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EXHIBIT 1 – EXISTING CONDITION DRAINAGE MAP
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EXHIBIT 3 – INLET DRAINAGE AREA MAP
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Report Summary

Topic 1 Overview Statement 2

Project
Description

The proposed project includes construction a new 80 bed hospital
in two phases. Construction of new flexible at-grade parking lot
around the new buildings, service yard, new access driveway,
exterior flatwork and landscaping are also currently planned.
Construction of a new gym structure with a footprint of
approximately 510 square feet may be considered in the future
but location of this development is not shown/decided at this
stage.

Geotechnical
Characterization

Test borings encountered a surficial topsoil layer underlain by very
loose to loose native soil varying in classification from Poorly
Graded Sand to Silt.
Where encountered, groundwater generally ranged from
approximately 6 to 10 feet below the existing ground surface.

Liquefaction

Based upon the soil composition, relative density, and
groundwater conditions encountered in the test borings, the site is
considered potentially susceptible to liquefaction during the design
seismic event. Therefore, a site specific evaluation of potential
liquefaction hazards is required.

Ground
Improvement/
Shallow
Foundations

Due to presence of weak/loose subgrade, we recommend
supporting the proposed building(s) on conventional spread
footing foundations and soil supported floor slabs provided the
existing soil is improved using an in-situ ground improvement
method such as Aggregate Piers (APs). In addition, if the
supplemental study indicates the site is susceptible to liquefaction
APs could potentially be utilized as a mitigation against
liquefaction. Further details can be found in the Ground
Improvement section. Recommendations for the design of
foundations supported on AP improved soil are provided in the
Shallow Foundations section.

Supplemental
Investigation

Recommendations for a site specific study of potential liquefaction
hazards are discussed in the Supplemental Investigation
section.

General
Comments

This section contains important information about the limitations
of this geotechnical engineering report.

1. If the reader is reviewing this report as a pdf, the Blue Bold section titles listed in the
Topics column can be clicked on to access the corresponding report section.

2. This summary is for convenience only. It should be used in conjunction with the entire
report for design purposes.
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Introduction

This report presents the results of our subsurface exploration and Geotechnical
Engineering services performed for the proposed Encompass Health Rehabilitation
Hospital to be located at Lakeshore Center in Bridgewater, Massachusetts. The purpose
of these services was to provide information and geotechnical engineering
recommendations relative to:

■ Subsurface soil conditions
■ Groundwater conditions
■ Seismic site classification per IBC
■ Site preparation and earthwork
■ Foundation design and construction
■ Interior and exterior slabs design and construction
■ Pavement design and construction
■ Frost considerations

The geotechnical engineering Scope of Services for this project included the
advancement of test borings, laboratory testing, engineering analysis, and preparation
of this report.

Plans showing the site and boring locations are shown on the Site Location and
Exploration Plan attachments, respectively. The boring logs and/or laboratory results
are shown in the Exploration Results attachment. We also collected photographs at
the time of our field exploration program. Representative photos are provided in our
Photography Logs attachment.

Project Description

Our initial understanding of the project was provided in our proposal and was discussed
during project planning. A period of collaboration has transpired since the project was
initiated, and our final understanding of the project conditions is provided in the
following table. Terracon should be notified if any of the following information is
inconsistent with the planned construction, especially the grading limits, as modifications
to our recommendations may be necessary.



Geotechnical Engineering Report
Encompass Health Rehabilitation Hospital | Bridgewater, Massachusetts
March 18, 2025 | Terracon Project No. J4245044

Facilities  | Environmental | Geotechnical |  Materials 2

Item Description

Information
Provided

EHC provided the following information:
■ Request for Proposal (RFP), provided via email on

November 14, 2024 with general description of the
project.

■ Site Plans, provided via email, prepared by Gresham
Smith, dated June 17, 2024 showing the proposed
development and topographical mapping.

■ Column loading information provided by MBA Engineers,
Inc., dated January 2, 2025.

Terracon also submitted a Stage 1 report for the project, dated
May 3, 2024 (GR245268).

Project
Description

The proposed project includes construction a new 80 bed
hospital in two phases. Construction of new flexible at-grade
parking lot around the new buildings, service yard, new access
driveway, exterior flatwork and landscaping are also currently
planned.
Construction of a new gym structure with a footprint of
approximately 510 square feet may be considered in the future
but location of this development is not shown/decided at this
stage.

Proposed
Structure

It is our understanding that the project consists of the
construction of a new hospital building in two phases.
Phase 1: Includes construction of a new, 60 bed, 2-story
structure with a footprint of approximately 69,680 square feet
(SF).
Phase 2: Includes construction of a new, 20 bed, 2-story
structure with a footprint of approximately 11,290 SF.
It is our understanding that construction of both phases may
occur at the same time.

Building
Construction

The type of building construction was not provided at this time.
Based on our experience with similar projects, we anticipate the
building will steel or wood framed with masonry walls.

Finished Floor
Elevation

Grading plans and finished elevations were not provided at the
time of this proposal. We assume the proposed structures will
be at or near existing site grades.

Maximum Loads
■ Columns: 150 kips (provided)
■ Continuous: 3 to 4 kips/linear foot (klf)(assumed)
■ Slabs: 200 to 250 pounds per square foot (psf)(assumed)
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Item Description

Grading

Grading plans have not been provided at the time of this
proposal; however, we anticipate minor fills and cuts, on the
order of four feet or less, will be required. The site grading is
expected to follow existing topography to the extent practicable
for the new buildings.

Below-Grade
Structures

Subterranean levels (i.e., basement) are not anticipated.

Pavements
(assumed)

Paved drive areas and parking will be constructed for the
project. We anticipate driveways and parking will consist of
flexible (asphalt) pavement sections. We have assumed the
traffic classification for flexible pavements consist of the
following:

■ Standard Dut: Parking stalls for autos and pickup trucks
■ Heavy Duty: Traffic consisting of delivery trucks, trash

pickup
The pavement design period is 20 years.

Building Code Massachusetts State Building Code, 10th Edition.

Site Conditions

The following description of site conditions was derived from our site visit in association
with the field investigation.

Item Description

Parcel
Information

The project site is approximately 10-acres and is located on the
west side of Lakeshore Center in Bridgewater, Massachusetts.
The surrounding area is developed with an office building and
apartment building to the north and south sides of the site,
respectively. The site coordinates are 41.9593°N, 71.0348°W
See Site Location.

Existing
Improvements

Undeveloped and wooded.

Current Ground
Cover

Wooded area.

Existing
Topography

(provided
topographical plan)

The project area sloped downwards generally from west to east
from ground surface elevation (El.) of approximately El. 72 feet
to El. 65 feet.
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Geotechnical Characterization

We have developed a general characterization of the subsurface conditions based upon
our review of the subsurface exploration, laboratory data, geologic setting, and our
understanding of the project. This characterization, termed GeoModel, forms the basis of
our geotechnical calculations and evaluation of the site. Conditions observed at each
exploration point are indicated on the individual logs. The individual logs can be found in
the Exploration Results attachment and the GeoModel can be found in the Figures
attachment of this report.

As part of our analyses, we identified the following model layers within the subsurface
profile. For a more detailed view of the model layer depths at each boring location, refer
to the GeoModel.

Model
Layer

Layer Name General Description

1 Topsoil 2 to 7 inches of topsoil

2 Native Soil
Varies from Poorly Graded Sand to Silt, brown to light

brown to gray, generally loose to very loose

Groundwater Conditions

Groundwater was encountered at a majority of our exploratory locations. Where
encountered, groundwater generally ranged from approximately 6 to 10 feet below the
existing ground surface. The following table summarizes the observed groundwater
depths during the exploration program.

Boring No. Groundwater Depth (feet) 1 Groundwater Elevation (feet) 1

B-1 8 64
B-2 10 59

B-3 10 57
B-4 8 59
B-5 10 56
B-6 6 60

B-7 7 61
B-8 6 63

B-9 n/e2 ---

B-10 n/e ---
B-11 6 63
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Boring No. Groundwater Depth (feet) 1 Groundwater Elevation (feet) 1

B-12 n/e ---
B-13 n/e ---
B-14 n/e ---
B-15 n/e ---

B-16 n/e ---
B-17 n/e ---
1. Groundwater depths and elevations are referenced from the existing ground surface.

Further details can be found in the Exploration Results.
2. Not encountered.

Groundwater conditions may be different at the time of construction. Groundwater
conditions may change because of seasonal variations in rainfall, runoff, and other
conditions not apparent at the time of drilling. Civil designs and construction methods
should take into account the potential for shallow groundwater conditions during
seasonally wet periods. Long-term groundwater monitoring was outside the scope of
services for this project.

Seismic Site Class

The seismic design requirements for buildings and other structures are based on Seismic
Design Category. Site Classification is required to determine the Seismic Design
Category for a structure. The Site Classification is based on the upper 100 feet of the
site profile defined by a weighted average value of either shear wave velocity, standard
penetration resistance, or undrained shear strength in accordance with Section 20.4 of
ASCE 7 and the International Building Code (IBC).

Based on the limited soil properties observed at the site and as described on the
exploration logs and results, it is our professional opinion that the Seismic Site
Classification is F due to the site being considered potentially susceptible to
liquefaction, as discussed below.

If the site is considered not susceptible to liquefaction based on a site specific study or
the potential for liquefaction is mitigated, the Seismic Site Classification would be E
based on the results of the current investigation and laboratory testing. Subsurface
explorations at this site were extended to a maximum depth of 56 feet. The site
properties below the boring depth to 100 feet were estimated based on our experience
and knowledge of geologic conditions of the general area. Geophysical testing or deeper
borings may be performed to confirm the conditions or refine the Seismic Site
Classification.
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Liquefaction

Based upon the soil composition, relative density, and groundwater conditions
encountered in the test borings, the site is considered potentially susceptible to
liquefaction during the design seismic event. Therefore, a site specific evaluation of
potential liquefaction hazards is required. Recommendations for a liquefaction evaluation
are discussed in the Supplemental Investigation section.

Geotechnical Overview

As presented above, the subsurface conditions at the site consist of very loose to loose
native sand deposits. Based on the results of the field and laboratory testing, and
reference to the Massachusetts State Building Code, 10th Edition, the soil at the site is
considered potentially susceptible to liquefaction during the design seismic event. As
discussed herein, a site specific liquefaction study is warranted to evaluate the potential
risk of liquefaction. In addition, ground improvement is recommended to improve soil
capacity and help control settlement of the proposed structure.

Potentially Unstable Soils: The near surface soil may be easily disturbed and become
unstable with typical earthwork and construction traffic, especially after precipitation
events. The effective drainage should be completed early in the construction sequence
and maintained after construction to avoid potential issues. If possible, the grading
should be performed during the warmer and drier times of the year (typically May to
October). If grading is performed during the winter months (typically November to
April), an increased risk for possible undercutting and replacement of unstable subgrade
will persist. Additional recommendations are provided in the Earthwork section.

Foundations and Floor Systems: Based on subsurface conditions encountered during
the site investigation, we anticipate proposed development can be supported by shallow
foundations such as spread footing foundations and soil supported floor slabs provided a
ground improvement program is implemented to address the weak subgrade. In
addition, if the supplemental study indicates the site is susceptible to liquefaction,
ground improvement could potentially be utilized as a mitigation against liquefaction.

We recommend ground improvement in slab areas to mitigate potential settlement to
levels acceptable to the owner and project designers. Slab areas not treated with ground
improvement could be subject to future settlement, potentially requiring corrective
measures. A specialty ground improvement designer/contractor should be consulted to
determine the most appropriate stabilization method

The project team should evaluate the information provided in this report, along with
other non-geotechnical factors, when selecting the appropriate foundation type or
ground improvement method. It is important to note that local agencies may restrict the
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use of ground improvement techniques that could allow vertical groundwater migration
or involve introducing chemical materials into the ground or groundwater. The
foundation design or ground improvement systems should be reviewed by Terracon to
ensure compliance with project requirements and regulatory guidelines.

Recommendations for design of foundations and slabs are provided in the Shallow
Foundations and Interior and Exterior Slabs sections of this report.
Recommendations for pavement system presented in the Pavements section.

The recommendations contained in this report are based upon the results of field and
laboratory testing (presented in the Exploration Results attachment), engineering
analyses, and our current understanding of the proposed project. The General
Comments section provides an understanding of the report limitations.

Earthwork

Earthwork is anticipated to include clearing, stripping, grubbing, excavations, and fill
placement. The following sections provide recommendations for use in the preparation of
specifications for the work. Recommendations include critical quality criteria, as
necessary, to render the site in the state considered in our geotechnical engineering
evaluation for foundations, interior and exterior slabs, and pavements.

Site and Subgrade Preparation

Vegetation, topsoil, and root mats should be removed before placing new fill. Complete
stripping of topsoil should be performed in the buildings and parking/driveway areas.
Tree root systems can remove substantial moisture from surrounding soils. Where trees
are removed, the full root ball and all associated dry and desiccated soils should be
removed and replaced.

Subgrades should be proofrolled with at least six passes in perpendicular directions
using a 10-ton vibratory roller in open areas; or a minimum 1-ton self-propelled
vibratory roller or large vibratory plate compactor. The proofrolling should be performed
under the observation of the Geotechnical Engineer.

Unsuitable soil, loose or unstable areas should be delineated and subsequently
addressed by the Geotechnical Engineer. Such areas should be replaced with compacted
Structural Fill or General Fill based on the location of the fill placement. Excessively wet
or dry material should be either removed, or moisture conditioned and recompacted.

In paved areas at the design elevation, if/where deleterious materials, loose or unstable
deposits, or organic laden soil are identified the subgrade should be overexcavated to a
depth of 24 inches below design pavement. Once excavated, the exposed subgrade
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should be proofrolled under observation by the Geotechnical Engineer or their
representative. If the subgrade yields during the proofrolling process, the Geotechnical
Engineer will evaluate whether additional overexcavation or incorporating a woven
geotextile reinforcement layer (such as Mirafi HP370, or equal) is warranted. Woven
geotextile reinforcement should be installed over the subgrade in accordance with
manufacturer’s recommendations and then the excavation can be backfilled to pavement
subgrade elevation in controlled lifts with General Fill.

Based upon the subsurface conditions determined from the geotechnical exploration,
subgrade soils exposed during construction are anticipated to be relatively workable;
however, the workability of the subgrade may be affected by precipitation, repetitive
construction traffic or other factors. If unworkable conditions develop, workability may
be improved by scarifying and drying.

Excavation

We anticipate that excavations for the proposed development can generally be
accomplished with conventional earthmoving equipment. The bottom of excavations
should be thoroughly cleaned of loose soil and disturbed material prior to backfill
placement and/or construction. Excavations into surficial onsite soils could encounter
weak and/or saturated soil conditions with possible caving conditions.

Soil Stabilization

Based on the results of the test borings, excavations into surficial onsite soils could
encounter weak and/or saturated soil conditions; therefore, subgrade stabilization may
be needed. Methods of subgrade stabilization, as described in the following section,
could include scarification, moisture conditioning and recompaction; or removal of
unstable materials and replacement with Structural Fil or General Fill depending on the
intended future use (with or without geosynthetics). The appropriate method of
improvement, if required, would be dependent on factors such as schedule, weather, the
size of area to be stabilized, and the nature of the instability. More detailed
recommendations can be provided during construction as the need for subgrade
stabilization occurs. Performing site grading operations during warm seasons and dry
periods would help reduce the amount of subgrade stabilization required.

If the exposed subgrade is unstable during proofrolling operations, it could be stabilized
using one of the following methods.

■ Scarification and Recompaction: It may be feasible to scarify, dry, and
recompact the exposed soils. The success of this procedure would depend
primarily upon favorable weather and sufficient time to dry the soils. Stable
subgrades likely would not be achievable if the thickness of the unstable soil is
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greater than about 1 foot, if the unstable soil is at or near groundwater levels, or
if construction is performed during a period of wet or cool weather when drying is
difficult.

■ Crushed Stone: The use of crushed stone or crushed gravel is a common
procedure to improve subgrade stability. Typical undercut depths would be
expected to range from about 12 to 18 inches below finished subgrade elevation.
The use of high modulus geotextiles (i.e., engineering fabric or geogrid) could
also be considered after underground work such as utility construction is
completed. Prior to placing the fabric or geogrid, we recommend that all below
grade construction, such as utility line installation, be completed to avoid
damaging the fabric or geogrid. Equipment should not be operated above the
fabric or geogrid until one full lift of crushed stone fill is placed above it. The
maximum particle size of granular material placed over geotextile fabric or
geogrid should not exceed 1-1/2 inches or as recommended by the manufacturer.

