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1 Background

Fuss & O’Neill contracted with the City of Revere at the beginning of 2025 to provide professional engineering
services regarding the study and possible implementation of drainage improvements within the Riverside
Neighborhood in Revere, Massachusetts. The purpose of this project is to study and evaluate flooding conditions
within the Riverside Neighborhood which includes Mills Avenue and 11 short residential streets that connect Mills
Avenue and Route 1A. The neighborhood is located adjacent to the Rumney Marsh and Pines River and
experiences flooding during high intensity storms, astronomical high tides, and storm surges. The neighborhood
will become more vulnerable to severe flooding impacts due to anticipated climate change impacts including
higher rainfall intensities, increased storm surge and sea level rise.

Proposed solutions to protect this neighborhood were included as part of the Gibson Park project that is currently
under construction. The Gibson Park project originally included the construction of a berm along the western side
of Mills Avenue that faces the Pines River. After extensive permitting efforts and significant filings with the
Executive Office of Energy and Environmental Affairs under the Massachusetts Environmental Policy Act, the
construction of the berm was removed from the Gibson Park project due to pressure from the neighborhood
residents and considerable design requests from regulatory agencies concerning the design of the berm.

This project, which has been funded through a Housing Choice Community Development Block Grant, includes a
study of the existing drainage system in the Riverside Neighborhood and design and modelling of a proposed
drainage system to help alleviate flooding concerns within the neighborhood. The original scope of work, which
was approved in early 2025, includes seven phases. These phases included the following: Task 1 — Existing
Conditions Assessment; Task 2 — H&H Modelling; Task 3 — Permit Scoping; Task 4 — Design Alternative
Concepts; Task 5 — 75% Design; Task 6 — Community Engagement; and Task 7 — Permitting. During the course
of the project, the original scope of work has been altered, consistent with requests and discussion with City of
Revere staff. These scope changes are as follows:

1. The existing conditions task (Task 1) was altered to remove the closed-circuit television filming and
cleaning of the drainage system. It was determined early in the project that drainage improvements
throughout the neighborhood would include a completely new drainage system. The existing outfalls are
too small to accommodate discharge from a larger storm drain system and need to be abandoned and
removed to accommodate a new drain system. Therefore, we did not perform the closed-circuit television
filming. The project team directed its focus to the alternatives analysis to identify the best and most
feasible alternatives.

2. Task 7 — Permitting was started but the project team quickly realized that there was not enough time to
complete this task so it was put on hold. Due to the complexity of the design, modeling, and extensive
permitting that would be required for the project, the project team, led by the City of Revere, decided not
to pursue project permitting at this time. The project team determined that because the berm along Mills
Avenue had been part of the original Gibson Park project, any permitting associated with stormwater
improvements in the Mills Avenue neighborhood would likely require a Notice of Project Change to the
Gibson Park project. That project filed an Expanded Environmental Notification Form, Draft
Environmental Impact Report, Supplemental Draft Environmental Impact Report, and Final Environmental
Impact Report. The complexity of the permitting as well as the time associated with this permitting could
not be accomplished within the grant’s timeframe.
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Figure 1. Project Area

1.1  Existing Flooding

Flooding has been previously reported by City officials and local residents throughout the Riverside
neighborhood, with points of emphasis along Mills Avenue, River Avenue, and Thayer Avenue which have a lower
elevation in comparison to the remainder of the neighborhood. As seen in Figure 2, significant roadway flooding
has been observed, inundating Mills Avenue between Archer Ave and North Shore Rd (Route 1A).
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Figure 2. Roadway Flooding on Mills Ave (December 2022)

2 Existing Conditions Assessment and Basemapping

The Existing Conditions Survey was performed by Hancock Associates. Hancock Associates had been involved
with the previously performed existing conditions survey, design and permitting for the Gibson Park Project which
included a berm along Mills Avenue to protect the Riverside Neighborhood. However, the level of detail
associated with the Gibson Park survey for the Riverside Neighborhood was not adequate for the design of
stormwater improvements. More detailed field survey and site investigation were required to develop an existing
conditions plan that was suitable to perform civil engineering design. In addition to performing additional
topographic field survey, extensive utility research was performed at the City of Revere as well as local utility
providers to determine the size, location and material for existing subsurface utilities. Tie cards for water and
sewer connections were requested and provided by the City of Revere. However, the records for this information
were extremely dated, consistent with the age of the neighborhood, and were not complete. Therefore, the
existing conditions survey prepared by Hancock Associates includes the best information available, including
information pertaining to non-gravity utilities such as water and gas. The subsurface utilities shown on this plan
cannot be considered 100% accurate due to possible erroneous record information. In the event the stormwater
management system described in this report is constructed, the site contractor will need to include significant
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subsurface exploration to confirm utility locations and depths for non-gravity utilities. All elevations shown on the
existing conditions plan are on the North American Vertical Datum of 1988 (NAVD88).

Following receipt of the existing conditions survey, multiple site investigations were performed to assess local
conditions and understand the condition of infrastructure within the Riverside Neighborhood. Discussions were
held with City staff and previously prepared permitting documents for the Gibson Park Resiliency project were
reviewed. Review of this information yielded the following observations:

1. The existing storm drain system appears to have been constructed in stages and has not been
constructed consistent with current stormwater design and construction standards. New drainage
systems typically include catch basins with sumps and hoods, catch basins to drain manhole connections,
and minimum pipe sizes of 12 inches. The existing drainage system includes 8” ductile iron pipes, 6”
PVC pipes, 10” cast iron pipes, and multiple catch basin to catch basin connections. The catch basins do
not include sumps. All the piping, including the discharge points into the Pine River, are undersized. In
some instances, the discharge pipes are smaller than piping upstream that contributes to the discharges.

2. Discharge elevations from the drainage system into the Pines River vary greatly. Some of the discharge
piping was unable to be located and is likely buried under the Pines River. The discharge from the large
24 pipe that runs through John Avenue has a discharge elevation of -.1 NAVD.

3. The drainage system that exists within the Riverside Neighborhood is insufficient. Catch basins do not
exist at all low spots. When catch basins are not located at low spots, isolated ponding occurs. Catch
basins are not located at all intersections. There are some streets, including Blanchard Avenue, Tobin
Avenue, and John Avenue, that do not include any catch basins. Thayer Avenue contains one catch
basin.

4. Inconsistent pavement conditions exist throughout the neighborhood. In some areas, pavement is in
good condition. In other areas, the pavement has settled and become uneven. The uneven pavement
creates areas for water to collect.

5. The neighborhood includes eleven separate discharge points into the Pines River. These discharge
points include the following

a. 6-inch PVC discharge from two catch basins located at the end of River Avenue.

b. 24-inch cast iron discharge at the end of John Avenue. This discharge point collects stormwater
generated from North Shore Road (Route 1A) but does not include any stormwater generated by
John Avenue.

c. An 8-inch cast iron pipe located at the end of Beckert Avenue that discharges water collected by
two catch basins.

d. An 8-inch discharge pipe located at the end of Frank Avenue that discharges flow generated by
four catch basins.

e. A discharge pipe at the end of Gilbert Avenue that discharges water collected by two catch
basins.

f. A 10-inch cast iron discharge pipe near the end of Blanchard Avenue that collects stormwater
from one catch basin.

g. A discharge pipe at the end of Wadleigh Avenue that discharges water collected by two catch
basins. No size information for this pipe was available.

h. A 10-inch PVC pipe located north of Lawson Avenue that discharges water collected by one
catch basin.

i. An 8-inch clay pipe at the end of Lawson Avenue that discharges water collected by two catch
basins.
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j. An 8-inch PVC pipe at the end of Archer Avenue that discharges water collected by two catch
basins.

k. A 12-inch cast iron pipe located between the intersection of Mills Avenue and Archer Avenue that
discharges water collected by one catch basin.

6. Existing road slopes are less than 1% throughout the neighborhood. Fuss & O’Neill performed a
comprehensive study and analysis of street slopes which verified the slope of the roads and the
inconsistent location of low spots. Flat roads do not facilitate efficient flow of water and draining of
streets. This situation contributes to flooding within the neighborhood.

7. We understand that check valves have been installed within some of the discharge pipes. Comments
from residents indicate that some of these check valves are not working properly and water continues to
enter the neighborhood’s drainage system from the Pines River. These comments are consistent with
observations of flooding conditions within the neighborhood. During high tides, this water surcharges the
existing drainage system resulting in flooding throughout the neighborhood.

8. Discussions with residents indicate that when coastal flooding occurs, water either overtops Mills Avenue
or surcharges out of the catch basin rims during high tides. When the high tides subside, water flows
down the side streets to Mills Avenue and ultimately to the Pines River. As water subsides and water in
the drainage system flows towards the Pines River, some of the water that has ponded in the
neighborhood flows out through the drainage system.

9. Mean High Water elevation is elevation 4.3 NAVD88. Most of the discharge elevations from the drainage
systems located in the Riverside Neighborhood are below this elevation. This creates a surcharge
condition within the neighborhoods drainage system, which reduces system capacity and prevents water
from discharging to the Pines River. This water is not treated prior to discharge to the Pines River.

10. Mills Avenue pitches from the east side of the road to the west side towards the Pines River. There is no
curbing or berm on the west side of Mills Avenue to collect water. Therefore, any water that flows to the
west from the neighborhood that is not collected by the neighborhood’s closed drainage system flows
over the western edge of Mills Avenue into the Pines River.

11. Elevations along Mills Avenue vary but are generally between elevation 7 and 8 on the western edge of
the Mills Avenue.

12. The neighborhood is located near and/or in substantial environmentally regulated areas. Portions of Mills
Avenue and Thayer Avenue are located within the Rumney Marsh Area of Critical Environmental Concern
(ACEC). The Boatworks property, located to the north of Thayer Avenue, is also located with the
Rumney Marsh ACEC. The neighborhood is located in a FEMA Coastal Zone AE with a base flood
elevation of 10 feet according to the FEMA Flood Insurance Rate Map 25025C0028J dated March 16,
2016. All of the streets within the Mills Avenue neighborhood are below elevation 10 and the majority of
Mills Avenue and the side streets are between elevation 7 and 8. The site discharges to a conditionally
restricted shellfish growing area. Portion of the neighborhood are located within Chapter 91 Flowed and
Filled Tidelands jurisdiction. The site is also located within a Riverfront Area to the Pines River. Other
wetlands resources within or in proximity to the neighborhood include Land Under Ocean, Coastal Dune,
Barrier Beach, Land Containing Shellfish, Fish Runs, Salt March, and Land Subject to Coastal Storm
Flowage.

13. We understand contaminated materials exist within the Boatworks Property. Therefore, any excavation
or subsurface excavation on this property will be subject to the Massachusetts Contingency Plan
requirements.

14. The existing gravity sanitary sewer system in the neighborhood flows from west to east. A sanitary sewer
line connects to the sanitary lines located in the side streets. This line runs from south to north. This
configuration results in a situation where sanitary sewer connections are higher on the western ends of
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the side streets than the eastern side. The sanitary line that runs from south to north becomes deeper as
it runs to the north.

15. There are significant utilities located in all side streets including existing drain, sanitary sewer, water, and
gas utilities. The existence of these utilities within the side streets requires the relocation of some of
these existing utilities in order to construct a larger drainage system with more capacity.

The existing conditions survey can be found in Attachment A.
3 Permitting Scope Task

Our contract included a small permitting evaluation task to evaluate permitting options and pathways for the
project. It is clear after reviewing the extensive Massachusetts Environmental Policy Act filings for Gibson Park,
including the Expanded Environmental Notification Form, the Draft Environmental Impact Report, the
Supplemental Draft Environmental Impact Report, and the Final Environmental Impact Report that permitting
efforts will be extensive. Since the berm along Mills Avenue was part of the initial Gibson Park filing under the
Massachusetts Environmental Policy Act (EEA File 16711), we expect any work associated with the drainage
improvements within the Riverside Neighborhood or the construction of a berm would require a Notice of Project
Change to the Gibson Park Project be filed with MEPA in order to obtain an updated MEPA certificate. The
comments that were received from both the regulatory community regarding the size, location, material, and
height of any berm proposed along Mills Avenue will likely need to be addressed before any additional certificates
are issued by MEPA. A significant concern for Riverside neighborhood residents was pulling the berm away from
the Pines River into Mills Avenue, effectively reducing the width of Mills Avenue. Also, the concerns raised by the
neighbors, including those expressed in the petition signed by 177 residents in opposition to the berm, will need to
be addressed within any MEPA filings. The neighborhood opposition to the berm, which was also expressed
during the public outreach meetings conducted as part of this project, remains a substantial obstacle to
constructing the berm.

In the unlikely event the MEPA office determines the stormwater improvements project does not require a Notice
of Project Change to the Gibson Park MEPA certificate, we expect MEPA will require a new filing for this specific
project. The project will likely trigger the thresholds described in 301 CMR 11.03(3)(b)(1)(a) regarding alteration
of coastal dune, barrier beach, or coastal bank as well as 301 CMR 11.03(11)(b) which requires any project V2
acre or more within a designated ACEC to file an ENF. Since the project is located within an Environmental
Justice Community, an Environmental Impact Report will also be required. Given the complexity of the project, as
well as its location in an Environmental Justice community, we expect the project will require both a Single EIR
and a Final EIR.

In addition to a MEPA certificate, we expect the additional permitting efforts to be required to construct the
stormwater improvements including the following:

» A Chapter 91 license from the Massachusetts Department of Environmental Protection for work within
Flowed and Filled Tidelands

* An Order of Conditions will be required from the Revere Conservation Commission for work within
jurisdictional areas under the Massachusetts Wetlands Protection Act including Riverfront Area and Land
Subject to Coastal Storm Flowage.

» Possible Water Quality Certificate for discharge of fill into waters subject to regulation under the clean
Water Act.
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Section 404 Permit from the United States Army Corps of Engineers for discharging of fill into waters of
the United States.

Possible Site Plan Review/coordination with the City of Revere.

A Public Benefits Determination from the Secretary of the Executive Office of Energy and Environmental
Affairs.

A Pre-Construction Notification (PCN) to the United States Army Corps of Engineers.

Possible Consistency Review by the Massachusetts Office of Coastal Zone Management.

A Construction General Permit from the United States Environmental Policy Act under the National
Pollutant Discharge Elimination System.

4 Design Alternative Concepts

The scope of work included the development of two concept plans. The project team developed six concept
plans of various levels of detail including the following:

I o o e

Initial Draft Storage Vault Concept

Concept 1 — Gravity only, seven discharge points

Concept 2 — Gravity system with pump near Frank Avenue

Concept 3 — Gravity system with pump near Boatworks Property

Concept 4 — Gravity system with pumps near Boatworks Property and southern side of Mills Avenue
Concept 5 — Gravity system with discharge only near Boatworks Property

Below is a brief description of each of the alternatives:

F:\P2023\0160\R10\Project Report\Revised Report\Revere Riveside Project Report_07152026.docx

Initial Draft Storage Vault Concept

This concept was initially developed to examine options for creating more storage within the
neighborhoods stormwater management system. As described above, the existing piping system
includes undersized pipes and pipe sizes that are substandard when compared with today’s standard
engineering practice. This concept included the construction of large concrete storage vaults located
beneath Mills Avenue to collect and store stormwater generated by the neighborhood during high tide.
These storage vaults would hold water until tides subsided and then discharge the retained water to the
Pines River during low tide. This alternative was developed as a sketch only before it was presented as a
concept to the City of Revere. City of Revere staff discounted this option due to the significant amount of
disruption that would occur in Mills Avenue as a result of the excavation within Mills Avenue. Effectively
all of Mills Avenue would need to be closed for a considerable amount of time in order to install the vaults
and relocate existing utilities within Mills Avenue. The City was also concerned about the amount of
maintenance required to clean and maintain the vaults. This option was dismissed quickly by City of
Revere staff and never advanced.

Concept 1 — Gravity only, seven discharge points

This concept included the development of a new closed drainage system with the neighborhood. The
new system reduces and consolidates the number of outfalls into the Pines River from eleven to seven. It
also increases the number of catch basins from 41 to 61 and upsizes the piping within the neighborhood
to a minimum pipe size of 12 inches and increases truck lines to 24 inches. This concept adds catch
basins and manholes on all streets within the neighborhood. This concept adds capacity within the
drainage system. This system would provide an increase in pipe sizing allowing the storage of more
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stormwater than currently exists. One factor that was discussed amongst the project team was to
develop a system that could be adapted and integrated into a pump system in the future. This alternative
lacks the ability to be converted to a pump system.

3. Concept 2 - Gravity system with pump near Frank Avenue
This concept includes a similar piping system to the system shown in Concept 1 above. However, it
includes a 36” gravity trunk line that is designed at a .5% slope in Mills Avenue to a general pump station
location near the intersection of Frank Avenue and Mills Avenue. This pump station location was
explored because it is half-way between the northern end and southern end of the neighborhood. There
is no available land at this location for a pump station and would require taking a property to install and
construct the pump station. Due to length of the project area, utilizing a pipe slope of .5% results in an
invert depth of roughly -4 feet, which is effectively twelve feet below existing grade in Mills Avenue. This
option has significant challenges including finding available land for the pump station near the Frank
Avenue and Mills Avenue intersection as well as a deep excavation to install the pump station. The
sketch of this concept indicates a pump but does not provide a location due to the lack of available real
estate to accommodate a pump system.

4. Concept 3 — Gravity system with pump near Boatworks Property
Concept 3 is similar to Concept 2 described above except it conveys all drainage to a pump station
located conceptually on the Boatworks property. The catch basin and drain manhole layout in the side
streets is similar to the layout described in Concept 1 and Concept 2 above. This option includes a 36”
trunk line in Mills Avenue designed to convey water from the south side of the project to the Boatworks
property. This option includes a .5% slope on the trunkline in Mills Avenue, which results in an invert
elevation of -9 at the Thayer Avenue and Mills Avenue intersection. This option has significant challenges
including a significantly deep excavation along Mills Avenue, especially at the northern end of the project
and within the Boatworks property. When presented to the City of Revere, the City was concerned about
the depth of the excavation and the cost that would be associated with this excavation within Mills Avenue
as well as on the Boatworks property.

5. Concept 4 — Gravity system with pumps near Boatworks Property and southern side of Mills
Avenue
Concept 4 is similar to both Concept 2 and 3. The catch basin layout remains the same on the side
streets as described above. However, this concept includes a pump station on the north side and the
south side of the neighborhood. The pump on the north side would likely be located on the Boatworks
property. The pump on the south side would likely require obtaining a property to locate the pump
station. Stormwater generated by the neighborhood would flow to either of these two pump stations.
Stormwater collected on Beckert Avenue and all side streets north of Beckert would flow north to the
pump station on the Boatworks property via a 36” drain line set flat. Stormwater collected on Frank
Avenue and all side streets located south of Frank Avenue would flow to the pump station located on the
southern end of Mills Avenue via a 36” drain line set flat. The pump station on the North side would have
a higher invert than shown in Concept 3 above due to the installation of the flat trunk line. The invert at
the Thayer-Mills Avenue would be approximately 1.4. The invert on the south side of Mills Avenue would
be set at approximately 1.9. This option has a shallower depth of construction than options 2 and 3
above. However, it requires two pump stations. There is no land available on the south side of Mills
Avenue so this option would require a taking of land to build the southern pump station. Two pump
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stations would require twice as much maintenance as one pump station. Therefore, this option was not
selected for further study.

6. Concept 5 — Gravity system with discharge only near Boatworks Property
This concept includes the same catch basin, drain manhole, and piping layout in the side streets
described in Concepts 2, 3, and 4. All drainage systems in the side streets connect to a 36” trunk line in
Mills Avenue set flat. Due to the size of the piping and the size of the drainage system, pressure head
will push water through the system to the discharge location. This trunk line will discharge via gravity to
the Pines River. The invert at the discharge point would be set at approximately elevation 1. Setting the
trunk line flat minimizes the depth of excavation in Mills Avenue to a more reasonable depth. This option
also results in reducing the number of discharges into the Pines River from 11 to one. Lastly, this option
allows for the addition of a pump station at the Boatworks property sometime in the future.

All options were reviewed and discussed with City of Revere staff. The Project Team had significant discussions
regarding the installation of a gravity system compared with a pump system. The analysis in Section 5 & 6
describes the modelling efforts which include both current and future rainfall intensity and high tide elevations.
Although Mean High Water elevation is currently elevation 4.3, which is below the level of Mills Avenue, in the
future Mean High water is anticipated to rise significantly. Based on Resilient Mass Action Team (RMAT)
projections, Mean High Water elevation in 2050 is projected to be 7.3, which is effectively the elevation of Mills
Avenue. In 2070, the elevation of Mean High Water is projected to be 9.2, which is approximately 2 feet above
the Mills Avenue elevation and higher than all street elevations within the Riverside Neighborhood. Since these
Mean High Water elevations are anticipated to rise so significantly, the project team determined that a pump
system without a berm to protect the neighborhood will not be effective in the future. During high tidal events, the
pump will effectively run continuously with little impact on flooding conditions throughout the neighborhood. Given
the significant resistance to constructing the berm from both the regulatory agencies and the neighborhood, the
project team decided to advance Concept 5 for additional modelling and 75% design. Fuss & O’Neill prepared a
preliminary cost estimate to construct the design presented as Concept 5 including a substantial 25%
contingency. The estimated price based on the preliminary plan was $6.3 million not including additional
engineering or permitting. See below for a more detailed discussion of the modelling results.

