

CONCERA® SA8080 will begin to freeze at approximately 32°F(0°C) but will return to full strength after thawing and
thorough agitation. In storage and for proper dispensing, the temperature should be maintained above 32°F (0°C).

Dispensing Equipment

A complete line of accurate, automatic dispensing equipment is available.
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Specifications

Concrete shall be designed in accordance with Standard Recommended Practice for Selecting Proportions for Concrete,
ACI 211.

The high-range water-reducing admixture shall be CONCERA® SA8080 high range water reducer as manufactured by
GCP, or its equivalent. It shall be manufactured to meet all the requirements of Specification for Chemical Admixtures
for Concrete, ASTM Designation C494 as a Type A and F and ASTM C1017 Type | admixture.

The admixture shall be delivered as a ready-to-use, liquid product and shall not contain added chlorides. It shall be used

in strict accordance with manufacturers recommendations.

gcpat.com | North America Customer Service: 1 877-4AD-MIX1 (1 877-423-6491)

We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate, and is offered for consideration, investigation and verification by the user, but we do not warrant the results to be obtained. Please read all statements,
recommendations, and suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No statement, recommendation, or suggestion is intended for any use that would infringe any patent, copyright, or other third party right

CONCERA and DAREX are trademarks, which may be registered in the United States and/or other countries, of GCP Applied Technologies Inc. This trademark list has been compiled using available published information as of the publication date and may not accurately
reflect current trademark ownership or status.

© Copyright 2018 GCP Applied Technologies Inc. All rights reserved.
GCP Applied Technologies Inc., 2325 Lakeview Parkway, Alpharetta, GA 30009, USA

In Canada, 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.

This document is only current as of the last updated date stated below and is valid only for use in the United States. It is important that you always refer to the currently available information at the URL below to provide the most current product information at the time
of use. Additional literature such as Contractor Manuals, Technical Bulletins, Detail Drawings and detailing recommendations and other relevant documents are also available on www.gcpat.com. Information found on other websites must not be relied upon, as they may
not be up-to-date or applicable to the conditions in your location and we do not accept any responsibility for their content. If there are any conflicts or if you need more information, please contact GCP Customer Service.

Last Updated: 2022-04-21
gcpat.com/solutions/products/concera/concera-sa8080
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DAREX® || AEA

Air-entraining admixture ASTM C260

Product Description

DAREX® |l AEA is an air-entraining admixture which generates a highly stable air void system for increased
protection against damage from freezing and thawing, severe weathering, or de-icer chemicals. DAREX® ||
AEA is a complex mixture of organic acid salts in an aqueous solution specifically formulated for use as an air-
entraining admixture for concrete and is manufactured under rigid control which provides uniform,
predictable performance. It is supplied ready to- use and does not require pre-mixing with water. DAREX® |
AEA is a dark brown liquid. One gallon weighs 8.7 Ibs (1.04 kg/L). DAREX® Il AEA complies to ASTM C260
Standard Specifications for Air-Entraining Admixtures for Concrete.

Product Advantages

e Air stability makes it particularly useful for longer transit times
e Produces excellent air void systems in concretes that are traditionally difficult to air entrain

Uses

DAREX® || AEA is used in ready-mix and concrete products plants to improve air entrainment stability. It is
particularly effective in maintaining air content during longer haul times. DAREX® Il AEA performs well in
conventional concrete and is effective in plasticizing mixes and with slag, lightweight, or manufactured
aggregates which tend to produce harsh concrete.

DAREX® |l AEA entrains air effectively with microsilica concrete and with fly ash concrete.

Performance

DAREX® || AEA disperses and generates millions of discrete semimicroscopic bubbles throughout the
concrete composite. Once thoroughly mixed, the concrete contains a stable network of bubbles which act
much like ball bearings increasing mobility, or plasticity, of the concrete. This adds workability to the mix and
permits a reduction of water with no loss of slump. Placeability is improved. Bleeding, segregation and green
shrinkage are minimized.

Through the purposeful entrainment of air, DAREX ® Il AEA markedly increases the durability of concrete to
all exposures.
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Compatibility with Other Admixtures and Batch Sequencing

DAREX® |l AEA is compatible with most GCP admixtures as long as they are added separately to the concrete
mix. In general, it is recommended that DAREX® || AEA be added to the concrete mix near the beginning of
the batch sequence for optimum performance, preferably by “dribbling” on the sand. Different sequencing
may be used if local testing shows better performance. Please see GCP Technical Bulletin TB-

0110, Admixture Dispenser Discharge Line Location and Sequencing for Concrete Batching Operations for
further recommendations. DAREX® || AEA should not be added directly to heated water.

Pretesting of the concrete mix should be performed before use, as conditions and materials change in order

to assure compatibility, and to optimize dosage rates, addition times in the batch sequencing and concrete
performance. Please consult your GCP Applied Technologies representative for guidance.

Addition Rates

There is no standard addition rate for DAREX @ || AEA. The amount to be used will depend upon the amount of
air required under job conditions, usually in the range of 4% to 7%. Typical factors which might influence the
amount of air entrained are temperature, cement, sand gradation and use of extra fine materials such as fly
ash. Typical DAREX® || AEA addition rates generally range from % to 5 fl 0z/100 Ibs (30 to 320 mL/100 kg)
of cement.

The air-entraining efficiency of DAREX ® |l AEA becomes even greater when used with water-reducing and
set-retarding agents. This may allow a reduction of up to % in the amount of DAREX® Il AEA required for the
specified air content.

Concrete Mix Adjustment

Entrained air results in increased yields with a consequent decrease in the cement content of the placed
concrete. This condition calls for a mix adjustment, usually accomplished by reducing the fine aggregate
content. This is in addition to the reduction in water content brought about by the increase in plasticity.

Packaging & Handling
DAREX® |l AEA is available in bulk, delivered by metered tank trucks, totes and drums.

DAREX® || AEA will freeze at about 30 °F (-1 °C), but its air-entraining properties are completely restored
by thawing and thorough mechanical agitation.