Further evaluation of the need and recommendations for subgrade stabilization can be
provided during construction as the geotechnical conditions are exposed.

Fill Material Types

Fill required to achieve design grade should be classified as Structural Fill and General
Fill. Structural Fill is material used below, or within 5 feet of structures. General Fill is
material used to achieve grades outside of these areas.

Regardless of its source, compacted fill should consist of approved materials that are
free of organic matter and debris. Frozen material should not be used, and fill should not
be placed on a frozen subgrade.

Reuse of Onsite Soil: Excavated surficial onsite soil is not suitable for reuse as
Structural Fill due to a relatively uniform gradation and elevated fines content. However,
excavated onsite soil may be selectively reused as General Fill provided it is stable and
can be adequately compacted. Portions of the onsite soil have an elevated fines content
and will be sensitive to moisture conditions (particularly during seasonally wet periods)
and may not be suitable for reuse when above optimum moisture content.
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Imported Fill Materials: Imported fill materials should meet the following material
property requirements.

Fill Type
Massachusetts Department of

Transportation (MassDOT)
Item

Acceptable Location for
Placement

General Fill M1.02.0 – Special Borrow

General raise-in-grade fill within
pavement and landscaping areas.
General Fill should not be placed
beneath settlement sensitive
structures and within foundation
bearing zones.

Structural
Fill

M1.03.0 – Gravel Borrow Type B

Beneath foundations, within
foundation bearing zones, and as
backfill within 5 feet of exterior
foundation walls. Structural Fill
should also be used as raise-in-
grade fill to achieve subgrade
elevations beneath floor slabs and
settlement sensitive structures.

Crushed

Stone 1 M2.01.4 – ¾-inch Crushed Stone

Backfill of underdrains and over
wet subgrades as needed.
Crushed Stone may be substituted
for Structural Fill when approved
by the Geotechnical Engineer.

Non-Frost
Susceptible

Fill 2

M1.03.1 – Processed Gravel for
Subbase (Modified per Note 2)
or
M2.01.4 – ¾-inch Crushed Stone

Below exterior slabs, sidewalks,
pavements, or other ancillary
structures where frost heave may
be a concern.

Floor Slab/
Pavement
Base Course

M2.01.7 – Dense Graded Crushed
Stone for Sub-base

Below floor slabs or pavements as
aggregate base course.

1. Crushed Stone should be separated from soil subgrades, excavation sidewalls,
and backfill using a non-woven geotextile (such as Mirafi 140N or similar).

2. Non-Frost Susceptible (NFS) Fill should contain less than 5 percent material
passing No. 200 sieve size.
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Fill Placement and Compaction Requirements

Structural Fill, General Fill and Crushed Stone should meet the following compaction
requirements.

Item Structural Fill General Fill Crushed Stone

Maximum Lift
Thickness

Maximum Lift Thickness 12 inches or less in loose thickness when
heavy, self-propelled compaction equipment such as Vibratory
Roller is used.
6 inches in loose thickness when hand-guided equipment (i.e.,
jumping jack or plate compactor) is used.

Minimum
Compaction

Requirements 1,2

At least 95% of the
material’s
maximum dry
density

At least 92% of the
material’s
maximum dry
density

Densified and
compacted using at
least six (6) passes
of vibratory roller or
large vibratory plate
compactor

Water Content

Range 1
±3% of optimum
water content

As required to
achieve minimum
compaction
requirements

Not applicable

1. Maximum density and optimum water content as determined by the Modified
Proctor test (ASTM D1557, Method C).

2. If the granular material is a coarse sand or gravel, or of a uniform size, or has a
low fines content, compaction comparison to relative density may be more
appropriate. In this case, granular materials should be compacted to at least
70% relative density (ASTM D4253 and D4254). Materials not amenable to
density testing should be placed and compacted to a stable condition observed
by the Geotechnical Engineer or representative.

Utility Trench Backfill

Soft or unsuitable materials encountered at the bottom of utility trench excavations
should be removed and replaced with structural fill or bedding material in accordance
with public works specifications for the utility to be supported. This recommendation is
particularly applicable to utility work requiring grade control and/or in areas where
subsequent grade raising could cause settlement in the subgrade supporting the utility.
Trench excavation should not be conducted below a downward 1H:1V projection from
existing foundations without engineering review of shoring requirements and
geotechnical observation during construction.
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Onsite materials are considered suitable for backfill of utility and pipe trenches from 1
foot above the top of the pipe to the final ground surface, provided the material is free
of organic matter and deleterious material.

Trench backfills should be mechanically placed and compacted as discussed earlier in
this report. Compaction of initial lifts should be accomplished with hand-operated
tampers or other lightweight compactors. Where trenches are placed beneath slabs or
foundations, the backfill should satisfy the gradation and expansion index requirements
of engineered fill discussed in this report. Flooding or jetting for placement and
compaction of backfill is not recommended.

Grading and Drainage

All grades must provide effective drainage away from the buildings during and after
construction and should be maintained throughout the life of the structure. Water
retained next to the building can result in soil movements greater than those discussed
in this report. Greater movements can result in unacceptable differential floor slab
and/or foundation movements, cracked slabs and walls, and roof leaks. The roof should
have gutters/drains with downspouts that discharge into the site drainage system.

Exposed ground should be sloped and maintained at a minimum 5% away from the
buildings for at least 10 feet beyond the perimeter of the building. Locally, flatter grades
may be necessary to transition ADA access requirements for flatwork. After building
construction and landscaping have been completed, final grades should be verified to
document effective drainage has been achieved. Grades around the structures should
also be periodically inspected and adjusted, as necessary, as part of the structure’s
maintenance program. Where paving or flatwork abuts the structure, a maintenance
program should be established to effectively seal and maintain joints and prevent
surface water infiltration.

Earthwork Construction Considerations

Shallow excavations for the proposed structures are anticipated to be accomplished with
conventional construction equipment. Upon completion of filling and grading, care should
be taken to maintain the subgrade water content prior to construction of grade-
supported improvements such as floor slabs and pavements. Construction traffic over
the completed subgrades should be avoided. The site should also be graded to prevent
ponding of surface water on the prepared subgrades or in excavations. Water collecting
over or adjacent to construction areas should be removed. If the subgrade freezes,
desiccates, saturates, or is disturbed, the affected material should be removed, or the
materials should be scarified, moisture conditioned, and recompacted prior to floor slab
construction.
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As a minimum, excavations should be performed in accordance with OSHA 29 CFR, Part
1926, Subpart P, “Excavations” and its appendices, and in accordance with any
applicable local and/or state regulations.

Construction site safety is the sole responsibility of the contractor who controls the
means, methods, and sequencing of construction operations. Under no circumstances
shall the information provided herein be interpreted to mean Terracon is assuming
responsibility for construction site safety or the contractor's activities; such
responsibility shall neither be implied nor inferred.

Excavations or other activities resulting in ground disturbance have the potential to
affect adjoining properties and structures. Our scope of services does not include review
of available final grading information or consider potential temporary grading performed
by the contractor for potential effects such as ground movement beyond the project
limits. A preconstruction/ precondition survey should be conducted to document nearby
property/infrastructure prior to any site development activity. Excavation or ground
disturbance activities adjacent or near property lines should be monitored or
instrumented for potential ground movements that could negatively affect adjoining
property and/or structures.

Construction Observation and Testing

The earthwork efforts should be monitored under the direction of the Geotechnical
Engineer. Monitoring should include documentation of adequate removal of demolition
debris, pavements, vegetation, topsoil, and unsuitable fill. Foundation excavations and
subgrade preparation should also be observed by the Geotechnical Engineer. If
unanticipated conditions are encountered, the Geotechnical Engineer should be notified
to evaluate the need for supplemental mitigation recommendations.

In addition to the documentation of the essential parameters necessary for construction,
the continuation of the Geotechnical Engineer into the construction phase of the project
provides the continuity to maintain the Geotechnical Engineer’s evaluation of subsurface
conditions, including assessing variations and associated design changes.

Each lift of compacted fill should be tested, evaluated, and reworked, as necessary, until
approved by the Geotechnical Engineer prior to placement of additional lifts. Each lift of
fill should be tested for density and water content at a frequency of at least one test for
every 2,500 square feet of compacted fill in the building areas and 5,000 square feet in
pavement areas. Where not specified by local ordinance, one density and water content
test should be performed for every 50 linear feet of compacted utility trench backfill.
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Ground Improvement

As discussed in the Geotechnical Overview section, due to the presence of weak/loose
subgrade soil, we recommend supporting the proposed building(s) on conventional
spread footing foundations and floor slabs provided the existing soil is improved using an
in-situ ground improvement method such as Aggregate Piers (APs). APs are a ground
improvement technique that produce high lateral stresses within the surrounding soil
matrix, thereby stiffening the reinforced composite soil/aggregate mass. The soil mass
stiffening results in significant strengthening of the foundation bearing layer to support
footings and floor slabs while controlling settlement to tolerable limits.

AP elements will likely consist of 18- to 20-inch diameter open-graded stone filled piers
installed using rapid impact displacement methods in order to minimize spoil and should
be installed through the existing fill into the underlaying soil strata to a sufficient depth
required to satisfy building performance criteria. Sequencing and installation of ground
improvement should consider other site development activities and elements
(demolition, lateral earth support, utility installation, etc.).

APs are a specialty foundation system typically designed and installed by a contractor
licensed by the owner of the patented/proprietary ground improvement system. The
installation of APs will produce vibrations, and we recommend the following
considerations:

■ The specialty contractor / design-build firm must take into consideration minimizing
vibrations in their design.

■ Vibration monitoring should be performed by Terracon during the ground
improvement process.

■ The specialty contractor / design-build firm must develop a contingency plan and
implement engineering controls if the vibrations become too excessive.

Advantages associated with the ground improvement systems include minimal spoils
generated which may require special handling and disposal due to environmental
impacts (if encountered), minimal dewatering efforts, and a relatively short construction
schedule for installation.

The installer should provide detailed design calculations sealed by a professional
engineer licensed in the Commonwealth of Massachusetts. The design calculations
should demonstrate the AP improved system will meet the bearing capacity, long-term
total and differential settlement criteria required for the project. The specialty contractor
should warrant their work as well as the maximum total and differential settlements they
predict. We recommend the design parameters be verified by a full-scale modulus test
(similar to a pile load test) performed in the field. Terracon should be retained to
monitor the modulus test and provide quality assurance (QA) supervision during the
installation of subsequent production piers.
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These ground improvement methods are usually part of the foundation contractor’s
design-build system. Therefore, the subsurface exploration information contained herein
should be provided to the foundation contractors for detailed analysis and design cost
information once the building layout and structural configuration has been advanced.
Typical allowable bearing capacities for footings bearing on ground improvements range
from 4,000 to 6,000 psf.

Shallow Foundations

It is our professional opinion that the proposed buildings may be supported on a shallow
foundation system provided a ground improvement program is implemented to address
the weak/loose subgrade soils. If the site has been prepared in accordance with the
requirements noted in the Earthwork section, the following design parameters are
applicable for shallow foundations. Considerations for using ground improvement are
presented in the Ground Improvement section.

Design Parameters – Compressive Loads

Item Description
Maximum Net Allowable

Bearing Pressure 1, 2
4,000 to 6,000 psf (to be provided by ground
improvement designer)

Required Bearing Stratum 3

Minimum 12 inches of compacted Structural Fill or

Crushed Stone8 placed above improved native soil,

or as specified by the ground improvement
designer.

Minimum Foundation
Dimensions

Columns: 30 inches
Continuous: 18 inches

Ultimate Passive Resistance 4

(Equivalent Fluid Pressures)
390 pcf (Structural Fill)

Ultimate Coefficient of

Friction 5 0.45 (Concrete on Structural Fill or Crushed Stone)

Minimum Embedment below

Finished Grade 6

Exterior footings: 48 inches
Interior footings in unheated areas: 48 inches
Interior footings in heated areas: 18 inches

Estimated Total Settlement

from Structural Loads 2 Less than about 1 inch

Estimated Differential

Settlement 2, 7 About ½ of total settlement



Geotechnical Engineering Report
Encompass Health Rehabilitation Hospital | Bridgewater, Massachusetts
March 18, 2025 | Terracon Project No. J4245044

Facilities  | Environmental | Geotechnical |  Materials 16

Item Description
1. The maximum net allowable bearing pressure is the pressure in excess of the minimum

surrounding overburden pressure at the footing base elevation. Values assume that
exterior grades are no steeper than 20% within 10 feet of structure

2. Values provided are for maximum settlement criteria of 1-inch. Additional geotechnical
consultation will be necessary if higher loads are anticipated.

3. Unsuitable or loose soils should be overexcavated and replaced per the
recommendations presented in the Earthwork section.

4. Use of passive earth pressures require the sides of the excavation for the spread footing
foundation to be nearly vertical and the concrete placed neat against these vertical
faces or that the footing forms be removed and compacted structural fill be placed
against the vertical footing face. Assumes no hydrostatic pressure.

5. Can be used to compute sliding resistance where foundations are placed on suitable
soil/materials. Frictional resistance for granular materials is dependent on the bearing
pressure which may vary due to load combinations.

6. Embedment necessary to minimize the effects of frost and/or seasonal water content
variations. For sloping ground, maintain depth below the lowest adjacent exterior grade
within 5 horizontal feet of the structure.

7. Differential settlements are noted for equivalent-loaded foundations and bearing
elevation as measured over a span of 50 feet.

8. Crushed Stone, if used, should be separated from the excavation base, sidewalls, and
backfill using a non-woven geotextile separation fabric such as Mirafi 140N, or equal.

Design Parameters – Overturning and Uplift Loads

Shallow foundations subjected to overturning loads should be proportioned such that the
resultant eccentricity is maintained in the center-third of the foundation (e.g.,
eccentricity (e) < b/6, where b is the foundation width). This requirement is intended to
keep the entire foundation area in compression during the extreme lateral/overturning
load event. Foundation oversizing may be required to satisfy this condition.

Uplift resistance of spread footings can be developed from the effective weight of the
footing and the overlying soils with consideration to the IBC basic load combinations.

Item Description

Soil Moist Unit Weight 110 pcf

Soil Effective Unit Weight 1 50 pcf

Soil Weight Included in Uplift
Resistance

Soil included within the prism extending up from
the top perimeter of the footing at an angle of 20

degrees from vertical to ground surface

1. Effective (or buoyant) unit weight should be used for soil above the foundation
level and below a water level. The high groundwater level should be used in
uplift design as applicable.
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Foundation Construction Considerations

As noted in the Earthwork section, the foundation excavations should be evaluated
under the observation of the Geotechnical Engineer. The base of all foundation
excavations should be free of water and loose soil, prior to placing concrete. Concrete
should be placed soon after excavating to reduce bearing soil disturbance. Care should
be taken to prevent wetting or drying of the bearing materials during construction.
Excessively wet or dry material or any loose/disturbed material in the bottom of the
foundation excavations should be removed/reconditioned before foundation concrete is
placed.

If unsuitable bearing soils are observed at the base of the planned footing excavation,
the excavation should be extended deeper to suitable soils. The overexcavation should
be backfilled up to the footing base elevation, with describe soil type placed, as
recommended in the Earthwork section.

Interior and Exterior Slabs

Design parameters for floor slabs and exterior pads assume the requirements in the
Earthwork section have been followed. Specific attention should be given to positive
drainage away from the structure and positive drainage of the aggregate base beneath
floor slabs. Considerations for using ground improvement are presented in the Ground
Improvement section.

Floor Slab Design Parameters

Item Description

Floor Slab Support 1
Minimum 12-inch-thick layer of compacted Floor Slab Base
Course placed above improved native soil, or as specified
by the ground improvement designer.

Exterior Slab Support
Minimum 24 inches of compacted Non-Frost Susceptible Fill
(NFS) over proofrolled native subgrades.

Estimated Modulus of
Subgrade Reaction 2 150 pounds per square inch per inch (psi/in) for point loads
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Item Description

1. Floor slabs should be structurally independent of building footings or walls to
reduce the possibility of floor slab cracking caused by differential movements
between the slab and foundation.

2. Modulus of subgrade reaction is an estimated value based upon our experience
with the subgrade condition, the requirements noted in the Earthwork section,
and the floor slab support as noted in this table. It is provided for point loads.
For large area loads the modulus of subgrade reaction would be lower.