Fuss & O’Neill staff had weekly scheduled calls throughout the project to discuss project and vet the different
Design Alternative concepts. The input from City staff, including the Planning Department and the City’s
Engineering Department was invaluable as different development options were developed and subsequently
advanced. This interactive and iterative process resulted in Concept 5 being selected for advancement and
modelling.

Concept Plans are included in Appendix B.
5 Stormwater Drainage System Existing Conditions Analysis
The existing stormwater drainage system was analyzed using the CHI PCSWMM®© software (Version 7.7.3920,

Professional 2D), which integrates two-dimensional modeling of surface flooding with the EPA Stormwater
Management Model (SWMM) for conveyance of flow through subsurface structures.
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5.1 Precipitation & Tidal Data

Analyses of the existing conditions and proposed alternatives were completed for the 1-, 2-, 10-, and 25-year, 24-
hour rainfall recurrence intervals, concurrent with mean low, mean high, and future tidal elevations due to sea
level rise. Recurrence interval (also called return period) describes the probability that a specific rainfall amount
over a 24-hour period will be equaled or exceeded in any given year. For example, for a 2-year return period or 2-
year storm, there is a 1 in 2 (i.e., 50%) chance in any given year that at least 3.19 inches of rain will fall on the
Riverside neighborhood in 24 hours (NOAA Atlas 14).

The distribution of rainfall over time (hyetographs) was based on NOAA Atlas 14 precipitation depths using the
Natural Resources Conservation Services (NRCS) Type N10_D Regional Synthetic Rainfall Distribution. The tidal
information for the mean low water (MLW) and mean high water (MHW) were obtained from NOAA'’s Boston, MA
Tidal Station (ID: 8443970). The tidal elevation (either MLW or MHW) was assigned as a constant downstream
tailwater elevation at the outfalls for the duration of the 24-hour storm event as a simplifying assumption to
produce the most conservative result.

The present-day design precipitation depths and tidal elevations are summarized in Table 1. The determination of
future precipitation and tidal elevations are discussed in Section 5.3 of this report.

Table 1. Revere MA Present Day Storm Events

Storm Event Tidal Condition & Total Duration
Elevation (ft) Rainfall (hr)
NAD83 Depth (in)
1-year MLW (-5.17) 2.57 24
2-year MLW (-5.17) 3.19 24
10-year MLW (-5.17) 5.04 24
25-year MLW (-5.17) 6.20 24
1-year MHW (4.32) 2.57 24
2-year MHW (4.32) 3.19 24
10-year MHW (4.32) 5.04 24
25-year MHW (4.32) 6.20 24

5.2 Hydrologic & Hydraulic Modeling Data

The hydrologic properties of the subcatchments within the modeled drainage basin were determined from
available topographic, land use, soils, and hydrography data. Rainfall infiltration rates were calculated using the
Modified Green-Ampt Method. Soil data from the National Cooperative Soil Survey - Web Soil Survey was used
to assign infiltration parameters to the soils throughout the watershed. Land use data was obtained from the MA
Office of Geographic Information (MassGIS).

A two-dimensional (2-D) surface was created within PCSWMM to model surface flooding caused by surcharging
within the stormwater system. Elevation data for the 2-D surface was obtained from a 0.5-meter digital elevation
model (DEM) originating from the 2021 Central-Eastern Massachusetts LIDAR dataset. One-dimensional (1-D)
elements, including catch basins, manholes, outfalls, and pipes, were provided as part of the City of Revere’s
ArcGIS storm drainage data layer and supplemented with data collected by the Hancock Associates during the
site survey. Anecdotal evidence gathered from City staff regarding frequently inundated catch basins as well as
flooding observations by City staff and residents were used as reference points during model development.
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5.3 Future Climate Data (Precipitation & Sea Level
Rise)

The existing conditions and proposed alternatives were evaluated under 2050 and 2070 future climate conditions
to understand the operational efficiency of the stormwater infrastructure within a changing climate where
precipitation depths are predicted to increase and mean sea level is predicted to rise.

Future climate precipitation projections were extracted from the Resilient Massachusetts Action Team (RMAT)
Climate Change Project Dashboard. The Intensity-Duration-Frequency (IDF) Site located nearest to the project
area was selected (IDF Site 2876), and the 50% exceedance interval precipitation depths for the corresponding
return interval design storm event were utilized within future climate conditions models. Future tidal elevations
were extracted from Mass Coast Flood Risk Model (MC-FRM) level-2 data which includes future tidal benchmarks
for 2050 and 2070. The estimated future precipitation depths and future tidal elevations are presented in Tables 2
& 3.

Table 2. Revere MA Projected Future Climate Precipitation Depths

Rainfall (in) Future Climate Conditions
24-hour Return Period (years)
Duration 1-Year 2-Year 10-Year 25-Year
Current
] 2.57 3.19 5.04 6.20
Climate
Year - 2050 3.1 3.9 6.2 7.6
Year - 2070 3.5 4.3 6.8 8.4

Table 3. Revere MA Projected Future Climate Tidal Benchmarks

Future Climate

Elev. .
Tidal Benchmark (ft)
NAVDS88
MLW MHW
Current
. -5.17 4.33
Climate
Year - 2050 -2.3 7.3
Year - 2070 -0.7 9.2
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5.4 Stormwater System Existing Conditions, Present-
Day Precipitation Analysis Results

The PCSWMM model of the Riverside Neighborhood was used to analyze flooding issues caused by potential
deficiencies within the existing stormwater infrastructure system. The results of the existing conditions model
identified and confirmed key areas of expected flooding and was used as a baseline for assessing the
effectiveness of the proposed alternatives.

The results are summarized below; the extents of surface flooding are shown graphically on the Figures provided
in Appendix C. It should be noted that surface flooding less than 0.5 inches in depth is not shown in the figures.
Additionally, the figures show surface flooding related to stormwater surcharging from catch basins and manholes
(i.e. surface flooding due the capacity of the stormwater system be exceeded) or from storm surge overtopping
the residential roadways. The concentration and conveyance of stormwater runoff prior to entering model
elements (i.e. catch basins, surface channels, etc.) is not shown on the figures. Three reference locations were
selected throughout the Riverside neighborhood to evaluate the simulated maximum depth and durations of
flooding for the existing conditions mode, as well as for comparison against the alternate scenario models. The
model reference locations were placed in areas of frequent flooding on Mills Ave, Gilbert Ave, and River Ave. The
tabulations of the maximum flood depths and flood durations for existing conditions modeled storm events
included in Table 4 and Appendix C.

Model simulation results revealed that the existing system is undersized, experiences a reduction in performance
during higher tidal scenarios, and does not capture runoff from all the roadways within the Riverside

neighborhood.

In general, the results of the existing conditions model showed surface flooding at the following locations for the 1-
year, and 2-year storm mean low and mean high water events:

* Minor flooding resulting from surcharging infrastructure on Mills Ave, Gilbert Ave, and River Ave.
*  Minor flooding resulting from limited stormwater infrastructure coverage on Mills Ave, and Thayer Ave.

For the 10- and 25-year storm events, the results of the existing conditions model showed surface flooding
significantly worsening at the following locations:

* Flooding resulting from surcharging infrastructure on Mills Ave, Gilbert Ave, and River Ave.
* Flooding resulting from limited stormwater infrastructure coverage on Mills Ave, and Thayer Ave.

Additional new areas of surface flooding were simulated on:

* Archer Ave, Lawson Ave, Wadleigh Ave, Franklin Ave, Beckert Ave, and John Ave
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Table 4. Existing Conditions Maximum Flood Depths and Durations Current Climate

Reference Point CB1219 (Gilbert Ave)

Existing Conditions MHW Existing Conditions MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) 0.61 0.80 1.06 1.19 0.31 0.68 1.01 1.14
Flood Duration (hr) 0.26 0.43 1.07 1.63 0.12 0.24 0.73 1.05
Flood Duration (min) 15.37 | 25.64 64.38 | 97.74 | 7.43 14.33 | 44.02 | 62.88
Reference Point CB3566 (Mills Ave)

Existing Conditions MHW Existing Conditions MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -0.97 | -0.54 0.44 0.65 -0.97 | -0.54 |0.44 0.65
Flood Duration (hr) 0.00 0.00 0.18 0.23 0.00 0.00 0.18 0.23
Flood Duration (min) 0.00 0.00 11.05 | 13.57 | 0.00 0.00 11.05 | 13.57
Reference Point CB4723 (Mills Ave)

Existing Conditions MHW Existing Conditions MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) 0.60 0.73 0.78 0.81 0.36 0.71 0.78 0.80
Flood Duration (hr) 0.16 0.21 0.39 0.48 0.07 0.14 0.28 0.35
Flood Duration (min) 9.70 12.30 23.34 | 28.50 | 3.93 8.21 16.63 | 21.28

5.4.1

Existing Conditions Model Validation Event

A model validation process was completed to assess PCSWMM model’s simulated flood depths and extents in
comparison to observed extreme flood events. A video depicting significant flooding on Mills Ave following an
extreme event that caused the ocean to overtop the road and flood the neighborhood occurring on December
231, 2022, was utilized as reference material. Maximum water surface elevations (~8.47 ft NAVD88) measured at
the nearby Boston Tide gage (ID: 8443970) were input as model downstream boundary conditions at the outfalls
and at the downstream end of the 2-D mesh neighboring the ocean. This was set up to simulate the heightened

water surface elevations and subsequent overtopping of the roadway occurring during this extreme event.

Additionally, the model was run with no input precipitation, as the video was captured following the precipitation

event when the ocean elevation was elevated, rather than during the event. The model simulated results revealed
similar flood depths and extents as depicted in the video (~1 ft deep at southern end of Mills Ave) suggesting that
the model’s surface terrain performance was accurate.
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5.5 Stormwater System Existing Conditions,
Projected (2070) Precipitation Analysis Results

The existing conditions were evaluated under 2050 and 2070 future climate conditions to understand the
operational efficiency of the stormwater infrastructure within a changing climate. The projected future precipitation
depths were applied to the subcatchments, and the future tidal elevations were applied to the outfalls and
downstream end of the 2D mesh within the existing conditions model to achieve the future conditions
assessment.

5.5.1 Future Climate Modeling Results

The results are summarized below; the extents of surface flooding are shown graphically on the Figures provided
in Appendix D The tabulations of the maximum depths and durations for all modeled storm events included in
Table 5.

The results of the future climate models identified areas of flooding that are expected to worsen with projected
increased future precipitation depths and sea level rise. The increased tidal water surface elevation associated
with the projected 2050 MHW (7.3ft NAVD88) overtop the roadway edge of Mills Avenue (~7.2ft NAVD88), and
inundates the flat, low-lying coastal areas of the Riverside neighborhood. This heightened tailwater also
influences the outfalls and prevents the interior stormwater infrastructure from being able to drain any flooded
roadways within the neighborhood. Given this coastal vulnerability, the influence from future sea level rise is much
greater than the influence from the increases in future precipitation. This becomes more pronounced with the
projected 2070 MHW tidal conditions (9.2ft NAVD88) as the water significantly overtop Mills Avenue and flood the
entire neighborhood up to North Shore Road.

These future existing conditions model were utilized to design resilient proposed alternatives.

Table 5. Existing Conditions Maximum Flood Depths and Durations 2050 Climate

Reference Point CB1219 (Gilbert Ave)

Existing Conditions 2050 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 0.97 1.07 1.29 1.34
Flood Duration (hr) 23.80 | 23.80 23.80 | 23.80
Flood Duration (min) 1428 | 1428 1428 | 1428

Reference Point CB3566 (Mills Ave)

Existing Conditions 2050 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 0.80 0.83 0.88 0.90
Flood Duration (hr) 23.80 | 23.80 23.80 | 23.80
Flood Duration (min) 1428 | 1428 1428 | 1428
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Reference Point CB4723 (Mills Ave)

Existing Conditions 2050 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 1.41 1.42 1.44 1.45
Flood Duration (hr) 23.80 | 23.80 23.80 | 23.80
Flood Duration (min) 1428 | 1428 1428 | 1428

Table 6. Existing Conditions Maximum Flood Depths and Durations 2070 Climate

Reference Point CB1219 (Gilbert Ave)
Existing Conditions 2070 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 2.35 2.36 2.40 2.41
Flood Duration (hr) 23.80 23.80 23.80 23.80
Flood Duration (min) 1428 1428 1428 1428

Reference Point CB3566 (Mills Ave)

Existing Conditions 2070 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 2.67 2.69 2.73 2.74
Flood Duration (hr) 23.80 23.80 23.80 23.80
Flood Duration (min) 1428 1428 1428 1428

Reference Point CB4723 (Mills Ave)

Existing Conditions 2070 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 3.33 3.34 3.38 3.38
Flood Duration (hr) 23.80 23.80 23.80 23.80
Flood Duration (min) 1428 1428 1428 1428

6 Proposed Stormwater Drainage Improvement Alternatives

The assessment of proposed improvements, which is discussed below, investigates two stormwater infrastructure
alternatives for the Riverside neighborhood. The first modeled alternative is the gravity-only stormwater
infrastructure improvement plan described as Concept 5 above with one additional stormwater outfall on Gilbert
Ave. The second modeled alternative is the same drainage improvements described in Concept 5, with one
additional stormwater outfall on Gilbert Ave, the addition of a coastal berm, and stormwater pumping station near
the Boatworks Property. The two alternatives were analyzed under current and future climate conditions with 1-,
2-, 10-, and 25-year design storm events to be compared against the existing conditions model.
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6.1  Gravity-Only Drainage Improvement Alternative

A conceptual gravity-only drainage infrastructure improvement plan was developed to address the inadequacies
of the existing systems. The intention of this conceptual plan was to install new catch basins to capture the runoff
on all the side streets within the Riverside neighborhood, route that stormwater to an enlarged truck line conduit
that runs along Mill’s Avenue, before it outlets to Pines River/Broad Sound via a new outfall at the northern end of
Mills Ave.

The Gravity-Only drainage improvement alternative includes the infrastructure improvements described as
Concept 5 with an additional stormwater outfall on Gilbert Ave. Early in the model iteration process it was
revealed that additional outfall on Gilbert Avenue was necessary. The linear conduit distance between the
southernmost infrastructure on Mills Ave and the single outfall near the Boatworks Property was approximately
2,300 feet. Without the additional outfall at Gilbert Ave, the gravity-only stormwater improvements were worsening
conditions by increasing simulated flood depths and durations in the furthest areas of the neighborhood as the
conduit travel distance was too far through the flat truck line on Mills Ave without the assistance of a stormwater
pump. Therefore, the modeled results presented within this report include the additional outfall at Gilbert Avenue.
The complete detailed drainage improvements are depicted on the Stormwater improvement plan included in
Appendix G.

6.1.1 Gravity Only Present-Day Modeling Results

The results are summarized below; the extents of surface flooding for the gravity-only proposed improvements
are shown graphically on the Figures provided in Appendix D. It should be noted that surface flooding less than
0.5 inches in depth is not shown in the figures. Additionally, the figures show surface flooding related to
stormwater surcharging from catch basins and manholes (i.e. surface flooding due the capacity of the stormwater
system be exceeded) or from storm surge overtopping the residential roadways. The concentration and
conveyance of stormwater runoff prior to entering model elements (i.e. catch basins, surface channels, etc.) is not
shown on the figures. The tabulations of the maximum flood depths and flood durations for gravity-only modeled
storm events included in Table 7.

The Gravity-Only alternative model simulation results revealed significant improvements to experienced maximum
flood depths and flood durations when compared to the undersized existing conditions. Additionally, the expanded

infrastructure system captures runoff from all the roadways within the Riverside neighborhood.

In general, the results of the Gravity-Only alternative conditions model showed no surface flooding anywhere in
the neighborhood for the 1-year or 2-year storm mean low and mean high water events:

For the 10- and 25-year storm events, the results of the Gravity-Only alternative conditions model showed minor
surface flooding at the following locations:

* Minor flooding from surcharging infrastructure on Mills Ave, Frank Ave, and Beckert.
e Minor flooding from surcharge MASSDOT infrastructure on Thayer Avenue.

The minor flooding occurring during these larger storm events are short, as the increased size of the Mills Ave
truck line provides increased conveyance capacity leading to significantly reduced flood durations.
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Table 7. Gravity-Only Alternative Maximum Flood Depths and Durations Current Climate

Reference Point CB1219 (Gilbert Ave)

Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -0.93 | -0.81 -040 |-0.06 |-0.93 |-0.81 -0.40 | -0.06
Flood Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reference Point CB3566 (Mills Ave)

Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -1.77 | -1.56 -0.33 | 0.53 -253 |-240 |-1.63 |-0.35
Flood Duration (hr) 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00
Reference Point CB4723 (Mills Ave)

Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -1.36 | -0.78 -0.18 |-0.03 |-275 |-239 |-0.59 |-0.44
Flood Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6.1.2 Gravity Only Projected 2070 Modeling Results

The results are summarized below; the extents of surface flooding are shown graphically on the Figures provided
in Appendix D. The tabulations of the maximum depths and durations for all modeled storm events included in

Appendix F.

The gravity-only improvement alternative does not include the storm surge protection provided by a potential
coastal berm. Therefore, similar to the existing conditions future climate conditions, the increased tidal water
surface elevation associated with the projected 2050 MHW (7.3ft NAVD88) overtop the roadway edge of Mills

Avenue (~7.2ft NAVD88), and inundates the flat, low-lying coastal areas of the Riverside neighborhood. Even with

the enlarged truck line, this heightened tailwater prevents the interior stormwater outfalls from being able to drain
flooded roadways within the neighborhood. Given this coastal vulnerability is unchanged within the gravity-only
improvement alternative, the influence from future sea level rise is much greater than the influence from the

increases in future precipitation. This becomes more pronounced with the projected 2070 MHW tidal conditions
(9.2ft NAVD@88) as the water significantly overtop Mills Ave. and floods the entire neighborhood up to North Shore

Road.

F:\P2023\0160\R10\Project Report\Revised Report\Revere Riveside Project Report_07152026.docx




FUSS &O’NEILL

Table 8. Gravity-Only Alternative Maximum Flood Depths and Durations 2050 Climate

Reference Point CB1219 (Gilbert Ave)

Prop Gravity 2050 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 0.61 0.84 1.90 217
Flood Duration (hr) 22.96 22.96 22.96 22.96
Flood Duration (min) 1377 1377 1377 1377
Reference Point CB3566 (Mills Ave)

Prop Gravity 2050 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 1.06 1.10 1.16 1.18
Flood Duration (hr) 23.26 23.26 23.26 23.26
Flood Duration (min) 1395 1395 1395 1395
Reference Point CB4723 (Mills Ave)

Prop Gravity 2050 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 1.12 1.13 1.14 1.15
Flood Duration (hr) 23.37 23.37 23.37 23.37
Flood Duration (min) 1402 1402 1402 1402
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Table 9. Gravity-Only Alternative Maximum Flood Depths and Durations 2070 Climate

Reference Point CB1219 (Gilbert Ave)

Prop Gravity 2070 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) 2.33 2.34 2.37 2.37
Flood Duration (hr) 23.16 23.16 23.16 23.16
Flood Duration (min) 1389 1389 1389 1389
Reference Point CB3566 (Mills Ave)

Prop Gravity 2070 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 2.90 291 2.96 2.96
Flood Duration (hr) 23.22 23.22 23.22 23.22
Flood Duration (min) 1393 1393 1393 1393
Reference Point CB4723 (Mills Ave)

Prop Gravity 2070 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) 3.00 3.00 3.02 3.03
Flood Duration (hr) 23.45 23.45 23.45 23.45
Flood Duration (min) 1407 1407 1407 1407

6.2 Coastal Berm and Pumping Station Alternative

The conceptual drainage infrastructure improvement model was modified to include a coastal berm and a
pumping station at the Boatworks Property to address the potential future inadequacies of the gravity-only
alternative. The intention of this conceptual plan was to build a coastal berm that would protect up to elevations
10.3 ft NAVDS88 in order prevent the overtopping of Mills Avenue during the future 2070 MHW storm event, as
well as to build a pumping station to assist with conveyance of stormwater during these heightened tailwater
conditions. A group of three centrifugal 60 hp pumps were conceptually designed to be placed within an
approximately 1900 cubic feet concrete pump chamber. Each pump was configured to turn on at different water
surface elevations within the pump chamber to potential pump cycling and to assist with drainage as tidal
elevations increase or storms become more intense.

F:\P2023\0160\R10\Project Report\Revised Report\Revere Riveside Project Report_07152026.docx

19



FUSS &O’NEILL

6.2.1 Coastal Berm and Pumping Station Present-Day
Modeling Results

The model results including a coastal berm and pump station are summarized below; the extents of surface
flooding are shown graphically on the Figures provided in Appendix E. The tabulations of the maximum depths
and durations for all modeled storm events included in Appendix F.