Dispensing Equipment

A complete line of accurate dispensing equipment is available. These dispensers can be located to discharge
into the water line, the mixer, or on the sand.
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Specifications

Concrete shall be air entrained concrete, containing 4% to 8% entrained air. The air contents in the concrete
shall be determined by the pressure method (ASTM Designation C231), gravimetric method (ASTM
Designation C138) or volumetric method (ASTM Designation C173). The air-entraining admixture shall be
DAREX® |l AEA as manufactured by GCP Applied Technologies, or equal. The air-entraining admixture shall be
added at the concrete mixer or batching plant at approximately % to 5 fl 0z/100 Ibs (30 to 320 mL/100
kg) of cement, or in such quantities as to give the specified air contents.

gcpat.com | North America Customer Service: 1 877-4AD-MIX1 (1 877-423-6491)

We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate, and is offered
for consideration, investigation and verification by the user, but we do not warrant the results to be obtained. Please read all
statements, recommendations, and suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No
statement, recommendation, or suggestion is intended for any use that would infringe any patent, copyright, or other third party
right.

DAREX is a trademark, which may be registered in the United States and/or other countries, of GCP Applied Technologies Inc. This
trademark list has been compiled using available published information as of the publication date and may not accurately reflect
current trademark ownership or status.

© Copyright 2018 GCP Applied Technologies Inc. All rights reserved.
GCP Applied Technologies Inc., 62 Whittemore Avenue, Cambridge, MA 02140 USA.

In Canada, 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.

This document is only current as of the last updated date stated below and is valid only for use in the United States. It is important

that you always refer to the currently available information at the URL below to provide the most current product information at the

time of use. Additional literature such as Contractor Manuals, Technical Bulletins, Detail Drawings and detailing recommendations

and other relevant documents are also available on www.gcpat.com. Information found on other websites must not be relied upon, as

they may not be up-to-date or applicable to the conditions in your location and we do not accept any responsibility for their content.

If there are any conflicts or if you need more information, please contact GCP Customer Service.
)

Last Updated: 2018-08-24 'l‘k\v

gcpat.com/solutions/products/darex-ii-aea applied technologies
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SUBMITTAL TRANSMITTAL Date: 6/26/23

To:  Fuss & O'Neill, Inc. From:  SumCo Eco-Contracting, LLC
PrOVldenCC, RI 02908 Peabody, MA 01960

ATTN: And dge, P.E. .
ndrea Judge, Attn: Ron Ferraiuolo, Team Lead

PROJECT: Easton Pond North Dam SUBMITTAL NO.: 03.30.00 -2
Spillway Repairs (List Section No., Article No.,
100 Bliss Mine Road Paragraph)
Newport, RI

(Revision: 1st, 2nd, 3td, etc.)

Transmitted herewith for review and comment are the following:

Copies Dwg. No. Description

1 Concrete Mix Design, Lean Concrete, 1,500 psi, 3/4" stone

MANUFACTURER / SUPPLIER
Name: Cardi Materials, LL.C
Address: 400 Lincoln Ave, Warwick, RI

Telephone No.: 401-739-8300 Facsimile No.: 401-736-2977
For Additional Information, Contact: Tim Farley
E-mail Address: tfarley(@cardi.co

I hereby certify that I have carefully examined the
enclosed submittal and have determined and verified
all field measurements, construction criteria, materi-
als, catalog numbers and similar data, coordinated the
submittal with other submissions and the work of
other trades and contractors, and that to the best of
my knowledge and belief, the enclosed submittal is in
full compliance with the Contract Documents, except
for the following deviations:

BY: é : ls ;c
Signature: —

Title: Team Lead




CARDI MATERIALS, LLC

400 LINCOLN AVENUE WARWICK, RI 02888
TELEPHONE: 401-739-8300 FACSIMILE: 401-736-2977

READY MIX CONCRETE DIVISION

Mix Desi n: 1500 3 4” AE Lean Mix

Proe t: Su Co E o-Contra tin , Easton Pond Da , Ne port, RI

Cardi Materials, LLC ere y ertifiest at es all furnis 1500 PSI Con rete in 28 t enty-ei t
days.T e e entisHol i Typelll. Fine and Coarse A re ates are fro Hopkins Hill Sand and
Stone, LLC. Ad ixtures are fro GCP.

CLASS OF CONCRETE 1500 PSI
Mix ID# 154300AE
Max. A re ate Si e 34

Ce entL s 300
Sla ,L s

FlyAs ,L s

FineA re ate,L s 1515
Coarse A re ate,L s 1700
Water, L s Gals 258.5 31.0
W C Ratio .86

Slu pRan e 3’- 5"
Air Content 4.5-7.5%
Con era SA8080, O 15.0
Darex, O 2.0




? HoLCIM N

L Type: -l

Material: Portland Cement

Material Certification Report

Test Period: 01-Apr-2023 to 30-Apr-2023

Date Issued: 10-May-2023

Certification

This cement meets the specifications of ASTM C150 and AASHTO M85 for Type I-1l cement.

Supplier: Holcim (US) Inc.

Address: 8700 West Bryn Mawr Ave
Chicago, IL 60631

Contact:

General Information

Source Location:

P.O. Box3
Ravena, NY 12143

Contact: Scott Derhammer / (518) 756-5000

Ravena Plant  Silo: C1-C16, B1-B6

The following is based on average test data during the test period. The data is typical of product shipped from this source; individual shipments may vary.

Test Data on ASTM Standard Requirements

Chemical Physical
Item Limit * Result Item Limit * Result
SiO2 (%) - 20.1 Air Content (%) 12 max 8
Al203 (%) 6.0 max 4.7 Blaine Fineness (m?/kg) 260 min 385
Fe20s (%) 6.0 max 3.3
Ca0 (%) - 62.8 Compressive Strength MPa (psi)
MgO (%) 6.0 max 3.6 3 day 10.0 (1450) min 26.3 (3810)
SOs (%) 2 3.0 max 3.1 7 day 17.0 (2470) min 33.1 (4800)
Loss on Ignition (%) ® 3.5 max 1.1 28 day (previous month's data) - 42.4 (6150)
Insoluble Residue (%) 1.50 max 0.22
CO2 (%) - 0.4 Initial Vicat (minutes) 45-375 113
CaCO:s in Limestone (%) 70 min 92
Potential Phase Compositions 3: Mortar Bar Expansion (%) (C1038) 0.020 max 0.007
CsS (%) - 56
C:=S (%) - 15
CsA (%) 8 max 7
C.AF (%) - 10
CsS + 4.75C:5A (%) - 89
Test Data on ASTM Optional Requirements
Chemical Physical

Item Limit * Result Item Limit * Result
Equivalent Alkalies (%) - 0.65
Notes (*1-9)

1 - Dashes in the Limit / Result columns mean Not Applicable.