It is common to reduce the k-value to account for dimensional effects of large, loaded
areas. For such features, the value of Kc in the following formula is the corrected or
design modulus value in units of psi/in, k is the table value above, and b is the mat
width (short dimension), or tributary loaded area measured in units of feet. Soft or
unstable subgrade will be remediated by scarifying and re-compacting or by over-
excavation and replacement. For sand subgrades, this can be estimated as:

𝐾𝑐 = 𝑘 ൬
𝑏 + 1
2𝑏

൰
2

The use of a vapor retarder should be considered beneath concrete slabs on grade
covered with wood, tile, carpet, or other moisture sensitive or impervious coverings,
when the project includes humidity-controlled areas, or when the slab will support
equipment sensitive to moisture. When conditions warrant the use of a vapor retarder,
the slab designer should refer to ACI 302 and/or ACI 360 for procedures and cautions
regarding the use and placement of a vapor retarder.

Floor Slab Construction Considerations

Finished subgrade, within and for at least 10 feet beyond the floor slab, should be
protected from traffic, rutting, or other disturbance and maintained in a relatively moist
condition until floor slabs are constructed. If the subgrade should become damaged or
desiccated prior to construction of floor slabs, the affected material should be removed,
and structural fill should be added to replace the resulting excavation. Final conditioning
of the finished subgrade should be performed immediately prior to placement of the floor
slab support course.

The Geotechnical Engineer should observe the condition of the floor slab subgrades
immediately prior to placement of the floor slab support course, reinforcing steel, and
concrete. Attention should be paid to high traffic areas that were rutted and disturbed
earlier, and to areas where backfilled trenches are located.
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Pavements

General Pavement Comments

Pavement designs are provided for the traffic conditions and pavement life conditions as
noted in the Project Description section and in the following sections of this report. A
critical aspect of pavement performance is site preparation. Pavement designs noted in
this section must be applied to the site which has been prepared as recommended in the
Earthwork section.

Pavement Design Parameters

Design of pavements have been based on the procedures outlined in the Guideline for
Design of Pavement Structures prepared by the American Association of State Highway
and Transportation Officials (AASHTO).

A California Bearing Ratio (CBR) of 10 was used for the subgrade for the asphaltic
concrete (AC) pavement designs. The design CBR value was assessed per our experience
with the encountered subgrade soils, and our expectation of the quality of the subgrade
as prescribed by the site preparation recommendations outlined in the Earthwork
section.

An 18-kip equivalent single-axle load (ESAL) of 7,000 for standard duty parking areas
and 121,000 for heavy duty areas was used based on a 20-year design life and the
following design requirements:

These assumed traffic design value should be verified by the civil engineer or owner
prior to final design and construction. If the actual traffic value varies from the values
presented above, the pavement thickness recommendations presented herein may not
be applicable. When the actual traffic design information is available Terracon should be
contacted so that the design recommendations can be reviewed and revised if
necessary.
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Pavement Section Thicknesses

The following table provides our opinion of minimum thickness for asphaltic pavement
sections:

Layer
Thickness (inches)

Standard Duty 1 Heavy Duty 1

Asphaltic Top Course 2, 3 1.5 1.5

Asphaltic Binder Course 2 1.5 2.5

Pavement Base Course 4 8.0 12.0

Total Thickness 11.0 16.0

1. See the Project Description section for more specifics regarding traffic
assumptions.

2. All materials should meet the current Massachusetts Department of
Transportation (MassDOT) Standard Specifications for Highways and Bridges, as
listed below for asphaltic materials.

■ Asphaltic Top Course - MassDOT M3.11.0 Surface Course SSC – 12.5
■ Asphaltic Binder Course – MassDOT M.3.11.0 Intermediate Course SIC –

19.0
3. A minimum 1.5-inch surface course should be used on AC pavements.
4. Aggregate base course should meet the fill material described in the

Earthwork section of this report.

Pavement Drainage

Pavements should be sloped to provide rapid drainage of surface water. Water allowed
to pond on or adjacent to the pavements could saturate the subgrade and contribute to
premature pavement deterioration. In addition, the pavement subgrade should be
graded to provide positive drainage within the granular base section.

Pavement Maintenance

The pavement sections represent minimum recommended thicknesses and, as such,
periodic upkeep should be anticipated. Preventive maintenance should be planned and
provided for through an on-going pavement management program. Maintenance
activities are intended to slow the rate of pavement deterioration and to preserve the
pavement investment. Pavement care consists of both localized (e.g., crack and joint
sealing and patching) and global maintenance (e.g., surface sealing). Additional
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engineering consultation is recommended to determine the type and extent of a cost-
effective program. Even with periodic maintenance, some movements and related
cracking may still occur, and repairs may be required.

Pavement performance is affected by its surroundings. In addition to providing
preventive maintenance, the civil engineer should consider the following
recommendations in the design and layout of pavements:

■ Final grade adjacent to paved areas should slope down from the edges at a
minimum 2%.

■ Subgrade and pavement surfaces should have a minimum 2% slope to promote
proper surface drainage.

■ Install pavement drainage systems surrounding areas anticipated for frequent
wetting.

■ Install joint sealant and seal cracks immediately.
■ Seal all landscaped areas in or adjacent to pavements to reduce moisture

migration to subgrade soils.
■ Place compacted, low permeability backfill against the exterior side of curb and

gutter.

Frost Considerations

The soils on this site are considered frost susceptible, and small amounts of water can
affect the performance of the slabs on-grade, sidewalks, and pavements. Exterior slabs
should be anticipated to heave during winter months. If frost action needs to be
eliminated in critical areas, we recommend the use of non-frost susceptible (NFS) fill or
structural slabs (for instance, structural stoops in front of building doors). Placement of
NFS material in large areas may not be feasible; however, the following
recommendations are provided to help reduce potential frost heave:

■ Provide surface drainage away from the building and slabs, and toward the site
drainage system.

■ Install drains around the perimeter of the building, stoops, below exterior slabs
and pavements, and connect them to the site drainage system.

■ Grade subgrades so groundwater potentially perched in overlying more permeable
materials, such as sand or aggregate base, slope toward a site drainage system.

■ Place NFS fill as backfill beneath sidewalks, slabs, and pavements critical to the
project.

■ Place a 3 horizontal to 1 vertical (3H:1V) transition zone between NFS fill and
other soils.

As an alternative to extending NFS fill to the full frost depth, consideration can be made
to placing extruded polystyrene or cellular concrete under a buffer of at least 2 feet of
NFS material.
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Supplemental Investigation

The subsurface investigation and testing for this report was conducted at select locations
as part of our current evaluation of the site for the proposed development. Based on our
findings of current evaluation, the project site is considered potentially susceptible to
liquefaction. Therefore, a site specific study of potential liquefaction hazards in
accordance with the current edition of the Massachusetts State Building, is required.

The recommended supplemental investigation would include advancing Seismic Cone
Penetrometer Tests (SCPTs) to practical refusal depths to obtain measurements of soil
parameters using seismic-reading cones (shear wave velocity measurements generally
recorded at 5-foot depth intervals in the CPTs to develop seismic profiles of the site)
and/or advance additional test borings to a minimum depth of 60 feet to develop a
subsurface profile across the entire building footprint. Additional laboratory testing, such
as gradation and Atterberg limits, would also be conducted as part of the liquefaction
study. Additional deeper explorations would also aid in identifying suitable bearing strata
if alternate foundation options are warranted. We can prepare a proposal for a site
specific liquefaction study upon request.

General Comments

Our analysis and opinions are based upon our understanding of the project, the
geotechnical conditions in the area, and the data obtained from our site exploration.
Variations will occur between exploration point locations or due to the modifying effects
of construction or weather. The nature and extent of such variations may not become
evident until during or after construction. Terracon should be retained as the
Geotechnical Engineer, where noted in this report, to provide observation and testing
services during pertinent construction phases. If variations appear, we can provide
further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately
notified so that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or
identification or prevention of pollutants, hazardous materials or conditions. If the owner
is concerned about the potential for such contamination or pollution, other studies
should be undertaken.

Our services and any correspondence are intended for the sole benefit and exclusive use
of our client for specific application to the project discussed and are accomplished in
accordance with generally accepted geotechnical engineering practices with no third-
party beneficiaries intended. Any third-party access to services or correspondence is
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solely for information purposes to support the services provided by Terracon to our
client. Reliance upon the services and any work product is limited to our client and is not
intended for third parties. Any use or reliance of the provided information by third
parties is done solely at their own risk. No warranties, either express or implied, are
intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation
cost. Any use of our report in that regard is done at the sole risk of the excavating cost
estimator as there may be variations on the site that are not apparent in the data that
could significantly affect excavation cost. Any parties charged with estimating excavation
costs should seek their own site characterization for specific purposes to obtain the
specific level of detail necessary for costing. Site safety and cost estimating including
excavation support and dewatering requirements/design are the responsibility of others.
Construction and site development have the potential to affect adjacent properties. Such
impacts can include damages due to vibration, modification of groundwater/surface
water flow during construction, foundation movement due to undermining or subsidence
from excavation, as well as noise or air quality concerns. Evaluation of these items on
nearby properties are commonly associated with contractor means and methods and are
not addressed in this report. The owner and contractor should consider a
preconstruction/precondition survey of surrounding development. If changes in the
nature, design, or location of the project are planned, our conclusions and
recommendations shall not be considered valid unless we review the changes and either
verify or modify our conclusions in writing.
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Groundwater levels are temporal. The levels shown are representative
of the date and time of our exploration. Significant changes are
possible over time.
Water levels shown are as measured during and/or after drilling. In
some cases, boring advancement methods mask the presence/absence
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Exploration and Testing Procedures

Field Exploration

Exploration No.
Approximate Boring

Depth (feet)
Location

B-1 through B-8 21 to 56 Building Areas

B-9 through B-17 6 Parking/Driveway Area

Boring Layout and Elevations: Terracon personnel provided the boring layout using
handheld GPS equipment (estimated horizontal accuracy of about ±20 feet) and
referencing existing site features. Approximate ground surface elevations were obtained
by interpolation from provided topographic mapping. If elevations and a more precise
boring layout are desired, we recommend boring locations be surveyed.

Subsurface Exploration Procedures: Test borings were advanced with a track-
mounted drill rig (Diedrich D-50) using 4¼-inch hollow steam augers and 4-inch casing
(at B-2). Four samples were obtained in the upper 10 feet of each boring and at
intervals of 5 feet thereafter. In the split-barrel sampling procedure, a standard 2-inch
outer diameter split-barrel sampling spoon was driven into the ground by a 140-pound
automatic hammer falling a distance of 30 inches. The number of blows required to
advance the sampling spoon the middle 12 inches of a typical 24-inch penetration was
recorded as the Standard Penetration Test (SPT) resistance value. The SPT resistance
values, also referred to as N-values, are indicated on the boring logs at the test depths.
For safety purposes, all borings were backfilled with auger cuttings upon completion.

We also observed the boreholes while drilling and at the completion of drilling for the
presence of groundwater. Groundwater observations are shown on the attached boring
logs.

The sampling depths, penetration distances, and other sampling information were
recorded on the boring field logs. The samples were placed in appropriate containers and
taken to our soil laboratory for testing and classification by a Geotechnical Engineer. Our
exploration team prepared boring field logs as part of the drilling operations. These field
logs included visual classifications of the materials observed while drilling and our
interpretation of the subsurface conditions between samples. Final boring logs were
prepared from the field logs. The final boring logs represent the Geotechnical Engineer's
interpretation of the field logs and include modifications based on observations and tests
of the samples in our laboratory.
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Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests. The
laboratory testing program included the following types of tests:

■ Grain Size Distribution
■ Moisture Content
■ Moisture Density Relationship
■ California Bearing Ratio

The laboratory testing program included examination of soil samples by an engineer.
Based on the results of our field and laboratory programs, we described and classified
the soil samples in accordance with the Unified Soil Classification System, as shown in
the Supporting Information attachment.
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Site Location and Exploration Plans

Contents:

Site Location Plan
Exploration Plan with Overlay

Note: All attachments are one page unless noted above.
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6 INCHES OF TOPSOIL
SILTY SAND (SM), bown to light brown, loose

SANDY SILT (ML), light brown, loose to very loose

Boring Terminated at 21 Feet

Boring Log No. B-1
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
8 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 72 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9598° Longitude: -71.0343°
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6 INCHES OF TOPSOIL
POORLY GRADED SAND (SP), grayish brown, loose to medium dense

SILTY SAND (SM), brownish gray, loose

POORLY GRADED SAND (SP), brownish gray, loose

SILTY SAND (SM), brownish gray, loose

SILT (ML), gray, very loose

SILTY SAND (SM), gray, loose

Boring Log No. B-2
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-16-2024

Boring Completed
12-16-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
0 to 5 feet: 4-1/4-inch hollow stem augers
5 to 30 feet: Drive and wash method with 4-inch casing

Notes

Water Level Observations
10 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 69 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9594° Longitude: -71.0344°

Depth (Ft.)

R
ec

o
ve

ry
 (

In
.)

Fi
el

d
 T

es
t

R
es

u
lt
s

1

2



30

25

20

13

SILTY SAND (SM), gray, loose (continued)

SILT (ML), gray, loose to very loose

SILTY SAND (SM), gray, loose

SILT (ML), gray, loose

Boring Terminated at 56 Feet

Boring Log No. B-2
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-16-2024

Boring Completed
12-16-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
0 to 5 feet: 4-1/4-inch hollow stem augers
5 to 30 feet: Drive and wash method with 4-inch casing

Notes

Water Level Observations
10 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 69 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9594° Longitude: -71.0344°
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64.5

62

47
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6 INCHES OF TOPSOIL
SILTY SAND (SM), trace gravel, brown to brownish gray, loose

POORLY GRADED SAND (SP), brownish gray, loose

SILTY SAND (SM), brownish gray to gray, very loose to loose

SILT (ML), gray, very loose

Boring Terminated at 22 Feet

Boring Log No. B-3
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-16-2024

Boring Completed
12-16-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
10 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 67 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9590° Longitude: -71.0343°
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3 INCHES OF TOPSOIL
SILTY SAND (SM), light  brown, loose

POORLY GRADED SAND WITH SILT (SP-SM), light brown, medium dense

SILT (ML), light brown, loose

SILTY SAND (SM), light brown, loose

POORLY GRADED SAND (SP), light brown, loose

SILTY SAND (SM), light brown, loose

SANDY SILT (ML), light brown, loose

Boring Terminated at 22 Feet

Boring Log No. B-4
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-18-2024

Boring Completed
12-18-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
8 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 67 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9592° Longitude: -71.0346°
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2 INCHES OF TOPSOIL
SILTY SAND (SM), light brown, loose

POORLY GRADED SAND (SP), light brown, very loose

SILT (ML), light brown, very loose

SILTY SAND (SM), light brown, loose

Boring Terminated at 22 Feet

Boring Log No. B-5
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-18-2024

Boring Completed
12-18-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
10 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 66 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9589° Longitude: -71.0349°
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4 INCHES OF TOPSOIL
SILTY SAND (SM), light brown, medium dense

POORLY GRADED SAND (SP), light brown, loose to medium dense

SANDY SILT (ML), light brown, very loose

POORLY GRADED SAND (SP), light brown, loose

SILT (ML), light brown, very loose

Boring Terminated at 22 Feet

Boring Log No. B-6
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-18-2024

Boring Completed
12-18-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
6 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 66 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9593° Longitude: -71.0350°
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2 INCHES OF TOPSOIL
POORLY GRADED SAND (SP), light brown, loose

SILTY SAND (SM), light brown, very loose to loose

SANDY SILT (ML), light brown, very loose

SILTY SAND (SM), light brown, loose

SILT (ML), light brown, loose

Boring Terminated at 21 Feet

Boring Log No. B-7
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
7 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 68 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9597° Longitude: -71.0350°
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2 INCH OF TOPSOIL
SILTY SAND (SM), light brown, loose to medium dense

SILT (ML), light brown, loose to very loose

Boring Terminated at 21 Feet

Boring Log No. B-8
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
4-1/4-inch hollow stem augers

Notes

Water Level Observations
6 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 69 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9596° Longitude: -71.0347°
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3 INCHES OF TOPSOIL
SILTY SAND (SM), brown, medium dense

POORLY GRADED SAND (SP), brown, loose

Boring Terminated at 6 Feet

Boring Log No. B-9
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-19-2024

Boring Completed
12-19-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 72 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9593° Longitude: -71.0340°
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7 INCHES OF TOPSOIL
SILTY SAND (SM), trace gravel, light brown, loose

SANDY SILT (ML), light brown, medium dense

Boring Terminated at 6 Feet

Boring Log No. B-10
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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See Exploration PlanLocation:
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2 INCH OF TOPSOIL
SILTY SAND (SM), light brown, medium dense

Boring Terminated at 6 Feet

Boring Log No. B-11
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
6 feet during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.
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See Exploration PlanLocation:
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5 INCHES OF TOSPOIL
POORLY GRADED SAND (SP), trace gravel, light brown, loose

Boring Terminated at 6 Feet

Boring Log No. B-12
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-17-2024

Boring Completed
12-17-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 66 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9595° Longitude: -71.0353°
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4 INCHES OF TOPSOIL
SILTY SAND (SM), brown to gray, loose to medium dense

Boring Terminated at 6 Feet

Boring Log No. B-13
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-19-0204

Boring Completed
12-19-0204

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 66 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9588° Longitude: -71.0352°
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62

3 INCHES OF TOPSOIL
SILTY SAND (SM), brown to gray, loose to medium dense

Boring Terminated at 6 Feet

Boring Log No. B-14
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-19-0204

Boring Completed
12-19-0204

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 68 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9587° Longitude: -71.0343°
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3 INCHES OF TOPSOIL
SILTY SAND (SM), light brown, loose

POORLY GRADED SAND (SP), light brown, medium dense

SILTY SAND (SM), light brown, loose

Boring Terminated at 6 Feet

Boring Log No. B-15
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
D. Drouin

Boring Started
12-18-2024

Boring Completed
12-18-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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See Exploration PlanLocation:

Latitude: 41.9591° Longitude: -71.0351°
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3 INCHES OF TOPSOIL
SILTY SAND (SM), brown, medium dense

Boring Terminated at 6 Feet

Boring Log No. B-16

W
at

er
 L

ev
el

O
bs

er
va

tio
ns

D
ep

th
 (

Ft
.)