The Pump/Berm alternative model simulation results revealed significant improvements to experienced maximum
flood depths and flood durations when compared to the undersized existing conditions. These improvements are
virtually identical to the improvements provided by the Gravity-Only Alternative.

In general, the results of the Pump/Berm alternative conditions model showed no surface anywhere in the
neighborhood for the 1-year or 2-year storm mean low and mean high water events:

For the 10- and 25-year storm events, the results of the Pump/Berm alternative conditions model showed minor
surface flooding at the following locations:

*  Minor flooding from surcharging infrastructure on Mills Ave, Frank Ave, and Beckert.
*  Minor flooding from surcharge MASSDOT infrastructure on Thayer Avenue.

The minor flooding occurring during these larger storm events are short, as the increased size of the Mills Ave
truck line and the addition of the pumping station both provide increased conveyance capacity leading to
significantly reduced flood durations.

It is important to note the model was run to include tidal inundation of the Riverside Neighborhood from the Pines

River only. This project did not investigate or account for any possible tidal inundation from the east (Route 1A).
Analyzing the impacts of tidal inundation from the east is beyond the scope of this study.
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Table 10. Pump/Berm Alternative Maximum Flood Depths and Durations Current Climate

Reference Point CB1219 (Gilbert Ave)

Prop Pump/Berm MHW Prop Pump/Berm MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -0.93 | -0.81 -040 |-0.06 |-0.93 |-0.81 -0.40 | -0.06
Flood Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reference Point CB3566 (Mills Ave)

Prop Pump/Berm MHW Prop Pump/Berm MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -1.94 | -1.81 -0.08 | 0.71 -253 |-240 |-1.51 0.18
Flood Duration (hr) 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.02
Flood Duration (min) 0.00 0.00 0.00 4.42 0.00 0.00 0.00 1.12
Reference Point CB4723 (Mills Ave)

Prop Pump/Berm MHW Prop Pump/Berm MLW
Storm Event 1 2 10 25 1 2 10 25
Peak Flooding Depth (ft) -2.69 | -2.58 -1.84 |-134 |-319 |-297 |-226 |-1.78
Flood Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6.2.2 Coastal Berm and Pumping Station Projected 2070

Modeling Results

The results are summarized below; the extents of surface flooding are shown graphically on the Figures provided
in Appendix E. The tabulations of the maximum depths and durations for all modeled storm events included in

Appendix E.

The Pump/Berm alternative model simulation results revealed significant improvements to experienced maximum
flood depths and flood durations when existing future conditions or gravity-only alternative future conditions. The
Pump/Berm improvement alternative includes storm surge protection provided by a potential coastal berm. This
inclusion prevents the storm surge from intruding into the neighborhood by overtopping Mills Avenue during 2050
and 2070 future MHW tidal conditions. Given this remedy to the coastal vulnerability within the Pump/Berm
improvement alternative, the influence from future precipitation becomes greater than the influence from the
increases in future tidal elevation.

In general, the results of the Pump/Berm alternative conditions model showed surface flooding limited to the
areas of the neighborhood furthest from the pumping station in the neighborhood for the future 1-year or future 2-
year 2050 and 2070 mean high water storm events. While the proposed stormwater infrastructure system
momentarily surcharges, the increased conveyance capacity provided by the increased truck line and pumping
station help to drain the flooding areas within a maximum of ~16 mins. This flooding occurs primarily on the
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southern end of Mills Ave, while the other side streets like Frank and Blanchard Ave also experience minor
flooding.

For the future 10- and future 25-year 2050 and 2070 mean high water storm events, the results of the Pump/Berm
alternative conditions model showed more significant surface flooding throughout the neighborhood, with the most
significant flooding occurring on the southern end of Mills Avenue, Gilbert Avenue, and Beckert Avenue. The
drainage improvements included in this alternative help to drain the affected areas in approximately 30-60 mins,
depending on the location.

Table 11. Pump/Berm Alternative Maximum Flood Depths and Durations 2050 Climate

Reference Point CB1219 (Gilbert Ave)

Prop Pump/Berm 2050 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) -0.82 -0.21 2.02 2.18
Flood Duration (hr) 0.00 0.00 0.28 0.32
Flood Duration (min) 0.00 0.00 16.67 19.45

Reference Point CB3566 (Mills Ave)

Prop Pump/Berm 2050 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) -1.11 0.90 1.40 1.58
Flood Duration (hr) 0.00 0.11 0.41 0.51
Flood Duration (min) 0.00 6.32 24 .38 30.81

Reference Point CB4723 (Mills Ave)

Prop Pump/Berm 2050 MHW

Storm Event 1 2 10 25

Peak Flooding Depth (ft) -2.32 -1.85 -0.75 -0.63
Flood Duration (hr) 0.00 0.00 0.00 0.00
Flood Duration (min) 0.00 0.00 0.00 0.00
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Table 12. Pump/Berm Alternative Maximum Flood Depths and Durations 2070 Climate

Reference Point CB1219 (Gilbert Ave)

Prop Pump/Berm 2070 MHW
Storm Event 1 2 10 25
Peak Flooding Depth (ft) -0.74 1.76 2.20 2.21
Flood Duration (hr) 0.00 0.20 0.44 0.63
Flood Duration (min) 0.00 11.96 26.33 37.69

Reference Point CB3566 (Mills Ave)

Prop Pump/Berm 2070 MHW

Storm Event 1 2 10 25
Peak Flooding Depth (ft) -0.18 1.28 1.79 1.87
Flood Duration (hr) 0.00 0.27 0.70 0.87
Flood Duration (min) 0.00 15.95 42.28 52.03

Reference Point CB4723 (Mills Ave)

Prop Pump/Berm 2070 MHW

Storm Event 1 2 10 25

Peak Flooding Depth (ft) -2.00 -1.04 -0.42 0.49
Flood Duration (hr) 0.00 0.00 0.00 0.09
Flood Duration (min) 0.00 0.00 0.00 5.47

7 75% Design

As described in Section 6.1 above, during the H&H modelling process we discovered a change to Concept 5 was
necessary. Having one single outfall located at the northern end of the project area was not creating significant
improvements in areas of the project that were most distant from the discharge point located near the intersection
of Thayer Avenue and Mills Avenue. Specifically, the modelling showed the southern portion of Mills Avenue was
experiencing flooding conditions that were worse than current conditions due to its location approximately 2300
feet from the discharge outfall location. The project team agreed that we could not propose a solution that will
worsen flooding in some areas of the neighborhood. In reaction to this modelling result, Concept 5 was altered to
include a second outfall at the end of Gilbert Avenue. Adding this second outfall provided an additional point of
discharge which alleviated the portions of the drainage system that were surcharging under existing conditions.

Although the revised design includes a second outfall, this design can be adapted to accommodate a pump in the
event a berm and pump system is eventually approved and accepted. The 36-inch pipe between manhole 54 and
manhole 55 can be installed now and bricked off to allow stormwater to flow to the intended outfalls. In the event
the pump is installed, the bricked openings between manhole 54 and 55 can be opened. The discharge piping
leading from manhole 54 to the Pines River would be mortared and closed. This would allow flow from the
southern portion of the new system to flow to any new pump station that is installed in or near the Boatworks
property.
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The 75% design documents include substantially more detail than the concept plans produced during the concept
phase. Plan and profile sheets for Mills Avenue and all side streets were prepared as part of the 75% design
plans. The most significant adjustment to these plans includes utility adjustments and relocations necessary to
allow for the increase in the amount and size of drainage infrastructure proposed throughout the neighborhood.
One unique feature of the utility design within this neighborhood is the location of stormwater infrastructure
compared with the location of sanitary sewer infrastructure. As described in the existing conditions section of this
report, the existing drainage system is undersized and flows from east to west toward the Pines River. The
gravity sanitary sewer system runs from west to east and ties into a sewer main that runs from south to north
along the east side of the neighborhood. These alignments have created conflicts between the existing sewer
lines and proposed drains due to the upsizing of drain lines and an increase in the number of sewer lines. These
conflicts have been resolved in a number of ways. Proposed drainage lines were elevated to have minimal cover
on the western sides of Archer, Lawson, and Wadleigh Avenue. Additional sewer lines have been proposed to
provide sewer connections on either side of the new drainage lines.

We have identified possible new conflicts with existing non-gravity utilities based on the information that was
compiled in the existing conditions plans. The locations of non-gravity utilities will need to be confirmed in the
field by the contractor. Since non-gravity utility locations are never perfect, any contractor selected to build the
improvements will need to verify their locations. We cannot guarantee all conflicts will be identified in the plans.

Based on the revisions described above, we have revised our cost estimate for the gravity alternative only. The
new cost estimate for the proposed project is $7,047,000.

Plans, specifications, and cost estimate are located in Appendixes G, H, and I.

Conceptual design of a pump station was developed to run the H&H model as described in the previous sections.
The plans described in this section include a conceptual pump station layout and detailed information on pump
numbers and sizes. Additional H&H modelling and site design are necessary to advance the pump alternative.

8 Community Engagement

Two public meetings were held. The public engagement meetings were scheduled and run by the City of Revere.
The first meeting was held on April 15, 2026. During the meeting we presented the project including results of the
hydrologic modelling for the existing and proposed conditions. The results of the modeling, as described above,
show both the existing and proposed stormwater management system under existing, 2050, and 2070 conditions.
Attendees at the meetings, including residents of the Riverside neighborhood, were able to see the results of the
modelling under future conditions. This modelling indicates significant flooding throughout the neighborhood
during the 2050 and 2070 anticipated events with the existing drainage system and the proposed drainage
system. The second presentation showed results of the modeling with a berm and pump system and the
improved flood conditions resulting from the berm and pump system.

Residents continued to express their dissatisfaction with any solution that includes the berm.
9 Permitting
As discussed above, permitting scope was started but not advanced in this study due to the complexity of issues

associated with this project as well as the anticipated length of time that will likely be required to obtain all permits.
The results of the H&H modeling and development of the revised preferred concepts do not change the initial
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permitting analysis. Permitting the project will require substantial effort and time due to the complexity of the
project and significant environmental resources that exist within and near the Riverside Neighborhood.

10 Conclusions

As described throughout this report, the project has examined, studied and modelled the performance of the
existing stormwater management system located within the Riverside Neighborhood. Currently, the
neighborhood experiences periodically significant flooding due to tidal events, stormwater flooding, and intense
rainfall events. This is caused by a combination of the neighborhood’s location in floodplain, proximity to tidally
influenced waterbodies, and undersized existing stormwater infrastructure. The project studied numerous
alternatives to help alleviate these conditions now and in the future. The results of these studies resulted in the
further development of an option that will improve flooding conditions immediately under existing rainfall and tidal
conditions. However, as rainfall intensities and high tide elevations increase, the Riverside Neighborhood will
increasingly be at risk for severe flooding over the next 40 years. Additional interventions include the installation
of berms and pumps were also studied to assess their effectiveness during anticipated future rainfall and tidal
conditions. The results of these models indicate the installation of berms and pumps would improve flooding
conditions in the future. Those options have significant cost implications as well as regulatory hurdles and
opposition from residents. Additional modeling and design efforts would be necessary to finalize the pump and
berm specification if granted regulatory and community approval. Given the projects location in and near
significant environmental resources, permitting of any solutions will require considerable time to obtain all state,
local, and federal permits.”
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Appendix A — Existing Conditions Survey

F:\P2023\0160\R10\Project Report\Revised Report\Revere Riveside Project Report_07152026.docx



— %3 E— / \
3 AS Z
T T Gy of S 7= S HE E 7_ 7
"ok Wl T K S YN AR N .
x © = <°/'\ ; >y @ A / SL_JMl':’=4 94 2 —g,b% & \ o m
ey LA K KL (=24 <50, %
< o3 TR I W s \- 1) THE HORIZONTAL DATUM FOR THIS SURVEY IS THE MASSACHUSETTS MILL S
5 A SIS AS yan COORDINATE SYSTEM, NAD 1983 MAINLAND ZONE. THE VERTICAL DATUM
% SEA S EII\‘NSSRVAVI{ \ FOR THIS SURVEY IS THE NORTH AMERICAN VERTICAL DATUM OF 1988
» x-21 ORASS it STA / (NAVD8S). SAID DATUMS WERE ESTABLISHED VIA GPS OBSERVATIONS A \/ EN' ]E
Ly N N J/ N\ UTILIZING REALIZATION NAD83(2011) AND GEOID 12A.
< " Y ,
%@ < Fko 2 G, (PIPE BURIED IN RIPRAP) \{\\\ 2) UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED FROM
SR N < 4 \‘\5 9 N\ FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE RECORD
S I 7 A \<>\0 & INFORMATION ON FILE AT THE CITY ENGINEERING OFFICES, CITY
RS S / yci QR X D.P.W., MASS HIGHWAY DEPT. AND UTILITY COMPANIES. OTHER
vy X &8 \’,\6\1 J/ N UNDERGROUND UTILITIES MAY EXIST. IT SHALL BE THE
S <21 3 J & 40 RESPONSIBILITY OF THE DESIGN ENGINEER AND THE CONTRACTOR R M husetts 02151
E TO VERIFY THE LOCATION, SIZE & ELEVATION OF ALL UTILITIES cvere, vlassachusetts
S A 4 WITHIN THE AREA OF PROPOSED WORK AND TO CONTACT
<3 /“" "DIG—SAFE” AT 811 AT LEAST 72 HOURS PRIOR TO ANY
> S &5 55 EXCAVATION, DEMOLITION OR CONSTRUCTION.
U 7/ AN UP3855
E | ’57: N 3) PORTIONS OF THE PROPERTY SHOWN HEREON ARE LOCATED IN
3 3 I(A)=4.4 THE FEMA FLOOD ZONE "AE” WITH A BASE FLOOD ELEVATION OF
2 A \ < 10 FEET. FLOOD ZONE INFORMATION WAS COMPILED FROM THE
< >/ FEMA MAP OF COMMUNITY NO. 25025C0028) AS REVISED TO
A . N\ MARCH 16, 2016.
2 X2 Z.
4+ 3 %Q,gf(b,p N\ 4) MEAN HIGH WATER ELEVATION (4.33 NAVDEE) WAS OBTAINED PREPARED FOR:
T DR FROM THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
. 22"~ WEBSITE, TIDAL STATION #8443970, BOSTON, MA.
X =, (e ’f _7
x -2.6 \ (s
g N (P
) NN 5) LIMITS OF COASTAL BANK DETERMINED FROM A PDF ENTITILED Fl | S S &
o \\ < "WETLAND DELINEATION SKETCH MILLS AVENUE, REVERE, :
NV.=2.0 MASSACHUSETTS” DELINEATED BY LEC ENVIRONMENTAL O NEILL
(8"PVC) 2 N\ CONSULTANTS, INC ON AUGUST 31, 2022, ’
—
> INC
(A)=4.1 S 2 N\ \ 6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE. A
I(B)=4.0 T S \  PORTION OF THE INFORMATION REGARDING SAID LINES WAS
/ <> \ UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2)
[ S AN 7) EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT UTILITY 108 Myrtle Street, Suite 502
o POLES AND ELECTRIC HANDHOLES. NO INFORMATION REGARDING Quincy, Massachusetts 02171
x-3.4 x-2.3 S THE LOCATION OF SAID LINES WAS AVAILABLE AT THE TIME OF
/ / THE SURVEY.
>
s
x —4.4 2 q, J/
1 i \
’\’) . N
~ ™~ 5 R=7.31 H N C O CK
7~ 3 5% SUMP=2.3
x —3.2 X 2.1 Q RN I(A)=4.7
x —4.5 x_35 &, cuU )\- >
e 4 e "3
b R ASSOCIATES
& NN
. s N
< S ) .. .
S oL g N T Civil Engineers
x —0.4 : S, o
S s
&’\l © j ¥ / ) o Land Surveyors
() Oy
Q 95 /] ol
< B, © lan ienti
s g ) // /é)\“%\ Wetland Scientists
C/) >4 =3 | g
DI N s O D D
(’\/ lof~ /3 N/ QQ' B
% iRz ;57 v Nx D&
Q = : & N LN 7
o {o NIl <2
o // R \ @ R=7.98 185 CENTRE STREET, DANVERS, MA 01923
s IS ® &, N k@,Q I(A)=35 VOICE (978) 777-3050, FAX (978) 774—7816
a Gt F oV I(B)=3.4 WWW.HANCOCKASSOCIATES.COM
= < I = Ta< (C)=3.3 &
o > < | 3 & /
< A
cu
(INV=4).6 / / %\:)
12"Cl ; "C.l. M
x —3.0 x 21 - d / p
19 .
<
z AN
=
t)
-2.2 NE \
-2.5 O
s A 3 \ LEGEND
/N P
/ S <=
x —-2.4 / \ Ué\. ?7
>
N \ T ’%\S/ — — — 8 — — —  SURFACE CONTOUR x 8.56 SPOT ELEVATION
/ X fes)
1. <(\ Q o o o O
/ 20 H -7 GUARDRAIL 7.48 PROMINENT DECIDUOUS TREE
x-23 - / " " EDCE OF PAVEMENT 12"M WITH ELEVATION, SIZE AND SPECIES
e / / X —— x——x CHAIN LINK FENCE Xx LIGHT POLE
/ / Cl. CAST IRON
/ a7/ AN /G 8.75 CURB WITH TOP AND BOTTOM
e > / *8.25 CURB ELEVATION P.E. PLASTIC
2y R // ST —4 7 \AAAAAAAAAA  EDGE OF VEGETATED AREA PVC POLYVINYL CHLORIDE
// I/ P J/ o 80 o SEWERLINE & MANHOLE WITH PIPE SMH ®  SEWER MANHOLE NO.| BY |APP| DATE | ISSUE/REVISION DESCRIPTION
y [ e A o U SIZE, MATERIAL & FLOW DIRECTION
i 7 {3,/ el 12°RCP DRAINLINE WITH PIPE SIZE, MATERIAL DM ©  DRAIN MANHOLE
: I A3 il , , :
T | P O=O——0——8— & FLOW DIRECTION, CATCHBASIN, CB8 B  CATCH BASIN DATE: 6/26/2025 |DRAWN BY: JML/CLB
6 _Aoae="TnC N ; MANHOLE & ROUND CATCHBASIN SCALE: 1 =30 CHECK BY: JAE
222N e > uTLTY RCE @  ROUND CATCH BASIN
—=3) S BOX w I sy WATER MANHOLE, WATER MAIN
x 2.4 Y~k —D——=Ww WITH SIZE, TEE, GATE VALVE & cu CONNECTION UNKNOWN
20 x Q-E/BXGH\_———’%”{;/ ' FIRE HYDRANT o BOLLARD
3. »”,
/ f 4755 - —&—GL GAS MAIN WITH SIZE SIEN EXIS-I-ING CONDI I IONS
Ly P . & GATE VALVE o PLAN OF ND
2 e o= opw—  EXISTING UTILITY POLE WITH DESIGNATION ® MANHOLE: (UNKNOWN UTILITY) LA LA
s i /i 43 OVERHEAD WIRES AND CUY POLE VGe VERTICAL GRANITE CURB IN
- = x 4.1 ELECTRIC MANHOLE & UNDERGROUND
-26 ~Z
7 iz i ELEVATION BENCH MARKS ©——£ —  ELECTRIC LINES BIT. CONC. BITUMINOUS CONCRETE
’ DATUM: NAVDSES _ TELEPHONE MANHOLE & UNDERGROUND NFO. NOT FIELD OBSERVED HEVEHE, MA
DESCRIPTION ELEV Q=7 TELEPHONE LINES
—= ~—  RETAINING WALL , _
TRAFFIC SIGNAL — BOX CUT ON_CONC. FOOT 0.5 A.G.| 7.96 IREE_ABBREVIATIONS PLOTDATE i 20205 2001 o e S
o LIMIT OF BORDERING VEGETATED WETLAND
FLAG POLE — BOLT ON CONC FPAD 6.02 s WITH FLAG NUMBER AND FELEVATION M MAPLE DWG: 28479c6.dwg
HYDRANT — BOLT OVER MAIN OQUILET 2.5 A.G. 17.00 0 LIMIT OF 100—FOOT COASTAL BANK BUFFER ZONE SCALE: 17 = 30° LAYOUT: park (1)
v LIMIT OF MEAN HIGH WATER (ELEV. = 4.33)  ———————
0 30 60 120 SHEET: 1 OF 5
PROJECT NO.: 28479



AutoCAD SHX Text
DENNIS J. TARENTINO & BRENDA E. TARENTINO DEED BOOK 70116, PAGE 36

AutoCAD SHX Text
TIDAL POOL

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
TIDAL POOL

AutoCAD SHX Text
SEA GRASS

AutoCAD SHX Text
SEA GRASS

AutoCAD SHX Text
SEA GRASS

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
BIT. CONC. SIDEWALK

AutoCAD SHX Text
STOP LINE

AutoCAD SHX Text
WOODEN GUARDRAIL

AutoCAD SHX Text
WOODEN GUARDRAIL

AutoCAD SHX Text
PAVEMENT PATCH

AutoCAD SHX Text
TACTILE MAT (TYP.)

AutoCAD SHX Text
CONC. PAD (TYP.)