2 - It is permissible to exceed the specification limit provided that ASTM C1038 Mortar Bar Expansion does not exceed 0.020% at 14 days.

3 - Adjusted per Annex A1.6 of ASTM C150 and AASHTO M85.

5 - Limit = 3.0 when limestone is not an ingredient in the final cement product

Additional Data

Item Limestone Inorganic Processing Addition | Base Cement Phase Composition Result
Amount (%) 0.9 CsS (%) 57
SiO:2 (%) 55 C2S (%) 15
Alz0s (%) 1.3 CsA (%) 7
Fez20s (%) 0.3 C.AF (o/o) 10
CaO (%) 50.3
SOs (%) 0.1

Printed: 5/10/2023 12:48:19 PM
Version: 180412

Scott Derhammer,
SM ‘ Quality Manager




?HOLCIM @ Brand:  NewCem® Material Certification Report
- Material: Slag Cement Test Period:  01-Apr-2023 to 30-Apr-2023
Type: Grade 120 Lot Number: Multiple Lots

Certification
This cement meets the specifications of ASTM C989 and AASHTO M 302 for Grade 120 slag cement.

General Information

Supplier: Holcim (US) Inc. Source Location: Sparrows Point Plant
Address: 8700 West Bryn Mawr Ave 2001 Wharf Road
Chicago, IL 60631 Baltimore, MD 21219
Contact: Brian Borowski (630) 561-1198

The following is based on average test data during the test period. The data is typical of product shipped from this source; individual shipments may vary.

Test Data on ASTM Standard Requirements

Chemical Physical
Item Limit * Result Item Limit ' Result
Sulfide Sulfur (S) (%) 2.5 max 0.8 45 pym (No. 325) Sieve (% retained) 20 max 1.4
Blaine Fineness (m#kg) - 685
Sulfate Sulfur (as SO3) 2 (%) - 0.7 Air Content (%) 12 max 3.9
11.9

Aluminum Oxide (as Al,O3) (%) - Slag Activity Index (%)

Avg 7 Day Index - 109
Chloride (Cl) (%) - 0.006 Avg 28 Day Index(previous month's data) 115 min 133
Equivalent Alkalies (%) - 0.80 Compressive Strength MPa (psi)
Slag + Reference Cement
7 Day - 32.8 (4750)
28 Day (previous month's data) - 50.5 (7330)
Test Data on Reference Cement
Chemical Physical
Item Limit* Result Item Limit* Result
Equivalent Alkalies (%) 0.60 - 0.90 0.80 7 Day - 30 (4350)
28 Day (previous month's data) 5000 min 38 (5510)

Notes (*1-5)

1 - Dashes in the limits columns means Not Applicable

2 - If calcium sulfate is added to slag cement, measure in accordance with Test Method C1038/C1038M. Slag cement with added calcium sulfate will not
develop expansion exceeding 0.020% at 14 days.

3 - Information on Reference Cement test data available upon request.

4 - Specific Gravity: 2.90

5 - This data may have been reported on previous Material Certification Reports. It is typical of the cement being currently shipped.

s — Brian Borowski

N 2
Date Issued: 5/19/2023 | = ﬂ__—_%r——\ % Quality Manager, US MPC




Cardi Materials
RIDOT QC Report

Rhode Island Concrete Aggregate Worksheet and Coarse Aggregate Blend Calculator

Date/Time: 6/6/2023

Lab/Location: Cardi Corp.

Weather: 50s Overcast Date Rec'd #: Random Sample: v -
Project: Cardi Materials QC Lab Login #: Lot # N/A
Contract #: Material ID: RIDOT Blend Sublot #: N/A
Contractor: Cardi Corp. Material #: Sample Location: Warwick Plant
Pay Item #: Sample #: 1 Station:
Source: Cardi Corporation Sample Type: ix - Offset:

Plant Type: Central Mix Sampled By/Cert. #: Tim Farley CT1059
Material: Sand (T' 255) | Wet Mass(W): 541.0 Material: 3/8" (T' 255) | WetMass(W):| 1655.7
Sample #: 1 Original Dry Mass(D): 520.0 Sample #: 1 Original Dry Mass(D):;| 1635.9
Source:|Hopkins Hill Moisture Loss (W - D): 21.0 Source:|Hopkins Hill Moisture Loss (W - D): 19.8
% Moisture (100 x (W - D)/ D): 4.0% % Moisture (100 x (W - D)/ D): 1.2%
Sieve Analysis of Fine & Coarse Aggregates (T 27 Sieve Analysis of Fine & Coarse Aggregates (T 27)
Sieve Wt. Passing % Ret %Pass Spec. % Sieve Wt. Passing % Ret %Pass Spec. %
112" 112"

1" 1" 1635.9 0.0 100.0
3/4" 3/4" 1635.9 0.0 100.0
5/8" 5/8"

12" 1/2" 1635.9 0.0 100.0 100
3/8" 520.0 0.0 100.0 100 3/8" 1462.2 10.6 89.4 85-100
#4 510.0 1.9 98.1 95-100 #4 329.1 79.9 20.1 20-55
#3 418.0 19.6 80.4 80-100 #3 139.0 91.5 8.5 5-30
#16 317.4 39.0 61.0 50-85 #16 96.0 94.1 5.9 0-10

#30 236.1 54.6 45.4 25-60 #30
#50 148.9 71.4 28.6 10-30 #50
#100 51.0 90.2 9.8 2-10 #100
#200 121 97.7 2.3 #200
PAN 0.0 100.0 |FM: 2.77 PAN 3.8 99.8  |Free Moisture: 0.6%
Total Free Moisture: 3.6% Total
Material: 3/4" (T 255) | Wet Mass(W):| 5167.8 Size Percent
Sample # 1 Original Dry Mass(D);|  5140.3 34" 80.0% BLEND Calculations
Source:|Hopkins Hill Moisture Loss (W - D): 27.5 3/8" 20.0%
0, H . 0,
% Moisture (100 x (W-D)/D): 0.5% Composite Blending Percent Passing
Sieve Wt. Passing % Ret %Pass Spec. % Sieve 3/4" 3/8" BLENDED Spec. %
11/2" 11/2"