5

Facilities | Environmental | Geotechnical | Materials

G
ra

p
h
ic

 L
o
g

M
o
d
el

 L
ay

er

0.3

6.0

12 2-5-8-8
N=13

12-9-8-6
N=17

6-9-13-14
N=22

Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-19-2024

Boring Completed
12-19-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.

Encompass Health Bridgewater - Lakeshore Center
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Elevation: 68 (Ft.) +/-

See Exploration PlanLocation:

Latitude: 41.9590° Longitude: -71.0340°
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2 INCHES OF TOPSOIL
SILTY SAND (SM), brown, medium dense

Boring Terminated at 6 Feet

Boring Log No. B-17
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Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044 Woburn, MA

80 Tower Office Park

Drill Rig
Diedrich D-50

Hammer Type
Automatic

Driller
Geosearch

Logged by
V. Mendoza

Boring Started
12-19-2024

Boring Completed
12-19-2024

Abandonment Method
Boring backfilled with soil cuttings upon completion.

Advancement Method
Continuous split spoon

Notes

Water Level Observations
Groundwater not encountered during drilling

See Exploration and Testing Procedures for a description of field and laboratory procedures used and
additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Elevation Reference: Elevation interpolated from provided topographic map

Samples obtained using a 2-inch O.D. split spoon sampler.
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See Exploration PlanLocation:

Latitude: 41.9596° Longitude: -71.0340°
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Facilities | Environmental | Geotechnical | MaterialsLaboratory tests are not valid if separated from original report.

LL PL PI Cc CuDescription

Silty Sand

Sandy Silt

Silt

Silty Sand

Poorly graded Sand with Silt
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Facilities | Environmental | Geotechnical | MaterialsLaboratory tests are not valid if separated from original report.

LL PL PI Cc CuDescription
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Optimum Water Content
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Maximum Dry Density
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Grab
Sample
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Penetration
Test
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> 4.00

2.00 to 4.00

1.00 to 2.00

0.50 to 1.00

0.25 to 0.50

less than 0.25

Unconfined Compressive
Strength
Qu (tsf)

Encompass Health Bridgewater - Lakeshore Center

Lakeshore Center  |  Bridgewater, MA

Terracon Project No. J4245044
80 Tower Office Park

Woburn, MA

N

(HP)

(T)

(DCP)

UC

(PID)

(OVA)

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Unconfined Compressive
Strength

Photo-Ionization Detector

Organic Vapor Analyzer

Water Level After a
Specified Period of Time

Water Level After
a Specified Period of Time

Cave In
Encountered

Water Level Field Tests

Water Initially
Encountered

Sampling

Water levels indicated on the soil boring logs are the

levels measured in the borehole at the times

indicated. Groundwater level variations will occur over

time. In low permeability soils, accurate

determination of groundwater levels is not possible

with short term water level observations.

General Notes

Location And Elevation Notes

Exploration point locations as shown on the Exploration Plan and as noted on the soil boring logs in the form of Latitude and Longitude are

approximate. See Exploration and Testing Procedures in the report for the methods used to locate the exploration points for this project. Surface

elevation data annotated with +/- indicates that no actual topographical survey was conducted to confirm the surface elevation. Instead, the surface

elevation was approximately determined from topographic maps of the area.

Soil classification as noted on the soil boring logs is based Unified Soil Classification System. Where sufficient laboratory data exist to classify the

soils consistent with ASTM D2487 "Classification of Soils for Engineering Purposes" this procedure is used. ASTM D2488 "Description and

Identification of Soils (Visual-Manual Procedure)" is also used to classify the soils, particularly where insufficient laboratory data exist to classify the

soils in accordance with ASTM D2487. In addition to USCS classification, coarse grained soils are classified on the basis of their in-place relative

density, and fine-grained soils are classified on the basis of their consistency. See "Strength Terms" table below for details. The ASTM standards

noted above are for reference to methodology in general. In some cases, variations to methods are applied as a result of local practice or

professional judgment.

Exploration/field results and/or laboratory test data contained within this document are intended for application to the project as described in this

document. Use of such exploration/field results and/or laboratory test data should not be used independently of this document.

Relevance of Exploration and Laboratory Test Results

Descriptive Soil Classification

> 30

15 - 30

8 - 15

4 - 8

2 - 4

Hard

> 50 Very Stiff

Stiff

Medium Stiff

Soft

Very Soft

30 - 50

10 - 29

4 - 9

0 - 3Very Loose

Loose

Medium Dense

Dense

Very Dense

Relative Density of Coarse-Grained Soils

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration

Resistance

Consistency of Fine-Grained Soils

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual

procedures or standard penetration resistance

0 - 1

Relative Density Consistency
Standard Penetration or

N-Value
(Blows/Ft.)

Standard Penetration or
N-Value

(Blows/Ft.)

Strength Terms
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Unified Soil Classification System
Criteria for Assigning Group Symbols and Group Names Using

Laboratory Tests A

Soil Classification
Group

Symbol Group Name B

Coarse-Grained Soils:
More than 50% retained

on No. 200 sieve

Gravels:
More than 50% of

coarse fraction
retained on No. 4

sieve

Clean Gravels:
Less than 5% fines C

Cu≥4 and 1≤Cc≤3 E GW Well-graded gravel F

Cu<4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F

Gravels with Fines:
More than 12% fines C

Fines classify as ML or MH GM Silty gravel F, G, H

Fines classify as CL or CH GC Clayey gravel F, G, H

Sands:
50% or more of
coarse fraction

passes No. 4 sieve

Clean Sands:
Less than 5% fines D

Cu≥6 and 1≤Cc≤3 E SW Well-graded sand I

Cu<6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand I

Sands with Fines:
More than 12% fines D

Fines classify as ML or MH SM Silty sand G, H, I

Fines classify as CL or CH SC Clayey sand G, H, I

Fine-Grained Soils:
50% or more passes the

No. 200 sieve

Silts and Clays:
Liquid limit less than

50

Inorganic:
PI > 7 and plots above “A” line J CL Lean clay K, L, M

PI < 4 or plots below “A” line J ML Silt K, L, M

Organic:
𝐿𝐿 𝑜𝑣𝑒𝑛 𝑑𝑟𝑖𝑒𝑑
𝐿𝐿 𝑛𝑜𝑡 𝑑𝑟𝑖𝑒𝑑

< 0.75 OL
Organic clay K, L, M, N

Organic silt K, L, M, O

Silts and Clays:
Liquid limit 50 or

more

Inorganic:
PI plots on or above “A” line CH Fat clay K, L, M

PI plots below “A” line MH Elastic silt K, L, M

Organic:
𝐿𝐿 𝑜𝑣𝑒𝑛 𝑑𝑟𝑖𝑒𝑑
𝐿𝐿 𝑛𝑜𝑡 𝑑𝑟𝑖𝑒𝑑

< 0.75 OH
Organic clay K, L, M, P

Organic silt K, L, M, Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat
A Based on the material passing the 3-inch (75-mm) sieve.
B If field sample contained cobbles or boulders, or both, add “with

cobbles or boulders, or both” to group name.
C Gravels with 5 to 12% fines require dual symbols: GW-GM well-

graded gravel with silt, GW-GC well-graded gravel with clay, GP-GM
poorly graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly
graded sand with silt, SP-SC poorly graded sand with clay.

E Cu = D60/D10 Cc =

F If soil contains ≥ 15% sand, add “with sand” to group name.
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H If fines are organic, add “with organic fines” to group name.
I If soil contains ≥ 15% gravel, add “with gravel” to group name.
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K If soil contains 15 to 29% plus No. 200, add “with sand” or

“with gravel,” whichever is predominant.
L If soil contains ≥ 30% plus No. 200 predominantly sand, add

“sandy” to group name.
M If soil contains ≥ 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.
N PI ≥ 4 and plots on or above “A” line.
O PI < 4 or plots below “A” line.
P PI plots on or above “A” line.
Q PI plots below “A” line.

6010

2
30

DxD

)(D
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APPENDIX B – HYDROCAD ANALYSIS
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Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type III 24-hr Default 24.00 1 3.41 2
2 10-yr Type III 24-hr Default 24.00 1 5.09 2
3 25-yr Type III 24-hr Default 24.00 1 6.14 2
4 100-yr Type III 24-hr Default 24.00 1 7.75 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.610 39 >75% Grass cover, Good, HSG A  (2S)
3.390 98 Paved parking, HSG A  (2S)
4.310 32 Woods/grass comb., Good, HSG A  (1S)
9.310 57 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

9.310 HSG A 1S, 2S
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
9.310 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

1.610 0.000 0.000 0.000 0.000 1.610 >75% Grass cover, Good 2S
3.390 0.000 0.000 0.000 0.000 3.390 Paved parking 2S
4.310 0.000 0.000 0.000 0.000 4.310 Woods/grass comb., Good 1S
9.310 0.000 0.000 0.000 0.000 9.310 TOTAL AREA
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Time span=5.00-72.00 hrs, dt=0.05 hrs, 1341 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=4.310 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: PREDEV
   Tc=32.8 min   CN=32   Runoff=0.00 cfs  0.000 af

Runoff Area=5.000 ac   67.80% Impervious   Runoff Depth=1.50"Subcatchment 2S: POSTDEV
   Tc=5.0 min   CN=79   Runoff=8.71 cfs  0.623 af

Peak Elev=64.56'  Storage=17,939 cf   Inflow=8.71 cfs  0.623 afPond 3P: POND 1
   Discarded=0.30 cfs  0.591 af   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.30 cfs  0.591 af

Total Runoff Area = 9.310 ac   Runoff Volume = 0.623 af   Average Runoff Depth = 0.80"
63.59% Pervious = 5.920 ac     36.41% Impervious = 3.390 ac
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Summary for Subcatchment 1S: PREDEV

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.41"

Area (ac) CN Description
4.310 32 Woods/grass comb., Good, HSG A
4.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 100' sheet + 400' shallow concentrated

Subcatchment 1S: PREDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

(c
fs

)

1

0

Type III 24-hr
2-yr Rainfall=3.41"

Runoff Area=4.310 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=32.8 min

CN=32

0.00 cfs
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Hydrograph for Subcatchment 1S: PREDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.19 0.00 0.00
6.00 0.25 0.00 0.00
7.00 0.31 0.00 0.00
8.00 0.39 0.00 0.00
9.00 0.50 0.00 0.00

10.00 0.64 0.00 0.00
11.00 0.85 0.00 0.00
12.00 1.70 0.00 0.00
13.00 2.56 0.00 0.00
14.00 2.77 0.00 0.00
15.00 2.91 0.00 0.00
16.00 3.02 0.00 0.00
17.00 3.10 0.00 0.00
18.00 3.16 0.00 0.00
19.00 3.22 0.00 0.00
20.00 3.26 0.00 0.00
21.00 3.31 0.00 0.00
22.00 3.34 0.00 0.00
23.00 3.38 0.00 0.00
24.00 3.41 0.00 0.00
25.00 3.41 0.00 0.00
26.00 3.41 0.00 0.00
27.00 3.41 0.00 0.00
28.00 3.41 0.00 0.00
29.00 3.41 0.00 0.00
30.00 3.41 0.00 0.00
31.00 3.41 0.00 0.00
32.00 3.41 0.00 0.00
33.00 3.41 0.00 0.00
34.00 3.41 0.00 0.00
35.00 3.41 0.00 0.00
36.00 3.41 0.00 0.00
37.00 3.41 0.00 0.00
38.00 3.41 0.00 0.00
39.00 3.41 0.00 0.00
40.00 3.41 0.00 0.00
41.00 3.41 0.00 0.00
42.00 3.41 0.00 0.00
43.00 3.41 0.00 0.00
44.00 3.41 0.00 0.00
45.00 3.41 0.00 0.00
46.00 3.41 0.00 0.00
47.00 3.41 0.00 0.00
48.00 3.41 0.00 0.00
49.00 3.41 0.00 0.00
50.00 3.41 0.00 0.00
51.00 3.41 0.00 0.00
52.00 3.41 0.00 0.00
53.00 3.41 0.00 0.00
54.00 3.41 0.00 0.00
55.00 3.41 0.00 0.00
56.00 3.41 0.00 0.00
57.00 3.41 0.00 0.00
58.00 3.41 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 3.41 0.00 0.00
60.00 3.41 0.00 0.00
61.00 3.41 0.00 0.00
62.00 3.41 0.00 0.00
63.00 3.41 0.00 0.00
64.00 3.41 0.00 0.00
65.00 3.41 0.00 0.00
66.00 3.41 0.00 0.00
67.00 3.41 0.00 0.00
68.00 3.41 0.00 0.00
69.00 3.41 0.00 0.00
70.00 3.41 0.00 0.00
71.00 3.41 0.00 0.00
72.00 3.41 0.00 0.00



Type III 24-hr  2-yr Rainfall=3.41"Encompass Health Bridgewater_HydroCAD
  Printed  10/13/2025Prepared by Kimley-Horn & Associates

Page 9HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: POSTDEV

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.71 cfs @ 12.08 hrs,  Volume= 0.623 af,  Depth= 1.50"
     Routed to Pond 3P : POND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.41"

Area (ac) CN Description
3.390 98 Paved parking, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.000 79 Weighted Average
1.610 32.20% Pervious Area
3.390 67.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: POSTDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
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Type III 24-hr
2-yr Rainfall=3.41"

Runoff Area=5.000 ac
Runoff Volume=0.623 af

Runoff Depth=1.50"
Tc=5.0 min

CN=79

8.71 cfs
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Hydrograph for Subcatchment 2S: POSTDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.19 0.00 0.00
6.00 0.25 0.00 0.00
7.00 0.31 0.00 0.00
8.00 0.39 0.00 0.00
9.00 0.50 0.00 0.00

10.00 0.64 0.00 0.06
11.00 0.85 0.03 0.24
12.00 1.70 0.36 5.47
13.00 2.56 0.88 0.93
14.00 2.77 1.02 0.61
15.00 2.91 1.13 0.48
16.00 3.02 1.20 0.34
17.00 3.10 1.26 0.27
18.00 3.16 1.31 0.21
19.00 3.22 1.35 0.19
20.00 3.26 1.38 0.17
21.00 3.31 1.42 0.16
22.00 3.34 1.45 0.14
23.00 3.38 1.47 0.13
24.00 3.41 1.50 0.11
25.00 3.41 1.50 0.00
26.00 3.41 1.50 0.00
27.00 3.41 1.50 0.00
28.00 3.41 1.50 0.00
29.00 3.41 1.50 0.00
30.00 3.41 1.50 0.00
31.00 3.41 1.50 0.00
32.00 3.41 1.50 0.00
33.00 3.41 1.50 0.00
34.00 3.41 1.50 0.00
35.00 3.41 1.50 0.00
36.00 3.41 1.50 0.00
37.00 3.41 1.50 0.00
38.00 3.41 1.50 0.00
39.00 3.41 1.50 0.00
40.00 3.41 1.50 0.00
41.00 3.41 1.50 0.00
42.00 3.41 1.50 0.00
43.00 3.41 1.50 0.00
44.00 3.41 1.50 0.00
45.00 3.41 1.50 0.00
46.00 3.41 1.50 0.00
47.00 3.41 1.50 0.00
48.00 3.41 1.50 0.00
49.00 3.41 1.50 0.00
50.00 3.41 1.50 0.00
51.00 3.41 1.50 0.00
52.00 3.41 1.50 0.00
53.00 3.41 1.50 0.00
54.00 3.41 1.50 0.00
55.00 3.41 1.50 0.00
56.00 3.41 1.50 0.00
57.00 3.41 1.50 0.00
58.00 3.41 1.50 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 3.41 1.50 0.00
60.00 3.41 1.50 0.00
61.00 3.41 1.50 0.00
62.00 3.41 1.50 0.00
63.00 3.41 1.50 0.00
64.00 3.41 1.50 0.00
65.00 3.41 1.50 0.00
66.00 3.41 1.50 0.00
67.00 3.41 1.50 0.00
68.00 3.41 1.50 0.00
69.00 3.41 1.50 0.00
70.00 3.41 1.50 0.00
71.00 3.41 1.50 0.00
72.00 3.41 1.50 0.00