AutoCAD SHX Text
UTILITY BOX

AutoCAD SHX Text
STAIRS W/ HAND RAIL

AutoCAD SHX Text
WOODEN DOCK

AutoCAD SHX Text
CROSSWALK

AutoCAD SHX Text
STOP LINE

AutoCAD SHX Text
CROSSWALK

AutoCAD SHX Text
STOP LINE

AutoCAD SHX Text
TRAFFIC SIGNAL

AutoCAD SHX Text
MARIA & RAMON MARTINEZ DEED BOOK 46530, PAGE 76

AutoCAD SHX Text
OSCAR M. NAVEDO & SHEREEN J. KAJOUEE DEED BOOK 70376, PAGE 229

AutoCAD SHX Text
BARBARA MENDONSA & LORIANNE BOUDREAU DEED BOOK 67127, PAGE 123

AutoCAD SHX Text
ROBERT D BURG 2010 REVOCABLE TRUST DEED BOOK 45991, PAGE 260

AutoCAD SHX Text
MICHELE MALACHOWSKI DEED BOOK 36157, PAGE 39

AutoCAD SHX Text
17 LAWSON AVENUE LLC DEED BOOK 37589, PAGE 55

AutoCAD SHX Text
LOIS MCGRATH DEED BOOK 15332, PAGE 19

AutoCAD SHX Text
VIERA SANTIAGO DEED BOOK 48347, PAGE 340

AutoCAD SHX Text
NELSON R. LANDACERDE  REDRIGUEZ & ANGEL R. ROBLES & MARIA M. LOPEZ DEED BOOK 68914, PAGE 33

AutoCAD SHX Text
JUAN F. NORIEGA  MARROQUIN DEED BOOK 69524, PAGE 232

AutoCAD SHX Text
MARK & KATHERINE ABORN DEED BOOK 62743, PAGE 30

AutoCAD SHX Text
GEORGE & NOREEN SACCO DEED BOOK 29321, PAGE 179

AutoCAD SHX Text
PATRICIA OBRIEN DEED BOOK 21975, PAGE 146

AutoCAD SHX Text
AYRTON KAZEE DEED BOOK 66482, PAGE 311

AutoCAD SHX Text
MAHABIR REALTY TRUST DEED BOOK 47370, PAGE 75

AutoCAD SHX Text
JOHN DUARTE DEED BOOK 49834, PAGE 194

AutoCAD SHX Text
PATRICK ALBERT DEED BOOK 59375, PAGE 214

AutoCAD SHX Text
ERIKA VASQUEZ & FRANCISCO GOMEZ DEED BOOK 63017, PAGE 177

AutoCAD SHX Text
DRISS MOUROUANE & NADIA AISSAOUI DEED BOOK 52800, PAGE 289

AutoCAD SHX Text
SANTIAGO DIAZ & CINIA ZELEDON DEED BOOK 58083, PAGE 333

AutoCAD SHX Text
ZIZZA FAMILY TRUST DEED BOOK 46679, PAGE 193

AutoCAD SHX Text
EMIR & ADNEDINA PEHILJ DEED BOOK 53075, PAGE 1

AutoCAD SHX Text
ALVAREZ J. ARLEY DEED BOOK 65537, PAGE 210

AutoCAD SHX Text
ANDREW HINESLEY & SHENGYANG HINESLEY DEED BOOK 70816, PAGE 73

AutoCAD SHX Text
RICHARD & JOUVE DECRISTOFORO DEED BOOK 9350, PAGE 323

AutoCAD SHX Text
KATHRYN JENKINSON REVOCABLE TRUST DEED BOOK 53584, PAGE 47

AutoCAD SHX Text
EDWARD DEMBRO LIFE ESTATE DEED BOOK 45245, PAGE 238

AutoCAD SHX Text
APPROXIMATE PROPERTY LINES

AutoCAD SHX Text
APPROXIMATE PROPERTY LINES

AutoCAD SHX Text
APPROXIMATE PROPERTY LINES

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6" P.E.

AutoCAD SHX Text
#4

AutoCAD SHX Text
MEAN HIGH WATER

AutoCAD SHX Text
PINES RIVER

AutoCAD SHX Text
APPROXIMATE STREET LINE

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(C)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(C)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(C)

AutoCAD SHX Text
8"C.I.

AutoCAD SHX Text
8" SEWER

AutoCAD SHX Text
6"CLAY

AutoCAD SHX Text
8"CLAY

AutoCAD SHX Text
8"C.I.

AutoCAD SHX Text
8"C.I.

AutoCAD SHX Text
8"C.I.

AutoCAD SHX Text
8" P.V.C

AutoCAD SHX Text
8" SEWER

AutoCAD SHX Text
8" SEWER

AutoCAD SHX Text
8" SEWER

AutoCAD SHX Text
8" SEWER

AutoCAD SHX Text
8"C.I.

AutoCAD SHX Text
8"PVC

AutoCAD SHX Text
12"C.I.

AutoCAD SHX Text
10"C.I.

AutoCAD SHX Text
(B)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
RECORD CONNECTION

AutoCAD SHX Text
RECORD CONNECTION

AutoCAD SHX Text
(APPROXIMATE) 

AutoCAD SHX Text
(APPROXIMATE) 

AutoCAD SHX Text
(APPROXIMATE) 

AutoCAD SHX Text
(APPROXIMATE) 

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
10"C.I.

AutoCAD SHX Text
10"C.I.

AutoCAD SHX Text
10"C.I.

AutoCAD SHX Text
PLUG

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
RECORD LOCATION N.F.O.

AutoCAD SHX Text
CU

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
6/26/2025

AutoCAD SHX Text
JML/CLB

AutoCAD SHX Text
JAE

AutoCAD SHX Text
DATE

AutoCAD SHX Text
APP

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
NO.

AutoCAD SHX Text
BY

AutoCAD SHX Text
1"=30'

AutoCAD SHX Text
ISSUE/REVISION DESCRIPTION

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECK BY:

AutoCAD SHX Text
VOICE (978) 777-3050, FAX (978) 774-7816

AutoCAD SHX Text
WWW.HANCOCKASSOCIATES.COM

AutoCAD SHX Text
185 CENTRE STREET, DANVERS, MA 01923

AutoCAD SHX Text
28479

AutoCAD SHX Text
IN

AutoCAD SHX Text
OF

AutoCAD SHX Text
5

AutoCAD SHX Text
DWG:

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
LAYOUT:

AutoCAD SHX Text
1

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
PLAN OF LAND

AutoCAD SHX Text
EXISTING CONDITIONS

AutoCAD SHX Text
REVERE, MA

AutoCAD SHX Text
ELEVATION BENCH MARKS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
ELEV.

AutoCAD SHX Text
4.

AutoCAD SHX Text
5.

AutoCAD SHX Text
6.

AutoCAD SHX Text
DATUM:

AutoCAD SHX Text
PREPARED FOR:

AutoCAD SHX Text
12"RCP

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WFA2

AutoCAD SHX Text
79.3

AutoCAD SHX Text
S

AutoCAD SHX Text
D

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
GV

AutoCAD SHX Text
WV

AutoCAD SHX Text
#181

AutoCAD SHX Text
T

AutoCAD SHX Text
8"CI

AutoCAD SHX Text
6"CI

AutoCAD SHX Text
W

AutoCAD SHX Text
6"C.I.

AutoCAD SHX Text
E

AutoCAD SHX Text
OHW

AutoCAD SHX Text
WATER MANHOLE, WATER MAIN

AutoCAD SHX Text
OVERHEAD WIRES AND GUY POLE

AutoCAD SHX Text
WITH SIZE, TEE, GATE VALVE &

AutoCAD SHX Text
& GATE VALVE

AutoCAD SHX Text
GAS MAIN WITH SIZE

AutoCAD SHX Text
FIRE HYDRANT

AutoCAD SHX Text
ELECTRIC LINES

AutoCAD SHX Text
MANHOLE & ROUND CATCHBASIN

AutoCAD SHX Text
& FLOW DIRECTION, CATCHBASIN,

AutoCAD SHX Text
DRAINLINE WITH PIPE SIZE, MATERIAL

AutoCAD SHX Text
SIZE, MATERIAL & FLOW DIRECTION

AutoCAD SHX Text
SEWERLINE & MANHOLE WITH PIPE

AutoCAD SHX Text
EDGE OF VEGETATED AREA

AutoCAD SHX Text
T

AutoCAD SHX Text
WITH FLAG NUMBER AND ELEVATION

AutoCAD SHX Text
RETAINING WALL

AutoCAD SHX Text
TELEPHONE LINES

AutoCAD SHX Text
LIMIT OF 100-FOOT COASTAL BANK BUFFER ZONE

AutoCAD SHX Text
LIMIT OF BORDERING VEGETATED WETLAND

AutoCAD SHX Text
EXISTING UTILITY POLE WITH DESIGNATION

AutoCAD SHX Text
ELECTRIC MANHOLE & UNDERGROUND

AutoCAD SHX Text
TELEPHONE MANHOLE & UNDERGROUND

AutoCAD SHX Text
8

AutoCAD SHX Text
x

AutoCAD SHX Text
x

AutoCAD SHX Text
x

AutoCAD SHX Text
CHAIN LINK FENCE

AutoCAD SHX Text
EDGE OF PAVEMENT

AutoCAD SHX Text
GUARDRAIL

AutoCAD SHX Text
SURFACE CONTOUR

AutoCAD SHX Text
x

AutoCAD SHX Text
8.75

AutoCAD SHX Text
8.25

AutoCAD SHX Text
CURB WITH TOP AND BOTTOM

AutoCAD SHX Text
CURB ELEVATION

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
0

AutoCAD SHX Text
120

AutoCAD SHX Text
60

AutoCAD SHX Text
30

AutoCAD SHX Text
SCALE: 1" = 30'

AutoCAD SHX Text
MASSACHUSETTS STATE PLANE COORDINATE SYSTEM - MAINLAND ZONE (NAD83)

AutoCAD SHX Text
%%ULEGEND

AutoCAD SHX Text
CAST IRON

AutoCAD SHX Text
C.I.

AutoCAD SHX Text
SMH

AutoCAD SHX Text
RCB

AutoCAD SHX Text
CB

AutoCAD SHX Text
DMH

AutoCAD SHX Text
ROUND CATCH BASIN

AutoCAD SHX Text
CATCH BASIN

AutoCAD SHX Text
DRAIN MANHOLE

AutoCAD SHX Text
SEWER MANHOLE

AutoCAD SHX Text
BOLLARD

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
M

AutoCAD SHX Text
MANHOLE (UNKNOWN UTILITY)

AutoCAD SHX Text
12"M

AutoCAD SHX Text
7.48

AutoCAD SHX Text
8.56

AutoCAD SHX Text
WITH ELEVATION, SIZE AND SPECIES

AutoCAD SHX Text
PROMINENT DECIDUOUS TREE

AutoCAD SHX Text
SPOT ELEVATION

AutoCAD SHX Text
LIGHT POLE

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VERTICAL GRANITE CURB

AutoCAD SHX Text
BITUMINOUS CONCRETE

AutoCAD SHX Text
BIT. CONC.

AutoCAD SHX Text
S

AutoCAD SHX Text
D

AutoCAD SHX Text
CU

AutoCAD SHX Text
CONNECTION UNKNOWN

AutoCAD SHX Text
PLASTIC

AutoCAD SHX Text
P.E.

AutoCAD SHX Text
M

AutoCAD SHX Text
MAPLE

AutoCAD SHX Text
%%uTREE ABBREVIATIONS

AutoCAD SHX Text
%%UNOTES:

AutoCAD SHX Text
1) THE HORIZONTAL DATUM FOR THIS SURVEY IS THE MASSACHUSETTS THE HORIZONTAL DATUM FOR THIS SURVEY IS THE MASSACHUSETTS COORDINATE SYSTEM, NAD 1983, MAINLAND ZONE. THE VERTICAL DATUM FOR THIS SURVEY IS THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88). SAID DATUMS WERE ESTABLISHED VIA GPS OBSERVATIONS UTILIZING REALIZATION NAD83(2011) AND GEOID 12A. 2) UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED FROM FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE RECORD INFORMATION ON FILE AT THE CITY ENGINEERING OFFICES, CITY D.P.W., MASS HIGHWAY DEPT. AND UTILITY COMPANIES. OTHER UNDERGROUND UTILITIES MAY EXIST. IT SHALL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER AND THE CONTRACTOR TO VERIFY THE LOCATION, SIZE & ELEVATION OF ALL UTILITIES WITHIN THE AREA OF PROPOSED WORK AND TO CONTACT "DIG-SAFE" AT 811 AT LEAST 72 HOURS PRIOR TO ANY EXCAVATION, DEMOLITION OR CONSTRUCTION. 3) PORTIONS OF THE PROPERTY SHOWN HEREON ARE LOCATED IN THE FEMA FLOOD ZONE "AE" WITH A BASE FLOOD ELEVATION OF 10 FEET. FLOOD ZONE INFORMATION WAS COMPILED FROM THE FEMA MAP OF COMMUNITY NO. 25025C0028J AS REVISED TO  MAP OF COMMUNITY NO. 25025C0028J AS REVISED TO NO. 25025C0028J AS REVISED TO MARCH 16, 2016. 4) MEAN HIGH WATER ELEVATION (4.33 NAVD88) WAS OBTAINED FROM THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION WEBSITE, TIDAL STATION #8443970, BOSTON, MA. 5) LIMITS OF COASTAL BANK DETERMINED FROM A PDF ENTITILED "WETLAND DELINEATION SKETCH MILLS AVENUE, REVERE, MASSACHUSETTS" DELINEATED BY LEC ENVIRONMENTAL CONSULTANTS, INC ON AUGUST 31, 2022. 6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE. A PORTION OF THE INFORMATION REGARDING SAID LINES WAS UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2) 7) EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT UTILITY POLES AND ELECTRIC HANDHOLES. NO INFORMATION REGARDING THE LOCATION OF SAID LINES WAS AVAILABLE AT THE TIME OF THE SURVEY.
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SHEE ] #5 ‘
’7,41 N07)7-EiE HORIZONTAL DATUM FOR THIS SURVEY IS THE MILLS

MASSACHUSETTS COORDINATE SYSTEM, NAD 71983, MAINLAND ZONE.

THE VERTICAL DATUM FOR THIS SURVEY IS THE NORTH AMERICAN AVENUE
VERTICAL DATUM OF 1988 (NAVDSES). SAID DATUMS WERE
ESTABLISHED VIA GPS OBSERVATIONS UTILIZING REALIZATION

NADB3(2011) AND GEOID 12A.

2)  UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED
FROM FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE
RECORD INFORMATION ON FILE AT THE CITY ENGINEERING
OFFICES, CITY D.P.W, MASS HIGHWAY DEPT. AND UTILITY
COMPANIES. OTHER UNDERGROUND UTILITIES MAY EXIST. IT Revere, Massachusetts 02151
SHALL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER AND
THE CONTRACTOR TO VERIFY THE LOCATION. SIZE & ELEVATION
OF ALL UTILITIES WITHIN THE AREA OF PROPOSED WORK AND
TO CONTACT "DIG—SAFE” AT 811 AT LEAST 72 HOURS PRIOR
TO ANY EXCAVATION, DEMOLITION OR CONSTRUCTION.

— MAINLAND ZONE (NAD83)

3)  PORTIONS OF THE PROPERTY SHOWN HEREON ARE
LOCATED IN THE FEMA FLOOD ZONE "AE” WITH A BASE FLOOD
ELEVATION OF 10 FEET. FLOOD ZONE INFORMATION WAS

COMPILED FROM THE FEMA MAP OF COMMUNITY NO.
25025C0028J AS REVISED TO MARCH 16, 2076. PREPARED FOR:

MASSACHUSETTS STATE PLANE COORDINATE SYSTEM

4)  MEAN HIGH WATER ELEVATION (4.33 NAVDES) WAS
OBTAINED FROM THE NATIONAL OCEANIC AND ATMOSFPHERIC

T ADMINISTRATION WEBSITE, TIDAL STATION #8443970, BOSTON, Fl | S S &
MA.
O'NEILL
5)  LIMITS OF COASTAL BANK DETERMINED FROM A FPDF °
ENTITILED "WETLAND DELINEATION SKETCH MILLS AVENUE, INC
REVERE, MASSACHUSETTS” DELINEATED BY LEC ENVIRONMENTAL

CONSULTANTS, INC ON AUGUST 37, 2022.

6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE. _
A PORTION OF THE INFORMATION REGARDING SAID LINES WAS 108 Myrtle Street, Suite 502
UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2) Quincy, Massachusetts 02171

(107c) 7)  EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT

UTILITY POLES AND ELECTRIC HANDHOLES. NO INFORMATION
REGARDING THE LOCATION OF SAID LINES WAS AVAILABLE AT

THE TIME OF THE SURVEY.
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A | DATUM: NVAVDSS

NO. | DESCRIPTION ELEV.
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6. | HYDRANT — BOLT OVER MAIN OUILET 2.3 A.G. 71.00
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NOTES:

7) THE HORIZONTAL DATUM FOR THIS SURVEY IS THE
MASSACHUSETTS COORDINATE SYSTEM, NAD 1983, MAINLAND ZONE.
THE VERTICAL DATUM FOR THIS SURVEY IS THE NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVDSES). SAID DATUMS WERE
ESTABLISHED VIA GPS OBSERVATIONS UTILIZING REALIZATION
NADE3(2011) AND GEOID 12A.

2)  UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED
FROM FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE
RECORD INFORMATION ON FILE AT THE CITY ENGINEERING
OFFICES, CITY D.P.W., MASS HIGHWAY DERPT. AND UTILITY
COMPANIES. OTHER UNDERGROUND UTILITIES MAY EXIST. |T
SHALL BE THE RESFPONSIBILITY OF THE DESIGN ENGINEER AND
THE CONTRACTOR TO VERIFY THE LOCATION, SIZE & ELEVATION
OF ALL UTILITIES WITHIN THE AREA OF PROPOSED WORK AND
TO CONTACT "DIG-SAFE” AT 811 AT LEAST 72 HOURS PRIOR
T0 ANY EXCAVATION, DEMOLITION OR CONSTRUCTION.

3)  PORTIONS OF THE PROPERTY SHOWN HEREON ARE
LOCATED IN THE FEMA FLOOD ZONE "AE” WITH A BASE FLOOD
ELEVATION OF 10 FEET. FLOOD ZONE INFORMATION WAS
COMPILED FROM THE FEMA MAP OF COMMUNITY NO.
25025C0028J AS REVISED TO MARCH 76, 2076.

4)  MEAN HIGH WATER ELEVATION (4.33 NAVDSES) WAS
OBTAINED FROM THE NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION WEBSITE, TIDAL STATION #5443970, BOSTON,
MA.

5)  LIMITS OF COASTAL BANK DETERMINED FROM A PDF
ENTITILED "WETLAND DELINEATION SKETCH MILLS AVENUE,

REVERE, MASSACHUSETTS” DELINEATED BY LEC ENVIRONMENTAL
CONSULTANTS, INC ON AUGUST 31, 2022

6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE.
A PORTION OF THE INFORMATION REGARDING SAID LINES WAS
UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2)

7)  EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT
UTILITY POLES AND ELECTRIC HANDHOLES. NO INFORMATION
REGARDING THE LOCATION OF SAID LINES WAS AVAILABLE AT
THE TIME OF THE SURVEY.
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NOTES:

7) THE HORIZONTAL DATUM FOR THIS SURVEY IS THE
MASSACHUSETTS COORDINATE SYSTEM, NAD 1983, MAINLAND ZONE.
THE VERTICAL DATUM FOR THIS SURVEY IS THE NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVDSS). SAID DATUMS WERE
ESTABLISHED VIA GPS OBSERVATIONS UTILIZING REALIZATION

NAD83(2011) AND GEOID 12A.

2)  UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED
FROM FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE
RECORD INFORMATION ON FILE AT THE CITY ENGINEERING
OFFICES, CITY D.P.W., MASS HIGHWAY DEPT. AND UTILITY
COMPANIES. OTHER UNDERGROUND UTILITIES MAY EXIST. IT
SHALL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER AND
THE CONTRACTOR TO VERIFY THE LOCATION, SIZE & ELEVATION
OF ALL UTILITIES WITHIN THE AREA OF PROPOSED WORK AND
TO CONTACT "DIG-SAFE” AT 811 AT LEAST 72 HOURS PRIOR
70 ANY EXCAVATION, DEMOLITION OR CONSTRUCTION.

3)  PORTIONS OF THE PROPERTY SHOWN HEREON ARE
LOCATED IN THE FEMA FLOOD ZONE "AE” WITH A BASE FLOOD
ELEVATION OF 10 FEET. FLOOD ZONE INFORMATION WAS
COMFILED FROM THE FEMA MAP OF COMMUNITY NO.
25025C0028J AS REVISED TO MARCH 16, 2076.

4)  MEAN HIGH WATER ELEVATION (4.33 NAVDSES) WAS
OBTAINED FROM THE NATIONAL OCEANIC AND ATMOSFPHERIC
ADMINISTRATION WEBSITE, TIDAL STATION #5443970, BOSTON,
MA.