1" 5140.3 0.0 100.0 100 1" 80.0 20.0 100.0 100
3/4" 4826.3 6.1 93.9 85-100 3/4" 751 20.0 95.1 85-100
5/8" 5/8"

12" 1099.0 78.6 21.4 12" 171 20.0 371
3/8" 365.8 92.9 71 20-55 3/8" 5.7 17.9 23.6 20-55

#4 137.6 97.3 2.7 0-10 #4 22 4.0 6.2 0-10

#8 99.7 98.1 1.9 0-5 #8 1.5 1.7 3.2 0-5
#16 #16 1.2
#30 #30
#50 #50
#100 #100
#200 #200
PAN 2.8 99.9 Free Moisture: 0.0% PAN

Total Total
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CONCERA® sA8080

High range water-reducing admixture - ASTM C494 Type A and F and ASTM
C1017 Type |

Product Description

CONCERA® SA8080 is a high efficiency polycarboxylate based linear dose water reducer and high range water
reducing admixture. A unique formulation of polycarboxylate dispersants and rheology modifiers enables CONCERA®
SA8080 to be successfully used in a wide variety of applications ranging from dry cast and zero slump mixes to highly
flowable self-consolidating mixes. Throughout this diverse range of applications, CONCERA® SA8Q80 provides superior
overall workability, rheology and finishability resulting in productivity improvements, excellent strength and durability
properties.

CONCERA® SA8080 is supplied as a ready-to-use liquid that weighs approximately 8.65 Ibs/gal (1.04kg/L). It does
not contain intentionally added chlorides.

Product Advantages

Linear dose capability 3" (75mm) slump concrete to SCC
Enables very high flow segregation-resistant concrete
Provides extended slump flow retention

Consistent and predictable performance

Improved strength and durability

Improved pumpability and finishability with harsh aggregates
Reduces required job-site QC support

Faster cycle times and truck turnaround

Easier and faster placement and finishing

Sustainability benefits

Uses

Dry-Cast and Zero/Low Slump Mixes

CONCERA® SA8080 enables the discharge of dry-cast, zero slump and low slump fast and efficiently. This improves
cycle times and feed rates of curbing, barrier wall, pipe machines and hollow-core. In addition, CONCERA® SA8080
results in improved strength and durability through better cement dispersion, compaction and hydration along with
superior finishability and form finish.

Page 1 of 4



Product Data Sheets v‘k\s gep applied technologies

3" to 8” Standard Slump Concrete

CONCERA® SA8080 performs consistently and linear as a water reducer, mid-range water reducer and high range
water reducer. CONCERA® SA8080 improves movement of the concrete under energy thereby allowing concrete to
be floated and finished faster and easier, even with mix designs containing manufactured sands. In many cases,
cementitious contents can be reduced without negatively impacting finishability, strength or durability properties.
Concrete slump retention and pumpability properties are superior with pump pressures reduced due to the slicker
surface properties of the mix.

Control Flow Concrete

CONCERA® SA8080 is recommended for use in the production of Control Flow Concrete, a highly flowable
conventionally proportioned concrete category with slump flows that reside between conventional and self-
consolidating concrete. Typical water content of base mixture (without CONCERA® SA8080) should be sufficient to
produce an untreated 2-5 inch (50-125 mm) slump.

® Produces concrete with extremely high levels of workability without segregation. Slump flows can vary from 16 to
25 inches (410 to 635 mm) with the types of materials used, but will typically range from 18 to 22 inches (460 to
560 mm)

® Provides superior water tolerance to the concrete, making it less susceptible to normal manufacturing moisture
fluctuations

® Extends slump life to enable batch plant adjustments and predictable job site plastic properties

Self-Consolidating Concrete

CONCERA® SA8080 can be used to make self-consolidating concrete (SCC) with superior water tolerance and very
high levels of workability without segregation. In addition, CONCERA® SA8080 produces SCC concrete that is less
sticky and has improved finishability and form finish even when used in mix designs containing harsh aggregates.
CONCERA® SA8080 can be used by itself or in conjunction with ADVA®products to achieve optimal properties.

Addition Rates

CONCERA® SA8080Q is an easy-to-dispense liquid admixture. Dosage rates can be adjusted to meet a wide spectrum
of concrete mix proportions and performance requirements and typically range from 2-24 oz/cwt (130-1560 ml/cwt
kg). Please consult your GCP representative for further technical guidance.
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Compatibility with Other Admixtures and Batch Sequencing

CONCERA® SA8080 is compatible with most GCP admixtures as long as they are added separately to the concrete
mix, usually through the water holding tank discharge line. In general, it is recommended that the product be added to
the concrete mix near the end of the batch sequence for optimum performance. Please see GCP Technical Bulletin TB-
0110, Admixture Dispenser Discharge Line Location and Sequencing for Concrete Batching Operationsfor further
recommendations.

For concrete that requires air entrainment, the use of an ASTM C260 air-entraining agent, such as DAREX® || AEA is
recommended to provide suitable air void parameters for freeze-thaw resistance. Please consult your GCP
representative for guidance.

APPLICATIONS SLUMP/FLOW TYPICAL DOSAGE BENEFITS
Low slump (i.e. Curb, Barrier)/ Dry 0-3" 2-4 oz/cwt Better feed from truck, faster feed
cast (0-75mm) (130-260 ml/cwt kg) through extruding machine, better

finish directly from machine, faster

cycle times, improved strength and

density.
Traditional slump ranges 3-8" 3-8 oz/cwt Linear dose performance, improved
(75-200mm) (195-520 ml/cwt kg) finishability and pumpability with

manufactured sands. Excellent slump

retention.
Control Flow Concrete 16-24" 8-18 oz/cwt Faster placement with reduced labor
(405-610mm) (520-1170 ml/cwt kg) and QC, segregation resistant,

excellent slump retention.

SCC Concrete 20-28" 10-24 oz/cwt Highly flowable and superior water
(510-710mm) (650-1560 ml/cwt kg) tolerance, enhanced consistency,
finishability with manufactured

aggregates.

Packaging & Handling

CONCERA® SA8080Q is available in bulk, delivered by metered tank trucks, in totes and drums.