Type III 24-hr  2-yr Rainfall=3.41"Encompass Health Bridgewater_HydroCAD
  Printed  10/13/2025Prepared by Kimley-Horn & Associates

Page 11HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 3P: POND 1

Inflow Area = 5.000 ac, 67.80% Impervious,  Inflow Depth = 1.50"    for  2-yr event
Inflow = 8.71 cfs @ 12.08 hrs,  Volume= 0.623 af
Outflow = 0.30 cfs @ 16.54 hrs,  Volume= 0.591 af,  Atten= 97%,  Lag= 267.3 min
Discarded = 0.30 cfs @ 16.54 hrs,  Volume= 0.591 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 64.56' @ 16.54 hrs   Surf.Area= 11,035 sf   Storage= 17,939 cf

Plug-Flow detention time= 894.0 min calculated for 0.591 af (95% of inflow)
Center-of-Mass det. time= 866.0 min ( 1,707.7 - 841.7 )

Volume Invert Avail.Storage Storage Description
#1 62.50' 66,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 6,538 0 0
63.00 7,343 3,470 3,470
64.00 9,876 8,610 12,080
65.00 11,944 10,910 22,990
66.00 14,124 13,034 36,024
67.00 14,292 14,208 50,232
68.00 18,845 16,569 66,800

Device Routing Invert Outlet Devices
#1 Discarded 62.50' 2.000 in/hr Exfiltration over Surface area above 62.50'

Conductivity to Groundwater Elevation = 61.00'
Excluded Surface area = 6,538 sf

#2 Primary 66.00' 15.0' long  + 1.0 '/' SideZ  x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63

#3 Secondary 66.50' 5.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow  Max=0.30 cfs @ 16.54 hrs  HW=64.56'   (Free Discharge)
1=Exfiltration  ( Controls 0.30 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: POND 1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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Inflow Area=5.000 ac
Peak Elev=64.56'

Storage=17,939 cf

8.71 cfs

0.30 cfs
0.30 cfs

0.00 cfs
0.00 cfs

Pond 3P: POND 1

Total
Discarded
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
140120100806040200
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 Broad-Crested Rectangular Weir
 Sharp-Crested Rectangular Weir
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Pond 3P: POND 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
60,00050,00040,00030,00020,00010,0000

Surface/Horizontal/Wetted Area (sq-ft)
18,00016,00014,00012,00010,0008,0006,0004,0002,0000

El
ev

at
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n
(fe

et
)

68

67

66

65

64

63
 Custom Stage Data
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Hydrograph for Pond 3P: POND 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

5.00 0.00 0 62.50 0.00 0.00 0.00 0.00
7.50 0.00 0 62.50 0.00 0.00 0.00 0.00

10.00 0.06 66 62.51 0.00 0.00 0.00 0.00
12.50 2.08 13,047 64.10 0.22 0.22 0.00 0.00
15.00 0.48 17,510 64.52 0.29 0.29 0.00 0.00
17.50 0.24 17,840 64.55 0.30 0.30 0.00 0.00
20.00 0.17 16,977 64.47 0.28 0.28 0.00 0.00
22.50 0.14 15,869 64.37 0.27 0.27 0.00 0.00
25.00 0.00 14,273 64.22 0.24 0.24 0.00 0.00
27.50 0.00 12,261 64.02 0.21 0.21 0.00 0.00
30.00 0.00 10,540 63.84 0.18 0.18 0.00 0.00
32.50 0.00 9,087 63.68 0.15 0.15 0.00 0.00
35.00 0.00 7,861 63.55 0.12 0.12 0.00 0.00
37.50 0.00 6,826 63.43 0.11 0.11 0.00 0.00
40.00 0.00 5,954 63.32 0.09 0.09 0.00 0.00
42.50 0.00 5,218 63.23 0.08 0.08 0.00 0.00
45.00 0.00 4,597 63.15 0.06 0.06 0.00 0.00
47.50 0.00 4,073 63.08 0.05 0.05 0.00 0.00
50.00 0.00 3,630 63.02 0.05 0.05 0.00 0.00
52.50 0.00 3,252 62.97 0.04 0.04 0.00 0.00
55.00 0.00 2,917 62.92 0.04 0.04 0.00 0.00
57.50 0.00 2,618 62.88 0.03 0.03 0.00 0.00
60.00 0.00 2,351 62.84 0.03 0.03 0.00 0.00
62.50 0.00 2,113 62.81 0.03 0.03 0.00 0.00
65.00 0.00 1,900 62.78 0.02 0.02 0.00 0.00
67.50 0.00 1,709 62.75 0.02 0.02 0.00 0.00
70.00 0.00 1,538 62.73 0.02 0.02 0.00 0.00
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Stage-Discharge for Pond 3P: POND 1

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

62.50 0.00 0.00 0.00 0.00
62.70 0.02 0.02 0.00 0.00
62.90 0.03 0.03 0.00 0.00
63.10 0.06 0.06 0.00 0.00
63.30 0.09 0.09 0.00 0.00
63.50 0.12 0.12 0.00 0.00
63.70 0.15 0.15 0.00 0.00
63.90 0.19 0.19 0.00 0.00
64.10 0.22 0.22 0.00 0.00
64.30 0.25 0.25 0.00 0.00
64.50 0.29 0.29 0.00 0.00
64.70 0.33 0.33 0.00 0.00
64.90 0.36 0.36 0.00 0.00
65.10 0.40 0.40 0.00 0.00
65.30 0.44 0.44 0.00 0.00
65.50 0.48 0.48 0.00 0.00
65.70 0.52 0.52 0.00 0.00
65.90 0.57 0.57 0.00 0.00
66.10 1.88 0.60 1.28 0.00
66.30 7.36 0.63 6.74 0.00
66.50 15.35 0.65 14.70 0.00
66.70 26.46 0.68 24.33 1.45
66.90 40.14 0.70 35.37 4.07
67.10 56.44 0.75 48.27 7.42
67.30 74.91 0.82 62.77 11.32
67.50 95.00 0.88 78.42 15.70
67.70 116.79 0.95 95.37 20.46
67.90 140.38 1.03 113.79 25.57
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Stage-Area-Storage for Pond 3P: POND 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

62.50 6,538 0
62.60 6,699 662
62.70 6,860 1,340
62.80 7,021 2,034
62.90 7,182 2,744
63.00 7,343 3,470
63.10 7,596 4,217
63.20 7,850 4,990
63.30 8,103 5,787
63.40 8,356 6,610
63.50 8,610 7,458
63.60 8,863 8,332
63.70 9,116 9,231
63.80 9,369 10,155
63.90 9,623 11,105
64.00 9,876 12,080
64.10 10,083 13,078
64.20 10,290 14,096
64.30 10,496 15,136
64.40 10,703 16,196
64.50 10,910 17,276
64.60 11,117 18,378
64.70 11,324 19,500
64.80 11,530 20,642
64.90 11,737 21,806
65.00 11,944 22,990
65.10 12,162 24,195
65.20 12,380 25,422
65.30 12,598 26,671
65.40 12,816 27,942
65.50 13,034 29,234
65.60 13,252 30,549
65.70 13,470 31,885
65.80 13,688 33,243
65.90 13,906 34,622
66.00 14,124 36,024
66.10 14,141 37,437
66.20 14,158 38,852
66.30 14,174 40,269
66.40 14,191 41,687
66.50 14,208 43,107
66.60 14,225 44,528
66.70 14,242 45,952
66.80 14,258 47,377
66.90 14,275 48,803
67.00 14,292 50,232
67.10 14,747 51,684
67.20 15,203 53,181
67.30 15,658 54,724
67.40 16,113 56,313
67.50 16,569 57,947
67.60 17,024 59,626
67.70 17,479 61,352
67.80 17,934 63,122

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.90 18,390 64,939
68.00 18,845 66,800
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Time span=5.00-72.00 hrs, dt=0.05 hrs, 1341 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=4.310 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 1S: PREDEV
   Tc=32.8 min   CN=32   Runoff=0.02 cfs  0.011 af

Runoff Area=5.000 ac   67.80% Impervious   Runoff Depth=2.88"Subcatchment 2S: POSTDEV
   Tc=5.0 min   CN=79   Runoff=16.89 cfs  1.200 af

Peak Elev=65.94'  Storage=35,249 cf   Inflow=16.89 cfs  1.200 afPond 3P: POND 1
   Discarded=0.58 cfs  1.149 af   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.58 cfs  1.149 af

Total Runoff Area = 9.310 ac   Runoff Volume = 1.211 af   Average Runoff Depth = 1.56"
63.59% Pervious = 5.920 ac     36.41% Impervious = 3.390 ac
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Summary for Subcatchment 1S: PREDEV

Runoff = 0.02 cfs @ 21.09 hrs,  Volume= 0.011 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.09"

Area (ac) CN Description
4.310 32 Woods/grass comb., Good, HSG A
4.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 100' sheet + 400' shallow concentrated

Subcatchment 1S: PREDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

(c
fs

)

0.018

0.017
0.016

0.015

0.014

0.013
0.012

0.011

0.01

0.009
0.008

0.007

0.006
0.005

0.004

0.003

0.002
0.001

0

Type III 24-hr
10-yr Rainfall=5.09"

Runoff Area=4.310 ac
Runoff Volume=0.011 af

Runoff Depth=0.03"
Tc=32.8 min

CN=32

0.02 cfs
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Hydrograph for Subcatchment 1S: PREDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.29 0.00 0.00
6.00 0.37 0.00 0.00
7.00 0.46 0.00 0.00
8.00 0.58 0.00 0.00
9.00 0.74 0.00 0.00

10.00 0.96 0.00 0.00
11.00 1.27 0.00 0.00
12.00 2.54 0.00 0.00
13.00 3.82 0.00 0.00
14.00 4.13 0.00 0.00
15.00 4.35 0.00 0.00
16.00 4.51 0.00 0.01
17.00 4.63 0.01 0.02
18.00 4.72 0.01 0.02
19.00 4.80 0.01 0.02
20.00 4.87 0.02 0.02
21.00 4.93 0.02 0.02
22.00 4.99 0.03 0.02
23.00 5.04 0.03 0.02
24.00 5.09 0.03 0.01
25.00 5.09 0.03 0.00
26.00 5.09 0.03 0.00
27.00 5.09 0.03 0.00
28.00 5.09 0.03 0.00
29.00 5.09 0.03 0.00
30.00 5.09 0.03 0.00
31.00 5.09 0.03 0.00
32.00 5.09 0.03 0.00
33.00 5.09 0.03 0.00
34.00 5.09 0.03 0.00
35.00 5.09 0.03 0.00
36.00 5.09 0.03 0.00
37.00 5.09 0.03 0.00
38.00 5.09 0.03 0.00
39.00 5.09 0.03 0.00
40.00 5.09 0.03 0.00
41.00 5.09 0.03 0.00
42.00 5.09 0.03 0.00
43.00 5.09 0.03 0.00
44.00 5.09 0.03 0.00
45.00 5.09 0.03 0.00
46.00 5.09 0.03 0.00
47.00 5.09 0.03 0.00
48.00 5.09 0.03 0.00
49.00 5.09 0.03 0.00
50.00 5.09 0.03 0.00
51.00 5.09 0.03 0.00
52.00 5.09 0.03 0.00
53.00 5.09 0.03 0.00
54.00 5.09 0.03 0.00
55.00 5.09 0.03 0.00
56.00 5.09 0.03 0.00
57.00 5.09 0.03 0.00
58.00 5.09 0.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 5.09 0.03 0.00
60.00 5.09 0.03 0.00
61.00 5.09 0.03 0.00
62.00 5.09 0.03 0.00
63.00 5.09 0.03 0.00
64.00 5.09 0.03 0.00
65.00 5.09 0.03 0.00
66.00 5.09 0.03 0.00
67.00 5.09 0.03 0.00
68.00 5.09 0.03 0.00
69.00 5.09 0.03 0.00
70.00 5.09 0.03 0.00
71.00 5.09 0.03 0.00
72.00 5.09 0.03 0.00
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Summary for Subcatchment 2S: POSTDEV

[49] Hint: Tc<2dt may require smaller dt

Runoff = 16.89 cfs @ 12.08 hrs,  Volume= 1.200 af,  Depth= 2.88"
     Routed to Pond 3P : POND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.09"

Area (ac) CN Description
3.390 98 Paved parking, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.000 79 Weighted Average
1.610 32.20% Pervious Area
3.390 67.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: POSTDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

(c
fs

)

18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Type III 24-hr
10-yr Rainfall=5.09"

Runoff Area=5.000 ac
Runoff Volume=1.200 af

Runoff Depth=2.88"
Tc=5.0 min

CN=79

16.89 cfs



Type III 24-hr  10-yr Rainfall=5.09"Encompass Health Bridgewater_HydroCAD
  Printed  10/13/2025Prepared by Kimley-Horn & Associates

Page 21HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 2S: POSTDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.29 0.00 0.00
6.00 0.37 0.00 0.00
7.00 0.46 0.00 0.00
8.00 0.58 0.00 0.02
9.00 0.74 0.02 0.12

10.00 0.96 0.06 0.31
11.00 1.27 0.16 0.69
12.00 2.54 0.87 11.10
13.00 3.82 1.82 1.64
14.00 4.13 2.07 1.07
15.00 4.35 2.25 0.82
16.00 4.51 2.38 0.58
17.00 4.63 2.49 0.46
18.00 4.72 2.57 0.36
19.00 4.80 2.63 0.32
20.00 4.87 2.69 0.29
21.00 4.93 2.75 0.26
22.00 4.99 2.79 0.24
23.00 5.04 2.84 0.21
24.00 5.09 2.88 0.19
25.00 5.09 2.88 0.00
26.00 5.09 2.88 0.00
27.00 5.09 2.88 0.00
28.00 5.09 2.88 0.00
29.00 5.09 2.88 0.00
30.00 5.09 2.88 0.00
31.00 5.09 2.88 0.00
32.00 5.09 2.88 0.00
33.00 5.09 2.88 0.00
34.00 5.09 2.88 0.00
35.00 5.09 2.88 0.00
36.00 5.09 2.88 0.00
37.00 5.09 2.88 0.00
38.00 5.09 2.88 0.00
39.00 5.09 2.88 0.00
40.00 5.09 2.88 0.00
41.00 5.09 2.88 0.00
42.00 5.09 2.88 0.00
43.00 5.09 2.88 0.00
44.00 5.09 2.88 0.00
45.00 5.09 2.88 0.00
46.00 5.09 2.88 0.00
47.00 5.09 2.88 0.00
48.00 5.09 2.88 0.00
49.00 5.09 2.88 0.00
50.00 5.09 2.88 0.00
51.00 5.09 2.88 0.00
52.00 5.09 2.88 0.00
53.00 5.09 2.88 0.00
54.00 5.09 2.88 0.00
55.00 5.09 2.88 0.00
56.00 5.09 2.88 0.00
57.00 5.09 2.88 0.00
58.00 5.09 2.88 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 5.09 2.88 0.00
60.00 5.09 2.88 0.00
61.00 5.09 2.88 0.00
62.00 5.09 2.88 0.00
63.00 5.09 2.88 0.00
64.00 5.09 2.88 0.00
65.00 5.09 2.88 0.00
66.00 5.09 2.88 0.00
67.00 5.09 2.88 0.00
68.00 5.09 2.88 0.00
69.00 5.09 2.88 0.00
70.00 5.09 2.88 0.00
71.00 5.09 2.88 0.00
72.00 5.09 2.88 0.00
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Summary for Pond 3P: POND 1