5) LIMITS OF COASTAL BANK DETERMINED FROM A PDF
ENTITILED "WETLAND DELINEATION SKETCH MILLS AVENUE,
REVERE, MASSACHUSETTS” DELINEATED BY LEC ENVIRONMENTAL
CONSULTANTS, INC ON AUGUST 31, 2022

6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE.
A PORTION OF THE INFORMATION REGARDING SAID LINES WAS

UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2)

7)  EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT
UTILITY POLES AND ELECTRIC HANDHOLES. NO INFORMATION
REGARDING THE LOCATION OF SAID LINES WAS AVAILABLE AT
THE TIME OF THE SURVEY.
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6. | HYDRANT — BOLT OVER MAIN OUTLET 2.3 A.G. 11.00 v

NOTES:

7) THE HORIZONTAL DATUM FOR THIS SURVEY IS THE
MASSACHUSETTS COORDINATE SYSTEM, NAD 1983, MAINLAND ZONE.
THE VERTICAL DATUM FOR THIS SURVEY IS THE NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVDSS). SAID DATUMS WERE
ESTABLISHED VIA GPS OBSERVATIONS UTILIZING REALIZATION
NADE3(2011) AND GEOID 12A.

2)  UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED
FROM FIELD LOCATIONS OF STRUCTURES AND FROM AVAILABLE
RECORD INFORMATION ON FILE AT THE CITY ENGINEERING
OFFICES, CITY D.P.W., MASS HIGHWAY DEPT. AND UTILITY
COMPANIES. OTHER UNDERGROUND UTILITIES MAY EXIST. IT
SHALL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER AND
THE CONTRACTOR TO VERIFY THE LOCATION, SIZE & ELEVATION
OF ALL UTILITIES WITHIN THE AREA OF PROPOSED WORK AND
TO CONTACT "DIG-SAFE” AT 811 AT LEAST 72 HOURS PRIOR
T0 ANY EXCAVATION, DEMOLITION OR CONSTRUCTION.

3)  PORTIONS OF THE PROPERTY SHOWN HEREON ARE
LOCATED IN THE FEMA FLOOD ZONE "AE” WITH A BASE FLOOD
ELEVATION OF 10 FEET. FLOOD ZONE INFORMATION WAS
COMFILED FROM THE FEMA MAF OF COMMUNITY NO.
25025C0028J AS REVISED TO MARCH 16, Z076.

4)  MEAN HIGH WATER ELEVATION (4.33 NAVD8S) WAS
OBTAINED FROM THE NATIONAL OCEANIC AND ATMOSFPHERIC
ADMINISTRATION WEBSITE, TIDAL STATION #8443970, BOSTON,

MA.

5)  LIMITS OF COASTAL BANK DETERMINED FROM A PDF
ENTITILED "WETLAND DELINEATION SKETCH MILLS AVENUE,

REVERE, MASSACHUSETTS” DELINEATED BY LEC ENVIRONMENTAL
CONSULTANTS, INC ON AUGUST 31, 2022.

6) EVIDENCE OF UNDERGROUND WATER LINES EXIST ON SITE.
A PORTION OF THE INFORMATION REGARDING SAID LINES WAS

UNAVAILABLE AT THE TIME OF THIS SURVEY. (SEE NOTE 2)

7)  EVIDENCE OF UNDERGROUND ELECTRIC LINES EXIST AT
UTILITY POLES AND ELECTRIC HANDHOLES. NO INFORMATION
REGARDING THE LOCATION OF SAID LINES WAS AVAILABLE AT
THE TIME OF THE SURVEY.
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STMH 6

T.F.=7.80

24" HDPE INV (SE IN)=2.10
24" HDPE INV (S IN)=0.63
36" RCP INV (NE OUT)=0.63

STMH 7

T.F.=7.60

24" HDPE INV (SE IN)=2.24
12" HDPE INV (NE IN)=2.24
24" HDPE INV (NW OUT)=2.24

CB 99
T.F.=7.67

12" HDPE INV (NE OUT)=2.30

STMH 8

TF.=7.78

24" HDPE INV (SE IN)=2.28
24" HDPE INV (NE IN)=2.28
12" HDPE INV (SW IN)=2.28

STMH 4 24” HDPE INV (NW OUT)=2.28
TF.=713

12" HDPE INV (SE IN)=3.24
12" HDPE INV (S IN)=3.24
24" HDPE INV (N OUT)=1.63

CB 100
T.F.=7.25

12" HDPE INV (N IN)=2.70

CB 13
T.F.=7.63
12" HDPE INV (NW OUT)=3.20

STMH 105

T.F.=7.81

24" HDPE INV (SE IN)=1.46
12" HDPE INV (S IN)=1.46
12" HDPE INV (NE IN)=1.46
24" HDPE INV (NW OUT)=1.46

STMH 34

TF.=7.73

24" HDPE INV (SE IN)=1.41
36" RCP INV (SW IN)=-0.40
36" RCP INV (NE OUT)=-0.40

STMH 148
T.F.=7.90

36" RCP INV (SW IN)=-1.35
24" HDPE INV (SE IN)=1.66

DESIGNER [REVIEWER

36" RCP INV (NE OUT)=-1.35

'@N@ CB 14  —
TF.=7.73 CB 106 L)
" - T.F.=7.81 F=7
12" HDPE INV (SW OUT)=2.35 127 HOPE IV (BooDmr e 36" RGP INV (SW N)=—0.65
STMH 9 12" HDPE INV (SE IN)=1.16
T.F.=7.81 36" RCP INV (NE OUT)=—0.65
24" HDPE INV (SE IN)=2.35
24" HDPE INV (SW OUT)=2.35 L o8 111
TF.=7.71
STMH 11 B 107, 12" HDPE INV (NW OUT)=1.26
T.F.=7.40 N
B _ 12" HDPE INV (SW OUT)=1.56 CB 108
24" 0PE 1 W aum-27
(S oUT)=2. 12" HDPE INV (N OUT)=1.92
STMH 10 \
TF.=7.49
12" HDPE INV (SE IN)=2.80 STMH 33
12" HDPE INV (E IN)=2.80 B 103 TF.=7.62
24" HDPE INV (NW OUT)=2.80 ° 24" HDPE INV (SE IN)=1.82
Q) T.F=7.43 12" HDPE INV (E IN)=1.82
12" HDPE INV (N OUT)=1.95 12" HDPE INV (S INY=1.82
24" HDPE INV (NW OUT)=1.82 STMH 17
CcB 101 TF.=7.61
T.F.=7.31 CB 104 24" HDPE INV (SE IN)=2.40
12" HDPE INV (W OUT)=2.90 17'2":;-7'58 12" HDPE INV (S IN)=2.40

HDPE INV (W OUT)=1.95 15* LppE INV (E IN)=2.40

,@\

CcB 21 12" +
T.F.=7.86
12" HDPE INV (SW OUT)=1.97

STMH 16

T.F.=7.80

24" HDPE INV (SE IN)=1.85
12" HDPE INV (NE IN)=1.85
12" HDPE INV (S IN)=1.85
24" HDPE INV (NW OUT)=1.85

CB 109
TF.=7.41
12" HDPE INV (W OUT)=2.55
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24" HDPE INV (NW OUT)=2.40
CB 110
T.F.=7.20
12" HDPE INV (N OUT)=2.50
STMH 32 Thosis
T.F.=8.25 .
. 12" HDPE INV (S IN)=3.03
127 HDPE INV (NE IN)=3.50 12" HDPE INV EE |Ng=3.03
12" HDPE INV (SW IN)=3.50 24” HDPE INV (NW OUT)=3.03
24" HDPE INV (NW OUT)=2.55
CB 102 @\
T.F.=8.22 CB 31
12" HDPE_INV (NE OUT)=3.60 T.F.=8.10
12" HDPE INV (SW OUT)=3.60
CB 20
T.F.=8.08
12" HDPE INV (N OUT)=3.13

CB 19
T.F.=7.93

12” HDPE INV (W OUT)=3.13
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[MS VIEW:

STMH 112

T.F.=7.66

12" HDPE INV (SW IN)=1.09
12" HDPE INV (SE IN)=1.09
18” HDPE INV (NE OUT)=1.09

STMH: 147

T.F.=7.68

36" RCP INV (SW IN)=-2.30
24" HDPE INV (SE IN)=0.81
36" RCP INV (NE OUT)=-2.30

STMH 54

T.F.=7.62

24" HDPE INV (SE IN)=2.22
12" HDPE INV (E IN)=2.22
12" HDPE INV (S IN)=2.22
36" RCP INV (SW IN)=-3.16

STMH 55

36" RCP INV (NE OUT)=-3.16 T.F.=7.56
24" HDPE INV (E IN)=2.64
36" RCP INV (SW IN)=—4.00

36" RCP INV (NE OUT)=-4.00

PUMP STATION LOCATION
TO BE DETERMINED IN
UPLAND AREA

STMH 150

T.F.=8.49

36" RCP INV (NE IN)=-2.85
24 HDPE INV (E IN)=2.52
36" RCP INV (SW OUT)=-2.85

STMH 75

T.F.=8.55

24" HDPE INV (SE IN)=3.51
12" HDPE INV (SE IN)=3.51
12" HDPE INV (E IN)=3.51
24" HDPE INV (W OUT)=3.51

STMH 146

T.F.=7.67

36" RCP INV (NE IN)=-1.84
24" HDPE INV (SE IN)=1.94
36" RCP INV (SW OUT)=-1.84

\ ar 2 J ] ) l
i ——8
CB 114 B 118 ® =@ STMH 94 &
° T.F.=7.89 STMH 120 TF.=7.69
., T.F.=7.55 $‘|3__ §§ 28 12" HDPE INV (W OUT)=2.34 TF.=8.32 36" RCP INV (SW IN)=—4.13
cB 21 12" HDPE INV (NE OUT)=1.28 =1 24" HDPE“INV (E IN)=2.74 36" RCP INV (NE IN)=—3.60
T.F.=7.86 12” HDPE INV (SW OUT)=1.54 12" HDPE INV (SE IN)=2.74 » _
12" HDPE INV (SW OUT)=1.97 CB 90 2 = 36” HDPE INV (NW OUT)=—4.14
50 24" HDPE INV (W OUT)=2.74 CB 129
STMH 16 ?}M;'f;a 12” HDPE INV (N OUT)=2.34 : l_pB ;gg TF=B.26 o8 130
B 113 F.=7. ~ F.=7. 12" HDPE INV (NW OUT)=3.61 F.=8.
T.F.=7.80 TF =766 12" HDPE INV (NE IN)=1.00 12" HDPE INV (NW OUT)=2.81 T.F.=7.59 ( ) 1Tz|.: HB[,,%‘E INV (W OUT)=3.61
24" HDPE INV (SE IN)=1.85 12" HDPE INV (NW OUT)=1.15 24" HDPE INV (SE IN)=1.18 12" HDPE INV (SW OUT)=2.90 )
12" HDPE INV (NE IN)=1.85 18” HDPE INV (SW IN)=1.00 CcB 45J
12" HDPE INV (S IN)=1.85 24" HDPE INV (NW OUT)=1.00 TSFIMH7 ;g T.F.=8.20
24" HDPE INV (NW OUT)=1.85 24" HDPE INV (SE INJ=2.62 12" HDPE INV (N OUT)=2.22
i 12” HDPE INV (NE IN)=2.82
% 24" HDPE INV (W OUT)=2.82
STMH 52 I STMH 86
TF.=7.73 T.F.=8.51
~CB 109 12° HDPE INV (E IN)=2.70 18" HDPE INV (SE IN)=4.04
T.F.=7.41 12" HDPE INV (SE IN)=2.70 O 12" HDPE INV (S IN)=4.04
12" HDPE INV (W OUT)=2.55 24" HDPE INV (SE IN)=2.70 CB 38 12" HDPE INV (NE IN)=4.04
24" HDPE INV (NW OUT)=2.70 T.F.=7.63 24” HDPE INV (NW OUT)=4.04
12" HDPE INV (W OUT)=2.83 CB 89
cB 37 TF.=771 CB 85
. TF.=7.52 TS,IM_“7 gg 12" HDPE INV (SW OUT)=3.34 T.F.=8.22
127 HDPE INV (NW OUT)=2.82 24" HDPE INV (SE I'N)':3'26 T.F.=8.31 12" HDPE INV (SW OUT)=4.11
24" HDPE INV (NW OUT)=3.26
STMH 74
T.F.=7.89
?f,a.-’l%‘},g 12” HDPE INV (S IN)=4.56
12" HDPE INV (W OUT)=3.89 127 HDPE INV (NE IN)=4.56
18” HDPE INV (NW OUT)=4.56
STMH 76 CB 128
TF.=7.65 TF.=7.64
12" HDPE INV (SE IN)=3.78 12" HDPE INV (SW OUT)=4.64
12" HDPE INV (E IN)=3.78
12" HDPE INV (SE IN)=3.78
T'5|I"‘=“7 743 24" HDPE INV (NW OUT)=3.78 %)
12” HDPE INV (SE IN)=3.46 /
12" HDPE INV (E IN)=3.46
24” HDPE INV (NW OUT)=3.46 B 123
T.F.=7.32
12” HDPE INV (NW OUT)=3.89 CB 127
TF.=7.73
12" HDPE INV (N OUT)=4.61
STMH 50
T.F.=8.17
12" HDPE INV (S IN)=2.63
12” HDPE INV (E IN)=2.63 CB’ 116
24" HDPE INV (NW OUT)=2.63 TF.=6.92
12”-HDPE INV (W OUT)=3.58
3 CB 115
E INV (W OUT)=3.13 T.F.=7.01
12" HDPE INV (NW OUT)=3.58
/@\
& STMH 92
(@) B 35 T.F.=8.14
T.F.=813 12" HDPE INV (SE IN)=4.34

12" HDPE INV (W OUT)=2.75

CB 36
T.F.=8.19

12" HDPE INV (N OUT)=2.75

12" HDPE INV (NW OUT)=4.34

CcB 91
T.F.=7.95
12" HDPE INV (NW OUT)=4.42

/@
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STMH 146

T.F.=7.67

36" RCP INV (NE IN)=-1.84
24" HDPE INV (SE IN)=1.94
36" RCP INV (SW OUT)=-1.84

[MS VIEW:

cB 45J
T.F.=8.20
2" HDPE INV (N OUT)=2.22

()

/

N

STMH 58
T.F.=7.96

24" HDPE INV (E IN)=2.13
12" HDPE INV (S IN)=2.13
12" HDPE INV (E IN)=2.13
24" HDPE INV (NW OUT)=2.13

CB 46
T.F.=8.30

STMH 145
T.F.=7.45

36”-RCP INV (NE IN)=—1.41
36" RCPR_INV (SW-OUT)=—1.41

12" HDPE INV (W20UT)=2.22

’@
(@) I —

I/

STMH 134

T.F.=7.84

24” 'HDPE INV (E IN)=1.50
12" HDPE INV (NE IN)=1.50
12” HDPE INV (SE IN)=1.50
24" HDPE INV (NW OUT)=1.50

@~©/©

cB 47—l
T.F.=7.87
12" HDPE INV (NW OUT)=1.55

CB 83
T.F.=8.35

12" HDPE INV (NW OUT)=2.05

STMH 57

T.F.=8.52

12" HDPE INV (E IN)=3.19
12" HDPE INV (S IN)=3.19
24" HDPE INV (W OUT)=3.19

W

CB 43
T.F.=8.39

12" HDPE INV (W OUT)=3.43

CB 44
T.F.=8.48

12" HDPE INV (N OUT)=3.29

®

STMH 70

T.F.=6.25

24" HDPE INV (E IN)=2.44
36" RCP INV (N IN)=0.30
36" RCP INV (S OUT)=0.30

STMH 72

T.Fi=6.46

36" RCP INV (N IN)=0.11
12" HDPE INV (E IN)=2.26
36" RCP INV (S 0OUT)=0.11

CcB 67
T.F.=6.49
12" HDPE INV (W OUT)=2.35
STMH 133
T.F.=7.54 T,I-SEB‘I,gg

36" RCP INV (N IN)=—-0.95
24" HDPE INV (SE IN)=1.37
36" RCP INV (SW OUT)=-0.95

CB 48
T.F.=7.91
12" HDPE INV (SW OUT)=1.60

12" HDPE INV (N OUT)=3.58

STMH 59

T.F.=8.27

12" HDPE INV (E IN)=1.95
12” HDPE INV (SE IN)=1.95
24" HDPE INV (W OUT)=1.95

CB 49

T.F.=8.43

12" HDPE INV (W OUT)=2.05 CB 65
T.F.=7.55

12" HDPE INV (N OUT)=3.88

W

STMH /82
T.F.=6.91

12" HDPE INV (E IN)=3:55

— STMH 141 : >
Sl 12" HDPE INV (S OUT)=1.41
24" HDPE INV (N IN)=0.41 STMH 71
12" HDPE INV (E IN)=2.54 ) T.F.=6.99
36" RCP INV (S OUT)=0.41 12" HDPE INV (E IN)=3.50
12" HDPE INV. (N IN)=1.35
24" HDPEINV (S OUT)=1:35
_AO)
@
CB 64
) T.F.=6.97
\ 12" HDPE INV (W OUT)=3.80
O CB 140
T.F.=6.24
12" HDPE INV (W OUT)=2.63
STMH 69
T.F.=6.51 TFa730
127 HDPE INV (S IN)=2.74 12" HDPE INV (W OUT)=3.94
12" HDPE INV (E IN)=3.00 oe7.42
24" HDPE INV (E IN)=2.74 po=7.42
24" HDPE INV (W OUT)=2.74 T T —
CB 138
T.F.=6.30
12" HDPE INV (W OUT)=3.58
CB 143
T.F.=6.71
STMH 68
T.F.=7.70

12" HDPE INV (S IN)=3.29
12” HDPE INV (E IN)=3.29
24" HDPE INV (W OUT)=3.29

CB 142

T.F.=0.00

CB 66
T.F.=7.29
12" HDPE INV (W OUT)=3.88

DRAFT

TC=7.5

INSTALL NEW
BITUMINOUS CURB (TYP.)

TC=6.9
BC=7.4

NOT FOR CONSTRUCTION

DESIGNER [REVIEWER
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[MS VIEW:

CB 98
T.F.=6.38

CB 1
T.F.=6.98
12" HDPE INV (N OUT)=3.98

12" HDPE INV (NW OUT)=3.38

STMH 6

T.F.=7.80

24" HDPE INV (SE IN)=2.10
24" HDPE INV (S IN)=0.63
36" RCP INV (NE OUT)=0.63

STMH 7

T.F.=7.60

24" HDPE INV (SE IN)=2.24
12" HDPE INV (NE IN)=2.24
24" HDPE INV (NW OUT)=2.24

CB 99
T.F.=7.67

12" HDPE INV (NE OUT)=2.30

STMH 8

T.F.=7.78
24" HDPE INV (SE IN)=2.28
24" HDPE INV (NE IN)=2.28
STMH_4 12" HDPE INV (SW IN)=2.28

T.F.=713 24” HDPE INV (NW OUT)=2.28
12" HDPE INV (SE IN)=3.25

12" HDPE INV (S IN)=3.25
24" HDPE INV (N OUT)=1.63

CB 100
T.F.=7.25

12" HDPE INV (N IN)=2.70

CB 13
T.F.=7.63
12" HDPE INV (NW OUT)=3.20

STMH 105

T.F.=7.81

24" HDPE INV (SE IN)=1.46
12" HDPE INV (S IN)=1.46
12" HDPE INV (NE IN)=1.46
24" HDPE INV (NW OUT)=1.46

CB 106
T.F.=7.81

12" HDPE INV (N5OUT)=1.52

N
'@N@ CB 14
TF.=7.73
12" HDPE INV (SW OUT)=2.35
STMH 9
T.F.=7.81

24” HDPE INV (SE IN)=2.35
24" HDPE INV (SW 0UT)=2.35

STMH 11

T.F.=7.40

24" HDPE INV (NW OUT)=2.70
12" HDPE INV (S OUT)=2.85

STMH 10

T.F.=7.49

12" HDPE INV (SE IN)=2.80
12” HDPE INV (E IN)=2.80
24" HDPE INV (NW OUT)=2.80

CB 103
T.F.=7.43

12" HDPE INV (N OUT)=1.95

CB 101
T.F.=7.31
12" HDPE INV (W OUT)=2.90

STMH 32

T.F.=8.25

12" HDPE INV (NE IN)=3.50
12" HDPE INV (SW IN)=3.50
24" HDPE INV (NW OUT)=2.55

CB 102
T.F.=8.22
12"-HDPE_INV (NE OUT)=3.60

STMH 34

TF.=7.73

24" HDPE INV (SE IN)=1.41
36" RCP INV (SW IN)=-0.40
36" RCP INV (NE OUT)=-0.40

9
@ I
STMH 23
TF.=7.71

—cB 111
T.F.=7.71

CB 107 .