CONCERA® SA8080 will begin to freeze at approximately 32°F(0°C) but will return to full strength after thawing and
thorough agitation. In storage and for proper dispensing, the temperature should be maintained above 32°F (0°C).

Dispensing Equipment

A complete line of accurate, automatic dispensing equipment is available.
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Specifications

Concrete shall be designed in accordance with Standard Recommended Practice for Selecting Proportions for Concrete,
ACI 211.

The high-range water-reducing admixture shall be CONCERA® SA8080 high range water reducer as manufactured by
GCP, or its equivalent. It shall be manufactured to meet all the requirements of Specification for Chemical Admixtures
for Concrete, ASTM Designation C494 as a Type A and F and ASTM C1017 Type | admixture.

The admixture shall be delivered as a ready-to-use, liquid product and shall not contain added chlorides. It shall be used

in strict accordance with manufacturers recommendations.

gcpat.com | North America Customer Service: 1 877-4AD-MIX1 (1 877-423-6491)

We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate, and is offered for consideration, investigation and verification by the user, but we do not warrant the results to be obtained. Please read all statements,
recommendations, and suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No statement, recommendation, or suggestion is intended for any use that would infringe any patent, copyright, or other third party right

CONCERA and DAREX are trademarks, which may be registered in the United States and/or other countries, of GCP Applied Technologies Inc. This trademark list has been compiled using available published information as of the publication date and may not accurately
reflect current trademark ownership or status.

© Copyright 2018 GCP Applied Technologies Inc. All rights reserved.
GCP Applied Technologies Inc., 2325 Lakeview Parkway, Alpharetta, GA 30009, USA

In Canada, 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.

This document is only current as of the last updated date stated below and is valid only for use in the United States. It is important that you always refer to the currently available information at the URL below to provide the most current product information at the time
of use. Additional literature such as Contractor Manuals, Technical Bulletins, Detail Drawings and detailing recommendations and other relevant documents are also available on www.gcpat.com. Information found on other websites must not be relied upon, as they may
not be up-to-date or applicable to the conditions in your location and we do not accept any responsibility for their content. If there are any conflicts or if you need more information, please contact GCP Customer Service.

Last Updated: 2022-04-21
gcpat.com/solutions/products/concera/concera-sa8080
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DAREX® || AEA

Air-entraining admixture ASTM C260

Product Description

DAREX® |l AEA is an air-entraining admixture which generates a highly stable air void system for increased
protection against damage from freezing and thawing, severe weathering, or de-icer chemicals. DAREX® ||
AEA is a complex mixture of organic acid salts in an aqueous solution specifically formulated for use as an air-
entraining admixture for concrete and is manufactured under rigid control which provides uniform,
predictable performance. It is supplied ready to- use and does not require pre-mixing with water. DAREX® |
AEA is a dark brown liquid. One gallon weighs 8.7 Ibs (1.04 kg/L). DAREX® Il AEA complies to ASTM C260
Standard Specifications for Air-Entraining Admixtures for Concrete.

Product Advantages

e Air stability makes it particularly useful for longer transit times
e Produces excellent air void systems in concretes that are traditionally difficult to air entrain

Uses

DAREX® || AEA is used in ready-mix and concrete products plants to improve air entrainment stability. It is
particularly effective in maintaining air content during longer haul times. DAREX® Il AEA performs well in
conventional concrete and is effective in plasticizing mixes and with slag, lightweight, or manufactured
aggregates which tend to produce harsh concrete.

DAREX® |l AEA entrains air effectively with microsilica concrete and with fly ash concrete.

Performance

DAREX® || AEA disperses and generates millions of discrete semimicroscopic bubbles throughout the
concrete composite. Once thoroughly mixed, the concrete contains a stable network of bubbles which act
much like ball bearings increasing mobility, or plasticity, of the concrete. This adds workability to the mix and
permits a reduction of water with no loss of slump. Placeability is improved. Bleeding, segregation and green
shrinkage are minimized.

Through the purposeful entrainment of air, DAREX ® Il AEA markedly increases the durability of concrete to
all exposures.
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Compatibility with Other Admixtures and Batch Sequencing

DAREX® |l AEA is compatible with most GCP admixtures as long as they are added separately to the concrete
mix. In general, it is recommended that DAREX® || AEA be added to the concrete mix near the beginning of
the batch sequence for optimum performance, preferably by “dribbling” on the sand. Different sequencing
may be used if local testing shows better performance. Please see GCP Technical Bulletin TB-

0110, Admixture Dispenser Discharge Line Location and Sequencing for Concrete Batching Operations for
further recommendations. DAREX® || AEA should not be added directly to heated water.

Pretesting of the concrete mix should be performed before use, as conditions and materials change in order

to assure compatibility, and to optimize dosage rates, addition times in the batch sequencing and concrete
performance. Please consult your GCP Applied Technologies representative for guidance.

Addition Rates

There is no standard addition rate for DAREX @ || AEA. The amount to be used will depend upon the amount of
air required under job conditions, usually in the range of 4% to 7%. Typical factors which might influence the
amount of air entrained are temperature, cement, sand gradation and use of extra fine materials such as fly
ash. Typical DAREX® || AEA addition rates generally range from % to 5 fl 0z/100 Ibs (30 to 320 mL/100 kg)
of cement.

The air-entraining efficiency of DAREX ® |l AEA becomes even greater when used with water-reducing and
set-retarding agents. This may allow a reduction of up to % in the amount of DAREX® Il AEA required for the
specified air content.

Concrete Mix Adjustment

Entrained air results in increased yields with a consequent decrease in the cement content of the placed
concrete. This condition calls for a mix adjustment, usually accomplished by reducing the fine aggregate
content. This is in addition to the reduction in water content brought about by the increase in plasticity.

Packaging & Handling
DAREX® |l AEA is available in bulk, delivered by metered tank trucks, totes and drums.

DAREX® || AEA will freeze at about 30 °F (-1 °C), but its air-entraining properties are completely restored
by thawing and thorough mechanical agitation.

Dispensing Equipment

A complete line of accurate dispensing equipment is available. These dispensers can be located to discharge
into the water line, the mixer, or on the sand.
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Specifications

Concrete shall be air entrained concrete, containing 4% to 8% entrained air. The air contents in the concrete
shall be determined by the pressure method (ASTM Designation C231), gravimetric method (ASTM
Designation C138) or volumetric method (ASTM Designation C173). The air-entraining admixture shall be
DAREX® |l AEA as manufactured by GCP Applied Technologies, or equal. The air-entraining admixture shall be
added at the concrete mixer or batching plant at approximately % to 5 fl 0z/100 Ibs (30 to 320 mL/100
kg) of cement, or in such quantities as to give the specified air contents.

gcpat.com | North America Customer Service: 1 877-4AD-MIX1 (1 877-423-6491)

We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate, and is offered
for consideration, investigation and verification by the user, but we do not warrant the results to be obtained. Please read all
statements, recommendations, and suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No
statement, recommendation, or suggestion is intended for any use that would infringe any patent, copyright, or other third party
right.

DAREX is a trademark, which may be registered in the United States and/or other countries, of GCP Applied Technologies Inc. This
trademark list has been compiled using available published information as of the publication date and may not accurately reflect
current trademark ownership or status.

© Copyright 2018 GCP Applied Technologies Inc. All rights reserved.
GCP Applied Technologies Inc., 62 Whittemore Avenue, Cambridge, MA 02140 USA.

In Canada, 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.

This document is only current as of the last updated date stated below and is valid only for use in the United States. It is important

that you always refer to the currently available information at the URL below to provide the most current product information at the

time of use. Additional literature such as Contractor Manuals, Technical Bulletins, Detail Drawings and detailing recommendations

and other relevant documents are also available on www.gcpat.com. Information found on other websites must not be relied upon, as

they may not be up-to-date or applicable to the conditions in your location and we do not accept any responsibility for their content.

If there are any conflicts or if you need more information, please contact GCP Customer Service.
)

Last Updated: 2018-08-24 'l‘k\v

gcpat.com/solutions/products/darex-ii-aea applied technologies
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SUBMITTAL TRANSMITTAL Date: 6/26/23

To:  Fuss & O'Neill, Inc. From:  SumCo Eco-Contracting, LLC
PrOVldenCC, RI 02908 Peabody, MA 01960

ATTN: And dge, P.E. .
ndrea Judge, Attn: Ron Ferraiuolo, Team Lead

PROJECT: Easton Pond North Dam SUBMITTAL NO.: 03.30.00 - 3
Spillway Repairs (List Section No., Article No.,
100 Bliss Mine Road Paragraph)
Newport, RI

(Revision: 1st, 2nd, 3td, etc.)

Transmitted herewith for review and comment are the following:

Copies Dwg. No. Description

1 Rebar drawings for weir and training walls

MANUFACTURER / SUPPLIER
Name: Rebars & Mesh
Address: 111 Avco Road, Haverhill, MA

Telephone No.: 800-558-6713 Facsimile No.: 978-372-0831
For Additional Information, Contact: _Carl Martin, Martin Bros Contracting (Subcontractor)
E-mail Address: carl@martinbrosgc.com

I hereby certify that I have carefully examined the
enclosed submittal and have determined and verified
all field measurements, construction criteria, materi-
als, catalog numbers and similar data, coordinated the
submittal with other submissions and the work of
other trades and contractors, and that to the best of
my knowledge and belief, the enclosed submittal is in
full compliance with the Contract Documents, except
for the following deviations:

BY: é : ls ;c
Signature: —

Title: Team Lead
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REINFORCING BARS
ASTM A775 GRADE 60 (EPOXY COATED)
UNLESS NOTED OTHERWISE

Shortages, improper fabrication or claims for any other reason
must be reported to Rebars & Mesh, Inc. within a period of 15
days from delivery.

Rebars & Mesh, Inc. reserves the right to field inspect prior to
replacement or reconditioning of nonconforming material, and will
not honor charges for work done in the field without specific
authorization from Rebars & Mesh, Inc.

Reinforcing steel pacing drawing onl% use in conéuncﬂon with
contract drawings & specifications. Elevations & dimensions
shown on this drawing are for detailing purposes only and
should not be used for construction unless verified by engineer
or confractor.

Refer to architectural and structural drawings for all dimensions &
setting out information.

The contractor shall verify all dimensions and elevations of new work
and report any discrenpacies prior to fabrication and/or placement of
reinforcement.

This drawing is not to be scaled.

ABBREVIATIONS:
ALT ALTERNATE FF FAR FACE
ADDL ADDITIONAL H/HOR| HORIZONTAL
B/BOT | BOTTOM INTER | INTERSECTION
BB BOND BEAM LW LONG WAY
BLL BOTTOM LOWER LAYER | MID MIDDLE
BUL BOTTOM UPPER LAYER | NF NEAR FACE
CB/COR | CORNER BAR oc¢ ON CENTER
aJ CONSTRUCTION JOINT | REF REFERENCE
CLR CLEARANCE SIG STAGGER
CONT CONTINUOS sSW SHORT WAY
D/V DOWEL / VERTICAL T TOP
DIAG DIAGONAL T4B TOP & BOTTOM
DWL DOWEL TILL TOP & LOWER LAYER
EE EACH END TRANS | TRANSVERSAL
EJ EXPANSION JOINT TUL TOP UPPER LAYER
ES DOWEL / VERTICAL TYP TYPICAL
EW EACH WAY V/ VERT| VERTICAL

ARCHITECT / ENGINEER PLEASE CONFIRM

1.-

2.-
3-
4-
5.-
6.-
7-
LAP SPLICE TABLE: (48D) (U.N.O ON THE DRAWING)

CONC.: 4,500 PST REBAR: A775/60] CONC.: REBAR:
BAR BAR
sroE| TP OTHERS | oo  TOP OTHERS
#3 #3

#4 #4

#5 30" #5

#6 #6

#7 #7

#8 #8

COVER TABLE: (UN.O ON THE DRAWING)

ITEM |LOCATION | CLR. ITEM | LOCATION [ CLR.
FOOTING BOT 3

FOOTING | SIDESITOP 2

CONTRACT DRAWING REFERENCE: (U.N.O ON THE DRAWING)

DRAWING NUMBER REV. DATE
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Project EASTON POND DAM

Location | FASTON, MA

Architect| .

Engineer

Customer | MARTIN BROS CONSTRUCTION CO.

Job

Drawn GCP Date(:)6/05/23 Reviewed EG hob RED2305242
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REINFORCING BARS
ASTM A775 GRADE 60 (EPOXY COATED)
UNLESS NOTED OTHERWISE

Shortages, improper fabrication or claims for any other reason
must be reported to Rebars & Mesh, Inc. within a period of 15
days from delivery.

Rebars & Mesh, Inc. reserves the right to field inspect prior to
replacement or reconditioning of nonconforming material, and will
not honor charges for work done in the field without specific
authorization from Rebars & Mesh, Inc.

Reinforcing steel pacing drawing onlE use in corguncﬂon with
contract drawings & specifications. Elevations & dimensions
shown on this drawing are for detailing purposes only and
should not be used for construction unless verified by engineer
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SUBMITTAL TRANSMITTAL Date: 7/6/23

To:  Fuss & O'Neill, Inc. From:  SumCo Eco-Contracting, LLC
PrOVldenCC, RI 02908 Peabody, MA 01960

ATTN: And dge, P.E. .
ndrea Judge, Attn: Ron Ferraiuolo, Team Lead

PROJECT: Easton Pond North Dam SUBMITTALNO.: 312500
Spillway Repairs (List Section No., Article No.,
100 Bliss Mine Road Paragraph)
Newport, RI

(Revision: 1st, 2nd, 3td, etc.)

Transmitted herewith for review and comment are the following:

Copies Dwg. No. Description

1 Straw wattle, 12" h, cotton mesh sock (biodegradable)

MANUFACTURER / SUPPLIER
Name: Western Green

Address:  4609E. Boonville-New Harmony Rd, Evansville, IN 47725

Telephone No.: 800-772-2040 Facsimile No.:

For Additional Information, Contact: lan Yaple (EJ PI’GSCOtt)

E.mail Address: ian.yaple@ejprescott.com

I hereby certify that I have carefully examined the
enclosed submittal and have determined and verified
all field measurements, construction criteria, materi-
als, catalog numbers and similar data, coordinated the
submittal with other submissions and the work of
other trades and contractors, and that to the best of
my knowledge and belief, the enclosed submittal is in
full compliance with the Contract Documents, except
for the following deviations:

BY: é : lg ;c
Signature: —

Title: Team Lead




MATERIAL PROPERTY DATA SHEET

V(( WESTERN  Straw Bio Wattle
GREEN zzgaogsi\é;ﬂfj?siaeble e Straw Fiber o

DESCRIPTION

Western Green manufactures Biodegradable Straw Wattles which are all-natural sediment control logs designed for use
in sediment control applications. The Straw Bio Wattles consist of 100% clean, weed free straw fiber matrix confined by a
100% biodegradable ring spun cotton mesh to form a log of specific length and diameter. Straw Bio Wattles are designed
to reduce hydraulic energy and filter sediment laden flow in channels and on slopes. The wattles are flexible to conform to
the soil surface and are secured by staking.

Each Straw Bio Wattle is made in the USA and manufactured under Western Green’s Quality Assurance Program to ensure
a continuous distribution of fibers and consistent dimensions.

Material Content

Fiber Fill 100% clean, weed free straw fiber

100% Ring spun Cotton, with 1/8 in

Outer Mesh .
openings
Configuration Cylindrical with Closed Ends
End Closure Hog ring or Tied
Specified Expected Values
Diameter 12 in (0.31 m) 20in (0.51 m)
Length 10 ft (3.0 m) or 20 ft 10t (3.0 m)
Densit 2.5 Ibs/ft (3.7 kg/m) 5.0 lbs/ft (7.4 kg/m)
/ 3.3 Ibs/ ft® (53.0 kg/m?3) 2.4 lbs/ ft* (39.0 kg/m?)
Weight 25 Ibs (11.3 kg) 50 lbs (22.7 kg)

Disclaimer: The information contained herein may represent product index data, performance ratings,
bench scale testing or other material utility quantifications. Each representation may have unique utility
and limitations. Every effort has been made to ensure accuracy, however, no warranty is claimed and no
liability shall be assumed by Western Green or its affiliates regarding the completeness, accuracy or fit-
ness of these values for any particular application or interpretation. While testing methods are provided
for reference, values shown may be derived from interpolation or adjustment to be representative of
intended use. For further information, please feel free to contact Western Green.

©2023, Western Green is a registered trademark. Certain products and/or applications described or
illustrated herein are protected under one or more U.S. patents. Other U.S. patents are pending, and
certain foreign patents and patent applications may also exist. Trademark rights also apply as indicated
herein. Final determination of the suitability of any information or material for the use contemplated,
and its manner of use, is the sole responsibility of the user. Printed in the U.S.A.

Vi{WESTERN E:;/;wsf;)zrojjditional and updated product information
GREEN

Western Green ¢ 4609 E. Boonville-New Harmony Rd.

Evansville, IN 47725 « (800) 772-2040 westerngreen.com



SUBMITTAL TRANSMITTAL Date: 6/26/23

To:  Fuss & O'Neill, Inc. From:  SumCo Eco-Contracting, LLC
PrOVldenCC, RI 02908 Peabody, MA 01960

ATTN: And dge, P.E. .
ndrea Judge, Attn: Ron Ferraiuolo, Team Lead

PROJECT: Easton Pond North Dam SUBMITTAL NO.: 03.30.00 -4
Spillway Repairs (List Section No., Article No.,
100 Bliss Mine Road Paragraph)
Newport, RI

(Revision: 1st, 2nd, 3td, etc.)

Transmitted herewith for review and comment are the following:

Copies Dwg. No. Description
1 Screw on Coil Ties
1 Screw on Plastic Cones

MANUFACTURER / SUPPLIER
Name: Dayton Superior
Address: 1125 Byers Road, Miamisburg, OH
Telephone No.: 888-977-9600 Facsimile No.:
For Additional Information, Contact: _Carl Martin, Martin Bros Contracting (Subcontractor)
E-mail Address: carl@martinbrosgc.com

I hereby certify that I have carefully examined the
enclosed submittal and have determined and verified
all field measurements, construction criteria, materi-
als, catalog numbers and similar data, coordinated the
submittal with other submissions and the work of
other trades and contractors, and that to the best of
my knowledge and belief, the enclosed submittal is in
full compliance with the Contract Documents, except
for the following deviations:

BY: é : ls ;c
Signature: —

Title: Team Lead
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o DAYTON Medium/Heavy Forming

" SUPERIOR

B1B3 and B2B3 Screw-0On Coil Tie

Dayton Superior Screw-On Coil Tie is designed with longer coils that extend beyond the end of the struts. Plastic cones screw
onto the projections to provide a positive setback and act as a fixed internal form spreader.

To determine proper screw-on coil tie length, subtract the required total setback (both sides) from the wall thickness.

Y

< Wall Thickness

—»| Setback i= Tie Length

\ B1B3 Screw-On Coil Tie

7/16" for 1/2" and 3/4" Dia. Coils

B30 Screw-On Plastic Cone
1/2" for 1" and 1-1/4" Dia. Coils — B

«——— Wall Thickness ——p

‘4— Setback

Setback —P‘ ‘4— Tie Length —

. .j i 5 :-
i A I !
A A
Tt =t oy
n\-\\\\“‘ L L .
N i
R P
PR 1 o _>| = Flat
~ T pa Washer g
Minimum Thickness '
Coil > < —»| |<«— Cone
Penetration Length <0 Form panel showing
' fhrte N PR B3 Coil Ties in place
g prior to installation of
~—RBolt Length—> < _Form reinforcing steel and
Thickness closure form.

B1B3 and B2B3 Screw-On Coil Tie Selection Chart

Tvne Bolt Number of | Safe Working Load To Order: . .
yp Diameter | Strut Wires Tension (Ibs.) Specify: (1) quantity, (2) name, (3) safe working load,
- (4) bolt diameter, (5) tie length, (6) wall thickness,
B1B3 Standard 1/2 2 4,500 (7) setback.
B1B3 Heavy 1/2" 2 6,750 Example:
B1B3 Extra Heavy 12" 2 9.000 1,500 pcs. B1B3 Screw-On Coil Tie, 6,750 Ibs. SWL,
' 1/2" diameter, 22 long for a 24" wall, 1" setback.
B1B3 Standard 3/4" 2 6,750
B1B3 Heavy 3/4" 2 9,000
B1B3 Standard 1" 2 13,500
B2B3 Standard 1/2" 4 9,000
B2B3 Standard 3/4" 4 13,500
B2B3 Heavy 3/4" 4 18,000
B2B3 Standard 1" 4 18,000
B2B3 Heavy 1" 4 27,000
B2B3 Heavy 1-1/4" 4 27,000
B2B3 36K 1-1/4" 4 37,000

SWL provides a factor of safety of approximately 2 to 1.
Warning: See minimum coil penetration information in General and Technical Information.

48 12/15
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o DAYTON Medium/Heavy Forming

" SUPERIOR

B30 Screw-0On Plastic Cones

Dayton Superior Screw-0On Plastic Cones are designed to thread onto the protruding coil of a B3 Screw-On Coil Tie. Use a B15
Cone Removal Wrench to back the cone off the tie and out of the concrete. B30 plastic cones are normally reusable.

B30 Screw-0On Selection Chart o B3 Coil Tie

Bolt Dia. | Setback A B c - |<—A—>| --__ “ﬂ‘“}
1/2" N 1-3/8" 1-1/4" 1 TDL o sy Y
1/2" 1-1/2" 1-7/8" 1-1/4" 1 B c

1/2" 2" 2-3/8" 1-1/4" 1 ' + T ‘

3/4" 1 11/2" | 1-5/8" 1-7/16" B30 Screw-On Plastic 5

3/4" 1-1/2" 2" 1-5/8" 17/16" —

3/4" 2" 2-1/2" 1-3/4" 1-7/16"

3/4" 3" 3-1/2" 1-7/8" 1-7/16"

1 B 1-1/2" 2-1/8" 1-13/16"

1 2" 241/2" 2-1/8" 1-13/16"

1-1/4" 2" 2-1/2" 2-3/8" 2-1/8"

Warning: Cones are to be used for spreader action only and are not designed for scaffold bracket or other accessory loads.

B31 Rock Anchor Back Stop

Dayton Superior B31 Rock Anchor is a preassembled unit tapped with 1/2", 3/4" or 1" diameter
coil thread. NC thread is available on special order. Rock anchors used in sound rock or concrete
allows one-sided forming of walls or similar applications to be completed quickly and economically.

The rock anchor is threaded onto the coil rod until the rod hits the backstop of the anchor. The
plastic retaining sleeve is removed and the rock anchor/coil rod assembly is placed into the
bore hole. The assembly is installed so that the anchor backstop “bottoms” in the bore hole.
Tightening the coil rod will draw the anchor wedges forward to expand the anchor’s shell. Care
should be taken to not overtighten the anchor.

B31 Rock Anchor Selection Chart

Plastic Retainer
Sleeve (remove)

B31 Rock Anchor

<« Minimum Coil

. Minimum Hole | Required Hole Safe Working — k Rock Anchor
gio Ulree Depth Diameter Load Tension Penetration . A
ameter ar % T o : B
L D (Ibs.) . Coil Tie 3
12" 6" 1-3/8" 4,500 Sl '
..... D
3/4" 8" 1-5/8" 9,000 *
B 12 Coil
1" 10" 1-3/4" 18,000  Rod
SWL provides a factor of safety of approximately 2 to 1in 3,500 psi concrete. | L
*NOTE: It is extremely important to drill the proper size bore hole for the
appropriate rock anchor. Avoid “dog leg” or “rifled” holes, they will hinder
anchor installation. It is also important to avoid letting the drill dwell at the To Order: _ . .
bottom of the hole. This can cause an enlargement at the bottom of the hole Specify: (1) quantity, (2) name, (3) coil rod diameter.
and result in a loss of anchorage strength.
) ) Example:
The bore hole for the rock anchor must be drilled perpendicular to the 600 pcs. B31 Rock Anchor, 1/2" coil thread.

exposed bearing surface. The load carrying capacity of the rock anchor is
greatly reduced when there is an angle between the nut on the coil rod and
the bearing surface.

The B31 Rock Anchor is not a reusable device. After the rock anchor has been set and the forming completed, do not attempt to
reuse the rock anchor.

**WARNING: For safe construction practice, the most critical factor to consider is the actual anchorage capacity provided by the
rock strata or concrete in which the rock anchor is to be installed. Correct hole depth and actual rock anchor capacity must always
be determined by field tests before placing rock anchors into general use on a project.