Inflow Area = 5.000 ac, 67.80% Impervious,  Inflow Depth = 2.88"    for  10-yr event
Inflow = 16.89 cfs @ 12.08 hrs,  Volume= 1.200 af
Outflow = 0.58 cfs @ 16.01 hrs,  Volume= 1.149 af,  Atten= 97%,  Lag= 235.9 min
Discarded = 0.58 cfs @ 16.01 hrs,  Volume= 1.149 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 65.94' @ 16.01 hrs   Surf.Area= 14,004 sf   Storage= 35,249 cf

Plug-Flow detention time= 899.6 min calculated for 1.149 af (96% of inflow)
Center-of-Mass det. time= 875.8 min ( 1,698.6 - 822.8 )

Volume Invert Avail.Storage Storage Description
#1 62.50' 66,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 6,538 0 0
63.00 7,343 3,470 3,470
64.00 9,876 8,610 12,080
65.00 11,944 10,910 22,990
66.00 14,124 13,034 36,024
67.00 14,292 14,208 50,232
68.00 18,845 16,569 66,800

Device Routing Invert Outlet Devices
#1 Discarded 62.50' 2.000 in/hr Exfiltration over Surface area above 62.50'

Conductivity to Groundwater Elevation = 61.00'
Excluded Surface area = 6,538 sf

#2 Primary 66.00' 15.0' long  + 1.0 '/' SideZ  x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63

#3 Secondary 66.50' 5.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow  Max=0.58 cfs @ 16.01 hrs  HW=65.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.58 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: POND 1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

(c
fs

)

18
17
16
15
14
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12
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10
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1
0

Inflow Area=5.000 ac
Peak Elev=65.94'

Storage=35,249 cf

16.89 cfs

0.58 cfs
0.58 cfs

0.00 cfs
0.00 cfs

Pond 3P: POND 1

Total
Discarded
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
140120100806040200

El
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n
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68

67

66

65

64

63
 Exfiltration

 Broad-Crested Rectangular Weir
 Sharp-Crested Rectangular Weir
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Pond 3P: POND 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
60,00050,00040,00030,00020,00010,0000

Surface/Horizontal/Wetted Area (sq-ft)
18,00016,00014,00012,00010,0008,0006,0004,0002,0000

El
ev

at
io

n
(fe

et
)

68

67

66

65

64

63
 Custom Stage Data
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Hydrograph for Pond 3P: POND 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

5.00 0.00 0 62.50 0.00 0.00 0.00 0.00
7.50 0.00 0 62.50 0.00 0.00 0.00 0.00

10.00 0.31 974 62.65 0.01 0.01 0.00 0.00
12.50 3.73 27,540 65.37 0.46 0.46 0.00 0.00
15.00 0.82 34,802 65.91 0.57 0.57 0.00 0.00
17.50 0.41 34,793 65.91 0.57 0.57 0.00 0.00
20.00 0.29 32,789 65.77 0.54 0.54 0.00 0.00
22.50 0.23 30,421 65.59 0.50 0.50 0.00 0.00
25.00 0.00 27,285 65.35 0.45 0.45 0.00 0.00
27.50 0.00 23,504 65.04 0.39 0.39 0.00 0.00
30.00 0.00 20,235 64.76 0.34 0.34 0.00 0.00
32.50 0.00 17,407 64.51 0.29 0.29 0.00 0.00
35.00 0.00 14,965 64.28 0.25 0.25 0.00 0.00
37.50 0.00 12,858 64.08 0.22 0.22 0.00 0.00
40.00 0.00 11,047 63.89 0.19 0.19 0.00 0.00
42.50 0.00 9,515 63.73 0.16 0.16 0.00 0.00
45.00 0.00 8,222 63.59 0.13 0.13 0.00 0.00
47.50 0.00 7,131 63.46 0.11 0.11 0.00 0.00
50.00 0.00 6,211 63.35 0.09 0.09 0.00 0.00
52.50 0.00 5,435 63.26 0.08 0.08 0.00 0.00
55.00 0.00 4,780 63.17 0.07 0.07 0.00 0.00
57.50 0.00 4,227 63.10 0.06 0.06 0.00 0.00
60.00 0.00 3,760 63.04 0.05 0.05 0.00 0.00
62.50 0.00 3,365 62.99 0.04 0.04 0.00 0.00
65.00 0.00 3,018 62.94 0.04 0.04 0.00 0.00
67.50 0.00 2,708 62.89 0.03 0.03 0.00 0.00
70.00 0.00 2,432 62.86 0.03 0.03 0.00 0.00
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Stage-Discharge for Pond 3P: POND 1

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

62.50 0.00 0.00 0.00 0.00
62.70 0.02 0.02 0.00 0.00
62.90 0.03 0.03 0.00 0.00
63.10 0.06 0.06 0.00 0.00
63.30 0.09 0.09 0.00 0.00
63.50 0.12 0.12 0.00 0.00
63.70 0.15 0.15 0.00 0.00
63.90 0.19 0.19 0.00 0.00
64.10 0.22 0.22 0.00 0.00
64.30 0.25 0.25 0.00 0.00
64.50 0.29 0.29 0.00 0.00
64.70 0.33 0.33 0.00 0.00
64.90 0.36 0.36 0.00 0.00
65.10 0.40 0.40 0.00 0.00
65.30 0.44 0.44 0.00 0.00
65.50 0.48 0.48 0.00 0.00
65.70 0.52 0.52 0.00 0.00
65.90 0.57 0.57 0.00 0.00
66.10 1.88 0.60 1.28 0.00
66.30 7.36 0.63 6.74 0.00
66.50 15.35 0.65 14.70 0.00
66.70 26.46 0.68 24.33 1.45
66.90 40.14 0.70 35.37 4.07
67.10 56.44 0.75 48.27 7.42
67.30 74.91 0.82 62.77 11.32
67.50 95.00 0.88 78.42 15.70
67.70 116.79 0.95 95.37 20.46
67.90 140.38 1.03 113.79 25.57
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Stage-Area-Storage for Pond 3P: POND 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

62.50 6,538 0
62.60 6,699 662
62.70 6,860 1,340
62.80 7,021 2,034
62.90 7,182 2,744
63.00 7,343 3,470
63.10 7,596 4,217
63.20 7,850 4,990
63.30 8,103 5,787
63.40 8,356 6,610
63.50 8,610 7,458
63.60 8,863 8,332
63.70 9,116 9,231
63.80 9,369 10,155
63.90 9,623 11,105
64.00 9,876 12,080
64.10 10,083 13,078
64.20 10,290 14,096
64.30 10,496 15,136
64.40 10,703 16,196
64.50 10,910 17,276
64.60 11,117 18,378
64.70 11,324 19,500
64.80 11,530 20,642
64.90 11,737 21,806
65.00 11,944 22,990
65.10 12,162 24,195
65.20 12,380 25,422
65.30 12,598 26,671
65.40 12,816 27,942
65.50 13,034 29,234
65.60 13,252 30,549
65.70 13,470 31,885
65.80 13,688 33,243
65.90 13,906 34,622
66.00 14,124 36,024
66.10 14,141 37,437
66.20 14,158 38,852
66.30 14,174 40,269
66.40 14,191 41,687
66.50 14,208 43,107
66.60 14,225 44,528
66.70 14,242 45,952
66.80 14,258 47,377
66.90 14,275 48,803
67.00 14,292 50,232
67.10 14,747 51,684
67.20 15,203 53,181
67.30 15,658 54,724
67.40 16,113 56,313
67.50 16,569 57,947
67.60 17,024 59,626
67.70 17,479 61,352
67.80 17,934 63,122

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.90 18,390 64,939
68.00 18,845 66,800
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Time span=5.00-72.00 hrs, dt=0.05 hrs, 1341 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=4.310 ac   0.00% Impervious   Runoff Depth=0.15"Subcatchment 1S: PREDEV
   Tc=32.8 min   CN=32   Runoff=0.09 cfs  0.055 af

Runoff Area=5.000 ac   67.80% Impervious   Runoff Depth=3.80"Subcatchment 2S: POSTDEV
   Tc=5.0 min   CN=79   Runoff=22.23 cfs  1.585 af

Peak Elev=66.14'  Storage=38,015 cf   Inflow=22.23 cfs  1.585 afPond 3P: POND 1
   Discarded=0.61 cfs  1.242 af   Primary=2.16 cfs  0.289 af   Secondary=0.00 cfs  0.000 af   Outflow=2.77 cfs  1.531 af

Total Runoff Area = 9.310 ac   Runoff Volume = 1.641 af   Average Runoff Depth = 2.11"
63.59% Pervious = 5.920 ac     36.41% Impervious = 3.390 ac
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Summary for Subcatchment 1S: PREDEV

Runoff = 0.09 cfs @ 15.06 hrs,  Volume= 0.055 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=6.14"

Area (ac) CN Description
4.310 32 Woods/grass comb., Good, HSG A
4.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 100' sheet + 400' shallow concentrated

Subcatchment 1S: PREDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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ow
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0

Type III 24-hr
25-yr Rainfall=6.14"

Runoff Area=4.310 ac
Runoff Volume=0.055 af

Runoff Depth=0.15"
Tc=32.8 min

CN=32

0.09 cfs
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Hydrograph for Subcatchment 1S: PREDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.35 0.00 0.00
6.00 0.44 0.00 0.00
7.00 0.56 0.00 0.00
8.00 0.70 0.00 0.00
9.00 0.89 0.00 0.00

10.00 1.16 0.00 0.00
11.00 1.54 0.00 0.00
12.00 3.07 0.00 0.00
13.00 4.60 0.01 0.02
14.00 4.98 0.02 0.08
15.00 5.25 0.04 0.09
16.00 5.44 0.06 0.08
17.00 5.58 0.08 0.07
18.00 5.70 0.09 0.06
19.00 5.79 0.10 0.05
20.00 5.88 0.12 0.05
21.00 5.95 0.13 0.05
22.00 6.02 0.14 0.04
23.00 6.08 0.15 0.04
24.00 6.14 0.15 0.04
25.00 6.14 0.15 0.00
26.00 6.14 0.15 0.00
27.00 6.14 0.15 0.00
28.00 6.14 0.15 0.00
29.00 6.14 0.15 0.00
30.00 6.14 0.15 0.00
31.00 6.14 0.15 0.00
32.00 6.14 0.15 0.00
33.00 6.14 0.15 0.00
34.00 6.14 0.15 0.00
35.00 6.14 0.15 0.00
36.00 6.14 0.15 0.00
37.00 6.14 0.15 0.00
38.00 6.14 0.15 0.00
39.00 6.14 0.15 0.00
40.00 6.14 0.15 0.00
41.00 6.14 0.15 0.00
42.00 6.14 0.15 0.00
43.00 6.14 0.15 0.00
44.00 6.14 0.15 0.00
45.00 6.14 0.15 0.00
46.00 6.14 0.15 0.00
47.00 6.14 0.15 0.00
48.00 6.14 0.15 0.00
49.00 6.14 0.15 0.00
50.00 6.14 0.15 0.00
51.00 6.14 0.15 0.00
52.00 6.14 0.15 0.00
53.00 6.14 0.15 0.00
54.00 6.14 0.15 0.00
55.00 6.14 0.15 0.00
56.00 6.14 0.15 0.00
57.00 6.14 0.15 0.00
58.00 6.14 0.15 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 6.14 0.15 0.00
60.00 6.14 0.15 0.00
61.00 6.14 0.15 0.00
62.00 6.14 0.15 0.00
63.00 6.14 0.15 0.00
64.00 6.14 0.15 0.00
65.00 6.14 0.15 0.00
66.00 6.14 0.15 0.00
67.00 6.14 0.15 0.00
68.00 6.14 0.15 0.00
69.00 6.14 0.15 0.00
70.00 6.14 0.15 0.00
71.00 6.14 0.15 0.00
72.00 6.14 0.15 0.00
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Summary for Subcatchment 2S: POSTDEV

[49] Hint: Tc<2dt may require smaller dt

Runoff = 22.23 cfs @ 12.08 hrs,  Volume= 1.585 af,  Depth= 3.80"
     Routed to Pond 3P : POND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=6.14"

Area (ac) CN Description
3.390 98 Paved parking, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.000 79 Weighted Average
1.610 32.20% Pervious Area
3.390 67.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: POSTDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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Type III 24-hr
25-yr Rainfall=6.14"

Runoff Area=5.000 ac
Runoff Volume=1.585 af

Runoff Depth=3.80"
Tc=5.0 min

CN=79

22.23 cfs
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Hydrograph for Subcatchment 2S: POSTDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.35 0.00 0.00
6.00 0.44 0.00 0.00
7.00 0.56 0.00 0.01
8.00 0.70 0.01 0.09
9.00 0.89 0.04 0.25

10.00 1.16 0.12 0.50
11.00 1.54 0.27 1.02
12.00 3.07 1.24 14.83
13.00 4.60 2.46 2.09
14.00 4.98 2.78 1.35
15.00 5.25 3.01 1.03
16.00 5.44 3.18 0.73
17.00 5.58 3.31 0.58
18.00 5.70 3.41 0.45
19.00 5.79 3.49 0.40
20.00 5.88 3.57 0.36
21.00 5.95 3.64 0.33
22.00 6.02 3.70 0.30
23.00 6.08 3.76 0.27
24.00 6.14 3.80 0.24
25.00 6.14 3.80 0.00
26.00 6.14 3.80 0.00
27.00 6.14 3.80 0.00
28.00 6.14 3.80 0.00
29.00 6.14 3.80 0.00
30.00 6.14 3.80 0.00
31.00 6.14 3.80 0.00
32.00 6.14 3.80 0.00
33.00 6.14 3.80 0.00
34.00 6.14 3.80 0.00
35.00 6.14 3.80 0.00
36.00 6.14 3.80 0.00
37.00 6.14 3.80 0.00
38.00 6.14 3.80 0.00
39.00 6.14 3.80 0.00
40.00 6.14 3.80 0.00
41.00 6.14 3.80 0.00
42.00 6.14 3.80 0.00
43.00 6.14 3.80 0.00
44.00 6.14 3.80 0.00
45.00 6.14 3.80 0.00
46.00 6.14 3.80 0.00
47.00 6.14 3.80 0.00
48.00 6.14 3.80 0.00
49.00 6.14 3.80 0.00
50.00 6.14 3.80 0.00
51.00 6.14 3.80 0.00
52.00 6.14 3.80 0.00
53.00 6.14 3.80 0.00
54.00 6.14 3.80 0.00
55.00 6.14 3.80 0.00
56.00 6.14 3.80 0.00
57.00 6.14 3.80 0.00
58.00 6.14 3.80 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 6.14 3.80 0.00
60.00 6.14 3.80 0.00
61.00 6.14 3.80 0.00
62.00 6.14 3.80 0.00
63.00 6.14 3.80 0.00
64.00 6.14 3.80 0.00
65.00 6.14 3.80 0.00
66.00 6.14 3.80 0.00
67.00 6.14 3.80 0.00
68.00 6.14 3.80 0.00
69.00 6.14 3.80 0.00
70.00 6.14 3.80 0.00
71.00 6.14 3.80 0.00
72.00 6.14 3.80 0.00
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Summary for Pond 3P: POND 1

Inflow Area = 5.000 ac, 67.80% Impervious,  Inflow Depth = 3.80"    for  25-yr event
Inflow = 22.23 cfs @ 12.08 hrs,  Volume= 1.585 af
Outflow = 2.77 cfs @ 12.71 hrs,  Volume= 1.531 af,  Atten= 88%,  Lag= 38.2 min
Discarded = 0.61 cfs @ 12.71 hrs,  Volume= 1.242 af
Primary = 2.16 cfs @ 12.71 hrs,  Volume= 0.289 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 66.14' @ 12.71 hrs   Surf.Area= 14,148 sf   Storage= 38,015 cf

Plug-Flow detention time= 732.2 min calculated for 1.530 af (97% of inflow)
Center-of-Mass det. time= 714.4 min ( 1,529.2 - 814.8 )

Volume Invert Avail.Storage Storage Description
#1 62.50' 66,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 6,538 0 0
63.00 7,343 3,470 3,470
64.00 9,876 8,610 12,080
65.00 11,944 10,910 22,990
66.00 14,124 13,034 36,024
67.00 14,292 14,208 50,232
68.00 18,845 16,569 66,800

Device Routing Invert Outlet Devices
#1 Discarded 62.50' 2.000 in/hr Exfiltration over Surface area above 62.50'

Conductivity to Groundwater Elevation = 61.00'
Excluded Surface area = 6,538 sf

#2 Primary 66.00' 15.0' long  + 1.0 '/' SideZ  x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63