Fr =754 12" HDPE INV (NW OUT)=0.00

12" HDPE INV (SW OUT)=1.56

36" RCP INV (SW-IN)=-0.65
12" HDPE INV (SE IN)=-0.65
36" RCP INV (NE OUT)=-0.65

STMH 148
T.F.=7.90

36" RCP INV (SW IN)=-1.35

24" HDPE INV (SE |N)=1.76 12"
36" RCP INV (NE 0UT)=—1.35 12"
24" }
L
©)
=
\
CB 21 12" H
T.F.=7.86

CB 108
TF.=7.7

12" HDPE INV (N OUT)=1.92

STMH 33

T.F.=7.62

24" HDPE INV (SE IN)=1.82
12" HDPE INV (E IN)=1.82
12” HDPE INV (S IN)=1.82

24" HDPE INV (NW OUT)=1.82 STMH 17
o8 104 T.F.=7.61 3
24" HDPE INV (SE IN)=2.40
T.F.=7.68 12" HDPE INV (S IN)=2.40 4
12" HDPE INV (W OUT)=1.95 12" HppE INV (E IN)=2.40 \
24" HDPE INV (NW OUT)=2.40
CB 110
T.F.=7.20

12" HDPE INV (N OUT)=2.50

STMH 22

T.F.=8.17

12" HDPE INV (S IN)=3.03
12" HDPE INV (E IN)=3.03
24" HDPE INV (NW OUT)=3.03

CcB 31
T.F.=8.10

12" HDPE INV (SW OUT)=3.60

cB 20
T.F.=8.08
12" HDPE INV (N OUT)=3.13

DRAFT — NOT FOR CONSTRUCTION

12" HDPE INV (SW OUT)=1.97

STMH 16

T.F.=7.80

24" HDPE INV (SE IN)=1.85
12" HDPE INV (NE IN)=1.85
12" HDPE INV (S IN)=1.85
24" HDPE INV (NW OUT)=1.85

CB 109
TF.=7.41
12" HDPE INV (W OUT)=2.55

CB 19
T.F.=7.93

12” HDPE INV (W OUT)=3.13
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[MS VIEW:

STMH 112

T.F.=7.66

12" HDPE INV (SW IN)=0.27
12" HDPE INV (SE IN)=0.27
24" HDPE INV (NE OUT)=0.27

STMH 151

T.F.=7.69

36" RCP INV (SW IN)=-2.30
24" HDPE INV (SE IN)=0.09
36" RCP INV (NE OUT)=-2.30

STMH 54

T.F.=7.62

24" HDPE INV (SE IN)=2.22
12" HDPE INV (E IN)=2.22
12" HDPE INV (S IN)=2.22
36" RCP INV (SW IN)=-3.16
36" RCP INV (NE OUT)=-3.16

STMH 55

T.F.=7.56

24" HDPE INV (E IN)=2.64
36" RCP INV (SW IN)=—4.00

36" RCP INV (NE OUT)=-4.00

STMH 150

T.F.=8.49

36" RCP INV (SW IN)=—4.87
24” HDPE INV (E IN)=3.27
36" RCP INV (NE OUT)=-4.87

STMH 75

T.F.=8.55
- 24" HDPE INV (SE IN)=3.51
12" HDPE INV (SE IN)=3.51
12" HDPE INV (E IN)=3.51
24" HDPE INV (W OUT)=3.51

STMH 146 —
T.F.=7.67
36" RCP INV (SW IN)=-5.88
24" "HDPE INV (SE IN)=1.95
36" RCP INV (NE2OUT)=-5.88

@) ]

CB 114
TF.=7.55
CB 21 12" HDPE INV (NE OUT)=0.63
T.F.=7.86
k 12" HDPE INV (SW OUT)=1.97
STMH 16 CB 113
T.F.=7.80 T.F.=7.66
24" HDPE INV (SE IN)=1.85 12" HDPE INV (NW OUT)=0.63
12" HDPE INV (NE IN)=1.85
12" HDPE INV (S IN)=1.85
24" HDPE INV (NW OUT)=1.85
-CB 109
TF.=7.41
12" HDPE INV (W OUT)=2.55
3
E INV (W OUT)=3.13

@/(9

O~ g

CB 25
T.F.=7.78
12" HDPE INV (SW OUT)=1.54
TFo7.78
L 12” HDPE INV (N OUT)=2.34
12" HDPE INV (NE IN)=1.18
24” HDPE INV (SE IN)=1.18
24" HDPE INV (SW IN)=0.18
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STMH 112

T.F.=7.66

12" HDPE INV (SW IN)=2.81
12" HDPE INV (SE IN)=2.81
24" HDPE INV (NE OUT)=2.81

STMH 151

T.F.=7.69

36" RCP INV (NE IN)=2.22
24" HDPE INV (SE IN)=2.22
36" RCP INV (SW OUT)=2.22
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T.F.=7.62
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36" RCP INV-(NE OUT)=2.03
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T.F.=8.35

12" HDPE INV (NW OUT)=2.05

STMH 57

T.F.=8.52

12" HDPE INV (E IN)=3.19
12" HDPE INV (S IN)=3.19
24" HDPE INV (W OUT)=3.19

CB 43
T.F.=8.39
12" HDPE INV (W OUT)=3.43

CB 44
T.F.=8.48
12" HDPE INV (N OUT)=3.29

@

STMH 70

T.F.=6.25

24" HDPE INV (E IN)=2.44
36" RCP INV (S IN)=1.37
36" RCP INV (N OUT)=1.37

STMH 72

T.Fi=6.46

36" RCP INV (S IN)=1.37
12" HDPE INV (E IN)=2.26
36" RCP INV (N OUT)=1.37

CcB 67
T.F.=6.49
12" HDPE INV (W OUT)=2.35
STMH 133
T.F.=7.54 T,I-SEB‘I,gg

367 RCP INV (SW IN)=1.37 12" HDPE INV (N OUT)=3.58

—STMH 141
TF.=6.35
36" RCP INV (S IN)=1.37 STMH 71
12" HDPE INV (E IN)=2.54 ) TF.=6.99 j
36" RCP INV (N OUT)=1.37 12" HDPE INV (E IN)=3.50
36" RCP INV (S IN)=1.37
36" RCPINV (N OUT)=1:37
o
4 CB 64
TF.=6.97
@’ \ 12" HDPE INV (W OUT)=3.80
® CB 140
TF.=6.24
12" HDPE INV (W OUT)=2.63
STMH 69
T.F.=6.51 TF7.0
127 HDPE INV (S IN)=2.74 12" HDPE INV (W OUT)=3.94
12" HDPE INV (E IN)=3.00 oe7.42
24" HDPE INV (E IN)=2.74 o742
% 24" HDPE INV (W OUT)=2.74 T T —
\\
A
CB 138
TF.=6.30
12" HDPE INV (W OUT)=3.58
CB 143
TF.=6.71
STMH 68
TF.=7.70

— STMH_ 82
T.F.=6.91

12” HDPE"INV (E IN)=3.55

36" RCP INV (S IN)=1.37

PUMP STATION LOCATION
TO BE DETERMINED IN

36" RCP INV (N_0OUT)=1.37

BOATWORKS > PROPERTY
\

12" HDPE INV (S IN)=3.29
12” HDPE INV (E IN)=3.29
24" HDPE INV (W OUT)=3.29

CB 142

T.F.=0.00
CB 66

T.F.=7.29
12" HDPE INV (W OUT)=3.88

24" HDPE INV (SE IN)=1.37
36" RCP INV (N OUT)=1.37
CB 48
TF.=7.91
12" HDPE INV (SW OUT)=1.60
STMH 59
TF.=8.27
12" HDPE INV (E IN)=1.95
12” HDPE INV (SE IN)=1.95
24" HDPE INV (W OUT)=1.95
CB 49
TF.=8.43
) 12" HDPE INV (W OUT)=2.05 CB 65
T.F.=7.55
\ 12" HDPE INV (N OUT)=3.88

W

DRAFT —

TC=7.5
BC=7.25

INSTALL BITUMINOUS CURB (TYP.)

TC=6.9
BC=7.4
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[MS VIEW:

CB 98
T.F.=6.38

STMH 153
T.F.=7.36
12" HDPE INV (E IN)=3.25
36" RCP INV (N OUT)=2.03

CB 1
T.F.=6.98
12" HDPE INV (W OUT)=3.98

STMH 4
TF.=7.13

STMH 6
T.F.=7.80

24" HDPE INV (SE IN)=2.03
36" RCP INV (S IN)=2.03
36" RCP INV (NE OUT)=2.03

STMH 7
T.F.=7.60
24" HDPE INV (SE IN)=2.24
12" HDPE INV (NE IN)=2.24
24" HDPE INV (NW OUT)=2.24

CB 99
T.F.=7.67

12" HDPE INV (NE OUT)=2.30

STMH 8
TF.=7.78

24" HDPE INV (SE IN)=2.28
24" HDPE INV (NE IN)=2.28
12" HDPE INV (SW IN)=2.28
24” HDPE INV (NW OUT)=2.28

12" HDPE INV (SE IN)=3.25

36" RCP INV (S
36" RCP INV (N

12" HDPE INV (NW OUT)=3.38

12" HDPE

IN)=2.03
0UT)=2.03

CB 100
T.F.=7.25

12" HDPE INV (N OUT)=2.85

cB 13
TF.=7.63
INV (NW OUT)=3.20

4 9
©)
\Y
CcB 101
TF.=7.31
C)

[{
-@s\@

CB 14
TF.=7.73

STMH 105

T.F.=7.81

24" HDPE INV (SE IN)=2.70
12" HDPE INV (S IN)=2.70
12" HDPE INV (NE IN)=2.70
24" HDPE INV (NW OUT)=2.70

STMH 9 12" HDPE INV (SW OUT)=2.35

T.F.=7.81
24” HDPE INV (SE IN)=2.35
24" HDPE INV (SW 0UT)=2.35

STMH 11

T.F.=7.40

12" HDPE INV (S IN)=2.70
24" HDPE INV (NW OUT)=2.70

STMH 10

T.F.=7.49

12" HDPE INV (SE IN)=2.80
12" HDPE INV (E IN)=2.80
24" HDPE INV (NW OUT)=2.80

12" HDPE INV (W OUT)=2.90

CB 106
T.F.=7.81

12" HDPEZINV (N OUT)=2.80

STMH 33

T.F.=7.62

24" HDPE INV (SE IN)=3.03
12" HDPE INV (E IN)=3.03
12" HDPE INV (S IN)=3.03
24" HDPE INV (NW OUT)=3.03

12" HDPE INV (NE IN)=3.75
12" HDPE INV (SW IN)=3.75
24” HDPE INV (NW OUT)=3.75

12" HDPE INV (NE OUT)=3.85

STMH 34
TF.=7.73

24" HDPE INV (SE IN)=2.60
36" RCP INV (SW IN)=2.03

36" RCP INV (NE OUT)=2.03

L CB 107
T.F.=7.54

STMH 148
T.F.=7.90

36" RCP INV (SW IN)=2.03

24" HDPE INV (SE IN)=2.03
36" RCP INV (NE OUT)=2.03

12" HDPE INV (SW OUT)=2.80
12" HDPE INV (N OUT)=2.32

STMH 23
TF=7.71
36" RCP INV (SW-IN)=2.03
12” HDPE INV (SE IN)=1.95
36" RCP INV (NE OUT)=2.03
CB 111
TF.=7.71
12" HDPE INV (NW OUT)=2.05
CB 108
TF.=7.7

STMH 17
T.F.=7.61
24" HDPE INV (SE IN)=2.75
CB 103 12" HDPE INV (S IN)=2.75
TF—=7.43 12" HDPE INV (E IN)=2.75
12" HDPE INV (N 0UT)=3.20 24" HDPE INV (NW 0UT)=2.75
CB 104
T.F.=7.68
12" HDPE INV (W OUT)=3.20
CB 110
T.F.=7.20
12" HDPE INV (N OUT)=2.85
STMH 32
T.F.=8.25
STMH 22
T.F.=8.17
12" HDPE INV (S IN)=3.40
12" HDPE INV (E IN)=3.40
24" HDPE INV (NW OUT)=3.40
CB 102
T.F.=8.22 @O,
CB 20
T.F.=8.08
12" HDPE INV (N OUT)=3.50
cB 31
T.F.=8.10

12" HDPE INV (SW OUT)=3.85

DRAFT —

12
12
24"
L
%
o
\
CB 21 12" H
T.F.=7.86
12" HDPE INV (SW 0UT)=2.42
STMH 16
T.F.=7.80
24" HDPE INV (SE |N)=2.22
12” HDPE INV (NE |N)=2.22
12" HDPE INV (S |N)=2.22
24" HDPE INV (NW 0UT)=2.22
CB 109
@ T.F.=7.41
/ 12” HDPE INV (W OUT)=2.85
\
(&)
@\
CB 19
T.F.=7.93

12" HDPE INV (W OUT)=3.50
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STMH 112

T.F.=7.66

12" HDPE INV (SW IN)=2.81
12" HDPE INV (SE IN)=2.81
24" HDPE INV (NE OUT)=2.81

STMH 151
T.F.=7.69

36" RCP INV (SW IN)=2.03
24" HDPE INV (SE IN)=2.22
36" RCP INV (NE OUT)=2.03

STMH 54

T.F.=7.62

24" HDPE INV (SE IN)=2.22
12" HDPE INV (E IN)=2.22
12" HDPE INV (S IN)=2.22
36" RCP INV (SW IN)=2.03
36" RCP INV (NE OUT)=2.03

STMH 55

T.F.=7.56

24" HDPE INV (E IN)=2.64
36" RCP INV (SW IN)=2.03
36" RCP INV (NE OUT)=2.03

STMH 150
T.F.=9.98

36" RCP INV (SW_IN)=2.03
24" HDPE INV (E 'IN)=2.03
36" RCP INV (NE OUT)=2.03

STMH 75

T.F.=8.55

24" HDPE INV (SE IN)=3.51
12" HDPE INV (SE IN)=3.51
12" HDPE INV (E IN)=3.51
24" HDPE INV (W OUT)=3.00

STMH 146 —
T.F.=7.67
36" RCP INV (SW IN)=2.03
24” HDPE INV (SE IN)=2.03
36" RCP INV-(NE OUT)=2.03

[MS VIEW:

SHIFT VALVE
\ Q) AN ()14 G
(D j?T \ @
@) {O—@) 0 &,
CB 114 CB 118 (®) )
TF.=7.55 T.F.=7.89
CB 25 R
CB 21 12" HDPE INV (NE OUT)=3.00 T.F.=7.78 12" HDPE INV (W OUT)=2.34 STTri_gH g%g
T.F.=7.86 12” HDPE INV (SW OUT)=2.85 » =0
12" HDPE INV (SW OUT)=2.42 24" HDPE INV (E IN)=2.74
( ) CB 90 12” HDPE INV (SE IN)=2.74 CB 129
STMH 51 i T.F.=7.78 24" HDPE INV (W OUT)=2.74 TF.=8.26 CB 130
\_STMH 16 B TFe7.73 12" HDPE INV (N OUT)=2.34 08 128 12" HDPE INV (NW OUT)=3.61 TF.=8.26
T.F.=7.80 " =l 12" HDPE INV (NE IN)=2.72 12* HOPE INV (SW OUT)=2.90 12" HDPE INV (W OUT)=3.61
24° HOPE INV (SE IN)=2.22 12" HDPE INV (NW OUT)=2.86 24 HDPE INV (SE IN)=2.72 . ,.99 ;gg ( )=2. |
12” HDPE INV (NE IN)=2.22 24" HDPE INV (SW IN)=2.72 . =7 CB 45
12" HDPE INV (S IN)=2.22 24" HDPE INV (NW OUT)=2.72 12" HDPE INV (NW OUT)=2.81 TSI-IMH7 ;g S 12" HOPE INV (N OL.IT-‘).=2§2
24" HDPE INV (NW OUT)=2.22 F.=7. =2.
( ) | 24" HDPE INV (SE IN)=2.82 T.F.=8.51
% 12 HDPE INV (NE IN)=2.82 24” HDPE INV (SE IN)=4.04
STMH 52 - 24" HDPE INV (W OUT)=2.82 12" HDPE INV (S IN)=4.04
TF.=7.73 12" HDPE INV (NE IN)=4.04
_CB 109 12" HDPE INV (E IN)=2.70 24” HDPE INV (NW OUT)=4.04
TF.=7.41 12” HDPE INV (SE IN)=2.70 O
12" HDPE INV (W OUT)=2.85 24" HDPE INV (SE IN)=2.70 CB 38
24" HDPE INV (NW OUT)=2.70 TF.=7.63 B 89 @
12” HDPE INV (W OUT)=2.83 TF.=7.71 VA4 \
STMH 87 12" HDPE INV (SW OUT)=3.34 $l|3: fg 22
. TF.=7.86 TFas ) 12" HDPE INV (SW OUT)=4.11
247 HDPE INV (SE IN)=3.26 12" HDPE INV (N OUT)=4.10
cB 37 12” HDPE INV (NE IN)=3.26 =%
. T.F.=7.52 24" HDPE INV (NW OUT)=3.26
12” HDPE INV (NW OUT)=2.82
STMH 74
T.F.=7.89
12” HDPE INV (S IN)=4.56
TS'IM_"; gg cB 124 12" HDPE INV (NE IN)=4.56
» =2 T.F.=7.39 24" HDPE INV (NW OUT)=4.56
127 HDPE INV (SE IN)=3.78 12" HDPE INV (W OUT)=3.89
12" HDPE INV (E IN)=3.78
12” HDPE INV (SE IN)=3.78
24" HDPE INV (NW OUT)=3.78 CB 128
TF.=7.64
STMH 73 . _
TF.=7.42 12” HDPE INV (SW OUT)=4.64
12” HDPE INV (SE IN)=3.46
12" HDPE INV (E IN)=3.46
24" HDPE INV (NW OUT)=3.46 /@
CB 123
T.F.=7.32
12" HDPE INV (NW OUT)=3.89 CB 127
TF.=7.73
12” HDPE INV (N OUT)=4.61
STMH 50
T.F.=8.17
12” HDPE INV (S IN)=4.17
12” HDPE INV (E IN)=4.17
24” HDPE INV (NW OUT)=4.17
3 CB 115
E INV (W OUT)=3.50 ) T.F.=7.01 9'3__ 36692
12” HDPE INV (NW OUT)=3.58 12° HOPE INV (W OUT)=3.58
STMH 92
©) T.F.=8.14
\ 12” HDPE INV (SE IN)=4.34
B 35 12” HDPE INV (NW OUT)=4.34
T.F.=8.13

12" HDPE INV (W OUT)=4.30

CB 36
T.F.=8.19
12" HDPE INV (N OUT)=4.30

CcB 91
T.F.=7.95

12" HDPE INV (NW OUT)=4.42

&)
\@
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[MS VIEW:

STMH 146 —
T.F.=7.67
36" RCP INV (SW IN)=2.03
24" 'HDPE INV (SE IN)=2.03
36" RCP INV-(NE OUT)=2.03

cB 45J
T.F.=8.20
12" HDPE INV (N OUT)=2.22

STMH 58
T.F.=7.96

24" HDPE INV (E IN)=2.13
12" HDPE INV (S IN)=2.13
12" HDPE INV (E IN)=2.13
24" HDPE INV (NW OUT)=2.13

CB 46
T.F.=8.30

12" HDPE INV (W20UT)=2.22

3

STMH 145
T.F.=7.45

36" RCP INV (SW IN)=1.75
36" RCP INV (NE OUT)=1.75

CB 47 —
T.F.=7.87
12" HDPE INV (N OUT)=1.55

CB 83
T.F.=8.35

12" HDPE INV (N OUT)=2.05

STMH 57

T.F.=8.52

12" HDPE INV (E IN)=3.19
12” HDPE INV (S IN)=3.19
24" HDPE INV (W OUT)=3.19

CB 43
T.F.=8.39
12" HDPE INV (W OUT)=3.43

CB 44
T.F.=8.48

12" HDPE INV (N OUT)=3.29

STMH 133

T.F.=7.54

36" RCP INV (SW IN)=1.37

24" HDPE INV (E IN)=1.37
CB 48 36" RCP INV (N OUT)=1.37
T.F.=7.91
12" HDPE INV (SW 0OUT)=1.60

STMH 134
T.F.=7.86
24” HDPE INV (E IN)=1.50
12" HDPE INV (NE IN)=1.50
12" HDPE INV (S IN)=1.50

24” HDPE INV (W OUT)=1.50 STMH 59

T.F.=8.44

STMH 70

T.F.=6.25

24" HDPE INV (E IN)=2.44
36" RCP INV (S IN)=1.37
36" RCP INV (N OUT)=1.37

STMH 72

T.Fi=6.46

36" RCP INV (S IN)=1.37
12" HDPE INV (E IN)=2.26
36" RCP INV (N OUT)=1.37

CB 67
T.F.=6.49

12" HDPE INV (W OUT)=2.35

CB 137
T.F.=6.33
12" HDPE INV (N OUT)=3.58

12" HDPE INV (NE IN)=1.95

12" HDPE INV (S IN)=1.95

24” HDPE INV (E IN)=1.95
cB 49 24" HDPE INV (W OUT)=1.95

T.F.=8.43

12" HDPE INV (SW 0UT)=2.05

STMH 156
T.F.=8.40

24" HDPE INV (W OUT)=4.13
CONNECT EXIST DRAINAGE IN )
N. SHORE ROAD TO DMH 156

W

CB 65
T.F.=7.55
12" HDPE INV (N OUT)=3.88

— STMH 141

T.F.=6.35

36" RCP INV (S IN)=1.37
12" HDPE INV (E IN)=2.54
36" RCP INV (N OUT)=1.37

STMH 69
T.F.=6.51

CB 138
T.F.=6.30

12" HDPE INV (S IN)=2.74
12" HDPE INV (E IN)=3.00
24" HDPE INV (E IN)=2.74
24" HDPE INV (W OUT)=2.74

INV=1.07

STMH 71

T.F.=6.99

12" HDPE INV (E IN)=3.50
36" RCP INV (S IN)=1.37
42" RCPINV (N OUT)=1.37

CB 140
T.F.=6.24
12" HDPE INV (W OUT)=2.63

12" HDPE INV (W OUT)=3.58

STMH 68

T.F.=7.70

12" HDPE INV (S IN)=3.29
12” HDPE INV (E IN)=3.29
24" HDPE INV (W OUT)=3.29

CB 66
T.F.=7.29

12" HDPE INV (W OUT)=3.88

CB 64 /
T.F.=6.97

12" HDPE INV (W OUT)=3.80

CB 80
T.F.=7.10

12" HDPE INV (N OUT)=3.94

TC=7.42/
BC=7.25

CB 143
T.F.=6.71

12" HDPE INV (N OUT)=3.96

CB 142
T.F.=6.90
12" HDPE INV (NW OUT)=3.96

DRAFT —

STMH 82
T.F.=6.85
18" HDPE'INV (E IN)=1.37
42" RCPINV' (S IN)=1.37
42" RCPINV (W OUT)=1.37 <

STMH 159

T.F.=7.50

12" HDPE, INV. (S IN)=3.76
18” HDPE-INV (E IN)=1.76
18" HDPE INV (W OUT)=1.76

TC=7.74
BC=7.49

INSTALL BITUMINOUS CURB (TYP.)

STMH-. 158
T.F.=7.50
12" HDPE INV (S IN)=3.76

& /,4@\‘\

g‘éi;%? 18" HDPE INV (E IN)=2.18
\V =7 18" HDPE INV (W OUT)=2.18
\ TC=7.47
BC=7.22
STMH 157
TF.=7.50
12" HDPE INV (SE IN)=2.46

18” HDPE INV (W.0UT)=2.46

TC=7.40
BC=7.15
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FUSS &

O’NEILL

Mills Avenue Neighborhood
Site Improvement Plans
Revere, MA

Planning Level Construction Cost Estimate - Concept 5

i Unit of Unit . Total
Description N Cost Quantity Cost
Drainage Construction Costs
LAY AND INSTALL 12" HDPE DRAIN PIPE FT 161.50 962 155,363.00
LAY AND INSTALL 24" HDPE DRAIN PIPE FT 257.50 2,133 549,247.50
LAY AND INSTALL 36" RCP DRAIN PIPE FT 401.50 2,283 916,624.50
FURNISH AND INSTALL CATCH BASIN EA 5,500.00 61 335,500.00
FURNISH AND INSTALL STORM DRAIN MANHOLE EA 6,000.00 48 288,000.00
DRAINAGE STRUCTURE REMOVED EA 10,000.00 27 270,000.00
OUTFALL STRUCTURE EA 85,000.00 1 85,000.00
TIDE GATE EA 50,000.00 1 50,000.00
SET 6" GATE AND GATE BOX EA 3,250.00 1 3,250.00
PUMP STATION ALLOWANCE ALLOW 100,000.00 1 100,000.00
RELOCATION OF UTILITIES ALLOWANCE ALLOW 500,000.00 1 500,000.00
k | $3,252,985.00
Excavation Costs
COMMON FILL CY 10.00 1,000 10,000.00
CRUSHED STONE CY 75.00 940 70,530.00
CLASS B TRENCH EXCAVATION CY 50.00 125 6,250.00
TEST PITS CY 150.00 100 15,000.00
k | $101,780.00
Site Resotration Costs
CURBING REMOVED AND RESET FT 55.00 348 19,140.00
BITUMINOUS CURBING FT 32.50 256 8,320.00
GRAVEL BORROW FOR SUBBASE CY 55.00 5,852 321,846.35
TEMP PAVING (assumed 1") TON 300.00 527 158,010.00
PAVEMENT STANDARD MILLING SY 17.00 17,555 298,439.34
SUPERPAVE SURFACE COURSE - 12.5 TON 220.00 1,463 321,846.35
SUPERPAVE INTERMEDIATE COURSE - 12.5 TON 197.50 1,463 288,930.25
EROSION AND SEDIMENTATION CONTROLS LS 10,000.00 1 10,000.00
k | $1,426,532.30
5% MOBILIZATION LS [$ 239,064.86 | 1 [ $  239,064.86
25% CONSTRUCTION CONTINGENCY LS | $1,255,090.54 | 1 | $ 1,255,090.54
k | $1,494,155.40
TOTAL $6,275,453
| (Rounded) [ 6,275,500

[Date: 11721725

[Prepared By: LDH

[Checked By: SDT

Notes:
based on a

of recent bid

1) Construction cost

F:\P2023\0160\R10\Prelim OPCC\Opt 5- quantity takeoff\2025-11-17_OPCC REVERE .xIsx

for similar proj

within the last three years.
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Appendix C — Existing Conditions H&H Analysis Figures
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Appendix D — Gravity Only H&H Analysis Figures
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Appendix E — Proposed Pump and Berm H&H Analysis Figures
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LastUpdated  6/29/2026 SAH Riverside Neighborhood
Existing Conditions Current Climate

Reference Point DCB01219 (Gilbert CB) Struct Depth 2.22
Existing MHW Existing MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 2.83 3.02 3.28 3.41 2.53 2.90 3.23 3.36
Flooding Depth (ft) 0.61 0.80 1.06 1.19 0.31 0.68 1.01 1.14
Duration (hr) 0.26 0.43 1.07 1.63 0.12 0.24 0.73 1.05
Duration (min) 15.37 25.64 64.38 97.74 7.43 14.33 44.02 62.88
Reference Point DCB03566 (Mills Ave CB) Struct Depth 2.39
Existing MHW Existing MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 1.42 1.85 2.83 3.04 1.42 1.85 2.83 3.04
Flooding Depth (ft) -0.97 -0.54 0.44 0.65 -0.97 -0.54 0.44 0.65
Duration (hr) 0.00 0.00 0.18 0.23 0.00 0.00 0.18 0.23
Duration (min) 0.00 0.00 11.05 13.57 0.00 0.00 11.05 13.57
Reference Point DCB04723 (Mills Ave CB) Struct Depth 2.64
Existing MHW Existing MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 3.24 3.37 3.42 3.45 3.00 3.35 3.42 3.44
Flooding Depth (ft) 0.60 0.73 0.78 0.81 0.36 0.71 0.78 0.80
Duration (hr) 0.16 0.21 0.39 0.48 0.07 0.14 0.28 0.35

Duration (min) 9.70 12.30 23.34 28.50 3.93 8.21 16.63 21.28



Last Updated  6/29/2026 SAH Riverside Neighborhood
Existing Conditions 2050 Climate

Reference Point DCB01219 (Gilbert CB) Struct Depth 2.22
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 3.19 3.29 3.51 3.56
Flooding Depth (ft) 0.97 1.07 1.29 1.34
Duration (hr) 23.80 23.80 23.80 23.80
Duration (min) 1428.00 1428.00 1428.00 1428.00
Reference Point DCB03566 (Mills Ave CB) Struct Depth 2.39
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 3.19 3.22 3.27 3.29
Flooding Depth (ft) 0.80 0.83 0.88 0.90
Duration (hr) 23.80 23.80 23.80 23.80
Duration (min) 1428.00 1428.00 1428.00 1428.00
Reference Point DCB04723 (Mills Ave CB) Struct Depth 2.64
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 4.05 4.06 4.08 4.09
Flooding Depth (ft) 1.41 1.42 1.44 1.45
Duration (hr) 23.80 23.80 23.80 23.80

Duration (min) 1428.00 1428.00 1428.00 1428.00



Last Updated  6/29/2026 SAH Riverside Neighborhood
Existing Conditions 2070 Climate

Reference Point DCB01219 (Gilbert CB) Struct Depth 2.22
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 4.57 4.58 4.62 4.63
Flooding Depth (ft) 2.35 2.36 2.40 2.41
Duration (hr) 23.80 23.80 23.80 23.80
Duration (min) 1428.00 1428.00 1428.00 1428.00
Reference Point DCB03566 (Mills Ave CB) Struct Depth 2.39
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 5.06 5.08 5.12 5.13
Flooding Depth (ft) 2.67 2.69 2.73 2.74
Duration (hr) 23.80 23.80 23.80 23.80
Duration (min) 1428.00 1428.00 1428.00 1428.00
Reference Point DCB04723 (Mills Ave CB) Struct Depth 2.64
Existing MHW
Storm Event 1 2 10 25
Depth (ft) 5.97 5.98 6.02 6.02
Flooding Depth (ft) 3.33 3.34 3.38 3.38
Duration (hr) 23.80 23.80 23.80 23.80

Duration (min) 1428.00 1428.00 1428.00 1428.00



Last Updated

6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood

Reference Point DCB03566 (Mills Ave CB)

CB98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Prop Gravity Current Climate
Struct Depth 1.42
Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 0.49 0.61 1.02 1.36 0.49 0.61 1.02 1.36
Flooding Depth (ft) -0.93 -0.81 -0.40 -0.06 -0.93 -0.81 -0.40 -0.06
Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Struct Depth 3.00
Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 1.23 1.44 2.67 3.53 0.47 0.60 1.37 2.65
Flooding Depth (ft) -1.77 -1.56 -0.33 0.53 -2.53 -2.40 -1.63 -0.35
Duration (hr) 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00
Struct Depth 3.61
Prop Gravity MHW Prop Gravity MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 2.25 2.83 3.43 3.58 0.86 1.22 3.02 3.17
Flooding Depth (ft) -1.36 -0.78 -0.18 -0.03 -2.75 -2.39 -0.59 -0.44
Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



LastUpdated  6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood

Reference Point DCB03566 (Mills Ave CB)

CB 98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Prop Gravity 2050 Climate
Struct Depth 1.42
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 2.03 2.26 3.32 3.59
Flooding Depth (ft) 0.61 0.84 1.90 2.17
Duration (hr) 22.96 22.96 22.96 22.96
Duration (min) 1377.60 1377.60 1377.60 1377.60
Struct Depth 3.00
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 4.06 4.10 4.16 4.18
Flooding Depth (ft) 1.06 1.10 1.16 1.18
Duration (hr) 23.26 23.26 23.26 23.26
Duration (min) 1395.60 1395.60 1395.60 1395.60
Struct Depth 3.61
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 4.73 4.74 4.75 4.76
Flooding Depth (ft) 1.12 1.13 1.14 1.15
Duration (hr) 23.37 23.37 23.37 23.37
Duration (min) 1402.20 1402.20 1402.20 1402.20



LastUpdated  6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood

Reference Point DCB03566 (Mills Ave CB)

CB 98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Prop Gravity 2070 Climate
Struct Depth 1.42
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 3.75 3.76 3.79 3.79
Flooding Depth (ft) 2.33 2.34 2.37 2.37
Duration (hr) 23.16 23.16 23.16 23.16
Duration (min) 1389.60 1389.60 1389.60 1389.60
Struct Depth 3.00
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 5.90 5.91 5.96 5.96
Flooding Depth (ft) 2.90 2.91 2.96 2.96
Duration (hr) 23.22 23.22 23.22 23.22
Duration (min) 1393.20 1393.20 1393.20 1393.20
Struct Depth 3.61
Prop Gravity MHW
Storm Event 1 2 10 25
Depth (ft) 6.61 6.61 6.63 6.64
Flooding Depth (ft) 3.00 3.00 3.02 3.03
Duration (hr) 23.45 23.45 23.45 23.45
Duration (min) 1407.00 1407.00 1407.00 1407.00



Last Updated

6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood
Prop PumpBerm

Current Climate

Reference Point DCB03566 (Mills Ave CB)

CB98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Struct Depth 1.42
Prop PumpBerm MHW Prop PumpBerm MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 0.49 0.61 1.02 1.36 0.49 0.61 1.02 1.36
Flooding Depth (ft) -0.93 -0.81 -0.40 -0.06 -0.93 -0.81 -0.40 -0.06
Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Struct Depth 3.00
Prop PumpBerm MHW Prop PumpBerm MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 1.06 1.19 2.92 3.71 0.47 0.60 1.49 3.18
Flooding Depth (ft) -1.94 -1.81 -0.08 0.71 -2.53 -2.40 -1.51 0.18
Duration (hr) 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.02
Duration (min) 0.00 0.00 0.00 4.42 0.00 0.00 0.00 1.12
Struct Depth 3.61
Prop PumpBerm MHW Prop PumpBerm MLW
Storm Event 1 2 10 25 1 2 10 25
Depth (ft) 0.92 1.03 1.77 2.27 0.42 0.64 1.35 1.83
Flooding Depth (ft) -2.69 -2.58 -1.84 -1.34 -3.19 -2.97 -2.26 -1.78
Duration (hr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



LastUpdated  6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood

Reference Point DCB03566 (Mills Ave CB)

CB 98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Prop PumpBerm 2050 Climate
Struct Depth 1.42
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 0.60 1.21 3.44 3.60
Flooding Depth (ft) -0.82 -0.21 2.02 2.18
Duration (hr) 0.00 0.00 0.28 0.32
Duration (min) 0.00 0.00 16.67 19.45
Struct Depth 3.00
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 1.89 3.90 4.40 4.58
Flooding Depth (ft) -1.11 0.90 1.40 1.58
Duration (hr) 0.00 0.11 0.41 0.51
Duration (min) 0.00 6.32 24.38 30.81
Struct Depth 3.61
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 1.29 1.76 2.86 2.98
Flooding Depth (ft) -2.32 -1.85 -0.75 -0.63
Duration (hr) 0.00 0.00 0.00 0.00
Duration (min) 0.00 0.00 0.00 0.00



LastUpdated  6/29/2026 SAH

Reference Point DCB01219 (Gilbert CB)

CB 116

Riverside Neighborhood

Prop PumpBerm

2070 Climate

Reference Point DCB03566 (Mills Ave CB)

CB 98

Reference Point DCB04723 (Mills Ave CB)

CB 140

Struct Depth 1.42
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 0.68 3.18 3.62 3.63
Flooding Depth (ft) -0.74 1.76 2.20 2.21
Duration (hr) 0.00 0.20 0.44 0.63
Duration (min) 0.00 11.96 26.33 37.69
Struct Depth 3.00
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 2.82 4.28 4.79 4.87
Flooding Depth (ft) -0.18 1.28 1.79 1.87
Duration (hr) 0.00 0.27 0.70 0.87
Duration (min) 0.00 15.95 42.28 52.03
Struct Depth 3.61
Prop PumpBerm MHW
Storm Event 1 2 10 25
Depth (ft) 1.61 2.57 3.19 4.10
Flooding Depth (ft) -2.00 -1.04 -0.42 0.49
Duration (hr) 0.00 0.00 0.00 0.09
Duration (min) 0.00 0.00 0.00 5.47
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Appendix G — 75% Design Plan
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MAP REFERENCE

1.

EXISTING CONDITIONS DEPICTED ON THIS PLAN ARE BASED ON A PLAN ENTITLED: "EXISTING
CONDITIONS PLAN OF LAND IN REVERE, MA” DATED MARCH 17, 2025 PREPARED BY HANCOCK
ASSOCIATES.

TOPOGRAPHIC ELEVATIONS ARE BASED ON NAD83 MASSACHUSETTS STATE PLANE, MAINLAND ZONE
DATUM.

NATURAL RESOURCES WERE DELINEATED BY HANCOCK ASSOCIATES AND LEC CONSULTANTS AND
APPROVED THROUGH AN ORDER OF RESOURCE AREA DELINEATION ISSUED BY THE REVERE
CONSERVATION COMMISSION ISSUED NOVEMBER 10, 2023.

THE SITE IS LCOATED WITH ZONE AE 100 YEAR FLOOD ZONE ACCORIDNG TO FEMA FLOOD
INSURANCE RATE MAPS (FIRM) 2025C0036J AND 2025C0028J, BOTH ISSUED MARCH 16, 2016.

GENERAL NOTES

1.

4.1,

SYMBOLS AND LEGENDS OF PROJECT FEATURES ARE GRAPHIC REPRESENTATIONS AND ARE NOT
NECESSARILY SHOWN ON THE DRAWINGS TO SCALE OR TO THEIR ACTUAL DIMENSION OR LOCATION.
COORDINATE DETAIL SHEET DIMENSIONS, MANUFACTURERS' LITERATURE, SHOP DRAWINGS AND FIELD
MEASUREMENTS OF SUPPLIED PRODUCTS FOR LAYOUT OF THE PROJECT FEATURES.

DO NOT RELY SOLELY ON ELECTRONIC VERSIONS OF DRAWINGS, SPECIFICATIONS, AND DATA FILES
THAT ARE PROVIDED BY THE ENGINEER. FIELD VERIFY LOCATION OF PROJECT FEATURES.

PERFORM NECESSARY CONSTRUCTION NOTIFICATIONS, APPLY FOR AND OBTAIN NECESSARY PERMITS,
PAY FEES, AND POST BONDS ASSOCIATED WITH THE WORK AS REQUIRED BY THE CONTRACT
DOCUMENTS.

LOCATION OF UTILITIES SHOWN HEREON ARE THE RESULT OF SURFACE EVIDENCE AS LOCATED BY
FIELD SURVEY, PLANS OF RECORD, INFORMATION FURNISHED BY THE RESPECTIVE UTILITY
COMPANIES, AND OTHER AVAILABLE SOURCES. THIS PLAN DOES NOT NECESSARILY DEPICT THE
EXACT LOCATION OF ALL UTILITIES WHICH MAY EXIST AT THIS TIME WITHIN THE PREMISES
SURVEYED. LOCATIONS SHOULD BE VERIFIED BY THE RESPECTIVE UTILITY COMPANY BEFORE BEING
RELIED UPON. ALL FIELD CHANGES MUST BE APPROVED BY THE ENGINEER.

LOCATION AND INVERTS OF EXISTING UTILITIES SHALL BE VERIFIED WITH THE ENGINEER PRIOR
TO CONSTRUCTION. ALL FIELD CHANGES MUST BE APPROVED BY THE ENGINEER.

4.2. FUSS & O'NEILL MAKES NO GUARANTEES THAT THE UNDERGROUND UTILITIES SHOWN COMPRISE

ALL SUCH UTILITIES IN THE AREA. FUSS & O'NEILL FURTHER DOES NOT WARRANT THAT THE
UNDERGROUND UTILITIES SHOWN ARE IN THE EXACT LOCATION INDICATED. FUSS & O’NEILL HAS
NOT PHYSICALLY LOCATED THE UNDERGROUND UTILITIES. BEFORE CONSTRUCTION, CALL DIG
SAFE SYSTEMS FOR CLEARANCE.

REGULATORY REQUIREMENTS

1.

12.
13.

14.

14.

14.

EAR

AN APPROVED SET OF PLANS SHALL BE KEPT ON SITE AT ALL TIMES.

WITHIN LOCAL RIGHTS—OF—-WAY, PERFORM THE WORK IN ACCORDANCE WITH LOCAL MUNICIPAL
STANDARDS.

WITHIN STATE RIGHTS—OF—-WAY, PERFORM THE WORK IN ACCORDANCE WITH THE MASS DEPARTMENT
OF TRANSPORTATION STANDARD SPECIFICATIONS.

BE RESPONSIBLE FOR SITE SECURITY AND JOB SAFETY. PERFORM CONSTRUCTION ACTIVITIES IN
ACCORDANCE WITH OSHA STANDARDS AND LOCAL REQUIREMENTS.

DISPOSE OF DEMOLITION DEBRIS IN ACCORDANCE WITH APPLICABLE FEDERAL, STATE AND LOCAL
REGULATIONS, ORDINANCES AND STATUTES.

THIS PROJECT DISTURBS MORE THAN ONE ACRE OF LAND OR IS A PHASE OF A LARGER PROJECT
THAT DISTURBS MORE THAN AN ACRE AND REQUIRES THE COMPLETION OF A STORMWATER
POLLUTION PREVENTION PLAN (SWPPP) AND THE FILING OF A CONSTRUCTION GENERAL PERMIT

(CGP). THE SWPPP SHALL REMAIN ON SITE AT ALL TIMES. PRIOR TO THE START OF CONSTRUCITON,
SUBMIT A NOTICE OF INTENT TO OBTAIN COVERAGE UNDER THE CGP.

COMPLY WITH THE CONDITIONS OF THE CITY OF REVERE, COMMONWEALTH OF MASSACHUSETTS, AND
ANY FEDERAL PERMITS ISSUED FOR THE PROJECT

NOTIFY CITY OF REVERE PLANNING BOARD AND CONSERVATION COMMISSION IN WRITING A MINIMUM
OF 72 HOURS PRIOR TO CONSTRUCTION.

ALLOW AGENTS OR MEMBERS REPRESENTING THE CITY OF REVERE OR OTHER LOCAL, STATE, OR
FEDERAL AUTHORITIES TO ENTER AND INSPECT THE SITE.

POST MASSDEP SIGN NUMBER ASSIGNED IN ACCORDANCE WITH THE ORDER OF CONDITIONS.

UPON COMPLETION OF THE WORK, SUBMIT A COMPLETED REQUEST FOR A CERTIFICATE OF

COMPLIANCE (WPA FORM B8A) AND ANY REQUIRED SUPPORTING DOCUMENTAITON REQUIRED BY THE
CONSERVATION COMMISSION.

NOTIFY THE ENGINEER A MINIMUM OF ONE WEEK PRIOR TO THE INSTALLATION OF STORMWATER
BMPs.

1. STORMWATER BMPS MUST BE INSPECTED BY THE ENGINEER DURING CONSTRUCTION. SCHEDULE
THE WORK IN A MANNER THAT ALLOWS THE ENGINEER TO INSPECT THE CONSTRUCTION OF THE
STORMWATER BMPs.

2. RE-WORK REQUIRED AS A RESULT OF A FAILURE TO NOTIFY THE ENGINEER OF BMP
INSTALLATION SHALL BE DONE AT NO COST TO THE OWNER.

THWORK

DEM

CALL DIG—SAFE 811 OR 1—888-DIG-SAFE A MINIMUM OF 72 HOURS PRIOR TO CONSTRUCTION.
STOP WORK IN THE VICINITY OF SUSPECTED CONTAMINATED SOIL, GROUNDWATER OR OTHER MEDIA.
IMMEDIATELY NOTIFY THE OWNER SO THAT APPROPRIATE TESTING AND SUBSEQUENT ACTION CAN
BE TAKEN. RESUME WORK IN THE IMMEDIATE VICINITY ONLY UPON DIRECTION BY THE OWNER.

PROTECT ALL SLOPES, VEGETATION, PAVING, WALKS, AND IMPROVEMENTS OUTSIDE THE AREAS TO
BE AFFECTED BY THE CONSTRUCTION OF THIS PROJECT.

CATCH BASINS WITHIN THE WORK AREA OR DOWN STREAM OF DRAINAGE FLOW SHALL BE
PROTECTED WITH CATCH BASIN SILT SACKS.

WATER AND CALCIUM CHLORIDE MUST BE AVAILABLE AT ALL TIMES FOR DUST CONTROL.

OLITION

1.

REMOVE AND DISPOSE OF EXISTING UTILITIES, FOUNDATIONS AND UNSUITABLE MATERIAL BENEATH
AND FOR A DISTANCE OF 10 FEET BEYOND THE PROPOSED BUILDING FOOTPRINT INCLUDING
EXTERIOR COLUMNS, UNLESS OTHERWISE NOTED.

TREES, BRUSH AND STUMPS REMOVED BY CLEARING & GRUBBING OPERATIONS SHALL BE
TRANSPORTED OFF THE PROJECT SITE TO AN APPROVED DISPOSAL LOCATION.

ITEMS TO BE STOCKPILED ON-SITE FOR REUSE OR TO BE RELOCATED SHALL BE PROTECTED FROM
CONSTRUCTION OPERATIONS. IF DAMAGED DURING CONSTRUCTION THEY SHALL BE REPLACED
IN—KIND AT NO ADDITIONAL COST TO THE OWNER.

WORK RESTRICTIONS

1.

DO NOT CLOSE OR OBSTRUCT ROADWAYS, SIDEWALKS, FIRE HYDRANTS, AND UTILITIES WITHOUT
APPROPRIATE PERMITS.

WORK IS RESTRICTED TO THE HOURS OF 7:00 AM TO 5:00 PM, MONDAY THROUGH FRIDAY
EXCLUDING HOLIDAYS UNLESS OTHERWISE APPROVED BY THE OWNER AND THE CITY OF REVERE.

CONSTRUCTION LAYOUT

1.

PROVIDE PROPER TRANSITIONS BETWEEN EXISTING AND PROPOSED SITE IMPROVEMENTS. FIELD
VERIFY EXISTING PAVEMENT AND GROUND ELEVATIONS AT THE INTERFACE WITH PROPOSED
PAVEMENTS AND DRAINAGE STRUCTURES BEFORE START OF CONSTRUCTION.

PRIOR TO ORDERING MATERIALS AND BEGINNING CONSTRUCTION, FIELD VERIFY PROPOSED UTILITY
ROUTES AND IDENTIFY ANY INTERFERENCES OR OBSTRUCTIONS WITH EXISTING UTILITIES OR PUBLIC
RIGHTS—OF—WAY.

DIMENSIONS ARE FROM FACE OF CURB, FACE OF BUILDING, FACE OF WALL, AND CENTER LINE OF
PAVEMENT MARKINGS, UNLESS NOTED OTHERWISE.

BOUNDS OR MONUMENTATION DISTURBED DURING CONSTRUCTION SHALL BE SET OR RESET BY A
PROFESSIONAL LICENSED SURVEYOR.

BE RESPONSIBLE FOR THE MAINTENANCE AND SAFETY OF TRAFFIC ON THE PUBLIC AND PRIVATE
WAYS AFFECTED BY THE CONSTRUCTION OF THIS PROJECT.

CONSTRUCT ACCESSIBLE ROUTES, PARKING SPACES, RAMPS, SIDEWALKS AND WALKWAYS IN
CONFORMANCE WITH THE FEDERAL AMERICANS WITH DISABILITIES ACT AND WITH MASSACHUSETTS
ARCHITECTURAL ACCESS BOARD AND LOCAL LAWS AND REGULATIONS (WHICHEVER ARE MORE
STRINGENT).

SITE RESTORATION

1.

PROVIDE 6 INCHES OF TOPSOIL AND SEED TO AREAS DISTURBED DURING CONSTRUCTION AND NOT
DESIGNATED TO BE RESTORED WITH IMPERVIOUS SURFACES (BUILDINGS, PAVEMENTS, WALKS, ETC.)
UNLESS OTHERWISE NOTED. REQUIRED SEED MIX:

—50% KENTUCKY BLUEGRASS
—40% TALL FESCUE
—10% PERENNIAL RYEGRASS
(REFER TO LANDSCAPE:IF APPLICABLE, UPDATE PER LANDSCAPE PLAN)

REPAIR DAMAGES RESULTING FROM CONSTRUCTION LOADS, AT NO ADDITIONAL COST TO OWNER.

RESTORE AREAS DISTURBED BY CONSTRUCTION OPERATIONS OUTSIDE OF THE WORK AREA TO THEIR
ORIGINAL CONDITION OR BETTER, AT NO ADDITIONAL COST TO OWNER.

UTILITIES

1.

10.

TERMINATE EXISTING UTILITIES IN CONFORMANCE WITH LOCAL, STATE AND INDIVIDUAL UTILITY
COMPANY STANDARD SPECIFICATIONS AND DETAILS. COORDINATE UTILITY SERVICE DISCONNECTS
WITH UTILITY REPRESENTATIVES.

THE TYPE, SIZE AND LOCATION OF DEPICTED UNDERGROUND UTILITIES ARE APPROXIMATE
REPRESENTATIONS OF INFORMATION OBTAINED FROM FIELD LOCATIONS OF VISIBLE FEATURES,
EXISTING MAPS AND PLANS OF RECORD, UTILITY MAPPING, AND OTHER SOURCES OF INFORMATION
OBTAINED BY THE ENGINEER. ASSUME NO GUARANTEE AS TO THE COMPLETENESS, SERVICEABILITY,
EXISTENCE, OR ACCURACY OF UNDERGROUND FACILITIES. FIELD VERIFY THE EXACT LOCATIONS,
SIZES, AND ELEVATIONS OF THE POINTS OF CONNECTIONS TO EXISTING UTILITIES.

IMMEDIATELY INFORM THE ENGINEER IN WRITING IF EXISTING UTILITY CONDITIONS CONFLICT OR
DIFFER FROM THAT INDICATED AND IF THE WORK CANNOT BE COMPLETED AS INDICATED.

PAY ALL FEES AND COSTS ASSOCIATED WITH UTILITY MODIFICATIONS AND CONNECTIONS,
REGARDLESS OF THE ENTITY THAT PERFORMS THE WORK.

COORDINATE THE WORK AND WORK SCHEDULE WITH UTILITY COMPANIES. PROVIDE ADEQUATE
NOTICE TO UTILITIES TO PREVENT DELAYS IN CONSTRUCTION.

INSTALL PROPOSED PRIVATE UTILITY SERVICES ACCORDING TO THE REQUIREMENTS PROVIDED BY,
AND APPROVED BY THE AUTHORITY HAVING JURISDICTION (WATER, SEWER, GAS, TELEPHONE,
ELECTRIC, FIRE ALARM, ETC.). COORDINATE FINAL DESIGN LOADS AND LOCATIONS WITH OWNER
AND ARCHITECT.

COORDINATE WITH UTLITY COMPANIES FOR THE REMOVAL/RELOCATION OF OVERHEAD WIRE AND
POLES.

THE PLUMBING CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF DRAINAGE AND UTILITIES WITHIN
10 FEET OF BUILDING FOOTPRINT.

NOTIFY ABUTTING PROPERTY OWNERS AND THE CITY OF REVERE A MINIMUM OF 5 BUSINESS DAYS
PRIOR TO DISRUPTION OF UTILITY SERVICE.

ALL WATER SERVICE AND SEWER SERVICE CONNECTIONS SHALL BE COORDINATED WITH THE CITY OF
REVERE DEPARTMENT OF PUBLIC WORKS AND WATER DEPARTMENT.

EROSION AND SEDIMENT CONTROL

1.

3.1.

10.

1.

12.

13.

14.

DISTURBANCE OF SOIL SURFACES IS REGULATED BY STATE LAW AND LOCAL ORDINANCE. WORK
SHALL COMPLY WITH THE FOLLOWING CRITERIA TO PREVENT OR MINIMIZE SOIL EROSION.

PRIOR TO THE COMMENCEMENT OF CONSTRUCTION ACTIVITIES, INSTALL EROSION AND SEDIMENT
CONTROL DEVICES AS SHOWN ON THE PLAN. MAINTAIN EROSION CONTROL DEVICES IN EFFECTIVE
CONDITION DURING CONSTRUCTION.

INSTALL, INSPECT, MAINTAIN, AND/OR REPLACE TEMPORARY AND PERMANENT EROSION CONTROL
DEVICES TO ENSURE PROPER OPERATION IN A TIMELY MANNER THROUGHOUT THE LIFE OF THE
PROJECT. MAINTAIN PERMANENT MEASURES UNTIL CONSTRUCTION OF THE PROJECT IS COMPLETED
OR UNTIL IT IS ACCEPTED BY THE OWNER. DISPOSE OF SEDIMENT IN AN UPLAND AREA.

STABILIZE DISTURBED AREAS WITHIN 30 FEET OF RESOURCE AREAS WITHIN 7 DAYS OF
ACHIEVING FINAL GRADES. AREAS THAT HAVE NOT ACHIEVED FINAL GRADES BUT WILL REMAIN
INACTIVE FOR 7 DAYS SHALL BE TEMPORARY STABILIZED.

INSPECT EROSION AND SEDIMENT CONTROLS DAILY AND REMOVE ACCUMULATED SEDIMENTS AS
NEEDED. REPAIR OR CORRECT ANY ISSUES, AND NOTIFY THE CONSERVATION COMMISSION
IMMEDIATELY.

MAINTAIN A STOCKPILE OF ADDITIONAL EROSION AND SEDIMENT CONTROL DEVICES ON SITE AT ALL
TIMES. AT A MINIMUM, MAINTAIN A STOCKPILE OF AT LEAST 100 FEET OR 10% OF THE TOTAL
AMOUNT OF DEVICES CURRENTLY DEPLOYED AT THE SITE, WHICHEVER IS GREATER.

CLEAN ROADS, CONTROL DUST, AND TAKE NECESSARY MEASURES TO ENSURE THAT THE SITE AND
ALL ROADS BE MAINTAINED IN A MUD— AND DUST—FREE CONDITION AT ALL TIMES THROUGHOUT
THE LIFE OF THE CONTRACT. DUST CONTROL SHALL INCLUDE, BUT IS NOT LIMITED TO, WATER
AND/OR CRUSHED STONE OR COARSE GRAVEL, SUBJECT TO THE APPROVAL OF THE ENGINEER.

VEHICLE TRAFFIC ENTERING OR EXITING THE PROJECT SITE SHALL PASS OVER CONSTRUCTION
ENTRANCE(S). MAINTAIN THE CONSTRUCTION ENTRANCE(S) IN A CONDITION THAT WILL PREVENT
TRACKING OR FLOWING OF SEDIMENT ONTO THE SURROUNDING ROADWAYS. THIS WILL REQUIRE
PERIODIC TOP DRESSING WITH ADDITIONAL STONE OR ADDITIONAL LENGTH AS CONDITIONS DEMAND
AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT. ALL SEDIMENT
SPILLED, DROPPED, WASHED, OR TRACKED ONTO THE SURROUNDING ROADWAYS MUST BE REMOVED
IMMEDIATELY.

INSTALL PERIMETER SEDIMENT CONTROL BARRIERS AS SHOWN ON THE SITE PLANS OR AS MAY BE
REQUIRED TO PREVENT SEDIMENT FLOW TO STORM DRAINS OR SURFACE WATERS. A ROW OF
STAKED HAYBALES OR A SILT FENCE SHALL ALSO BE INSTALLED AROUND ANY SOIL STOCKPILE
AREAS. CLEANOUT OF ACCUMATED SEDIMENT BEHIND PERIMETER SEDIMENT CONTROL BARRIER IS
NECESSARY IF ONE—-HALF THE ORIGINAL HEIGHT OF THE BARRIER BECOMES FILLED WITH SEDIMENT.
REPLACE BARRIER IMMEDIATELY IF BARRIER DECOMPOSED OR BECOMES INEFFECTIVE.

PERFORM CONSTRUCTION SEQUENCING IN SUCH A MANNER TO CONTROL EROSION AND TO MINIMIZE
THE TIME THAT EARTH MATERIALS ARE EXPOSED BEFORE THEY ARE COVERED, SEEDED, OR
OTHERWISE STABILIZED.

IF FINAL GRADING IS TO BE DELAYED FOR MORE THAN THIRTY (30) DAYS AFTER LAND
DISTURBANCES CEASE, TEMPORARY VEGETATION OR MULCH SHALL BE USED TO STABILIZE SOILS.
OUTSIDE OF THE GROWING SEASON, ONLY WOOD MULCH SHALL BE USED.

PERMANENT VEGETATIVE COVER SHALL BE APPLIED TO ALL DISTURBED AREAS THAT HAVE REACHED
FINISHED GRADE AS SOON AS POSSIBLE, BUT NOT MORE THAN FOURTEEN (14) DAYS AFTER THE
CONSTRUCTION ACTIVITY IN THAT AREA HAS PERMANENTLY CEASED. THE RECOMMENDED
PERMANENT SEEDING DATES ARE APRIL 1 TO JUNE 15 AND AUGUST 15 TO SEPTEMBER 30.

LIMESTONE AND FERTILIZER SHALL BE APPLIED ACCORDING TO SOIL TEST RECOMMENDATIONS
OFFERED BY THE UNIVERSITY OF MASSACHUSETTS SOIL TESTING LABORATORY. IF SOIL TESTING IS
NOT FEASIBLE ON SMALL OR VARIABLE SITES, OR WHERE TIMING IS CRITICAL, FERTILIZER MAY BE
APPLIED AT THE RATE OF 500 POUNDS PER ACRE OR 11.5 POUNDS PER 1,000 SQUARE FEET OF
10—20—-20 OR EQUIVALENT. APPLY LIMESTONE (EQUIVALENT TO 50 PERCENT CALCIUM PLUS
MAGNESIUM OXIDE) AS FOLLOWS: 4 TONS PER ACRE (OR 180 POUNDS PER 1,000 SQUARE FEET)
FOR CLAY, CLAY LOAM AND HIGH ORGANIC SOIL; 3 TONS PER ACRE (OR 135 POUNDS PER 1,000
SQUARE FEET) FOR SANDY LOAM, LOAM, OR SILT LOAM; AND 2 TONS PER ACRE (OR 90 POUNDS
PER 1,000 SQUARE FEET) LOAMY SAND OR SAND.

EXISTING OR PROPOSED STORMWATER DRAINAGE STRUCTURES THAT MAY BE SUBJECT TO
SEDIMENTATION SHALL BE PROTECTED WITH STAKED HAYBALES, SILT FENCE, SILT SACKS, OR OTHER
APPROVED MEASURES THROUGHOUT THE ENTIRE CONSTRUCTION PERIOD.

WASTE DISPOSAL: MATERIALS WHICH COULD BE A POTENTIAL SOURCE OF STORMWATER POLLUTION
SUCH AS GASOLINE, DIESEL FUEL, HYDRAULIC OIL, ETC., SHALL BE STORED AT THE END OF EACH
DAY IN A STORAGE TRAILER OR COVERED LOCATION AND TAKEN OFF—SITE AND PROPERLY
DISPOSED OF. ALL TYPES OF WASTE GENERATED AT THIS SITE SHALL BE DISPOSED OF IN A
MANNER CONSISTENT WITH STATE LAW AND/OR REGULATIONS.

15.

16.

17.

ABB

CONTROL OF ALLOWABLE NON—STORMWATER DISCHARGES: IF ALLOWABLE NON—STORM WATER
DISCHARGES ARE OCCURRING AT THE SITE, SUCH DISCHARGES SHALL BE VISUALLY OBSERVED AND
RECORDED. THE LIST OF EXPECTED SOURCES OF ALLOWABLE NON—STORM WATER DISCHARGES FOR
THIS PROJECT ARE AS FOLLOWS: (1) DISCHARGE FROM VEHICLE WASHDOWN WHERE NO DETERGENTS
ARE USED, (2) EXTERNAL BUILDING WASHDOWN WHERE NO DETERGENTS ARE USED, (3) THE USE
OF WATER TO CONTROL DUST, (4) FIRE HYDRANT FLUSHINGS, (5) LAWN WATERING, (6) POTABLE
WATER SOURCES INCLUDING WATERLINE FLUSHINGS, (7) IRRIGATION DRAINAGE, (8) PAVEMENT
WASHWATERS WHERE SPILLS OR LEAKS OF TOXIC OR HAZARDOUS MATERIALS HAVE NOT
OCCURRED (UNLESS ALL SPILLED MATERIALS HAVE BEEN REMOVED) AND WHERE NO DETERGENTS
ARE USED, AND (9) FOUNDATION OR FOOTING DRAINS WHERE FLOWS ARE NOT CONTAMINATED
WITH PROCESS SUCH AS SOLVENTS OR CONTAMINATED BY CONTACT WITH SOILS WHERE SPILLS OR
LEAKS OF TOXIC OR HAZARDOUS MATERIALS HAS OCCURRED.

GOOD HOUSEKEEPING: THE PROJECT SITE SHALL PROVIDE FOR THE MINIMIZATION OF EXPOSURE OF
CONSTRUCTION DEBRIS (INCLUDING, BUT NOT LIMITED TO, INSULATION, WIRING, PAINTS AND PAINT
CANS, SOLVENTS, WALL BOARD, ETC.) TO PRECIPITATION BY MEANS OF DISPOSAL AND/OR
PROPER SHELTER OR COVER. CONSTRUCTION WASTE MUST BE PROPERLY DISPOSED OF IN ORDER
TO AVOID EXPOSURE TO PRECIPITATION AT THE END OF EACH WORKING DAY.

UPON COMPLETION OF CONSTRUCTION AND ESTABLISHMENT OF PERMANENT GROUND COVER,
REMOVE AND DISPOSE OF TEMPORARY EROSION CONTROL MEASURES. CLEAN SEDIMENT AND DEBRIS
FROM TEMPORARY MEASURES AND FROM PERMANENT STORM DRAIN AND SANITARY SEWER
SYSTEMS.

REVIATIONS

BC
BOT
BW
CB

BOTTOM OF CURB
BOTTOM

BOTTOM OF WALL
CATCH BASIN

C.L.D.I.P. CEMENT LINED DUCTILE IRON PIPE

DMH

DRAINAGE MANHOLE

ELEV ELEVATION

FF FINISHED FLOOR

FG FINISHED GRADE

HDPE HIGH DENSITY POLYETHYLENE
HYD HYDRANT

INV INVERT

M&P MAINTAIN & PROTECT
MAX. MAXIMUM

MIN. MINIMUM

OHW OVERHEAD WIRE

PVC POLYVINYL CHLORIDE

Ré&D REMOVE & DISPOSE

R&R REMOVE & RESET

SMH SANITARY SEWER MANHOLE
TC TOP OF CURB

TF TOP OF FRAME

T™W TOP OF WALL

TYP. TYPICAL
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