#3 Secondary 66.50' 5.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow  Max=0.61 cfs @ 12.71 hrs  HW=66.14'   (Free Discharge)
1=Exfiltration  ( Controls 0.61 cfs)

Primary OutFlow  Max=2.14 cfs @ 12.71 hrs  HW=66.14'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.14 cfs @ 1.00 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: POND 1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

(c
fs

)

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=5.000 ac
Peak Elev=66.14'

Storage=38,015 cf

22.23 cfs

2.77 cfs

0.61 cfs2.16 cfs

0.00 cfs

Pond 3P: POND 1

Total
Discarded
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
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 Broad-Crested Rectangular Weir
 Sharp-Crested Rectangular Weir
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Pond 3P: POND 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
60,00050,00040,00030,00020,00010,0000

Surface/Horizontal/Wetted Area (sq-ft)
18,00016,00014,00012,00010,0008,0006,0004,0002,0000

El
ev
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n
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et
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68

67

66

65

64

63
 Custom Stage Data
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Hydrograph for Pond 3P: POND 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

5.00 0.00 0 62.50 0.00 0.00 0.00 0.00
7.50 0.04 44 62.51 0.00 0.00 0.00 0.00

10.00 0.50 1,971 62.79 0.02 0.02 0.00 0.00
12.50 4.77 37,364 66.09 1.81 0.60 1.21 0.00
15.00 1.03 36,756 66.05 1.12 0.60 0.53 0.00
17.50 0.52 36,046 66.00 0.60 0.59 0.01 0.00
20.00 0.36 34,588 65.90 0.57 0.57 0.00 0.00
22.50 0.28 32,529 65.75 0.53 0.53 0.00 0.00
25.00 0.00 29,382 65.51 0.48 0.48 0.00 0.00
27.50 0.00 25,317 65.19 0.42 0.42 0.00 0.00
30.00 0.00 21,802 64.90 0.36 0.36 0.00 0.00
32.50 0.00 18,763 64.63 0.31 0.31 0.00 0.00
35.00 0.00 16,135 64.39 0.27 0.27 0.00 0.00
37.50 0.00 13,868 64.18 0.23 0.23 0.00 0.00
40.00 0.00 11,912 63.98 0.20 0.20 0.00 0.00
42.50 0.00 10,245 63.81 0.17 0.17 0.00 0.00
45.00 0.00 8,838 63.66 0.14 0.14 0.00 0.00
47.50 0.00 7,651 63.52 0.12 0.12 0.00 0.00
50.00 0.00 6,649 63.40 0.10 0.10 0.00 0.00
52.50 0.00 5,804 63.30 0.09 0.09 0.00 0.00
55.00 0.00 5,092 63.21 0.07 0.07 0.00 0.00
57.50 0.00 4,491 63.14 0.06 0.06 0.00 0.00
60.00 0.00 3,983 63.07 0.05 0.05 0.00 0.00
62.50 0.00 3,554 63.01 0.04 0.04 0.00 0.00
65.00 0.00 3,186 62.96 0.04 0.04 0.00 0.00
67.50 0.00 2,858 62.92 0.03 0.03 0.00 0.00
70.00 0.00 2,565 62.87 0.03 0.03 0.00 0.00
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Stage-Discharge for Pond 3P: POND 1

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

62.50 0.00 0.00 0.00 0.00
62.70 0.02 0.02 0.00 0.00
62.90 0.03 0.03 0.00 0.00
63.10 0.06 0.06 0.00 0.00
63.30 0.09 0.09 0.00 0.00
63.50 0.12 0.12 0.00 0.00
63.70 0.15 0.15 0.00 0.00
63.90 0.19 0.19 0.00 0.00
64.10 0.22 0.22 0.00 0.00
64.30 0.25 0.25 0.00 0.00
64.50 0.29 0.29 0.00 0.00
64.70 0.33 0.33 0.00 0.00
64.90 0.36 0.36 0.00 0.00
65.10 0.40 0.40 0.00 0.00
65.30 0.44 0.44 0.00 0.00
65.50 0.48 0.48 0.00 0.00
65.70 0.52 0.52 0.00 0.00
65.90 0.57 0.57 0.00 0.00
66.10 1.88 0.60 1.28 0.00
66.30 7.36 0.63 6.74 0.00
66.50 15.35 0.65 14.70 0.00
66.70 26.46 0.68 24.33 1.45
66.90 40.14 0.70 35.37 4.07
67.10 56.44 0.75 48.27 7.42
67.30 74.91 0.82 62.77 11.32
67.50 95.00 0.88 78.42 15.70
67.70 116.79 0.95 95.37 20.46
67.90 140.38 1.03 113.79 25.57
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Stage-Area-Storage for Pond 3P: POND 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

62.50 6,538 0
62.60 6,699 662
62.70 6,860 1,340
62.80 7,021 2,034
62.90 7,182 2,744
63.00 7,343 3,470
63.10 7,596 4,217
63.20 7,850 4,990
63.30 8,103 5,787
63.40 8,356 6,610
63.50 8,610 7,458
63.60 8,863 8,332
63.70 9,116 9,231
63.80 9,369 10,155
63.90 9,623 11,105
64.00 9,876 12,080
64.10 10,083 13,078
64.20 10,290 14,096
64.30 10,496 15,136
64.40 10,703 16,196
64.50 10,910 17,276
64.60 11,117 18,378
64.70 11,324 19,500
64.80 11,530 20,642
64.90 11,737 21,806
65.00 11,944 22,990
65.10 12,162 24,195
65.20 12,380 25,422
65.30 12,598 26,671
65.40 12,816 27,942
65.50 13,034 29,234
65.60 13,252 30,549
65.70 13,470 31,885
65.80 13,688 33,243
65.90 13,906 34,622
66.00 14,124 36,024
66.10 14,141 37,437
66.20 14,158 38,852
66.30 14,174 40,269
66.40 14,191 41,687
66.50 14,208 43,107
66.60 14,225 44,528
66.70 14,242 45,952
66.80 14,258 47,377
66.90 14,275 48,803
67.00 14,292 50,232
67.10 14,747 51,684
67.20 15,203 53,181
67.30 15,658 54,724
67.40 16,113 56,313
67.50 16,569 57,947
67.60 17,024 59,626
67.70 17,479 61,352
67.80 17,934 63,122

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.90 18,390 64,939
68.00 18,845 66,800
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Time span=5.00-72.00 hrs, dt=0.05 hrs, 1341 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=4.310 ac   0.00% Impervious   Runoff Depth=0.49"Subcatchment 1S: PREDEV
   Tc=32.8 min   CN=32   Runoff=0.51 cfs  0.178 af

Runoff Area=5.000 ac   67.80% Impervious   Runoff Depth=5.28"Subcatchment 2S: POSTDEV
   Tc=5.0 min   CN=79   Runoff=30.74 cfs  2.198 af

Peak Elev=66.43'  Storage=42,136 cf   Inflow=30.74 cfs  2.198 afPond 3P: POND 1
   Discarded=0.64 cfs  1.317 af   Primary=11.77 cfs  0.824 af   Secondary=0.00 cfs  0.000 af   Outflow=12.41 cfs  2.142 af

Total Runoff Area = 9.310 ac   Runoff Volume = 2.376 af   Average Runoff Depth = 3.06"
63.59% Pervious = 5.920 ac     36.41% Impervious = 3.390 ac
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Summary for Subcatchment 1S: PREDEV

Runoff = 0.51 cfs @ 12.79 hrs,  Volume= 0.178 af,  Depth= 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=7.75"

Area (ac) CN Description
4.310 32 Woods/grass comb., Good, HSG A
4.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 100' sheet + 400' shallow concentrated

Subcatchment 1S: PREDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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Type III 24-hr
100-yr Rainfall=7.75"

Runoff Area=4.310 ac
Runoff Volume=0.178 af

Runoff Depth=0.49"
Tc=32.8 min

CN=32

0.51 cfs
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Hydrograph for Subcatchment 1S: PREDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.44 0.00 0.00
6.00 0.56 0.00 0.00
7.00 0.70 0.00 0.00
8.00 0.88 0.00 0.00
9.00 1.13 0.00 0.00

10.00 1.46 0.00 0.00
11.00 1.94 0.00 0.00
12.00 3.87 0.00 0.00
13.00 5.81 0.11 0.46
14.00 6.29 0.18 0.31
15.00 6.62 0.24 0.26
16.00 6.87 0.29 0.21
17.00 7.05 0.33 0.17
18.00 7.19 0.36 0.14
19.00 7.31 0.39 0.12
20.00 7.42 0.41 0.11
21.00 7.51 0.43 0.10
22.00 7.60 0.46 0.10
23.00 7.68 0.48 0.09
24.00 7.75 0.49 0.08
25.00 7.75 0.49 0.00
26.00 7.75 0.49 0.00
27.00 7.75 0.49 0.00
28.00 7.75 0.49 0.00
29.00 7.75 0.49 0.00
30.00 7.75 0.49 0.00
31.00 7.75 0.49 0.00
32.00 7.75 0.49 0.00
33.00 7.75 0.49 0.00
34.00 7.75 0.49 0.00
35.00 7.75 0.49 0.00
36.00 7.75 0.49 0.00
37.00 7.75 0.49 0.00
38.00 7.75 0.49 0.00
39.00 7.75 0.49 0.00
40.00 7.75 0.49 0.00
41.00 7.75 0.49 0.00
42.00 7.75 0.49 0.00
43.00 7.75 0.49 0.00
44.00 7.75 0.49 0.00
45.00 7.75 0.49 0.00
46.00 7.75 0.49 0.00
47.00 7.75 0.49 0.00
48.00 7.75 0.49 0.00
49.00 7.75 0.49 0.00
50.00 7.75 0.49 0.00
51.00 7.75 0.49 0.00
52.00 7.75 0.49 0.00
53.00 7.75 0.49 0.00
54.00 7.75 0.49 0.00
55.00 7.75 0.49 0.00
56.00 7.75 0.49 0.00
57.00 7.75 0.49 0.00
58.00 7.75 0.49 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 7.75 0.49 0.00
60.00 7.75 0.49 0.00
61.00 7.75 0.49 0.00
62.00 7.75 0.49 0.00
63.00 7.75 0.49 0.00
64.00 7.75 0.49 0.00
65.00 7.75 0.49 0.00
66.00 7.75 0.49 0.00
67.00 7.75 0.49 0.00
68.00 7.75 0.49 0.00
69.00 7.75 0.49 0.00
70.00 7.75 0.49 0.00
71.00 7.75 0.49 0.00
72.00 7.75 0.49 0.00
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Summary for Subcatchment 2S: POSTDEV

[49] Hint: Tc<2dt may require smaller dt

Runoff = 30.74 cfs @ 12.07 hrs,  Volume= 2.198 af,  Depth= 5.28"
     Routed to Pond 3P : POND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=7.75"

Area (ac) CN Description
3.390 98 Paved parking, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.000 79 Weighted Average
1.610 32.20% Pervious Area
3.390 67.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: POSTDEV

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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Type III 24-hr
100-yr Rainfall=7.75"

Runoff Area=5.000 ac
Runoff Volume=2.198 af

Runoff Depth=5.28"
Tc=5.0 min

CN=79

30.74 cfs
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Hydrograph for Subcatchment 2S: POSTDEV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.00 0.44 0.00 0.00
6.00 0.56 0.00 0.01
7.00 0.70 0.01 0.09
8.00 0.88 0.04 0.21
9.00 1.13 0.11 0.46

10.00 1.46 0.24 0.83
11.00 1.94 0.49 1.57
12.00 3.87 1.86 20.68
13.00 5.81 3.51 2.77
14.00 6.29 3.94 1.79
15.00 6.62 4.24 1.36
16.00 6.87 4.46 0.96
17.00 7.05 4.63 0.77
18.00 7.19 4.76 0.59
19.00 7.31 4.87 0.53
20.00 7.42 4.97 0.47
21.00 7.51 5.06 0.43
22.00 7.60 5.14 0.39
23.00 7.68 5.21 0.35
24.00 7.75 5.28 0.31
25.00 7.75 5.28 0.00
26.00 7.75 5.28 0.00
27.00 7.75 5.28 0.00
28.00 7.75 5.28 0.00
29.00 7.75 5.28 0.00
30.00 7.75 5.28 0.00
31.00 7.75 5.28 0.00
32.00 7.75 5.28 0.00
33.00 7.75 5.28 0.00
34.00 7.75 5.28 0.00
35.00 7.75 5.28 0.00
36.00 7.75 5.28 0.00
37.00 7.75 5.28 0.00
38.00 7.75 5.28 0.00
39.00 7.75 5.28 0.00
40.00 7.75 5.28 0.00
41.00 7.75 5.28 0.00
42.00 7.75 5.28 0.00
43.00 7.75 5.28 0.00
44.00 7.75 5.28 0.00
45.00 7.75 5.28 0.00
46.00 7.75 5.28 0.00
47.00 7.75 5.28 0.00
48.00 7.75 5.28 0.00
49.00 7.75 5.28 0.00
50.00 7.75 5.28 0.00
51.00 7.75 5.28 0.00
52.00 7.75 5.28 0.00
53.00 7.75 5.28 0.00
54.00 7.75 5.28 0.00
55.00 7.75 5.28 0.00
56.00 7.75 5.28 0.00
57.00 7.75 5.28 0.00
58.00 7.75 5.28 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

59.00 7.75 5.28 0.00
60.00 7.75 5.28 0.00
61.00 7.75 5.28 0.00
62.00 7.75 5.28 0.00
63.00 7.75 5.28 0.00
64.00 7.75 5.28 0.00
65.00 7.75 5.28 0.00
66.00 7.75 5.28 0.00
67.00 7.75 5.28 0.00
68.00 7.75 5.28 0.00
69.00 7.75 5.28 0.00
70.00 7.75 5.28 0.00
71.00 7.75 5.28 0.00
72.00 7.75 5.28 0.00
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Summary for Pond 3P: POND 1

Inflow Area = 5.000 ac, 67.80% Impervious,  Inflow Depth = 5.28"    for  100-yr event
Inflow = 30.74 cfs @ 12.07 hrs,  Volume= 2.198 af
Outflow = 12.41 cfs @ 12.30 hrs,  Volume= 2.142 af,  Atten= 60%,  Lag= 13.7 min
Discarded = 0.64 cfs @ 12.30 hrs,  Volume= 1.317 af
Primary = 11.77 cfs @ 12.30 hrs,  Volume= 0.824 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 66.43' @ 12.30 hrs   Surf.Area= 14,197 sf   Storage= 42,136 cf

Plug-Flow detention time= 556.6 min calculated for 2.140 af (97% of inflow)
Center-of-Mass det. time= 543.1 min ( 1,348.6 - 805.5 )

Volume Invert Avail.Storage Storage Description
#1 62.50' 66,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 6,538 0 0
63.00 7,343 3,470 3,470
64.00 9,876 8,610 12,080
65.00 11,944 10,910 22,990
66.00 14,124 13,034 36,024
67.00 14,292 14,208 50,232
68.00 18,845 16,569 66,800

Device Routing Invert Outlet Devices
#1 Discarded 62.50' 2.000 in/hr Exfiltration over Surface area above 62.50'

Conductivity to Groundwater Elevation = 61.00'
Excluded Surface area = 6,538 sf

#2 Primary 66.00' 15.0' long  + 1.0 '/' SideZ  x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63

#3 Secondary 66.50' 5.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow  Max=0.64 cfs @ 12.30 hrs  HW=66.43'   (Free Discharge)
1=Exfiltration  ( Controls 0.64 cfs)

Primary OutFlow  Max=11.74 cfs @ 12.30 hrs  HW=66.43'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 11.74 cfs @ 1.76 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=62.50'   (Free Discharge)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: POND 1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086
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Inflow Area=5.000 ac
Peak Elev=66.43'

Storage=42,136 cf

30.74 cfs

12.41 cfs

0.64 cfs

11.77 cfs

0.00 cfs

Pond 3P: POND 1

Total
Discarded
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Stage-Discharge

Discharge  (cfs)
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 Broad-Crested Rectangular Weir
 Sharp-Crested Rectangular Weir
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Pond 3P: POND 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
60,00050,00040,00030,00020,00010,0000

Surface/Horizontal/Wetted Area (sq-ft)
18,00016,00014,00012,00010,0008,0006,0004,0002,0000

El
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n
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 Custom Stage Data
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Hydrograph for Pond 3P: POND 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

5.00 0.00 0 62.50 0.00 0.00 0.00 0.00
7.50 0.14 360 62.55 0.00 0.00 0.00 0.00

10.00 0.83 3,978 63.07 0.05 0.05 0.00 0.00
12.50 6.38 40,901 66.34 8.97 0.63 8.34 0.00
15.00 1.36 37,093 66.08 1.44 0.60 0.84 0.00
17.50 0.68 36,333 66.02 0.73 0.59 0.14 0.00
20.00 0.47 35,668 65.97 0.58 0.58 0.00 0.00
22.50 0.37 34,298 65.88 0.56 0.56 0.00 0.00
25.00 0.00 31,328 65.66 0.52 0.52 0.00 0.00
27.50 0.00 27,002 65.33 0.45 0.45 0.00 0.00
30.00 0.00 23,259 65.02 0.39 0.39 0.00 0.00
32.50 0.00 20,023 64.75 0.33 0.33 0.00 0.00
35.00 0.00 17,224 64.50 0.29 0.29 0.00 0.00
37.50 0.00 14,807 64.27 0.25 0.25 0.00 0.00
40.00 0.00 12,722 64.06 0.21 0.21 0.00 0.00
42.50 0.00 10,931 63.88 0.18 0.18 0.00 0.00
45.00 0.00 9,417 63.72 0.15 0.15 0.00 0.00
47.50 0.00 8,139 63.58 0.13 0.13 0.00 0.00
50.00 0.00 7,061 63.45 0.11 0.11 0.00 0.00
52.50 0.00 6,152 63.34 0.09 0.09 0.00 0.00
55.00 0.00 5,385 63.25 0.08 0.08 0.00 0.00
57.50 0.00 4,738 63.17 0.07 0.07 0.00 0.00
60.00 0.00 4,192 63.10 0.06 0.06 0.00 0.00
62.50 0.00 3,731 63.04 0.05 0.05 0.00 0.00
65.00 0.00 3,339 62.98 0.04 0.04 0.00 0.00
67.50 0.00 2,995 62.93 0.04 0.04 0.00 0.00
70.00 0.00 2,688 62.89 0.03 0.03 0.00 0.00
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Stage-Discharge for Pond 3P: POND 1

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

Secondary
(cfs)

62.50 0.00 0.00 0.00 0.00
62.70 0.02 0.02 0.00 0.00
62.90 0.03 0.03 0.00 0.00
63.10 0.06 0.06 0.00 0.00
63.30 0.09 0.09 0.00 0.00
63.50 0.12 0.12 0.00 0.00
63.70 0.15 0.15 0.00 0.00
63.90 0.19 0.19 0.00 0.00
64.10 0.22 0.22 0.00 0.00
64.30 0.25 0.25 0.00 0.00
64.50 0.29 0.29 0.00 0.00
64.70 0.33 0.33 0.00 0.00
64.90 0.36 0.36 0.00 0.00
65.10 0.40 0.40 0.00 0.00
65.30 0.44 0.44 0.00 0.00
65.50 0.48 0.48 0.00 0.00
65.70 0.52 0.52 0.00 0.00
65.90 0.57 0.57 0.00 0.00
66.10 1.88 0.60 1.28 0.00
66.30 7.36 0.63 6.74 0.00
66.50 15.35 0.65 14.70 0.00
66.70 26.46 0.68 24.33 1.45
66.90 40.14 0.70 35.37 4.07
67.10 56.44 0.75 48.27 7.42
67.30 74.91 0.82 62.77 11.32
67.50 95.00 0.88 78.42 15.70
67.70 116.79 0.95 95.37 20.46
67.90 140.38 1.03 113.79 25.57
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Stage-Area-Storage for Pond 3P: POND 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

62.50 6,538 0
62.60 6,699 662
62.70 6,860 1,340
62.80 7,021 2,034
62.90 7,182 2,744
63.00 7,343 3,470
63.10 7,596 4,217
63.20 7,850 4,990
63.30 8,103 5,787
63.40 8,356 6,610
63.50 8,610 7,458
63.60 8,863 8,332
63.70 9,116 9,231
63.80 9,369 10,155
63.90 9,623 11,105
64.00 9,876 12,080
64.10 10,083 13,078
64.20 10,290 14,096
64.30 10,496 15,136
64.40 10,703 16,196
64.50 10,910 17,276
64.60 11,117 18,378
64.70 11,324 19,500
64.80 11,530 20,642
64.90 11,737 21,806
65.00 11,944 22,990
65.10 12,162 24,195
65.20 12,380 25,422
65.30 12,598 26,671
65.40 12,816 27,942
65.50 13,034 29,234
65.60 13,252 30,549
65.70 13,470 31,885
65.80 13,688 33,243
65.90 13,906 34,622
66.00 14,124 36,024
66.10 14,141 37,437
66.20 14,158 38,852
66.30 14,174 40,269
66.40 14,191 41,687
66.50 14,208 43,107
66.60 14,225 44,528
66.70 14,242 45,952
66.80 14,258 47,377
66.90 14,275 48,803
67.00 14,292 50,232
67.10 14,747 51,684
67.20 15,203 53,181
67.30 15,658 54,724
67.40 16,113 56,313
67.50 16,569 57,947
67.60 17,024 59,626
67.70 17,479 61,352
67.80 17,934 63,122

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.90 18,390 64,939
68.00 18,845 66,800
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

 Applicant/Project Name 
 Project Address 
 Name of Firm and Registered Professional Engineer that prepared the Report 
 Long-Term Pollution Prevention Plan required by Standards 4-6 
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
 Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
 

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 
 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 

need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 
 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 

Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

 
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
 Good housekeeping practices;  
 Provisions for storing materials and waste products inside or under cover; 
 Vehicle washing controls; 
 Requirements for routine inspections and maintenance of stormwater BMPs;  
 Spill prevention and response plans;  
 Provisions for maintenance of lawns, gardens, and other landscaped areas;  
 Requirements for storage and use of fertilizers, herbicides, and pesticides; 
 Pet waste management provisions;  
 Provisions for operation and management of septic systems;  
 Provisions for solid waste management; 
 Snow disposal and plowing plans relative to Wetland Resource Areas; 
 Winter Road Salt and/or Sand Use and Storage restrictions; 
 Street sweeping schedules; 
 Provisions for prevention of illicit discharges to the stormwater management system; 
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

 Narrative; 
 Construction Period Operation and Maintenance Plan; 
 Names of Persons or Entity Responsible for Plan Compliance; 
 Construction Period Pollution Prevention Measures; 
 Erosion and Sedimentation Control Plan Drawings; 
 Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
 Vegetation Planning; 
 Site Development Plan; 
 Construction Sequencing Plan; 
 Sequencing of Erosion and Sedimentation Controls; 
 Operation and Maintenance of Erosion and Sedimentation Controls; 
 Inspection Schedule; 
 Maintenance Schedule; 
 Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 

  

Elizabeth.Roche
Text Box
x



  
 

swcheck.doc • 04/01/08 Stormwater Report Checklist • Page 8 of 8 

 
 

 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
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APPENDIX D – OPERATION AND MAINTENANCE
(O+M) PLAN



November 2025

      STORMWATER MANAGEMENT
 OPERATION AND MAINTENANCE MANUAL
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Prepared by:
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Appendix A
Stormwater Best Management Practices Map
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GRADING NOTES
1. MAXIMUM SLOPE IN ACCESSIBLE PARKING SPACES SHALL NOT EXCEED

2.0% IN ALL DIRECTIONS.

2. ALL PROPOSED SIDEWALKS AROUND THE BUILDING AND ALONG THE
PROPERTY FRONTAGES SHALL HAVE A MAXIMUM 2% CROSS SLOPE
AND 5% LONG. SLOPE.

3. ALL CURB AROUND EXTERIOR OF SITE SHALL BE 4" BERM CURB. ALL
CURB SURROUNDING THE BUILDING SHALL BE 6" GRANITE CURB
EXCEPT WHERE OTHERWISE SPECIFIED FOR FLUSH CONCRETE CURB.

4. ALL STORM DRAIN PIPE SHALL BE REINFORCED CONCRETE PIPE CLASS
V WHERE 2' OF COVER CANNOT BE MAINTAINED.

5. ALL MATERIALS AND CONSTRUCTION SHALL CONFORM WITH TOWN OF
BRIDGEWATER AND STATE CODES.

6. NO EARTHEN SLOPE SHALL BE GREATER THAN 3:1, UNLESS
OTHERWISE NOTED.

7. CONTRACTOR TO VERIFY ALL EXISTING TOPOGRAPHY AND
STRUCTURES ON THE SITE AND IMMEDIATELY NOTIFY THE ENGINEER
OF ANY DISCREPANCIES PRIOR TO STARTING WORK.

8. CONTRACTOR SHALL PROVIDE A FINISH PAVEMENT SURFACE FREE OF
LOW SPOTS AND PONDING AREAS. CRITICAL AREAS INCLUDE BUILDING
ENTRANCE AND LOADING AREAS ADJACENT TO THE BUILDING.

9. THE PROPOSED CATCHBASINS AND STORMWATER TREATMENT UNITS
MUST BE CLEANED OF ANY SEDIMENT AND/OR DEBRIS AFTER ALL
UPSTREAM AREAS HAVE BEEN INSTALLED.

10. ALL ELEVATIONS SHOWN DEPICT FINISHED GRADE UNLESS
OTHERWISE NOTED.  GENERAL CONTRACTOR TO COORDINATE WITH
EXCAVATION, LANDSCAPE AND PAVING SUBCONTRACTORS
REGARDING TOPSOIL THICKNESS FOR LANDSCAPE AREAS AND
PAVEMENT SECTION THICKNESS FOR PAVED AREAS TO PROPERLY
ENSURE ADEQUATE CUT TO ESTABLISH SUBGRADE ELEVATIONS.



Appendix B
Inspection Checklists and Maintenance Logs



Inspection Checklist and Maintenance Log
Drainage Structures and Pipes

Project Name: ________________  Inspection Date: _________________
Project Location: ________________  Inspection Personnel: _________________
Location of Stormwater Management Practice: _____________________________

Inspection Item Yes No N/A Corrective Action Required Completion
Date

Damage to Structure?

Damage to Inlet Pipe(s)?

Damage to Outlet Pipe(s)?

Damage to Trash Rack(s)?

Obstruction(s)?

Undermining/Undercutting?

Ponding around Inlets?

Outlet Protection Washout?

Settlement above Pipes?

Accumulated Sediment?

Accumulated Debris?

Cleaning Catch Basin Sumps?

Assessment Item Good Fair Poor Replace N/A Comments

Pavement condition
above pipes

Maintenance Activity Description:
________________________________________________________________________
________________________________________________________________________

Follow Up Requirements:
________________________________________________________________________
________________________________________________________________________

Inspector Signature: __________________________



Inspection Checklist and Maintenance Log
Infiltration Basin and Sediment Forebay

Project Name: ________________  Inspection Date: _________________
Project Location: ________________  Inspection Personnel: _________________
Location of Stormwater Management Practice: _____________________________

Inspection Item Yes No N/A Corrective Action Required Completion
Date

Damage to sediment
forebay?

Damage to Inlet Pipe(s)?

Accumulated Sediment?

Accumulated Debris?

Outlet protection washout?

Damage to outflow devices?

Assessment Item Good Fair Poor Replace N/A Comments

Pavement condition
above pipes

Maintenance Activity Description:
________________________________________________________________________
________________________________________________________________________

Follow Up Requirements:
________________________________________________________________________
________________________________________________________________________

Inspector Signature: __________________________
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APPENDIX E – ILLICIT DISCHARGE STATEMENT



Illicit Discharge Compliance Statement

Responsibility:

The owner is responsible for the ultimate compliance with all provisions of the Massachusetts
Stormwater Management Policy, the USEPA NPDES Construction General Permit and
responsible for identifying and eliminating illicit discharges (as defined by the USEPA).

OWNER NAME: Encompass Health Corporation                                                    _

ADDRESS: 9001 Liberty Parkway

Birmingham, AL 35242

TEL. NUMBER:

Engineer’s Compliance Statement:

To the best of my knowledge, the attached plans, computations, and specifications meet the
requirements of Standard 10 of the Massachusetts Stormwater Handbook regarding illicit
discharges to the stormwater management system, and that no detectable illicit discharges exist
on the site. All documents and attachments were prepared under my direction and qualified
personnel properly gathered and evaluated the information submitted to the best of my
knowledge.

Included with this statement are site plans, drawn to scale, that identify the location of systems
for conveying stormwater on the site and show that these systems do not allow the entry of any
illicit discharges into the stormwater management system. The plans also show any systems for
conveying wastewater and/or groundwater on the site and show that there are no connections
between the stormwater and wastewater systems.

_______________________________

Danielle Leonor Danzing, P.E.    Date

Kimley-Horn and Associates, Inc.
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APPENDIX F – PIPE SIZING CALCULATION
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APPENDIX G – STORMWATER CALCULATIONS



Date: 7/22/2025
Performed by: EPR

Checked by: DDL
Standard 2: Peak Rate Attenuation Revision: 1

Existing
Conditions

(cfs)

Post
Conditions

(cfs)
Outflow from

Pond (cfs)
2-year 0.00 0.30 0.00
10-year 0.02 0.58 0.00
25-year 0.10 2.77 2.16
100-year 0.59 12.41 11.77

Design Storm

DA to Pond



Date: 7/22/2025
Performed by: EPR

Checked by: DDL
Standard 3: Required Recharge Volume Revision: 1

Rv = F x Impervious Area

Rv = Required Recharge Volume [ac-ft]
F = Target Depth Factor associated with each Hydrologic Soil Group [in]

Impervious Area = Pavement and Rooftop Area Onsite [ac]

Per Table 2.3.2: Recharge Target Depth by Hydrologic Soil Group

NRCS Hydrologic Soil
Type

F [in]
Impervious

Area [ac]
Rv [ac-ft]

A 0.6 3.39 0.17
B 0.35 0.00
C 0.25 0.00
D 0.1 0.00

Total Required Recharge Volume, Rv = 7383.25 CF

36024 CF (provided at elevation 62.5') Provided recharge volume from HydroCAD

The recharge volume provided is in excess of the total recharge volume required. The proposed
stormwater management design is in compliance with Massachusetts Stormwater Handbook

Standard 3.

Calculations shown per guidance of MA DEP Stormwater Handbook Volume 3 Chapter 1.

Subsurface Detention Basin #1

Provided Recharge Volume, Rv =



Date: 7/22/2025
Performed by: EPR

Checked by: DDL
Standard 3: Drawdown Time Revision: 1

Rv =
K = Rawls Infiltration Rate [in/hr]
Bottom Area =  Bottom Area of Infiltration BMP

0.827 ac-ft
2 in/hr

0.15 ac
33.080 hrs < 72 hours; proposed design in compliance with standard.

Proposed infiltration BMPs have been designed to drain within 72 hours. The proposed stormwater
management design is in compliance with Massachusetts Stormwater Handbook Standard 3.

Rawls Infiltration Rate, K, used and calculations per guidance of MA DEP Stormwater Handbook Volume 3, Chapter 1.

Bottom Area =
Drawdown Time =

K =

Rv
K * (Bottom Area)

Drawdown Time = Storage Volume Below BMP Outlet [ac-ft]

Rv =
Subsurface Detention Basin #1



Date: 7/22/2025
Performed by: EPR

Checked by: DDL
Standard 4: Water Quality Volume Revision: 1

Required Water Quality Volume, VWQ

Aimp [ac] DWQ [in] Required VWQ [cf]
3.39 1 12306

Total Water Quality Volume Required = 12,306 cf

Provided Water Quality Volume, VWQ

Provided Water
Quality Volume [cf]

36024 Volume of water at the first orifice (From HydroCAD)

Total Water Quality Volume Provided = 36,024 cf

Calculations shown per guidance of MA DEP Stormwater Handbook Volume 3 Chapter 1.

VWQ = (DWQ /12 [in/ft]) x (AIMP x 43,560 [sf/ac])

BMP

Infiltration Basin

The total water quality volume provided is in excess of the total water quality volume required. The
proposed stormwater management design is in compliance with Massachusetts Stormwater Handbook

Standard 4.



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded
Catch Basin 0.25 1.00 0.25 0.75

Street Sweeping - 9% 0.09 0.75 0.07 0.68

Sediment Forebay 0.25 0.68 0.17 0.51

Infiltration Basin 0.80 0.51 0.41 0.10

0.00 0.10 0.00 0.10

Total TSS Removal = 90%

Separate Form Needs to
be Completed for Each
Outlet or BMP Train

Project: Encompass Health Bridgewater

Prepared By: Elizabeth Roche *Equals remaining load from previous BMP (E)

Date: 7/8/2025 which enters the BMP
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Lakeshore Center, Bridgewater, MA

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection




