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Executive Summary

The Applicant, Northland Residential Corporation, is proposing to develop the property located
within the McLean Hospital Zone 3 Overlay District located at Olmsted Road in Belmont,
Massachusetts (the Site). The Project will be comprised of residential housing, consisting of single
family and townhouse dwelling units with associated roadways and driveways, as well as multi-
family rental housing with subgrade and surface parking areas.

Under existing conditions, the Site is primarily undeveloped woodlands, with one existing building
and existing gravel parking area. The site is generally hilly, sloping down from north to south. The
Site is uniquely located along a drainage divide, sending water to two separate water bodies. The
western portion of the Site generally flows overland and is collected by the drainage system
located within Olmsted Road. The Olmsted Road drainage system enters the municipal system
and flows west, discharging downstream into Beaver Brook and ultimately entering the Charles
River. The eastern portion of the site flows into an intermittent stream located off the eastern
property line. This stream is collected by an existing pipe/headwall located at Pleasant Street,
where it enters the municipal system and then ultimately discharges in the Boston Harbor.

As proposed, the stormwater management system will comply with Massachusetts Stormwater
Standards, the Massachusetts MS4, the TMDL associated with the Upper/Middle Charles River,
and the Town of Belmont Stormwater Management and Erosion Control Rules and Regulations. In
general, stormwater from the proposed impervious surfaces will be collected by a closed drainage
system and piped to subsurface infiltration or detention systems. The infiltration systems have
been carefully located around the site to areas where infiltration is feasible. Elsewhere, the
stormwater management system will utilize filtration vaults and water quality devices to comply
with the required treatment parameters. The applicant will be conducting additional soils test pits
and permeability testing within the footprints of the proposed infiltration areas to confirm
hydrologic soil grouping and infiltration rates, and if appropriate, making adjustments to the size
of the systems.

In general, the proposed stormwater system as documented within this report will:

e Attenuate peak flows using subsurface infiltration and detention systems outfitted with
outlet control structures. The proposed stormwater system will reduce peak rates of
runoff for the 2, 10, 25- and 100-year storms for all design points.

e Exceed phosphorous removal standards (approximately 76% removal) as required
through the Massachusetts MS4 and Charles River Phosphorous TMDL.

e Exceed recharge volume requirements specified within Massachusetts Stormwater
Standards.

o Comply with total suspended solids (TSS) removal requirements stated in the
Massachusetts MS4 and Massachusetts Stormwater Standards.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

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:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals." 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 8°

e 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.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit 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.
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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

| 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 lllicit 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. | 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

M 4/29/2021

| ~—
Slgnatv andqOpte  \

Checklist

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

[X] 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

[x] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)

X] Minimizing disturbance to existing trees and shrubs

[] LID Site Design Credit Requested:

[ ] Credit1

[ ] Credit2

[ ] Credit3

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

O 0O0000o0dd

Other (describe):

Standard 1: No New Untreated Discharges

[X No new untreated discharges

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

X 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

[
[

(X

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

Xl

[
[
X

K O

K

Historic geotech and NRCS provided. Applicant is proposing additional test pits
within BMP areas prior to construction

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 Field*

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.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

swcheck.doc * 04/01/08
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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.

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:

[x] A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
X

[] is within the Zone Il 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.

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

X] The 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.

X] 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.

X] 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) Not Applicable

[] 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.
[l 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 LUHPPLSs 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 Not Applicable

[] 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 Not Applicable

[] 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;

Detall 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.

[X] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Stormwater Report

Stormwater Report Narrative

This Stormwater Report has been prepared to demonstrate compliance with the Massachusetts
Stormwater Management Standards in accordance with the Massachusetts Wetlands Protection
Act Regulations (310 CMR 10.00). Additionally, this report demonstrates compliance with the
Massachusetts MS4, the Final TMDL for Nutrients in the Upper/Middle Charles River, the Final
Pathogen TMDL for the Charles River Watershed, the Town of Belmont Stormwater Management
and Erosion Control Rules and Regulations, and the Town of Belmont Stormwater Management
and Erosion Control Bylaw.

Project Description

The Applicant, Northland Residential Corporation, is proposing to construct residential
development in Zone 3 adjacent to the McLean Hospital campus, located off Olmsted Drive. As
proposed, the Project will entail the construction of fourteen single family or townhome
structures, a multifamily apartment building with subgrade and surface parking, ancillary
landscape improvements, roadways and driveways, and utility improvements to support this use.

Site Description

The Project Site is a 12.8-acre parcel of land (the Site) located at Olmsted Drive in Belmont,
Massachusetts (see Figure 1). The Site is bounded by the McLean Hospital campus to the north,
conservation restricted woodlands to the east and south, and residential homes to the west. See
Figure 1, Site Locus Map.

According to the National Resources Conservation Service (NRCS), surface soils on the Site
include Charlton-Hollis-Rock Outcrop Complex, Pittstown silt loam, Charlton fine sandy loam, and
Narragansett-Hollis-Rock. NRCS classifies these on-site soils as Hydrologic Soil Groups (HSG) A
and D. VHB has reviewed a geotechnical engineering study prepared by Weidlinger Associates Inc
for a previously approved development at the site. (excerpts provided in Appendix C). The
geotechnical borings and test pits indicate that soils below a silty/sandy topsoil and subsoil are
generally dense sand/gravel underlain by bedrock. Top of bedrock varies throughout the site, but
is relatively shallow and generally in the order of 4 to 12 feet below existing grade.

For the purposes of hydrologic modeling, soils at the Site were assigned an HSG rating of A. The
Site it is not considered to be within an area of rapid infiltration (soils with a saturated hydraulic
conductivity greater than 2.4 inches per hour). The applicant will be performing permeability
testing and additional subsurface explorations around the site and within the footprints of

Stormwater Report Narrative
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proposed infiltration BMPs prior to construction. The intent of the explorations will be to confirm
the hydrologic soil grouping used to evaluate existing rates of stormwater runoff from the site, as
well as confirm the infiltration rates at proposed BMP locations for value engineering
considerations If appropriate, adjustments will be made either up or down to the systems. At this
point, an assumption has been has been made, based on the data available, that proposed
infiltration areas will infiltrate at a rate of 1.02 in/hr, consistent with an HSG B soil (sandy loam).

Existing Drainage Conditions

The Site is generally undeveloped woodlands, with an existing building and grass area around,
with generally hilly topography. Figure 2 illustrates the existing drainage patterns on the Site.
Currently, the Site is divided into seven drainage areas as stormwater runoff flows to four Design
Points, which have been identified as DP-1, DP-2, DP-3 and DP-4.

Design Point 1 represents the portion of the Olmsted Road drainage system which captures and
directs flows into a closed drainage system which in turn discharges into the municipal drainage
system, Beaver Brook and ultimately the Charles River. There is an existing stormwater basin on
site (1P), which receives some flows from a portion of Olmsted Drive and some of the pervious
area of the site. This basin discharges into a wooded area, and ultimately overland flows into the
Olmsted Road drainage system. The area draining towards DP-1 represents the portion of the site
within the Charles River watershed and subject to its Nutrient and Pathogen TMDLs.

Design Point 2 represents the portion of the Olmsted Road Drainage system which captures and
directs flows into a closed drainage system, which VHB understands from historic site
documentation and reports as discharging into the municipal drainage system and ultimately the
Boston Harbor.

Design Point 3 represents the portion of the Site which drains into the intermittent stream located
off-site, beyond the eastern property line. This intermittent stream appears to terminate at a
headwall at Pleasant Street, where flows enter the municipal drainage system and follow the same
flow path as Design Point 2.

Design Point 4 represents the portion of the site that discharges into the Uphams Bowl area. A
portion of the northwest corner of the site consisting of paved and pervious areas discharges via
overland flow into the Uphams Bowl drainage system.

Table 1 below provides a summary of the existing conditions hydrologic data.

Stormwater Report Narrative



Stormwater Report

Table 1 Existing Conditions Hydrologic Data

Time of
Design Area Curve Concentration

Drainage Area Discharge Location Point (Acres) Number (min)

EX-1A 1P DP-1 1.2 46 6.0

EX-1B DP-1 DP-1 48 35 11.5

EX-1C DP-1 DP-1 0.5 89 6.0

EX-2 DP-2 DP-2 1.9 41 6.0

EX-3A DP-3 DP-3 33 38 15.7

EX-3B DP-3 DP-3 0.3 82 6.0

EX-4 DP-4 DP-4 1.2 55 6.0

Proposed Drainage Conditions

Figure 3 illustrates the proposed “post construction” drainage conditions for the project. As
shown, the Site will be divided into fifteen drainage areas that discharge stormwater to the four
existing Design Points. Table 2 below provides a summary of the proposed conditions hydrologic
data.

Table 2 Proposed Conditions Hydrologic Data

Time of
Design Area Curve Concentration
Drainage Area Discharge Location Point (Acres) Number (min)
PR-1 DP-1 DP-1 1.5 51 6.0
PR-2 DP-4 DP-4 0.5 46 6.0
PR-3 5P DP-1 33 73 6.0
PR-4 6P DP-1 2.1 73 6.0
PR-5 1P /2P /3P /4P DP-3 1.8 90 6.0
PR-6 DP-3 DP-3 0.3 78 6.0
PR-7 3P /4P DP-3 1.0 83 6.0
PR-8 DP-3 DP-3 1.0 35 6.0
PR-9 4p DP-3 0.3 96 6.0
PR-10 6P DP-1 0.3 85 6.0
PR-11 DP-2 DP-2 0.5 39 6.0
PR-12 2P /3P /4P DP-3 0.1 98 6.0
PR-13 7P /6P DP-1 0.2 98 6.0
PR-14 8P /6P DP-1 0.2 98 6.0
PR-15 9P DP-1 0.1 98 6.0

The site design integrates a comprehensive stormwater management system that has been
developed in accordance with the Massachusetts Stormwater Handbook and meets the
performance standards laid out in the Massachusetts MS4, applicable TMDLs, and the Town of
Belmont Stormwater Management Bylaw. The proposed stormwater management system has

Stormwater Report Narrative
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been designed to treat the half inch water quality volume, remove at least 90% TSS from
proposed pavement areas, and remove greater than 60% of the total phosphorous from the post-
construction impervious area of the site. Calculations can be found in the stormwater report
appendices.

In general, stormwater from the proposed impervious surfaces will be collected by a closed
drainage system and piped to subsurface infiltration or detention systems. These systems and
associated outlet control structures will control the peak rates of stormwater leaving the site, and
direct water into stormwater filtration vaults. These vaults (the Contech Stormfilter) will contain
media filled cartridges that will treat the required water quality volume for phosphorous and TSS
before discharging to its design point.

Due to the generally high bedrock elevations across the site, infiltration is limited to the
stormwater management system proposed in the multi-family building parking lot, and carefully
located subsurface recharge trenches elsewhere around the site.

Stormwater Report Narrative
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Figure 1 Site Locus Map
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Figure 2 Existing Drainage Area
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Figure 3 Proposed Drainage Area
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Stormwater Report

Regulatory Compliance

Massachusetts Department of Environmental Protection (DEP) -
Stormwater Management Standards

As demonstrated below, the proposed Project fully complies with the DEP Stormwater
Management Standards.

Standard 1: No New Untreated Discharges or Erosion to Wetlands
The Project has been designed to comply with Standard 1.

The Best Management Practices (BMPs) included in the proposed stormwater management
system have been designed in accordance with the Massachusetts Stormwater Handbook.
Supporting information and computations demonstrating that no new untreated discharges will
result from the Project are presented through compliance with Standards 4 through 6.

All proposed Project stormwater outlets and conveyances have been designed to not cause
erosion or scour to wetlands or receiving waters. Outlets from closed drainage systems have been
designed with flared end sections and stone protection to dissipate discharge velocities.
Overflows from BMP’s that impound stormwater have been designed with stone to protect
downgradient areas from erosion.

Computations and supporting information for the sizing and selection of materials used to
protect from scour and erosion are included in Appendix A.

Standard 2: Peak Rate Attenuation

The Project has been designed to comply with Standard 2.

The rainfall-runoff response of the Site under existing and proposed conditions was analyzed for
storm events with recurrence intervals of 2, 10, 25 and 100 years. The results of the analysis, as
summarized in Table 3 below, indicate that there is no increase in peak discharge rates between
the existing and proposed conditions for the 2, 10, 25 and 100-year storm events.

Computations and supporting information regarding the hydrologic modeling are included in
Appendix B.

Regulatory Compliance
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Table 3 Peak Discharge Rates (cfs*)

Design Point 2-year 10-year 25-year 100-year
DP-1
Existing 13 2.3 3.0 5.9
Proposed 0.8 1.7 2.9 5.1
DP-2
Existing 0.0 0.2 0.7 24
Proposed 0.0 0.0 0.1 04
DP-3
Existing 0.6 1.2 1.6 2.9
Proposed 0.5 1.2 1.6 2.5
DP-4
Existing 0.1 1.1 2.0 3.7
Proposed 0.0 0.1 04 1.0

Standard 3: Stormwater Recharge
The Project has been designed to comply with Standard 3.

In accordance with the Stormwater Handbook, the Required Recharge Volume for the Project is
therefore 12,916 cubic feet.

Recharge of stormwater has been provided through the use of subsurface infiltration systems
which have been sized using the Static method. Each infiltration BMP has been designed to drain
completely within 72 hours. Table 4 below provides a summary of the proposed infiltration BMPs
utilized for the Project.

Table 4 Summary of Recharge Calculations

Provided Recharge Volume

Infiltration BMP (cubic feet)
Infiltration System #1 (1P) 7,425
Infiltration System #2 (2P) 865
Infiltration System #3 (4P) 6,768
Infiltration System #4 (8P) 1,247
Infiltration System #5 (7P) 1,128
Infiltration System #6 (9P) 1,107
Total Provided Recharge 18,540
Total Required Recharge 12,916

Regulatory Compliance
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Soil evaluation (including Geotechnical Report excerpts), computations, and supporting
information are included in Appendix C.

Standard 4: Water Quality
The Project has been designed to comply with Standard 4.

The proposed stormwater management system implements a treatment train of BMPs that has
been designed to provide 90% TSS removal of stormwater runoff from all proposed impervious
surfaces as well as 44% pretreatment prior to infiltration BMPs where required.

Computations and supporting information, including the Long-Term Pollution Prevention Plan,
are included in Appendix D.

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

The Project is not considered a LUHPPL.

Standard 6: Critical Areas

The Project will not discharge stormwater near or to a critical area.

Standard 7: Redevelopments and Other Projects Subject to the Standards
only to the Maximum Extent Practicable

The Project has been designed to comply with all ten of the Stormwater Management Standards.

Refer directly to each Standard for applicable computations and supporting information
demonstrating compliance with each.

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

The Project will disturb approximately 12.8 acres of land and is therefore required to obtain
coverage under the Environmental Protection Agency (EPA) National Pollutant Discharge
Elimination System (NPDES) Construction General Permit. As required under this permit, a
Stormwater Pollution Prevention Plan (SWPPP) will be developed and submitted before land
disturbance begins. Recommended construction period pollution prevention and erosion and
sedimentation controls to be finalized in the SWPPP are included in Appendix F.

Standard 9: Operation and Maintenance Plan

In compliance with Standard 9, a Post Construction Stormwater Operation and Maintenance
(O&M) Plan has been developed for the Project. The O&M Plan is included in Appendix D as part
of the Long-Term Pollution Prevention Plan.

Regulatory Compliance



14

Stormwater Report

Standard 10: Prohibition of lllicit Discharges

Sanitary sewer and storm drainage structures remaining from previous development which are
part of the redevelopment area will be removed or will be incorporated into updated sanitary
sewer and separate stormwater sewer systems. The design plans submitted with this report have
been designed so that the components included therein are in full compliance with current
standards. No statement is made regarding the drainage system in portions of the site not
included in the redevelopment project area. The Long-Term Pollution Prevention Plan includes
measures to prevent illicit discharges.

Local Municipal Rules and Regulations

The proposed stormwater management system is designed to be in compliance with the Town of
Belmont Stormwater Management and Erosion Control Rules and Regulations. The system
achieves the treatment requirements as stated in the Massachusetts MS4 and the Massachusetts
Stormwater Standards, as required by the local bylaw. The design criteria as stated in section
34.6.4.1 of the Belmont Stormwater Management and Erosion Control Bylaw are listed below:

a) Compliance with all applicable provisions of the Stormwater Management Standards, regardless
of the proximity of the development to resource areas or their buffer zones, as defined by the
Wetlands Protection Act, M.G.L. c. 131, § 40 and its implementing regulations.

The Site stormwater management system meets all Stormwater Management Standards, see
appendices and narrative herein for details and calculations.

(b) Erosion and sediment controls must be implemented to prevent adverse impacts during
disturbance and construction activities.

The project will employ robust erosion and sedimentation controls throughout the course of
construction, and a SWPPP will be filed before construction which will govern the controls during
construction. A recommended construction period BMP checklist is included in the appendices of
this report, and the site plans show the minimum required erosion and sedimentation controls as
well as notes stating minimum required measures to control the site during construction.

(c) There shall be no change to the existing conditions of abutting properties from any increase in
volume of stormwater runoff or from erosion, silting, flooding, sedimentation or impacts to wetlands,
ground water levels or wells.

The stormwater management system has been designed to reduce peak rates of runoff for the 2,
10, 25- and 100-year storms. No increased rate of stormwater will be directed to any abutters.

(d) When any proposed discharge may have an impact upon streams, wetlands and/or storm
sewers, the OCD may require minimization or elimination of this impact based on site conditions
and existing stormwater system capacity

All stormwater outfall locations have been designed with stone to avoid erosion and
sedimentation, as well as impacts to the intermittent stream located east of the site.

Regulatory Compliance
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Appendix A: Standard 1 Computations and
Supporting Information

> Stone outlet protection for pipe ends (See Virginia Erosion and Sediment Control Handbook,
Chapter 3.18)

(@] Appendix A: Standard 1 Computations and Supporting Information
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Appendix B: Standard 2 Computations and
Supporting Information

The rainfall-runoff response of the Site under existing and proposed conditions was evaluated for
storm events with recurrence intervals of 2, 10, 25 and 100-years. Rainfall volumes used for this
analysis were based on the Natural Resources Conservation Service (NRCS) Type Ill, 24-hour
storm and NOAA Atlas 14 precipitation depths for the site: 3.25, 5.14, 6.31, and 8.13 inches,
respectively. Runoff coefficients for the pre- and post-development conditions, as previously
shown in Tables 1 and 2 respectively, were determined using NRCS Technical Release 55 (TR-55)
methodology as provided in HydroCAD. Drainage areas used in the analyses were described in
previous sections and shown on Figures 2 and 3. The HydroCAD model is based on the NRCS
Technical Release 20 (TR-20) Model for Project Formulation Hydrology.

Cc3 Appendix B: Standard 2 Computations and Supporting Information
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Precipitation Frequency Data Server

1 of4

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?1at=42.3904&...

NOAA Atlas 14, Volume 10, Version 3

Elevation: 206.15 ft**

* source: ESRI Maps

** source: USGS

Location name: Belmont, Massachusetts, USA*
Latitude: 42.3904°, Longitude: -71.1907°

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular

’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
. | Average recurrence interval (years)
Duration
I 2 5 10 | 25 || 5 | 100 | 200 | 500 | 1000
5-min 0.303 0.373 0.487 0.582 0.713 0.810 0.914 1.04 1.22 1.37
(0.236-0.387) |(0.290-0.477)||(0.377-0.627) |(0.448-0.753) |(0.533-0.968)||(0.594-1.13) ((0.653-1.32)|(0.697-1.53) |(0.788-1.86) |(0.867-2.13)
10-min 0.429 0.528 0.690 0.825 1.01 1.15 1.30 1.47 1.72 1.94
(0.334-0.548) |(0.410-0.676)/|(0.534-0.887) | (0.635-1.07) || (0.754-1.37) ||(0.841-1.60) |(0.925-1.88) [(0.988-2.16) | (1.12-2.63) | (1.23-3.03)
15-min 0.505 0.621 0.811 0.970 1.19 1.35 1.52 1.73 2.03 2.28
(0.393-0.645) |(0.483-0.795)|| (0.629-1.04) || (0.747-1.25) || (0.888-1.61) ||(0.990-1.88) | (1.09-2.21) || (1.16-2.55) | (1.31-3.10) | (1.44-3.56)
30-min 0.688 0.849 1.11 1.33 1.63 1.86 210 2.38 2.82 3.20
(0.535-0.879) | (0.660-1.09) || (0.861-1.43) || (1.02-1.72) || (1.22-2.22) || (1.36-2.58) | (1.50-3.05) || (1.60-3.52) | (1.83-4.32) | (2.02-4.99)
60-min 0.871 1.08 1.41 1.69 2.08 2.36 2.67 3.04 3.62 4.1
(0.678-1.11) || (0.837-1.38) || (1.09-1.81) | (1.30-2.19) || (1.55-2.83) || (1.73-3.29) | (1.92-3.89) | (2.05-4.49) | (2.34-5.53) || (2.60-6.42)
2.hr 1.14 1.40 1.83 219 2.68 3.04 3.44 3.94 4.72 5.40
(0.893-1.45) | (1.10-1.79) || (1.43-2.34) | (1.70-2.81) | (2.02-3.63) || (2.26-4.23) |(2.49-5.00) | (2.66-5.76) | (3.06-7.15) | (3.43-8.34)
3-hr 1.33 1.64 213 2.54 3.11 3.53 3.98 4.56 5.48 6.28
(1.05-1.69) || (1.28-2.07) || (1.67-2.71) | (1.98-3.25) || (2.35-4.19) || (2.62-4.88) | (2.90-5.77) || (3.09-6.64) | (3.56-8.25) || (3.99-9.64)
6-hr 1.73 2.1 2.74 3.27 3.99 4.52 5.10 5.83 6.98 7.98
(1.37-2.17) | (1.67-2.66) || (2.16-3.46) | (2.56-4.14) | (3.04-5.33) |(3.38-6.19) | (3.72-7.31) |(3.96-8.41) | (4.56-10.4) | (5.09-12.1)
12-hr 219 2.68 3.48 4.15 5.07 5.74 6.48 7.39 8.81 10.0
(1.75-2.73) || (2.13-3.35) || (2.76-4.37) | (3.27-5.23) || (3.88-6.71) || (4.31-7.79) | (4.74-9.19) | (5.04-10.6) | (5.77-13.0) || (6.43-15.1)
24-hr 2.62 3.25 4.28 5.14 6.31 7.18 8.13 9.32 1.2 12.8
(2.11-3.25) || (2.61-4.04) || (3.42-5.33) || (4.08-6.43) | (4.86-8.32) |(5.42-9.69) | (5.99-11.5) | (6.38-13.2) |(7.35-16.4) | (8.22-19.1)
2-da 2.99 3.78 5.07 6.14 7.62 8.69 9.89 1.4 13.9 16.2
y (2.42-3.68) | (3.05-4.66) || (4.08-6.27) | (4.91-7.63) | (5.91-9.99) | (6.63-11.7) || (7.37-13.9) | (7.86-16.1) | (9.19-20.2) | (10.4-23.9)
3-da 3.28 414 5.53 6.69 8.28 9.43 10.7 12.4 15.2 17.6
y (2.66-4.02) | (3.35-5.07) || (4.46-6.81) | (5.36-8.27) | (6.45-10.8) |(7.22-12.6) | (8.03-15.1) |(8.55-17.4) | (10.0-21.9) | (11.4-25.9)
4-da 3.56 4.44 5.88 7.07 8.72 9.92 1.3 13.0 15.9 18.4
y (2.89-4.35) | (3.61-5.43) || (4.76-7.22) | (5.69-8.73) | (6.81-11.3) |(7.61-13.2) || (8.44-15.7) |(8.97-18.1) | (10.5-22.8) | (11.9-26.9)
7-da 4.31 5.23 6.73 7.97 9.69 10.9 12.3 141 171 19.7
y (3.53-5.24) | (4.27-6.36) || (5.48-8.21) | (6.45-9.78) | (7.60-12.5) |(8.42-14.5) | (9.26-17.0) |(9.79-19.5) | (11.3-24.3) | (12.7-28.5)
10-da 5.01 5.95 7.49 8.76 10.5 11.8 13.2 15.0 17.9 204
y (4.11-6.06) | (4.88-7.21) || (6.12-9.10) | (7.12-10.7) | (8.27-13.5) [ (9.10-15.5) | (9.92-18.1) | (10.4-20.6) | (11.9-25.4) | (13.2-29.5)
20-da 7.01 8.03 9.70 1.1 13.0 14.4 15.9 17.7 20.2 22.3
Y | (5.80-8.43) | (6.63-9.66) | (7.98-11.7) || (9.06-13.4) | (10.2-16.4) | (11.1-18.6) | (11.8-21.2) | (12.4-24.0) | (13.5-28.3) | (14.5-31.8)
30-da 8.66 9.75 1.5 13.0 15.0 16.6 18.1 19.8 221 239
y (7.20-10.4) | (8.08-11.7) || (9.52-13.8) | (10.7-15.7) | (11.8-18.8) | (12.7-21.1) || (13.4-23.8) |(13.9-26.7) | (14.8-30.7) | (15.6-33.9)
45-da 10.7 1.9 13.8 15.3 17.5 19.2 20.8 224 245 26.0
Y || (8.95-12.8) | (9.90-14.2) | (11.4-16.5) | (12.6-18.4) | (13.8-21.7) | (14.7-24.1) | (15.4-26.9) | (15.8-30.0) | (16.5-33.8) | (17.0-36.6)
60-da 12.5 13.7 15.7 17.3 19.5 21.3 23.0 24.6 26.5 27.9
Yy (10.4-14.8) | (11.4-16.3) || (13.0-18.7) | (14.3-20.7) | (15.5-24.1) |(16.4-26.7) || (17.0-29.5) |(17.4-32.7) | (17.9-36.5) | (18.2-39.1)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 42 .3904°, Longitude: -71.1907°
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Summary for Subcatchment EX-1A: EX-1A

Runoff = 0.01cfs@ 14.94 hrs, Volume= 0.007 af, Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
33,349 39 >75% Grass cover, Good, HSG A
8,028 98 Paved parking, HSG A
6 98 Roofs, HSG A
225 98 Unconnected pavement, HSG A
11,759 30 Woods, Good, HSG A

53,368 46 Weighted Average

45,109 84.52% Pervious Area
8,260 15.48% Impervious Area
225 2.73% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-1B: EX-1B

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

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
81,668 39 >75% Grass cover, Good, HSG A
295 76 Gravel roads, HSG A
4,571 98 Roofs, HSG A
120,670 30 Woods, Good, HSG A
207,204 35 Weighted Average

202,633 97.79% Pervious Area
4,571 2.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.3 50 0.1600 0.16 Sheet Flow, First 50 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.6 100 0.3300 2.87 Shallow Concentrated Flow, Next 100 feet of woods
Woodland Kv=5.0 fps

0.5 55 0.1600 2.00 Shallow Concentrated Flow, Next 55 feet of woods
Woodland Kv=5.0 fps

2.3 155 0.0500 1.12 Shallow Concentrated Flow, Next 155 feet of woods
Woodland Kv=5.0 fps

0.8 100 0.1000 2.21 Shallow Concentrated Flow, Next 100 feet of grass
Short Grass Pasture Kv= 7.0 fps

1.7 160 0.0500 1.57 Shallow Concentrated Flow, Next 160 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.3 50 0.1250 2.47 Shallow Concentrated Flow, Last 50 feet of grass

Short Grass Pasture Kv= 7.0 fps

11.5 670 Total
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Summary for Subcatchment EX-1C: EX-1C

Runoff = 1.30cfs @ 12.09 hrs, Volume= 0.093 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.079 39 >75% Grass cover, Good, HSG A
0.403 98 Paved parking, HSG A
0.044 98 Unconnected pavement, HSG A
0.526 89 Weighted Average

0.079 15.02% Pervious Area
0.447 84.98% Impervious Area
0.044 9.84% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-2: EX-2

Runoff = 0.00 cfs @ 22.22 hrs, Volume= 0.002 af, Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
24,449 39 >75% Grass cover, Good, HSG A
16,276 76 Gravel roads, HSG A
94 98 Roofs, HSG A
43,979 30 Woods, Good, HSG A
84,798 41 Weighted Average
84,704 99.89% Pervious Area
94 0.11% Impervious Area

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

6.0 Direct Entry, Use Minimum - Actual calculated Tc is slightly less
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Summary for Subcatchment EX-3A: EX-3A

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

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
50,551 39 >75% Grass cover, Good, HSG A
13,615 76 Gravel roads, HSG A
1,452 98 Roofs, HSG A
68 98 Unconnected pavement, HSG A
77,052 30 Woods, Good, HSG A

142,738 38 Weighted Average

141,218 98.94% Pervious Area
1,520 1.06% Impervious Area
68 4.47% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 30 0.0430 0.08 Sheet Flow, First 30 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

2.5 20 0.1700 0.13 Sheet Flow, Next 20 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.2 20 0.1400 1.87 Shallow Concentrated Flow, Next 20 feet of woods
Woodland Kv=5.0 fps

0.1 10 0.1000 2.21 Shallow Concentrated Flow, Next 10 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.0 5 0.0250 2.55 Shallow Concentrated Flow, Next 5 feet of gravel
Unpaved Kv= 16.1fps

0.5 35 0.0250 1.11 Shallow Concentrated Flow, Next 35 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 75 0.0400 3.22 Shallow Concentrated Flow, Next 75 feet of gravel
Unpaved Kv= 16.1fps

0.2 30 0.3300 2.87 Shallow Concentrated Flow, Next 30 feet of woods
Woodland Kv=5.0 fps

1.4 145 0.1250 1.77 Shallow Concentrated Flow, Next 145 feet of woods
Woodland Kv=5.0 fps

1.7 80 0.0120 0.77 Shallow Concentrated Flow, Next 80 feet of grass
Short Grass Pasture Kv= 7.0 fps

2.2 175 0.0360 1.33 Shallow Concentrated Flow, Next 175 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.1 15 0.2900 3.77 Shallow Concentrated Flow, Next 15 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 25 0.0500 1.12 Shallow Concentrated Flow, Last 25 feet of woods

Woodland Kv= 5.0 fps

15.7 665 Total
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Summary for Subcatchment EX-3B: EX-3B

Runoff = 0.59 cfs @ 12.09 hrs, Volume= 0.042 af, Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.234 98 Paved parking, HSG A
0.013 30 Woods, Good, HSG A
0.317 82 Weighted Average
0.083 26.23% Pervious Area
0.234 73.77% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment EX-4: Subcat EX-4

Runoff = 0.11 cfs @ 12.35 hrs, Volume= 0.024 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area(ac) CN Adj Description

0.688 39 >75% Grass cover, Good, HSG A
0.211 98 Paved parking, HSG A

0.091 98 Roofs, HSG A

0.044 98 Unconnected pavement, HSG A
0.157 30 Woods, Good, HSG A

1.191 55 54  Weighted Average, Ul Adjusted
0.845 70.96% Pervious Area

0.346 29.04% Impervious Area

0.044 12.65% Unconnected

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

6.0 Direct Entry,
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Summary for Pond 1P: EX Pond

Inflow Area = 1.225 ac, 15.48% Impervious, Inflow Depth = 0.06" for 2-yr, 24-hr event
Inflow = 0.01cfs @ 14.94 hrs, Volume= 0.007 af

Outflow = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af, Atten=76%, Lag= 548.5 min
Primary = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=178.42' @ 24.08 hrs Surf.Area= 751 sf Storage= 280 cf

Plug-Flow detention time=699.3 min calculated for 0.000 af (7% of inflow)
Center-of-Mass det. time=428.0 min ( 1,501.5-1,073.5)

Volume Invert Avail.Storage Storage Description
#1 178.00' 5,867 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 592 0 0
179.00 973 783 783
180.00 1,389 1,181 1,964
181.00 1,872 1,631 3,594
182.00 2,674 2,273 5,867
Device Routing Invert Outlet Devices
#1  Primary 178.40" 12.0" Round Culvert

L=99.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 178.40'/ 176.70' S=0.0172'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Primary 181.40' 28.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.00 cfs @ 24.08 hrs HW=178.42" (Free Discharge)
1=Culvert (Inlet Controls 0.00 cfs @ 0.36 fps)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: Olmsted Road Drainage System

Inflow Area = 6.508 ac, 11.39% Impervious, Inflow Depth = 0.17" for 2-yr, 24-hr event
Inflow = 1.30cfs @ 12.09 hrs, Volume= 0.094 af
Primary = 1.30cfs @ 12.09 hrs, Volume= 0.094 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-2: Olmstead Road to Pleasant Street

Inflow Area = 1.947 ac, 0.11% Impervious, Inflow Depth = 0.01" for 2-yr, 24-hr event
Inflow = 0.00 cfs @ 22.22 hrs, Volume= 0.002 af
Primary = 0.00 cfs @ 22.22 hrs, Volume= 0.002 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-3: Intermittent Stream

Inflow Area = 3.594 ac, 7.48% Impervious, Inflow Depth = 0.14" for 2-yr, 24-hr event
Inflow = 0.59 cfs @ 12.09 hrs, Volume= 0.042 af
Primary = 0.59cfs @ 12.09 hrs, Volume= 0.042 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4: Uphams Bowl

Inflow Area = 1.191 ac, 29.04% Impervious, Inflow Depth = 0.24" for 2-yr, 24-hr event
Inflow = 0.11 cfs@ 12.35 hrs, Volume= 0.024 af
Primary = 0.11cfs @ 12.35 hrs, Volume= 0.024 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX-1A: EX-1A

Runoff = 0.34 cfs @ 12.15 hrs, Volume= 0.055 af, Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
33,349 39 >75% Grass cover, Good, HSG A
8,028 98 Paved parking, HSG A
6 98 Roofs, HSG A
225 98 Unconnected pavement, HSG A
11,759 30 Woods, Good, HSG A

53,368 46 Weighted Average

45,109 84.52% Pervious Area
8,260 15.48% Impervious Area
225 2.73% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-1B: EX-1B

Runoff = 0.06 cfs @ 15.04 hrs, Volume= 0.040 af, Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
81,668 39 >75% Grass cover, Good, HSG A
295 76 Gravel roads, HSG A
4,571 98 Roofs, HSG A
120,670 30 Woods, Good, HSG A
207,204 35 Weighted Average

202,633 97.79% Pervious Area
4,571 2.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.3 50 0.1600 0.16 Sheet Flow, First 50 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.6 100 0.3300 2.87 Shallow Concentrated Flow, Next 100 feet of woods
Woodland Kv=5.0 fps

0.5 55 0.1600 2.00 Shallow Concentrated Flow, Next 55 feet of woods
Woodland Kv=5.0 fps

2.3 155 0.0500 1.12 Shallow Concentrated Flow, Next 155 feet of woods
Woodland Kv=5.0 fps

0.8 100 0.1000 2.21 Shallow Concentrated Flow, Next 100 feet of grass
Short Grass Pasture Kv= 7.0 fps

1.7 160 0.0500 1.57 Shallow Concentrated Flow, Next 160 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.3 50 0.1250 2.47 Shallow Concentrated Flow, Last 50 feet of grass

Short Grass Pasture Kv= 7.0 fps

11.5 670 Total
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Summary for Subcatchment EX-1C: EX-1C

Runoff = 2.34 cfs @ 12.09 hrs, Volume= 0.171 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.079 39 >75% Grass cover, Good, HSG A
0.403 98 Paved parking, HSG A
0.044 98 Unconnected pavement, HSG A
0.526 89 Weighted Average

0.079 15.02% Pervious Area
0.447 84.98% Impervious Area
0.044 9.84% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-2: EX-2

Runoff = 0.20cfs @ 12.39 hrs, Volume= 0.050 af, Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
24,449 39 >75% Grass cover, Good, HSG A
16,276 76 Gravel roads, HSG A
94 98 Roofs, HSG A
43,979 30 Woods, Good, HSG A
84,798 41 Weighted Average
84,704 99.89% Pervious Area
94 0.11% Impervious Area

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

6.0 Direct Entry, Use Minimum - Actual calculated Tc is slightly less
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Summary for Subcatchment EX-3A: EX-3A

Runoff = 0.09 cfs @ 12.96 hrs, Volume= 0.053 af, Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
50,551 39 >75% Grass cover, Good, HSG A
13,615 76 Gravel roads, HSG A
1,452 98 Roofs, HSG A
68 98 Unconnected pavement, HSG A
77,052 30 Woods, Good, HSG A

142,738 38 Weighted Average

141,218 98.94% Pervious Area
1,520 1.06% Impervious Area
68 4.47% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 30 0.0430 0.08 Sheet Flow, First 30 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

2.5 20 0.1700 0.13 Sheet Flow, Next 20 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.2 20 0.1400 1.87 Shallow Concentrated Flow, Next 20 feet of woods
Woodland Kv=5.0 fps

0.1 10 0.1000 2.21 Shallow Concentrated Flow, Next 10 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.0 5 0.0250 2.55 Shallow Concentrated Flow, Next 5 feet of gravel
Unpaved Kv= 16.1fps

0.5 35 0.0250 1.11 Shallow Concentrated Flow, Next 35 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 75 0.0400 3.22 Shallow Concentrated Flow, Next 75 feet of gravel
Unpaved Kv= 16.1fps

0.2 30 0.3300 2.87 Shallow Concentrated Flow, Next 30 feet of woods
Woodland Kv=5.0 fps

1.4 145 0.1250 1.77 Shallow Concentrated Flow, Next 145 feet of woods
Woodland Kv=5.0 fps

1.7 80 0.0120 0.77 Shallow Concentrated Flow, Next 80 feet of grass
Short Grass Pasture Kv= 7.0 fps

2.2 175 0.0360 1.33 Shallow Concentrated Flow, Next 175 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.1 15 0.2900 3.77 Shallow Concentrated Flow, Next 15 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 25 0.0500 1.12 Shallow Concentrated Flow, Last 25 feet of woods

Woodland Kv= 5.0 fps

15.7 665 Total
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Summary for Subcatchment EX-3B: EX-3B

Runoff = 1.19cfs @ 12.09 hrs, Volume= 0.085 af, Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.234 98 Paved parking, HSG A
0.013 30 Woods, Good, HSG A
0.317 82 Weighted Average
0.083 26.23% Pervious Area
0.234 73.77% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment EX-4: Subcat EX-4

Runoff = 1.09cfs @ 12.11 hrs, Volume= 0.098 af, Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area(ac) CN Adj Description

0.688 39 >75% Grass cover, Good, HSG A
0.211 98 Paved parking, HSG A

0.091 98 Roofs, HSG A

0.044 98 Unconnected pavement, HSG A
0.157 30 Woods, Good, HSG A

1.191 55 54  Weighted Average, Ul Adjusted
0.845 70.96% Pervious Area

0.346 29.04% Impervious Area

0.044 12.65% Unconnected

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

6.0 Direct Entry,
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Summary for Pond 1P: EX Pond

Inflow Area = 1.225 ac, 15.48% Impervious, Inflow Depth = 0.54" for 10-yr, 24-hr event
Inflow = 0.34 cfs @ 12.15 hrs, Volume= 0.055 af

Outflow = 0.16 cfs @ 12.58 hrs, Volume= 0.049 af, Atten=53%, Lag=25.9 min
Primary = 0.16 cfs @ 12.58 hrs, Volume= 0.049 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=178.62' @ 12.58 hrs Surf.Area= 828 sf Storage= 439 cf

Plug-Flow detention time=107.7 min calculated for 0.049 af (89% of inflow)
Center-of-Mass det. time= 56.5 min ( 990.8 - 934.3 )

Volume Invert Avail.Storage Storage Description
#1 178.00' 5,867 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 592 0 0
179.00 973 783 783
180.00 1,389 1,181 1,964
181.00 1,872 1,631 3,594
182.00 2,674 2,273 5,867
Device Routing Invert Outlet Devices
#1  Primary 178.40" 12.0" Round Culvert

L=99.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 178.40'/ 176.70' S=0.0172'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Primary 181.40' 28.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.16 cfs @ 12.58 hrs HW=178.62" (Free Discharge)
1=Culvert (Inlet Controls 0.16 cfs @ 1.26 fps)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: Olmsted Road Drainage System

Inflow Area = 6.508 ac, 11.39% Impervious, Inflow Depth = 0.48" for 10-yr, 24-hr event
Inflow = 2.34 cfs @ 12.09 hrs, Volume= 0.260 af
Primary = 2.34 cfs @ 12.09 hrs, Volume= 0.260 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-2: Olmstead Road to Pleasant Street

Inflow Area = 1.947 ac, 0.11% Impervious, Inflow Depth = 0.31" for 10-yr, 24-hr event
Inflow = 0.20 cfs @ 12.39 hrs, Volume= 0.050 af
Primary = 0.20cfs @ 12.39 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-3: Intermittent Stream

Inflow Area = 3.594 ac, 7.48% Impervious, Inflow Depth = 0.46" for 10-yr, 24-hr event
Inflow = 1.19cfs @ 12.09 hrs, Volume= 0.138 af
Primary = 1.19cfs @ 12.09 hrs, Volume= 0.138 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4: Uphams Bowl

Inflow Area = 1.191 ac, 29.04% Impervious, Inflow Depth = 0.99" for 10-yr, 24-hr event
Inflow = 1.09cfs @ 12.11 hrs, Volume= 0.098 af
Primary = 1.09cfs @ 12.11 hrs, Volume= 0.098 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX-1A: EX-1A

Runoff = 1.01cfs@ 12.11 hrs, Volume= 0.102 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
33,349 39 >75% Grass cover, Good, HSG A
8,028 98 Paved parking, HSG A
6 98 Roofs, HSG A
225 98 Unconnected pavement, HSG A
11,759 30 Woods, Good, HSG A

53,368 46 Weighted Average

45,109 84.52% Pervious Area
8,260 15.48% Impervious Area
225 2.73% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-1B: EX-1B

Runoff = 0.38cfs @ 12.51 hrs, Volume= 0.126 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
81,668 39 >75% Grass cover, Good, HSG A
295 76 Gravel roads, HSG A
4,571 98 Roofs, HSG A
120,670 30 Woods, Good, HSG A
207,204 35 Weighted Average

202,633 97.79% Pervious Area
4,571 2.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.3 50 0.1600 0.16 Sheet Flow, First 50 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.6 100 0.3300 2.87 Shallow Concentrated Flow, Next 100 feet of woods
Woodland Kv=5.0 fps

0.5 55 0.1600 2.00 Shallow Concentrated Flow, Next 55 feet of woods
Woodland Kv=5.0 fps

2.3 155 0.0500 1.12 Shallow Concentrated Flow, Next 155 feet of woods
Woodland Kv=5.0 fps

0.8 100 0.1000 2.21 Shallow Concentrated Flow, Next 100 feet of grass
Short Grass Pasture Kv= 7.0 fps

1.7 160 0.0500 1.57 Shallow Concentrated Flow, Next 160 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.3 50 0.1250 2.47 Shallow Concentrated Flow, Last 50 feet of grass

Short Grass Pasture Kv= 7.0 fps

11.5 670 Total
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Summary for Subcatchment EX-1C: EX-1C

Runoff = 2.97 cfs @ 12.08 hrs, Volume= 0.221 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.079 39 >75% Grass cover, Good, HSG A
0.403 98 Paved parking, HSG A
0.044 98 Unconnected pavement, HSG A
0.526 89 Weighted Average

0.079 15.02% Pervious Area
0.447 84.98% Impervious Area
0.044 9.84% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-2: EX-2

Runoff = 0.67 cfs @ 12.15 hrs, Volume= 0.107 af, Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
24,449 39 >75% Grass cover, Good, HSG A
16,276 76 Gravel roads, HSG A
94 98 Roofs, HSG A
43,979 30 Woods, Good, HSG A
84,798 41 Weighted Average
84,704 99.89% Pervious Area
94 0.11% Impervious Area

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

6.0 Direct Entry, Use Minimum - Actual calculated Tc is slightly less
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Summary for Subcatchment EX-3A: EX-3A

Runoff = 0.57 cfs @ 12.49 hrs, Volume= 0.131 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
50,551 39 >75% Grass cover, Good, HSG A
13,615 76 Gravel roads, HSG A
1,452 98 Roofs, HSG A
68 98 Unconnected pavement, HSG A
77,052 30 Woods, Good, HSG A

142,738 38 Weighted Average

141,218 98.94% Pervious Area
1,520 1.06% Impervious Area
68 4.47% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 30 0.0430 0.08 Sheet Flow, First 30 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

2.5 20 0.1700 0.13 Sheet Flow, Next 20 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"

0.2 20 0.1400 1.87 Shallow Concentrated Flow, Next 20 feet of woods
Woodland Kv=5.0 fps

0.1 10 0.1000 2.21 Shallow Concentrated Flow, Next 10 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.0 5 0.0250 2.55 Shallow Concentrated Flow, Next 5 feet of gravel
Unpaved Kv= 16.1fps

0.5 35 0.0250 1.11 Shallow Concentrated Flow, Next 35 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 75 0.0400 3.22 Shallow Concentrated Flow, Next 75 feet of gravel
Unpaved Kv= 16.1fps

0.2 30 0.3300 2.87 Shallow Concentrated Flow, Next 30 feet of woods
Woodland Kv=5.0 fps

1.4 145 0.1250 1.77 Shallow Concentrated Flow, Next 145 feet of woods
Woodland Kv=5.0 fps

1.7 80 0.0120 0.77 Shallow Concentrated Flow, Next 80 feet of grass
Short Grass Pasture Kv= 7.0 fps

2.2 175 0.0360 1.33 Shallow Concentrated Flow, Next 175 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.1 15 0.2900 3.77 Shallow Concentrated Flow, Next 15 feet of grass
Short Grass Pasture Kv= 7.0 fps

0.4 25 0.0500 1.12 Shallow Concentrated Flow, Last 25 feet of woods

Woodland Kv= 5.0 fps

15.7 665 Total
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Summary for Subcatchment EX-3B: EX-3B

Runoff = 1.57 cfs @ 12.09 hrs, Volume= 0.113 af, Depth= 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.234 98 Paved parking, HSG A
0.013 30 Woods, Good, HSG A
0.317 82 Weighted Average
0.083 26.23% Pervious Area
0.234 73.77% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment EX-4: Subcat EX-4

Runoff = 2.01cfs@ 12.10 hrs, Volume= 0.160 af, Depth= 1.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area(ac) CN Adj Description

0.688 39 >75% Grass cover, Good, HSG A
0.211 98 Paved parking, HSG A

0.091 98 Roofs, HSG A

0.044 98 Unconnected pavement, HSG A
0.157 30 Woods, Good, HSG A

1.191 55 54  Weighted Average, Ul Adjusted
0.845 70.96% Pervious Area

0.346 29.04% Impervious Area

0.044 12.65% Unconnected

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

6.0 Direct Entry,
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Summary for Pond 1P: EX Pond

Inflow Area = 1.225 ac, 15.48% Impervious, Inflow Depth = 1.00" for 25-yr, 24-hr event
Inflow = 1.01cfs@ 12.11 hrs, Volume= 0.102 af

Outflow = 0.61cfs@ 12.36 hrs, Volume= 0.096 af, Atten=40%, Lag= 14.9 min
Primary = 0.61cfs@ 12.36 hrs, Volume= 0.096 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=178.85'@ 12.36 hrs Surf.Area= 914 sf Storage= 637 cf

Plug-Flow detention time=63.6 min calculated for 0.096 af (94% of inflow)
Center-of-Mass det. time= 33.5 min ( 939.6 - 906.1 )

Volume Invert Avail.Storage Storage Description
#1 178.00' 5,867 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 592 0 0
179.00 973 783 783
180.00 1,389 1,181 1,964
181.00 1,872 1,631 3,594
182.00 2,674 2,273 5,867
Device Routing Invert Outlet Devices
#1  Primary 178.40" 12.0" Round Culvert

L=99.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 178.40'/ 176.70' S=0.0172'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Primary 181.40' 28.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.61 cfs @ 12.36 hrs HW=178.85" (Free Discharge)
1=Culvert (Inlet Controls 0.61 cfs @ 1.79 fps)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: Olmsted Road Drainage System

Inflow Area = 6.508 ac, 11.39% Impervious, Inflow Depth = 0.82" for 25-yr, 24-hr event
Inflow = 297 cfs @ 12.08 hrs, Volume= 0.443 af
Primary = 297 cfs @ 12.08 hrs, Volume= 0.443 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-2: Olmstead Road to Pleasant Street

Inflow Area = 1.947 ac, 0.11% Impervious, Inflow Depth = 0.66" for 25-yr, 24-hr event
Inflow = 0.67 cfs @ 12.15 hrs, Volume= 0.107 af
Primary = 0.67 cfs @ 12.15 hrs, Volume= 0.107 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-3: Intermittent Stream

Inflow Area = 3.594 ac, 7.48% Impervious, Inflow Depth = 0.81" for 25-yr, 24-hr event
Inflow = 1.58 cfs @ 12.09 hrs, Volume= 0.244 af
Primary = 1.58 cfs @ 12.09 hrs, Volume= 0.244 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4: Uphams Bowl

Inflow Area = 1.191 ac, 29.04% Impervious, Inflow Depth = 1.62" for 25-yr, 24-hr event
Inflow = 2.01cfs@ 12.10 hrs, Volume= 0.160 af
Primary = 2.01cfs@ 12.10 hrs, Volume= 0.160 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Runoff =

237 cfs@ 12.10 hrs, Volume=

Summary for Subcatchment EX-1A: EX-1A

0.195 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
33,349 39 >75% Grass cover, Good, HSG A
8,028 98 Paved parking, HSG A
6 98 Roofs, HSG A
225 98 Unconnected pavement, HSG A
11,759 30  Woods, Good, HSG A
53,368 46 Weighted Average
45,109 84.52% Pervious Area
8,260 15.48% Impervious Area
225 2.73% Unconnected
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"
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Runoff =

Summary for Subcatchment EX-1B: EX-1B

1.92cfs @ 12.35 hrs, Volume= 0.336 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
81,668 39 >75% Grass cover, Good, HSG A
295 76 Gravel roads, HSG A
4,571 98 Roofs, HSG A
120,670 30 Woods, Good, HSG A
207,204 35 Weighted Average
202,633 97.79% Pervious Area
4,571 2.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.1600 0.16 Sheet Flow, First 50 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"
0.6 100 0.3300 2.87 Shallow Concentrated Flow, Next 100 feet of woods
Woodland Kv=5.0 fps
0.5 55 0.1600 2.00 Shallow Concentrated Flow, Next 55 feet of woods
Woodland Kv=5.0 fps
2.3 155 0.0500 1.12 Shallow Concentrated Flow, Next 155 feet of woods
Woodland Kv=5.0 fps
0.8 100 0.1000 2.21 Shallow Concentrated Flow, Next 100 feet of grass
Short Grass Pasture Kv= 7.0 fps
1.7 160 0.0500 1.57 Shallow Concentrated Flow, Next 160 feet of grass
Short Grass Pasture Kv= 7.0 fps
0.3 50 0.1250 2.47 Shallow Concentrated Flow, Last 50 feet of grass
Short Grass Pasture Kv= 7.0 fps
11.5 670 Total
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Summary for Subcatchment EX-1C: EX-1C

Runoff = 3.95cfs @ 12.08 hrs, Volume= 0.299 af, Depth= 6.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.079 39 >75% Grass cover, Good, HSG A
0.403 98 Paved parking, HSG A
0.044 98 Unconnected pavement, HSG A
0.526 89 Weighted Average

0.079 15.02% Pervious Area
0.447 84.98% Impervious Area
0.044 9.84% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment EX-2: EX-2

Runoff = 2.38cfs@ 12.11 hrs, Volume= 0.228 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
24,449 39 >75% Grass cover, Good, HSG A
16,276 76 Gravel roads, HSG A
94 98 Roofs, HSG A
43,979 30 Woods, Good, HSG A
84,798 41 Weighted Average
84,704 99.89% Pervious Area
94 0.11% Impervious Area

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

6.0 Direct Entry, Use Minimum - Actual calculated Tc is slightly less
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Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"
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Runoff

Summary for Subcatchment EX-3A: EX-3A

2.02cfs @ 12.31 hrs, Volume= 0.305 af, Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
50,551 39 >75% Grass cover, Good, HSG A
13,615 76 Gravel roads, HSG A
1,452 98 Roofs, HSG A
68 98 Unconnected pavement, HSG A
77,052 30 Woods, Good, HSG A
142,738 38 Weighted Average
141,218 98.94% Pervious Area
1,520 1.06% Impervious Area
68 4.47% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 30 0.0430 0.08 Sheet Flow, First 30 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"
2.5 20 0.1700 0.13 Sheet Flow, Next 20 feet of woods
Woods: Light underbrush n=0.400 P2=3.25"
0.2 20 0.1400 1.87 Shallow Concentrated Flow, Next 20 feet of woods
Woodland Kv=5.0 fps
0.1 10 0.1000 2.21 Shallow Concentrated Flow, Next 10 feet of grass
Short Grass Pasture Kv= 7.0 fps
0.0 5 0.0250 2.55 Shallow Concentrated Flow, Next 5 feet of gravel
Unpaved Kv= 16.1fps
0.5 35 0.0250 1.11 Shallow Concentrated Flow, Next 35 feet of grass
Short Grass Pasture Kv= 7.0 fps
0.4 75 0.0400 3.22 Shallow Concentrated Flow, Next 75 feet of gravel
Unpaved Kv= 16.1fps
0.2 30 0.3300 2.87 Shallow Concentrated Flow, Next 30 feet of woods
Woodland Kv=5.0 fps
1.4 145 0.1250 1.77 Shallow Concentrated Flow, Next 145 feet of woods
Woodland Kv=5.0 fps
1.7 80 0.0120 0.77 Shallow Concentrated Flow, Next 80 feet of grass
Short Grass Pasture Kv= 7.0 fps
2.2 175 0.0360 1.33 Shallow Concentrated Flow, Next 175 feet of grass
Short Grass Pasture Kv= 7.0 fps
0.1 15 0.2900 3.77 Shallow Concentrated Flow, Next 15 feet of grass
Short Grass Pasture Kv= 7.0 fps
0.4 25 0.0500 1.12 Shallow Concentrated Flow, Last 25 feet of woods
Woodland Kv= 5.0 fps
15.7 665 Total
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Summary for Subcatchment EX-3B: EX-3B

Runoff = 217 cfs @ 12.09 hrs, Volume= 0.158 af, Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.234 98 Paved parking, HSG A
0.013 30 Woods, Good, HSG A
0.317 82 Weighted Average
0.083 26.23% Pervious Area
0.234 73.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment EX-4: Subcat EX-4

Runoff = 3.69cfs @ 12.10 hrs, Volume= 0.274 af, Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area(ac) CN Adj Description

0.688 39 >75% Grass cover, Good, HSG A
0.211 98 Paved parking, HSG A

0.091 98 Roofs, HSG A

0.044 98 Unconnected pavement, HSG A
0.157 30 Woods, Good, HSG A

1.191 55 54  Weighted Average, Ul Adjusted
0.845 70.96% Pervious Area

0.346 29.04% Impervious Area

0.044 12.65% Unconnected

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

6.0 Direct Entry,
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Summary for Pond 1P: EX Pond

Inflow Area = 1.225 ac, 15.48% Impervious, Inflow Depth = 1.91" for 100-yr, 24-hr event
Inflow = 237 cfs@ 12.10 hrs, Volume= 0.195 af

Outflow = 1.72cfs @ 12.19 hrs, Volume= 0.189 af, Atten=28%, Lag= 5.2 min
Primary = 1.72cfs @ 12.19 hrs, Volume= 0.189 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=179.23'@ 12.19 hrs Surf.Area= 1,070 sf Storage= 1,021 cf

Plug-Flow detention time= 38.2 min calculated for 0.189 af (97% of inflow)
Center-of-Mass det. time=21.1 min ( 902.8 - 881.6 )

Volume Invert Avail.Storage Storage Description
#1 178.00' 5,867 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 592 0 0
179.00 973 783 783
180.00 1,389 1,181 1,964
181.00 1,872 1,631 3,594
182.00 2,674 2,273 5,867
Device Routing Invert Outlet Devices
#1  Primary 178.40" 12.0" Round Culvert

L=99.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 178.40'/ 176.70' S=0.0172'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Primary 181.40' 28.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=1.72 cfs @ 12.19 hrs HW=179.23" (Free Discharge)
1=Culvert (Inlet Controls 1.72 cfs @ 2.45 fps)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)



13555.04-EX Type Ill 24-hr 100-yr, 24-hr Rainfall=8.13"

Prepared by VHB Printed 4/28/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 46

Summary for Link DP-1: Olmsted Road Drainage System

Inflow Area = 6.508 ac, 11.39% Impervious, Inflow Depth = 1.52" for 100-yr, 24-hr event
Inflow = 5.86 cfs @ 12.13 hrs, Volume= 0.824 af
Primary = 586 cfs @ 12.13 hrs, Volume= 0.824 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-2: Olmstead Road to Pleasant Street

Inflow Area = 1.947 ac, 0.11% Impervious, Inflow Depth = 1.40" for 100-yr, 24-hr event
Inflow = 2.38cfs@ 12.11 hrs, Volume= 0.228 af
Primary = 2.38cfs@ 12.11 hrs, Volume= 0.228 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-3: Intermittent Stream

Inflow Area = 3.594 ac, 7.48% Impervious, Inflow Depth = 1.55" for 100-yr, 24-hr event
Inflow = 294 cfs @ 12.26 hrs, Volume= 0.463 af
Primary = 294 cfs @ 12.26 hrs, Volume= 0.463 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4: Uphams Bowl

Inflow Area = 1.191 ac, 29.04% Impervious, Inflow Depth = 2.76" for 100-yr, 24-hr event
Inflow = 3.69cfs @ 12.10 hrs, Volume= 0.274 af
Primary = 3.69cfs @ 12.10 hrs, Volume= 0.274 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment PR-1: Olmsted Road and SW Portion of Site

Runoff = 0.04 cfs @ 12.46 hrs, Volume= 748 cf, Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area(sf) CN Adj Description

33,759 39 >75% Grass cover, Good, HSG A
14,288 98 Paved parking, HSG A
1,045 98 Unconnected pavement, HSG A
15,507 30 Woods, Good, HSG A
64,599 51 50 Weighted Average, Ul Adjusted
49,266 76.26% Pervious Area
15,333 23.74% Impervious Area
1,045 6.82% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-10: Subcat PR-10

Runoff = 0.57 cfs@ 12.09 hrs, Volume= 1,751 cf, Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
2,526 39 >75% Grass cover, Good, HSG A
9,104 98 Roofs, HSG A
44 98 Unconnected pavement, HSG A
11,674 85 Weighted Average

2,526 21.64% Pervious Area
9,148 78.36% Impervious Area
44 0.48% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-11: Subcat PR-11

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"
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Area (sf) CN Adj Description
15,072 39 >75% Grass cover, Good, HSG A
697 98 Unconnected pavement, HSG A
5,097 30 Woods, Good, HSG A
20,866 39 38 Weighted Average, Ul Adjusted
20,169 96.66% Pervious Area
697 3.34% Impervious Area
697 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-12: Subcat PR-12

Runoff = 0.51cfs @ 12.08 hrs, Volume= 1,763 cf, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.161 98 Roofs, HSG A

0.161 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-13: Bldg 8

Runoff = 0.76 cfs @ 12.08 hrs, Volume= 2,651 cf, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-14: Bldg 9

Runoff = 0.76 cfs @ 12.08 hrs, Volume= 2,651 cf, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"
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Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-15: Bldg 7

Runoff = 0.29cfs @ 12.08 hrs, Volume= 1,008 cf, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.092 98 Roofs, HSG A

0.092 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: Behind Bldg 1 and 2

Runoff = 0.00cfs @ 14.94 hrs, Volume= 121 cf, Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description

19,297 39 >75% Grass cover, Good, HSG A
1,655 98 Paved parking, HSG A
1,176 98 Roofs, HSG A
479 30 Woods, Good, HSG A

22,607 46 Weighted Average

19,776 87.48% Pervious Area
2,831 12.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-3: Northwest portion of OlImsted and Bldgs 1-6

Runoff = 3.71cfs @ 12.10 hrs, Volume= 12,213 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"
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Area (sf) CN Description

54,232 39 >75% Grass cover, Good, HSG A
49,571 98 Paved parking, HSG A
33,018 98 Roofs, HSG A
1,394 98 Unconnected pavement, HSG A
6,186 30 Woods, Good, HSG A

144,401 73 Weighted Average

60,418 41.84% Pervious Area
83,983 58.16% Impervious Area
1,394 1.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-4: Subcat PR-4

Runoff = 2.36cfs @ 12.10 hrs, Volume= 7,777 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
38,899 39 >75% Grass cover, Good, HSG A
41,818 98 Paved parking, HSG A
9,104 98 Roofs, HSG A
2,134 98 Unconnected pavement, HSG A
91,955 73  Weighted Average

38,899 42.30% Pervious Area
53,056 57.70% Impervious Area
2,134 4.02% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-5: Subcat PR-5

Runoff = 4.62 cfs @ 12.09 hrs, Volume= 14,472 cf, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description

10,062 39 >75% Grass cover, Good, HSG A
32,234 98 Paved parking, HSG A

36,111 98 Roofs, HSG A

78,407 90 Weighted Average

10,062 12.83% Pervious Area

68,345 87.17% Impervious Area
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Type Il 24-hr 2-yr, 24-hr Rainfall=3.25"
Printed 4/29/2021

Tc Length
(min)  (feet)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

6.0

Runoff =

Direct Entry,

Summary for Subcatchment PR-6: Subcat PR-6

0.47 cfs @ 12.09 hrs, Volume= 1,484 cf, Depth= 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN

Description

0.086 39 >75% Grass cover, Good, HSG A
0.208 98 Paved parking, HSG A
0.018 30 Woods, Good, HSG A
0.312 78 Weighted Average
0.104 33.33% Pervious Area
0.208 66.67% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment PR-7: Subcat PR-7
Runoff = 1.91cfs @ 12.09 hrs, Volume= 5,907 cf, Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (sf) CN Description
11,108 39 >75% Grass cover, Good, HSG A
20,909 98 Paved parking, HSG A
10,149 98 Roofs, HSG A
784 98 Unconnected pavement, HSG A
42,950 83 Weighted Average
11,108 25.86% Pervious Area
31,842 74.14% Impervious Area
784 2.46% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment PR-8: Subcat PR-8

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area(ac) CN Adj Description

0.461 39 >75% Grass cover, Good, HSG A
0.004 98 Unconnected pavement, HSG A
0.493 30 Woods, Good, HSG A
0.958 35 34 Weighted Average, Ul Adjusted
0.954 99.58% Pervious Area
0.004 0.42% Impervious Area
0.004 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-9: Subcat PR-9

Runoff = 0.80cfs @ 12.08 hrs, Volume= 2,651 cf, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr, 24-hr Rainfall=3.25"

Area (ac) CN Description
0.011 39 >75% Grass cover, Good, HSG A
0.249 98 Roofs, HSG A
0.001 98 Unconnected pavement, HSG A

0.261 96 Weighted Average

0.011 4.21% Pervious Area
0.250 95.79% Impervious Area
0.001 0.40% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond 1P: Multi-Family Infiltration

Inflow Area = 78,407 sf, 87.17% Impervious, Inflow Depth = 2.21" for 2-yr, 24-hr event
Inflow = 4.62 cfs @ 12.09 hrs, Volume= 14,472 cf

Outflow = 0.14 cfs @ 16.06 hrs, Volume= 7,047 cf, Atten=97%, Lag= 238.6 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0 cf

Primary = 0.14 cfs @ 16.06 hrs, Volume= 7,047 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Peak Elev=194.85'@ 16.06 hrs Surf.Area= 4,095 sf Storage= 10,593 cf

Plug-Flow detention time=560.0 min calculated for 7,047 cf (49% of inflow)
Center-of-Mass det. time=446.5 min ( 1,252.8 - 806.3 )

Volume Invert Avail.Storage Storage Description
#1A 191.50' Ocf 38.75'W x 105.69'L x 10.00'H Field A
40,954 cf Overall - 40,954 cf Embedded = 0 cf x 40.0% Voids
#2A 191.50' 33,413 cf StormTrap ST2 DoubleTrap 9-0x 18 Inside #1

Inside= 101.7"W x 108.0"H => 70.76 sf x 15.40'L = 1,089.5 cf
Outside= 101.7"W x 120.0"H => 84.79 sf x 15.40'L = 1,305.4 cf
18 Chambers in 3 Rows

25.44' x 92.38' Core + 6.66' Border = 38.75' x 105.69' System

33,413 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 4 200.25' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Device 3 194.00' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Primary 191.50' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=191.50'/ 191.00' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#4  Discarded 191.50" 1.020 in/hr Exfiltration X 0.50 over Surface area
Conductivity to Groundwater Elevation = 187.00'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=191.50" (Free Discharge)
4=Exfiltration (Passes 0.00 cfs of 0.05 cfs potential flow)
% _1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Primary OutFlow Max=0.14 cfs @ 16.06 hrs HW=194.85" (Free Discharge)

T 3=culvert (Passes 0.14 cfs of 5.04 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.14 cfs @ 4.17 fps)

Summary for Pond 2P: 36" Perf Recharge Trench (Access Road)

Inflow Area = 7,013 sf,100.00% Impervious, Inflow Depth = 3.02" for 2-yr, 24-hr event
Inflow = 0.51cfs @ 12.08 hrs, Volume= 1,763 cf

Outflow = 0.02cfs @ 14.36 hrs, Volume= 1,763 cf, Atten=95%, Lag= 136.5 min
Discarded = 0.02cfs @ 14.36 hrs, Volume= 1,763 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=179.99' @ 14.36 hrs Surf.Area= 865 sf Storage= 857 cf

Plug-Flow detention time=316.0 min calculated for 1,763 cf (100% of inflow)
Center-of-Mass det. time= 316.0 min ( 1,072.1 - 756.1)
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Volume Invert Avail.Storage Storage Description
#1 178.00' 1,334 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,325 cf Overall - 990 cf Embedded = 3,335 cf x 40.0% Voids
#2 179.00' 990 cf 36.0" Round Pipe Storage Inside #1
L= 140.0'
2,324 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 865 0 0
183.00 865 4,325 4,325
Device Routing Invert Outlet Devices
#1  Device 3 181.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 180.00" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 179.00' 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=179.00'/ 178.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#4  Discarded 178.00" 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 167.00'" Phase-In=0.01'

Discarded OutFlow Max=0.02 cfs @ 14.36 hrs HW=179.99' (Free Discharge)
4=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=178.00" (Free Discharge)
=Culvert ( Controls 0.00 cfs)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate ( Controls 0.00 cfs)

Summary for Pond 3P: Detention Near Bldg 14

Inflow Area = 49,963 sf, 77.77% Impervious, Inflow Depth = 1.42" for 2-yr, 24-hr event
Inflow = 1.91cfs @ 12.09 hrs, Volume= 5,907 cf

Outflow = 0.31cfs @ 12.60 hrs, Volume= 5,043 cf, Atten=84%, Lag= 30.3 min
Primary = 0.31cfs@ 12.60 hrs, Volume= 5,043 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=171.83'@ 12.60 hrs Surf.Area= 1,632 sf Storage= 1,937 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1A 170.00 Ocf 21.79'W x 74.90'L x 10.50'H Field A
17,137 cf Overall - 17,137 cf Embedded = 0 cf x 40.0% Voids
#2A 170.00' 13,881 cf StormTrap ST2 DoubleTrap 9-6x 4 Inside #1

Inside= 101.7"W x 114.0"H => 74.82 sf x 15.40'L = 1,152.0 cf
Outside= 101.7"W x 126.0"H => 89.03 sf x 15.40'L = 1,370.7 cf
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8.48' x 61.58' Core + 6.66' Border = 21.79' x 74.90' System
13,881 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 170.00" 3.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.31 cfs @ 12.60 hrs HW=171.83" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.31 cfs @ 6.28 fps)

Summary for Pond 4P: 36" Perf Recharge Trench (Lower)

Inflow Area = 61,332 sf, 81.11% Impervious, Inflow Depth = 1.51" for 2-yr, 24-hr event
Inflow = 1.03cfs @ 12.09 hrs, Volume= 7,695 cf

Outflow = 0.16 cfs @ 17.05 hrs, Volume= 7,695 cf, Atten=84%, Lag= 297.7 min
Discarded = 0.16 cfs @ 17.05 hrs, Volume= 7,695 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=171.38'@ 17.05 hrs Surf.Area= 3,100 sf Storage= 3,946 cf

Plug-Flow detention time=261.8 min calculated for 7,695 cf (100% of inflow)
Center-of-Mass det. time=261.8 min ( 1,072.8 - 811.0)

Volume Invert Avail.Storage Storage Description
#1 169.00' 4,110 cf Custom Stage Data (Prismatic)isted below (Recalc)
13,950 cf Overall - 3,676 cf Embedded = 10,274 cf x 40.0% Voids
#2 170.00 3,676 cf 36.0" Round CMP_Round 36"x 2 Inside #1
L= 260.0'
7,785 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 3,100 0 0
173.50 3,100 13,950 13,950
Device Routing Invert Outlet Devices

#1  Discarded 169.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 167.00'

#2  Device 3 172.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 170.00" 18.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 170.00'/ 169.80' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
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Discarded OutFlow Max=0.16 cfs @ 17.05 hrs HW=171.38' (Free Discharge)
1=Exfiltration ( Controls 0.16 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=169.00' (Free Discharge)

3=Culvert ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond 5P: Detention Near Bldg 3

Inflow Area = 144,401 sf, 58.16% Impervious, Inflow Depth = 1.01" for 2-yr, 24-hr event
Inflow = 3.71cfs @ 12.10 hrs, Volume= 12,213 cf

Outflow = 0.46 cfs @ 13.00 hrs, Volume= 12,452 cf, Atten=87%, Lag= 54.5 min
Primary = 0.46 cfs @ 13.00 hrs, Volume= 12,452 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 166.22' @ 13.00 hrs Surf.Area= 2,810 sf Storage= 4,294 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 104.6 min ( 969.0 - 864.4 )

Volume Invert Avail.Storage Storage Description
#1A 164.00' Ocf 47.23'W x 59.50'L x 14.00'H Field A
39,342 cf Overall - 39,342 cf Embedded = 0 cf x 40.0% Voids
#2A 164.00' 32,397 cf StormTrap ST2 DoubleTrap 13-0x 12 Inside #1

Inside= 101.7"W x 156.0"H => 101.45 sf x 15.40'L = 1,561.9 cf
Outside= 101.7"W x 168.0"H => 118.71 sf x 15.40'L = 1,827.6 cf
12 Chambers in 4 Rows

33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

32,397 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 164.00' 3.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.46 cfs @ 13.00 hrs HW=166.22" (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.46 cfs @ 6.94 fps)

Summary for Pond 6P: Detention Near Bldg 10

Inflow Area = 124,712 sf, 66.78% Impervious, Inflow Depth = 0.95" for 2-yr, 24-hr event
Inflow = 293 cfs@ 12.09 hrs, Volume= 9,918 cf

Outflow = 0.27 cfs@ 13.91 hrs, Volume= 9,918 cf, Atten=91%, Lag= 109.2 min
Primary = 0.27 cfs@ 13.91 hrs, Volume= 9,918 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=146.42' @ 13.91 hrs Surf.Area= 3,537 sf Storage= 4,583 cf

Plug-Flow detention time=242.8 min calculated for 9,918 cf (100% of inflow)
Center-of-Mass det. time=242.8 min ( 1,097.3 - 854.5)
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Volume Invert Avail.Storage Storage Description
#1A 144 .50 Ocf 47.23'W x 74.90'L x 11.00'H Field A
38,910 cf Overall - 38,910 cf Embedded = 0 cf x 40.0% Voids
#2A 144.50' 32,186 cf StormTrap ST2 DoubleTrap 10-0x 16 Inside #1

Inside= 101.7"W x 120.0"H => 78.88 sf x 15.40'L = 1,214.5 cf
Outside= 101.7"W x 132.0"H => 93.27 sf x 15.40'L = 1,436.0 cf
16 Chambers in 4 Rows

33.92' x 61.58' Core + 6.66' Border = 47.23"' x 74.90' System

32,186 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 3 155.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 145.00' 3.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 145.00' 12.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 145.00'/ 144.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.27 cfs @ 13.91 hrs HW=146.42" (Free Discharge)
=Culvert (Passes 0.27 cfs of 2.87 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate (Orifice Controls 0.27 cfs @ 5.49 fps)

Summary for Pond 7P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 3.02" for 2-yr, 24-hr event
Inflow = 0.76 cfs @ 12.08 hrs, Volume= 2,651 cf

Outflow = 0.19cfs @ 12.45 hrs, Volume= 2,651 cf, Atten=75%, Lag=22.2 min
Discarded = 0.03cfs @ 12.45 hrs, Volume= 2,389 cf

Primary = 0.16 cfs @ 12.45 hrs, Volume= 262 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.56' @ 12.45 hrs Surf.Area= 929 sf Storage= 1,157 cf

Plug-Flow detention time=299.0 min calculated for 2,651 cf (100% of inflow)
Center-of-Mass det. time=299.0 min ( 1,055.1 - 756.1)

Volume Invert Avail.Storage Storage Description
#1 165.00' 1,322 cf Custom Stage Data (Prismatic)Listed below (Recalc)
3,716 cf Overall - 412 cf Embedded = 3,304 cf x 40.0% Voids
#2 166.00' 412 cf 24.0" Round CMP_Round 24" Inside #1
L=131.0'

1,733 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)

165.00 929 0 0

169.00 929 3,716 3,716
Device Routing Invert Outlet Devices

#1  Primary 167.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Discarded 165.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 160.00'

Discarded OutFlow Max=0.03 cfs @ 12.45 hrs HW=167.56" (Free Discharge)
T _2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.16 cfs @ 12.45 hrs HW=167.56" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 0.16 cfs @ 0.67 fps)

Summary for Pond 8P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 3.02" for 2-yr, 24-hr event
Inflow = 0.76 cfs @ 12.08 hrs, Volume= 2,651 cf

Outflow = 0.06 cfs @ 13.12 hrs, Volume= 2,651 cf, Atten=92%, Lag=62.1 min
Discarded = 0.03cfs @ 13.12 hrs, Volume= 2,523 cf

Primary = 0.03cfs @ 13.12 hrs, Volume= 127 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=171.58'@ 13.12 hrs Surf.Area= 1,035 sf Storage= 1,291 cf

Plug-Flow detention time= 356.5 min calculated for 2,651 cf (100% of inflow)
Center-of-Mass det. time= 356.5 min ( 1,112.6 - 756.1)

Volume Invert Avail.Storage Storage Description
#1 169.00' 1,480 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,140 cf Overall - 440 cf Embedded = 3,700 cf x 40.0% Voids
#2 170.00' 440 cf 24.0" Round Pipe Storage Inside #1
L=140.0'
1,920 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 1,035 0 0
173.00 1,035 4,140 4,140
Device Routing Invert Outlet Devices
#1  Primary 171.50" 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 171.50"/ 170.50' S=0.0200'/" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2 Discarded 169.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'
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Discarded OutFlow Max=0.03 cfs @ 13.12 hrs HW=171.58" (Free Discharge)
2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.02 cfs @ 13.12 hrs HW=171.58" (Free Discharge)
1=Culvert (Inlet Controls 0.02 cfs @ 0.76 fps)

Summary for Pond 9P: Recharge Behind Bldg 7

Inflow Area = 4,008 sf,100.00% Impervious, Inflow Depth = 3.02" for 2-yr, 24-hr event
Inflow = 0.29 cfs @ 12.08 hrs, Volume= 1,008 cf

Outflow = 0.03cfs @ 12.97 hrs, Volume= 1,008 cf, Atten=91%, Lag= 53.3 min
Discarded = 0.03cfs @ 12.97 hrs, Volume= 1,008 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.04' @ 12.97 hrs Surf.Area= 910 sf Storage= 379 cf

Plug-Flow detention time=117.3 min calculated for 1,008 cf (100% of inflow)
Center-of-Mass det. time=117.2 min ( 873.3 - 756.1 )

Volume Invert Avail.Storage Storage Description
#1 166.00' 1,293 cf Custom Stage Data (Prismatic)isted below (Recalc)
3,640 cf Overall - 408 cf Embedded = 3,232 cf x 40.0% Voids
#2 167.00' 408 cf 24.0" Round Pipe Storage Inside #1
L=130.0'
1,701 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 910 0 0
170.00 910 3,640 3,640
Device Routing Invert Outlet Devices
#1  Primary 168.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2 Discarded 166.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 160.00' Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 12.97 hrs HW=167.04' (Free Discharge)
T 2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=166.00" (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: DP-1

Inflow Area = 337,720 sf, 55.26% Impervious, Inflow Depth = 0.82" for 2-yr, 24-hr event
Inflow = 0.76 cfs @ 13.34 hrs, Volume= 23,118 cf
Primary = 0.76 cfs @ 13.34 hrs, Volume= 23,118 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: DP-2

Inflow Area = 20,866 sf, 3.34% Impervious, Inflow Depth = 0.00" for 2-yr, 24-hr event
Inflow = 0.00cfs@ 0.00 hrs, Volume= Ocf
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-3: Intermittent Stream

Inflow Area = 195,061 sf, 65.27% Impervious, Inflow Depth = 0.52" for 2-yr, 24-hr event
Inflow = 0.47 cfs @ 12.09 hrs, Volume= 8,531 cf
Primary = 0.47 cfs @ 12.09 hrs, Volume= 8,531 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-4: Uphams Bowl

Inflow Area = 22,607 sf, 12.52% Impervious, Inflow Depth = 0.06" for 2-yr, 24-hr event
Inflow = 0.00cfs @ 14.94 hrs, Volume= 121 cf
Primary = 0.00 cfs @ 14.94 hrs, Volume= 121 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment PR-1: Olmsted Road and SW Portion of Site

Runoff = 0.85cfs@ 12.12 hrs, Volume= 4,039 cf, Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area(sf) CN Adj Description

33,759 39 >75% Grass cover, Good, HSG A
14,288 98 Paved parking, HSG A
1,045 98 Unconnected pavement, HSG A
15,507 30 Woods, Good, HSG A
64,599 51 50 Weighted Average, Ul Adjusted
49,266 76.26% Pervious Area
15,333 23.74% Impervious Area
1,045 6.82% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-10: Subcat PR-10

Runoff = 1.09cfs @ 12.09 hrs, Volume= 3,403 cf, Depth= 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
2,526 39 >75% Grass cover, Good, HSG A
9,104 98 Roofs, HSG A
44 98 Unconnected pavement, HSG A
11,674 85 Weighted Average

2,526 21.64% Pervious Area
9,148 78.36% Impervious Area
44 0.48% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-11: Subcat PR-11

Runoff = 0.02cfs @ 12.49 hrs, Volume= 337 cf, Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"
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Area (sf) CN Adj Description
15,072 39 >75% Grass cover, Good, HSG A
697 98 Unconnected pavement, HSG A
5,097 30 Woods, Good, HSG A
20,866 39 38 Weighted Average, Ul Adjusted
20,169 96.66% Pervious Area
697 3.34% Impervious Area
697 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-12: Subcat PR-12

Runoff = 0.81cfs @ 12.08 hrs, Volume= 2,865 cf, Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.161 98 Roofs, HSG A

0.161 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-13: Bldg 8

Runoff = 1.22 cfs @ 12.08 hrs, Volume= 4,307 cf, Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-14: Bldg 9

Runoff = 1.22cfs @ 12.08 hrs, Volume= 4,307 cf, Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"
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Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-15: Bldg 7

Runoff = 0.46 cfs @ 12.08 hrs, Volume= 1,637 cf, Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.092 98 Roofs, HSG A

0.092 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: Behind Bldg 1 and 2

Runoff = 0.14 cfs@ 12.15 hrs, Volume= 1,011 cf, Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description

19,297 39 >75% Grass cover, Good, HSG A
1,655 98 Paved parking, HSG A
1,176 98 Roofs, HSG A
479 30 Woods, Good, HSG A

22,607 46 Weighted Average

19,776 87.48% Pervious Area
2,831 12.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-3: Northwest portion of OlImsted and Bldgs 1-6

Runoff = 9.24 cfs @ 12.09 hrs, Volume= 28,769 cf, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"
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Area (sf) CN Description

54,232 39 >75% Grass cover, Good, HSG A
49,571 98 Paved parking, HSG A
33,018 98 Roofs, HSG A
1,394 98 Unconnected pavement, HSG A
6,186 30 Woods, Good, HSG A

144,401 73 Weighted Average

60,418 41.84% Pervious Area
83,983 58.16% Impervious Area
1,394 1.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-4: Subcat PR-4

Runoff = 5.89cfs @ 12.09 hrs, Volume= 18,320 cf, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
38,899 39 >75% Grass cover, Good, HSG A
41,818 98 Paved parking, HSG A
9,104 98 Roofs, HSG A
2,134 98 Unconnected pavement, HSG A
91,955 73  Weighted Average

38,899 42.30% Pervious Area
53,056 57.70% Impervious Area
2,134 4.02% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-5: Subcat PR-5

Runoff = 8.15cfs @ 12.09 hrs, Volume= 26,210 cf, Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description

10,062 39 >75% Grass cover, Good, HSG A
32,234 98 Paved parking, HSG A

36,111 98 Roofs, HSG A

78,407 90 Weighted Average

10,062 12.83% Pervious Area

68,345 87.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-6: Subcat PR-6

1.04cfs @ 12.09 hrs, Volume= 3,206 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN

Description

0.086 39 >75% Grass cover, Good, HSG A
0.208 98 Paved parking, HSG A
0.018 30 Woods, Good, HSG A
0.312 78 Weighted Average
0.104 33.33% Pervious Area
0.208 66.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-7: Subcat PR-7

3.80cfs @ 12.09 hrs, Volume= 11,815 cf, Depth= 3.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (sf) CN Description
11,108 39 >75% Grass cover, Good, HSG A
20,909 98 Paved parking, HSG A
10,149 98 Roofs, HSG A
784 98 Unconnected pavement, HSG A
42,950 83 Weighted Average
11,108 25.86% Pervious Area
31,842 74.14% Impervious Area
784 2.46% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment PR-8: Subcat PR-8

Runoff = 0.01 cfs @ 15.26 hrs, Volume= 266 cf, Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr, 24-hr Rainfall=5.14"

Area(ac) CN Adj Description

0.461 39 >75% Grass cover, Good, HSG A
0.004 98 Unconnected pavement, HSG A
0.493 30 Woods, Good, HSG A
0.958 35 34 Weighted Average, Ul Adjusted
0.954 99.58% Pervious Area
0.004 0.42% Impervious Area
0.004 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-9: Subcat PR-9

Runoff = 1.29 cfs @ 12.08 hrs, Volume= 4,426 cf, Depth= 4.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr, 24-hr Rainfall=5.14"

Area (ac) CN Description
0.011 39 >75% Grass cover, Good, HSG A
0.249 98 Roofs, HSG A
0.001 98 Unconnected pavement, HSG A

0.261 96 Weighted Average

0.011 4.21% Pervious Area
0.250 95.79% Impervious Area
0.001 0.40% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond 1P: Multi-Family Infiltration

Inflow Area = 78,407 sf, 87.17% Impervious, Inflow Depth = 4.01" for 10-yr, 24-hr event
Inflow = 8.15cfs @ 12.09 hrs, Volume= 26,210 cf

Outflow = 0.28 cfs @ 15.62 hrs, Volume= 18,785 cf, Atten=97%, Lag=211.9 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0 cf

Primary = 0.28 cfs @ 15.62 hrs, Volume= 18,785 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Peak Elev=197.04' @ 15.62 hrs Surf.Area= 4,095 sf Storage= 18,701 cf

Plug-Flow detention time= 684.4 min calculated for 18,785 cf (72% of inflow)
Center-of-Mass det. time= 594.6 min ( 1,384.4 - 789.8 )

Volume Invert Avail.Storage Storage Description
#1A 191.50' Ocf 38.75'W x 105.69'L x 10.00'H Field A
40,954 cf Overall - 40,954 cf Embedded = 0 cf x 40.0% Voids
#2A 191.50' 33,413 cf StormTrap ST2 DoubleTrap 9-0x 18 Inside #1

Inside= 101.7"W x 108.0"H => 70.76 sf x 15.40'L = 1,089.5 cf
Outside= 101.7"W x 120.0"H => 84.79 sf x 15.40'L = 1,305.4 cf
18 Chambers in 3 Rows

25.44' x 92.38' Core + 6.66' Border = 38.75' x 105.69' System

33,413 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 4 200.25' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Device 3 194.00' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Primary 191.50' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=191.50'/ 191.00' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#4  Discarded 191.50" 1.020 in/hr Exfiltration X 0.50 over Surface area
Conductivity to Groundwater Elevation = 187.00'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=191.50" (Free Discharge)
4=Exfiltration (Passes 0.00 cfs of 0.05 cfs potential flow)
% _1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Primary OutFlow Max=0.28 cfs @ 15.62 hrs HW=197.04" (Free Discharge)

T 3=culvert (Passes 0.28 cfs of 6.70 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.28 cfs @ 8.25 fps)

Summary for Pond 2P: 36" Perf Recharge Trench (Access Road)

Inflow Area = 7,013 sf,100.00% Impervious, Inflow Depth = 4.90" for 10-yr, 24-hr event
Inflow = 0.81cfs @ 12.08 hrs, Volume= 2,865 cf
Outflow = 0.24 cfs @ 12.39 hrs, Volume= 2,865 cf, Atten=70%, Lag= 18.7 min
Discarded = 0.02cfs @ 12.39 hrs, Volume= 2,092 cf
Primary = 0.22 cfs @ 12.39 hrs, Volume= 774 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=180.44' @ 12.39 hrs Surf.Area= 865 sf Storage= 1,126 cf

Plug-Flow detention time=253.2 min calculated for 2,865 cf (100% of inflow)
Center-of-Mass det. time=253.2 min ( 1,000.8 - 747.6)
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Volume Invert Avail.Storage Storage Description
#1 178.00' 1,334 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,325 cf Overall - 990 cf Embedded = 3,335 cf x 40.0% Voids
#2 179.00' 990 cf 36.0" Round Pipe Storage Inside #1
L=140.0'
2,324 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 865 0 0
183.00 865 4,325 4,325
Device Routing Invert Outlet Devices
#1  Device 3 181.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 180.00" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 179.00' 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=179.00'/ 178.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#4  Discarded 178.00" 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 167.00'" Phase-In=0.01'

Discarded OutFlow Max=0.02 cfs @ 12.39 hrs HW=180.44' (Free Discharge)
4=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=0.22 cfs @ 12.39 hrs HW=180.44" (Free Discharge)
=Culvert (Passes 0.22 cfs of 4.21 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate (Orifice Controls 0.22 cfs @ 2.51 fps)

Summary for Pond 3P: Detention Near Bldg 14

Inflow Area = 49,963 sf, 77.77% Impervious, Inflow Depth = 3.02" for 10-yr, 24-hr event
Inflow = 3.80cfs @ 12.09 hrs, Volume= 12,589 cf
Outflow = 0.46 cfs @ 12.95 hrs, Volume= 13,167 cf, Atten=88%, Lag= 52.0 min
Primary = 0.46 cfs @ 12.95 hrs, Volume= 13,167 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=173.99' @ 12.95 hrs Surf.Area= 1,632 sf Storage= 5,096 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 129.4 min ( 939.8 - 810.4 )

Volume Invert Avail.Storage Storage Description
#1A 170.00 Ocf 21.79'W x 74.90'L x 10.50'H Field A
17,137 cf Overall - 17,137 cf Embedded = 0 cf x 40.0% Voids
#2A 170.00' 13,881 cf StormTrap ST2 DoubleTrap 9-6x 4 Inside #1

Inside= 101.7"W x 114.0"H => 74.82 sf x 15.40'L = 1,152.0 cf
Outside= 101.7"W x 126.0"H => 89.03 sf x 15.40'L = 1,370.7 cf
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8.48' x 61.58' Core + 6.66' Border = 21.79' x 74.90' System
13,881 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 170.00" 3.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.46 cfs @ 12.95 hrs HW=173.99" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.46 cfs @ 9.46 fps)

Summary for Pond 4P: 36" Perf Recharge Trench (Lower)

Inflow Area = 61,332 sf, 81.11% Impervious, Inflow Depth = 3.44" for 10-yr, 24-hr event
Inflow = 1.62cfs @ 12.09 hrs, Volume= 17,593 cf

Outflow = 0.43 cfs @ 15.64 hrs, Volume= 17,593 cf, Atten=74%, Lag=213.1 min
Discarded = 0.21cfs @ 15.64 hrs, Volume= 15,694 cf

Primary = 0.21cfs @ 15.64 hrs, Volume= 1,898 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=172.82' @ 15.64 hrs Surf.Area= 3,100 sf Storage= 6,890 cf

Plug-Flow detention time= 356.8 min calculated for 17,591 cf (100% of inflow)
Center-of-Mass det. time= 356.9 min ( 1,251.9 - 895.0)

Volume Invert Avail.Storage Storage Description
#1 169.00' 4,110 cf Custom Stage Data (Prismatic)isted below (Recalc)
13,950 cf Overall - 3,676 cf Embedded = 10,274 cf x 40.0% Voids
#2 170.00 3,676 cf 36.0" Round CMP_Round 36"x 2 Inside #1
L= 260.0'
7,785 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 3,100 0 0
173.50 3,100 13,950 13,950
Device Routing Invert Outlet Devices

#1  Discarded 169.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 167.00'

#2  Device 3 172.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 170.00" 18.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 170.00'/ 169.80' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
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Discarded OutFlow Max=0.21 cfs @ 15.64 hrs HW=172.82' (Free Discharge)
1=Exfiltration ( Controls 0.21 cfs)

Primary OutFlow Max=0.21 cfs @ 15.64 hrs HW=172.82" (Free Discharge)

3=Culvert (Passes 0.21 cfs of 9.67 cfs potential flow)
2=Broad-Crested Rectangular Weir(Weir Controls 0.21 cfs @ 0.75 fps)

Summary for Pond 5P: Detention Near Bldg 3

Inflow Area = 144,401 sf, 58.16% Impervious, Inflow Depth = 2.39" for 10-yr, 24-hr event
Inflow = 9.24 cfs @ 12.09 hrs, Volume= 28,769 cf
Outflow = 0.76 cfs @ 13.58 hrs, Volume= 28,768 cf, Atten=92%, Lag= 89.3 min
Primary = 0.76 cfs @ 13.58 hrs, Volume= 28,768 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=169.70' @ 13.58 hrs Surf.Area= 2,810 sf Storage= 12,947 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=202.9 min ( 1,041.5 - 838.6)

Volume Invert Avail.Storage Storage Description
#1A 164.00' Ocf 47.23'W x 59.50'L x 14.00'H Field A
39,342 cf Overall - 39,342 cf Embedded = 0 cf x 40.0% Voids
#2A 164.00' 32,397 cf StormTrap ST2 DoubleTrap 13-0x 12 Inside #1

Inside= 101.7"W x 156.0"H => 101.45 sf x 15.40'L = 1,561.9 cf
Outside= 101.7"W x 168.0"H => 118.71 sf x 15.40'L = 1,827.6 cf
12 Chambers in 4 Rows

33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

32,397 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 164.00' 3.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.76 cfs @ 13.58 hrs HW=169.70" (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.76 cfs @ 11.34 fps)

Summary for Pond 6P: Detention Near Bldg 10

Inflow Area = 124,712 sf, 66.78% Impervious, Inflow Depth = 2.37" for 10-yr, 24-hr event
Inflow = 8.29cfs @ 12.10 hrs, Volume= 24,619 cf

Outflow = 0.48 cfs @ 14.36 hrs, Volume= 24,619 cf, Atten=94%, Lag= 135.2 min
Primary = 0.48 cfs @ 14.36 hrs, Volume= 24,619 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=149.32' @ 14.36 hrs Surf.Area= 3,537 sf Storage= 13,893 cf

Plug-Flow detention time= 376.8 min calculated for 24,616 cf (100% of inflow)
Center-of-Mass det. time=377.1 min ( 1,202.5 - 825.4)
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Volume Invert Avail.Storage Storage Description
#1A 144 .50 Ocf 47.23'W x 74.90'L x 11.00'H Field A
38,910 cf Overall - 38,910 cf Embedded = 0 cf x 40.0% Voids
#2A 144.50' 32,186 cf StormTrap ST2 DoubleTrap 10-0x 16 Inside #1

Inside= 101.7"W x 120.0"H => 78.88 sf x 15.40'L = 1,214.5 cf
Outside= 101.7"W x 132.0"H => 93.27 sf x 15.40'L = 1,436.0 cf
16 Chambers in 4 Rows

33.92' x 61.58' Core + 6.66' Border = 47.23"' x 74.90' System

32,186 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Device 3 155.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 145.00' 3.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 145.00' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 145.00'/ 144.50' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.48 cfs @ 14.36 hrs HW=149.32" (Free Discharge)
=Culvert (Passes 0.48 cfs of 5.83 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate (Orifice Controls 0.48 cfs @ 9.86 fps)

Summary for Pond 7P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 4.90" for 10-yr, 24-hr event
Inflow = 1.22 cfs @ 12.08 hrs, Volume= 4,307 cf

Outflow = 1.17 cfs @ 12.11 hrs, Volume= 4,307 cf, Atten=4%, Lag= 1.5 min
Discarded = 0.03cfs@ 12.11 hrs, Volume= 2,793 cf

Primary = 1.13cfs @ 12.11 hrs, Volume= 1,514 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.72'@ 12.11 hrs Surf.Area= 929 sf Storage= 1,235 cf

Plug-Flow detention time=225.6 min calculated for 4,307 cf (100% of inflow)
Center-of-Mass det. time=225.7 min ( 973.2 - 747.6 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 1,322 cf Custom Stage Data (Prismatic)Listed below (Recalc)
3,716 cf Overall - 412 cf Embedded = 3,304 cf x 40.0% Voids
#2 166.00' 412 cf 24.0" Round CMP_Round 24" Inside #1
L=131.0'

1,733 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
165.00 929 0 0
169.00 929 3,716 3,716

Device Routing Invert Outlet Devices

#1  Primary 167.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Discarded 165.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

Discarded OutFlow Max=0.03 cfs @ 12.11 hrs HW=167.72" (Free Discharge)
T _2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=1.13 cfs @ 12.11 hrs HW=167.72" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 1.13 cfs @ 1.31 fps)

Summary for Pond 8P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 4.90" for 10-yr, 24-hr event
Inflow = 1.22 cfs @ 12.08 hrs, Volume= 4,307 cf

Outflow = 0.78 cfs @ 12.17 hrs, Volume= 4,307 cf, Atten= 36%, Lag= 5.5 min
Discarded = 0.03cfs @ 12.17 hrs, Volume= 2,925 cf

Primary = 0.75cfs @ 12.17 hrs, Volume= 1,382 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=171.96' @ 12.17 hrs Surf.Area= 1,035 sf Storage= 1,489 cf

Plug-Flow detention time=267.3 min calculated for 4,307 cf (100% of inflow)
Center-of-Mass det. time=267.4 min ( 1,014.9 - 747.6)

Volume Invert Avail.Storage Storage Description
#1 169.00' 1,480 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,140 cf Overall - 440 cf Embedded = 3,700 cf x 40.0% Voids
#2 170.00' 440 cf 24.0" Round Pipe Storage Inside #1
L=140.0'
1,920 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 1,035 0 0
173.00 1,035 4,140 4,140

Device Routing

Invert Outlet Devices

171.50" 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 171.50"/ 170.50' S=0.0200'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

#1  Primary

#2  Discarded 169.00'
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Discarded OutFlow Max=0.03 cfs @ 12.17 hrs HW=171.96' (Free Discharge)
2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.75 cfs @ 12.17 hrs HW=171.96" (Free Discharge)
1=Culvert (Inlet Controls 0.75 cfs @ 1.82 fps)

Summary for Pond 9P: Recharge Behind Bldg 7

Inflow Area = 4,008 sf,100.00% Impervious, Inflow Depth = 4.90" for 10-yr, 24-hr event
Inflow = 0.46 cfs @ 12.08 hrs, Volume= 1,637 cf
Outflow = 0.03cfs@ 13.71 hrs, Volume= 1,637 cf, Atten=94%, Lag= 97.3 min
Discarded = 0.03cfs @ 13.71 hrs, Volume= 1,637 cf
Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.75' @ 13.71 hrs Surf.Area= 910 sf Storage= 719 cf

Plug-Flow detention time=223.7 min calculated for 1,637 cf (100% of inflow)
Center-of-Mass det. time=223.7 min ( 971.2-747.6)

Volume Invert Avail.Storage Storage Description
#1 166.00' 1,293 cf Custom Stage Data (Prismatic)isted below (Recalc)
3,640 cf Overall - 408 cf Embedded = 3,232 cf x 40.0% Voids
#2 167.00' 408 cf 24.0" Round Pipe Storage Inside #1
L=130.0'
1,701 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 910 0 0
170.00 910 3,640 3,640
Device Routing Invert Outlet Devices
#1  Primary 168.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2 Discarded 166.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 160.00' Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 13.71 hrs HW=167.75" (Free Discharge)
T 2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=166.00" (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: DP-1

Inflow Area = 337,720 sf, 55.26% Impervious, Inflow Depth = 2.04" for 10-yr, 24-hr event
Inflow = 1.74 cfs @ 12.14 hrs, Volume= 57,426 cf
Primary = 1.74 cfs @ 12.14 hrs, Volume= 57,426 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: DP-2

Inflow Area = 20,866 sf, 3.34% Impervious, Inflow Depth = 0.19" for 10-yr, 24-hr event
Inflow = 0.02cfs@ 12.49 hrs, Volume= 337 cf
Primary = 0.02 cfs @ 12.49 hrs, Volume= 337 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-3: Intermittent Stream

Inflow Area = 195,061 sf, 65.27% Impervious, Inflow Depth = 1.49" for 10-yr, 24-hr event
Inflow = 1.17 cfs @ 12.09 hrs, Volume= 24,156 cf
Primary = 1.17 cfs @ 12.09 hrs, Volume= 24,156 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-4: Uphams Bowl

Inflow Area = 22,607 sf, 12.52% Impervious, Inflow Depth = 0.54" for 10-yr, 24-hr event
Inflow = 0.14 cfs@ 12.15 hrs, Volume= 1,011 cf
Primary = 0.14 cfs@ 12.15 hrs, Volume= 1,011 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment PR-1: Olmsted Road and SW Portion of Site

Runoff = 1.85cfs @ 12.11 hrs, Volume= 6,988 cf, Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area(sf) CN Adj Description

33,759 39 >75% Grass cover, Good, HSG A
14,288 98 Paved parking, HSG A
1,045 98 Unconnected pavement, HSG A
15,507 30 Woods, Good, HSG A
64,599 51 50 Weighted Average, Ul Adjusted
49,266 76.26% Pervious Area
15,333 23.74% Impervious Area
1,045 6.82% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-10: Subcat PR-10

Runoff = 141 cfs @ 12.09 hrs, Volume= 4,471 cf, Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
2,526 39 >75% Grass cover, Good, HSG A
9,104 98 Roofs, HSG A
44 98 Unconnected pavement, HSG A
11,674 85 Weighted Average

2,526 21.64% Pervious Area
9,148 78.36% Impervious Area
44 0.48% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-11: Subcat PR-11

Runoff = 0.09 cfs @ 12.34 hrs, Volume= 834 cf, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"
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Area (sf) CN Adj Description
15,072 39 >75% Grass cover, Good, HSG A
697 98 Unconnected pavement, HSG A
5,097 30 Woods, Good, HSG A
20,866 39 38 Weighted Average, Ul Adjusted
20,169 96.66% Pervious Area
697 3.34% Impervious Area
697 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-12: Subcat PR-12

Runoff = 1.00 cfs @ 12.08 hrs, Volume= 3,548 cf, Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.161 98 Roofs, HSG A

0.161 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-13: Bldg 8

Runoff = 1.50cfs @ 12.08 hrs, Volume= 5,334 cf, Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-14: Bldg 9

Runoff = 1.50cfs @ 12.08 hrs, Volume= 5,334 cf, Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"
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Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-15: Bldg 7

Runoff = 0.57 cfs @ 12.08 hrs, Volume= 2,028 cf, Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.092 98 Roofs, HSG A

0.092 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: Behind Bldg 1 and 2

Runoff = 0.43cfs@ 12.11 hrs, Volume= 1,884 cf, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description

19,297 39 >75% Grass cover, Good, HSG A
1,655 98 Paved parking, HSG A
1,176 98 Roofs, HSG A
479 30 Woods, Good, HSG A

22,607 46 Weighted Average

19,776 87.48% Pervious Area
2,831 12.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-3: Northwest portion of OlImsted and Bldgs 1-6

Runoff = 13.01 cfs @ 12.09 hrs, Volume= 40,282 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"



13555.04-PR Type Il 24-hr 25-yr, 24-hr Rainfall=6.31"

Prepared by VHB Printed 4/29/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 33

Area (sf) CN Description

54,232 39 >75% Grass cover, Good, HSG A
49,571 98 Paved parking, HSG A
33,018 98 Roofs, HSG A
1,394 98 Unconnected pavement, HSG A
6,186 30 Woods, Good, HSG A

144,401 73 Weighted Average

60,418 41.84% Pervious Area
83,983 58.16% Impervious Area
1,394 1.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-4: Subcat PR-4

Runoff = 8.29 cfs @ 12.09 hrs, Volume= 25,652 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
38,899 39 >75% Grass cover, Good, HSG A
41,818 98 Paved parking, HSG A
9,104 98 Roofs, HSG A
2,134 98 Unconnected pavement, HSG A
91,955 73  Weighted Average

38,899 42.30% Pervious Area
53,056 57.70% Impervious Area
2,134 4.02% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-5: Subcat PR-5

Runoff = 10.32 cfs @ 12.08 hrs, Volume= 33,638 cf, Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description

10,062 39 >75% Grass cover, Good, HSG A
32,234 98 Paved parking, HSG A

36,111 98 Roofs, HSG A

78,407 90 Weighted Average

10,062 12.83% Pervious Area

68,345 87.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-6: Subcat PR-6

141 cfs @ 12.09 hrs, Volume= 4,365 cf, Depth= 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN

Description

0.086 39 >75% Grass cover, Good, HSG A
0.208 98 Paved parking, HSG A
0.018 30 Woods, Good, HSG A
0.312 78 Weighted Average
0.104 33.33% Pervious Area
0.208 66.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-7: Subcat PR-7

499 cfs @ 12.09 hrs, Volume= 15,677 cf, Depth= 4.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (sf) CN Description
11,108 39 >75% Grass cover, Good, HSG A
20,909 98 Paved parking, HSG A
10,149 98 Roofs, HSG A
784 98 Unconnected pavement, HSG A
42,950 83 Weighted Average
11,108 25.86% Pervious Area
31,842 74.14% Impervious Area
784 2.46% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment PR-8: Subcat PR-8

Runoff = 0.05cfs @ 12.46 hrs, Volume= 938 cf, Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area(ac) CN Adj Description

0.461 39 >75% Grass cover, Good, HSG A
0.004 98 Unconnected pavement, HSG A
0.493 30 Woods, Good, HSG A
0.958 35 34 Weighted Average, Ul Adjusted
0.954 99.58% Pervious Area
0.004 0.42% Impervious Area
0.004 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-9: Subcat PR-9

Runoff = 1.60 cfs @ 12.08 hrs, Volume= 5,529 cf, Depth= 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr, 24-hr Rainfall=6.31"

Area (ac) CN Description
0.011 39 >75% Grass cover, Good, HSG A
0.249 98 Roofs, HSG A
0.001 98 Unconnected pavement, HSG A

0.261 96 Weighted Average

0.011 4.21% Pervious Area
0.250 95.79% Impervious Area
0.001 0.40% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond 1P: Multi-Family Infiltration

Inflow Area = 78,407 sf, 87.17% Impervious, Inflow Depth = 5.15" for 25-yr, 24-hr event
Inflow = 10.32 cfs @ 12.08 hrs, Volume= 33,638 cf

Outflow = 0.35cfs @ 15.65 hrs, Volume= 26,213 cf, Atten=97%, Lag=214.1 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0 cf

Primary = 0.35cfs @ 15.65 hrs, Volume= 26,213 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Peak Elev=198.52' @ 15.65 hrs Surf.Area= 4,095 sf Storage= 24,220 cf

Plug-Flow detention time=765.4 min calculated for 26,210 cf (78% of inflow)
Center-of-Mass det. time=686.3 min ( 1,469.4 - 783.1)

Volume Invert Avail.Storage Storage Description
#1A 191.50' Ocf 38.75'W x 105.69'L x 10.00'H Field A
40,954 cf Overall - 40,954 cf Embedded = 0 cf x 40.0% Voids
#2A 191.50' 33,413 cf StormTrap ST2 DoubleTrap 9-0x 18 Inside #1

Inside= 101.7"W x 108.0"H => 70.76 sf x 15.40'L = 1,089.5 cf
Outside= 101.7"W x 120.0"H => 84.79 sf x 15.40'L = 1,305.4 cf
18 Chambers in 3 Rows

25.44' x 92.38' Core + 6.66' Border = 38.75' x 105.69' System

33,413 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 4 200.25' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Device 3 194.00' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Primary 191.50' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=191.50'/ 191.00' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#4  Discarded 191.50" 1.020 in/hr Exfiltration X 0.50 over Surface area
Conductivity to Groundwater Elevation = 187.00'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=191.50" (Free Discharge)
4=Exfiltration (Passes 0.00 cfs of 0.05 cfs potential flow)
% _1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Primary OutFlow Max=0.35 cfs @ 15.65 hrs HW=198.52" (Free Discharge)

T 3=culvert (Passes 0.35 cfs of 7.63 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.35 cfs @ 10.12 fps)

Summary for Pond 2P: 36" Perf Recharge Trench (Access Road)

Inflow Area = 7,013 sf,100.00% Impervious, Inflow Depth = 6.07" for 25-yr, 24-hr event
Inflow = 1.00 cfs @ 12.08 hrs, Volume= 3,548 cf
Outflow = 0.35cfs @ 12.34 hrs, Volume= 3,548 cf, Atten=64%, Lag= 15.2 min
Discarded = 0.03cfs @ 12.34 hrs, Volume= 2,240 cf
Primary = 0.33cfs @ 12.34 hrs, Volume= 1,309 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=180.78' @ 12.34 hrs Surf.Area= 865 sf Storage= 1,328 cf

Plug-Flow detention time=226.8 min calculated for 3,548 cf (100% of inflow)
Center-of-Mass det. time=226.9 min ( 971.3 - 744.4 )
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Volume Invert Avail.Storage Storage Description
#1 178.00' 1,334 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,325 cf Overall - 990 cf Embedded = 3,335 cf x 40.0% Voids
#2 179.00' 990 cf 36.0" Round Pipe Storage Inside #1
L= 140.0'
2,324 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 865 0 0
183.00 865 4,325 4,325
Device Routing Invert Outlet Devices
#1  Device 3 181.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 180.00" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 179.00' 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=179.00'/ 178.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#4  Discarded 178.00" 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 167.00'" Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 12.34 hrs HW=180.78" (Free Discharge)
4=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.33 cfs @ 12.34 hrs HW=180.78" (Free Discharge)
=Culvert (Passes 0.33 cfs of 5.01 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate (Orifice Controls 0.33 cfs @ 3.77 fps)

Summary for Pond 3P: Detention Near Bldg 14

Inflow Area = 49,963 sf, 77.77% Impervious, Inflow Depth = 4.08" for 25-yr, 24-hr event
Inflow = 518 cfs @ 12.09 hrs, Volume= 16,985 cf
Outflow = 0.55cfs @ 13.07 hrs, Volume= 16,865 cf, Atten=89%, Lag= 58.6 min
Primary = 0.55cfs @ 13.07 hrs, Volume= 16,865 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=175.57"@ 13.07 hrs Surf.Area= 1,632 sf Storage= 7,411 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 138.6 min ( 941.0 - 802.4 )

Volume Invert Avail.Storage Storage Description
#1A 170.00 Ocf 21.79'W x 74.90'L x 10.50'H Field A
17,137 cf Overall - 17,137 cf Embedded = 0 cf x 40.0% Voids
#2A 170.00' 13,881 cf StormTrap ST2 DoubleTrap 9-6x 4 Inside #1

Inside= 101.7"W x 114.0"H => 74.82 sf x 15.40'L = 1,152.0 cf
Outside= 101.7"W x 126.0"H => 89.03 sf x 15.40'L = 1,370.7 cf
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8.48' x 61.58' Core + 6.66' Border = 21.79' x 74.90' System
13,881 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 170.00" 3.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.55 cfs @ 13.07 hrs HW=175.57" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.55 cfs @ 11.24 fps)

Summary for Pond 4P: 36" Perf Recharge Trench (Lower)

Inflow Area = 61,332 sf, 81.11% Impervious, Inflow Depth = 4.38" for 25-yr, 24-hr event
Inflow = 1.99cfs @ 12.09 hrs, Volume= 22,394 cf

Outflow = 0.61cfs @ 14.21 hrs, Volume= 22,394 cf, Atten=69%, Lag= 127.6 min
Discarded = 0.21cfs @ 14.21 hrs, Volume= 16,636 cf

Primary = 0.39cfs @ 14.21 hrs, Volume= 5,758 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=172.86' @ 14.21 hrs Surf.Area= 3,100 sf Storage= 6,949 cf

Plug-Flow detention time= 302.6 min calculated for 22,394 cf (100% of inflow)
Center-of-Mass det. time= 302.6 min ( 1,198.3 - 895.6 )

Volume Invert Avail.Storage Storage Description
#1 169.00' 4,110 cf Custom Stage Data (Prismatic)isted below (Recalc)
13,950 cf Overall - 3,676 cf Embedded = 10,274 cf x 40.0% Voids
#2 170.00 3,676 cf 36.0" Round CMP_Round 36"x 2 Inside #1
L= 260.0'
7,785 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 3,100 0 0
173.50 3,100 13,950 13,950
Device Routing Invert Outlet Devices

#1  Discarded 169.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 167.00'

#2  Device 3 172.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 170.00" 18.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 170.00'/ 169.80' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
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Discarded OutFlow Max=0.21 cfs @ 14.21 hrs HW=172.86' (Free Discharge)
1=Exfiltration ( Controls 0.21 cfs)

Primary OutFlow Max=0.39 cfs @ 14.21 hrs HW=172.86" (Free Discharge)

3=Culvert (Passes 0.39 cfs of 9.75 cfs potential flow)
2=Broad-Crested Rectangular Weir(Weir Controls 0.39 cfs @ 0.91 fps)

Summary for Pond 5P: Detention Near Bldg 3

Inflow Area = 144,401 sf, 58.16% Impervious, Inflow Depth = 3.35" for 25-yr, 24-hr event
Inflow = 13.01 cfs @ 12.09 hrs, Volume= 40,282 cf

Outflow = 0.92 cfs @ 13.81 hrs, Volume= 40,283 cf, Atten=93%, Lag= 103.5 min
Primary = 0.92 cfs @ 13.81 hrs, Volume= 40,283 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=172.37"@ 13.81 hrs Surf.Area= 2,810 sf Storage= 19,606 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=256.3 min ( 1,085.2 - 828.8 )

Volume Invert Avail.Storage Storage Description
#1A 164.00' Ocf 47.23'W x 59.50'L x 14.00'H Field A
39,342 cf Overall - 39,342 cf Embedded = 0 cf x 40.0% Voids
#2A 164.00' 32,397 cf StormTrap ST2 DoubleTrap 13-0x 12 Inside #1

Inside= 101.7"W x 156.0"H => 101.45 sf x 15.40'L = 1,561.9 cf
Outside= 101.7"W x 168.0"H => 118.71 sf x 15.40'L = 1,827.6 cf
12 Chambers in 4 Rows

33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

32,397 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 164.00' 3.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.92 cfs @ 13.81 hrs HW=172.37" (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.92 cfs @ 13.81 fps)

Summary for Pond 6P: Detention Near Bldg 10

Inflow Area = 124,712 sf, 66.78% Impervious, Inflow Depth = 3.34" for 25-yr, 24-hr event
Inflow = 12.36 cfs @ 12.09 hrs, Volume= 34,685 cf

Outflow = 0.59cfs @ 14.67 hrs, Volume= 34,685 cf, Atten=95%, Lag= 154.3 min
Primary = 0.59cfs @ 14.67 hrs, Volume= 34,685 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=151.41'@ 14.67 hrs Surf.Area= 3,537 sf Storage= 20,636 cf

Plug-Flow detention time=448.3 min calculated for 34,681 cf (100% of inflow)
Center-of-Mass det. time=448.6 min ( 1,264.8 - 816.2)
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Volume Invert Avail.Storage Storage Description
#1A 144 .50 Ocf 47.23'W x 74.90'L x 11.00'H Field A
38,910 cf Overall - 38,910 cf Embedded = 0 cf x 40.0% Voids
#2A 144.50' 32,186 cf StormTrap ST2 DoubleTrap 10-0x 16 Inside #1

Inside= 101.7"W x 120.0"H => 78.88 sf x 15.40'L = 1,214.5 cf
Outside= 101.7"W x 132.0"H => 93.27 sf x 15.40'L = 1,436.0 cf
16 Chambers in 4 Rows

33.92' x 61.58' Core + 6.66' Border = 47.23"' x 74.90' System

32,186 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Device 3 155.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 145.00' 3.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 145.00' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 145.00'/ 144.50' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.59 cfs @ 14.67 hrs HW=151.41" (Free Discharge)
=Culvert (Passes 0.59 cfs of 7.26 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0Orifice/Grate (Orifice Controls 0.59 cfs @ 12.07 fps)

Summary for Pond 7P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 6.07" for 25-yr, 24-hr event
Inflow = 1.50cfs @ 12.08 hrs, Volume= 5,334 cf

Outflow = 147 cfs @ 12.10 hrs, Volume= 5,334 cf, Atten=2%, Lag= 0.9 min
Discarded = 0.03cfs @ 12.10 hrs, Volume= 2,990 cf

Primary = 144 cfs @ 12.10 hrs, Volume= 2,344 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.75' @ 12.10 hrs Surf.Area= 929 sf Storage= 1,252 cf

Plug-Flow detention time=200.6 min calculated for 5,333 cf (100% of inflow)
Center-of-Mass det. time=200.6 min ( 945.0 - 744.4 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 1,322 cf Custom Stage Data (Prismatic)Listed below (Recalc)
3,716 cf Overall - 412 cf Embedded = 3,304 cf x 40.0% Voids
#2 166.00' 412 cf 24.0" Round CMP_Round 24" Inside #1
L=131.0'

1,733 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
165.00 929 0 0
169.00 929 3,716 3,716

Device Routing Invert Outlet Devices

#1  Primary 167.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Discarded 165.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

Discarded OutFlow Max=0.03 cfs @ 12.10 hrs HW=167.75" (Free Discharge)
T _2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=1.43 cfs @ 12.10 hrs HW=167.75" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 1.43 cfs @ 1.42 fps)

Summary for Pond 8P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 6.07" for 25-yr, 24-hr event
Inflow = 1.50cfs @ 12.08 hrs, Volume= 5,334 cf

Outflow = 1.36 cfs @ 12.12 hrs, Volume= 5,334 cf, Atten=9%, Lag= 2.2 min
Discarded = 0.03cfs @ 12.12 hrs, Volume= 3,115 cf

Primary = 1.33cfs @ 12.12 hrs, Volume= 2,219 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=172.13'@ 12.12 hrs Surf.Area= 1,035 sf Storage= 1,560 cf

Plug-Flow detention time=236.2 min calculated for 5,333 cf (100% of inflow)
Center-of-Mass det. time=236.2 min ( 980.6 - 744.4 )

Volume Invert Avail.Storage Storage Description
#1 169.00' 1,480 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,140 cf Overall - 440 cf Embedded = 3,700 cf x 40.0% Voids
#2 170.00' 440 cf 24.0" Round Pipe Storage Inside #1
L=140.0'
1,920 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 1,035 0 0
173.00 1,035 4,140 4,140

Device Routing

Invert Outlet Devices

171.50" 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 171.50"/ 170.50' S=0.0200'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

#1  Primary

#2  Discarded 169.00'
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Discarded OutFlow Max=0.03 cfs @ 12.12 hrs HW=172.13' (Free Discharge)
2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=1.33 cfs @ 12.12 hrs HW=172.13" (Free Discharge)
1=Culvert (Inlet Controls 1.33 cfs @ 2.14 fps)

Summary for Pond 9P: Recharge Behind Bldg 7

Inflow Area = 4,008 sf,100.00% Impervious, Inflow Depth = 6.07" for 25-yr, 24-hr event
Inflow = 0.57 cfs @ 12.08 hrs, Volume= 2,028 cf

Outflow = 0.03cfs @ 14.04 hrs, Volume= 2,028 cf, Atten=95%, Lag= 117.4 min
Discarded = 0.03cfs @ 14.04 hrs, Volume= 2,028 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=168.21'@ 14.04 hrs Surf.Area= 910 sf Storage= 957 cf

Plug-Flow detention time=291.8 min calculated for 2,027 cf (100% of inflow)
Center-of-Mass det. time=291.8 min ( 1,036.2 - 744.4 )

Volume Invert Avail.Storage Storage Description
#1 166.00' 1,293 cf Custom Stage Data (Prismatic)isted below (Recalc)
3,640 cf Overall - 408 cf Embedded = 3,232 cf x 40.0% Voids
#2 167.00' 408 cf 24.0" Round Pipe Storage Inside #1
L=130.0'
1,701 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 910 0 0
170.00 910 3,640 3,640
Device Routing Invert Outlet Devices
#1  Primary 168.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2 Discarded 166.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 160.00' Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 14.04 hrs HW=168.21" (Free Discharge)
T 2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=166.00" (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP-1: DP-1

Inflow Area = 337,720 sf, 55.26% Impervious, Inflow Depth = 2.91" for 25-yr, 24-hr event
Inflow = 291 cfs@ 12.11 hrs, Volume= 81,956 cf
Primary = 291 cfs@ 12.11 hrs, Volume= 81,956 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: DP-2

Inflow Area = 20,866 sf, 3.34% Impervious, Inflow Depth = 0.48" for 25-yr, 24-hr event
Inflow = 0.09cfs @ 12.34 hrs, Volume= 834 cf
Primary = 0.09 cfs @ 12.34 hrs, Volume= 834 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-3: Intermittent Stream

Inflow Area = 195,061 sf, 65.27% Impervious, Inflow Depth = 2.29" for 25-yr, 24-hr event
Inflow = 1.61cfs @ 12.09 hrs, Volume= 37,274 cf
Primary = 1.61cfs @ 12.09 hrs, Volume= 37,274 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-4: Uphams Bowl

Inflow Area = 22,607 sf, 12.52% Impervious, Inflow Depth = 1.00" for 25-yr, 24-hr event
Inflow = 0.43cfs@ 12.11 hrs, Volume= 1,884 cf
Primary = 0.43cfs@ 12.11 hrs, Volume= 1,884 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment PR-1: Olmsted Road and SW Portion of Site

Runoff = 3.73cfs@ 12.10 hrs, Volume= 12,541 cf, Depth= 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area(sf) CN Adj Description

33,759 39 >75% Grass cover, Good, HSG A
14,288 98 Paved parking, HSG A
1,045 98 Unconnected pavement, HSG A
15,507 30 Woods, Good, HSG A
64,599 51 50 Weighted Average, Ul Adjusted
49,266 76.26% Pervious Area
15,333 23.74% Impervious Area
1,045 6.82% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-10: Subcat PR-10

Runoff = 1.92 cfs @ 12.09 hrs, Volume= 6,167 cf, Depth= 6.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
2,526 39 >75% Grass cover, Good, HSG A
9,104 98 Roofs, HSG A
44 98 Unconnected pavement, HSG A
11,674 85 Weighted Average

2,526 21.64% Pervious Area
9,148 78.36% Impervious Area
44 0.48% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-11: Subcat PR-11

Runoff = 0.39cfs@ 12.12 hrs, Volume= 1,944 cf, Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"



13555.04-PR Type Ill 24-hr 100-yr, 24-hr Rainfall=8.13"

Prepared by VHB Printed 4/29/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 45
Area (sf) CN Adj Description
15,072 39 >75% Grass cover, Good, HSG A
697 98 Unconnected pavement, HSG A
5,097 30 Woods, Good, HSG A
20,866 39 38 Weighted Average, Ul Adjusted
20,169 96.66% Pervious Area
697 3.34% Impervious Area
697 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-12: Subcat PR-12

Runoff = 1.29 cfs @ 12.08 hrs, Volume= 4,611 cf, Depth= 7.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.161 98 Roofs, HSG A

0.161 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-13: Bldg 8

Runoff = 1.93 cfs @ 12.08 hrs, Volume= 6,931 cf, Depth= 7.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-14: Bldg 9

Runoff = 1.93cfs @ 12.08 hrs, Volume= 6,931 cf, Depth= 7.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"
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Area (ac) CN Description
0.242 98 Roofs, HSG A

0.242 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-15: Bldg 7

Runoff = 0.73 cfs @ 12.08 hrs, Volume= 2,635 cf, Depth= 7.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.092 98 Roofs, HSG A

0.092 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: Behind Bldg 1 and 2

Runoff = 1.00 cfs @ 12.10 hrs, Volume= 3,595 cf, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description

19,297 39 >75% Grass cover, Good, HSG A
1,655 98 Paved parking, HSG A
1,176 98 Roofs, HSG A
479 30 Woods, Good, HSG A

22,607 46 Weighted Average

19,776 87.48% Pervious Area
2,831 12.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-3: Northwest portion of OlImsted and Bldgs 1-6

Runoff = 19.11 cfs @ 12.09 hrs, Volume= 59,268 cf, Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"
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Area (sf) CN Description

54,232 39 >75% Grass cover, Good, HSG A
49,571 98 Paved parking, HSG A
33,018 98 Roofs, HSG A
1,394 98 Unconnected pavement, HSG A
6,186 30 Woods, Good, HSG A

144,401 73 Weighted Average

60,418 41.84% Pervious Area
83,983 58.16% Impervious Area
1,394 1.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-4: Subcat PR-4

Runoff = 1217 cfs @ 12.09 hrs, Volume= 37,742 cf, Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
38,899 39 >75% Grass cover, Good, HSG A
41,818 98 Paved parking, HSG A
9,104 98 Roofs, HSG A
2,134 98 Unconnected pavement, HSG A
91,955 73  Weighted Average

38,899 42.30% Pervious Area
53,056 57.70% Impervious Area
2,134 4.02% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-5: Subcat PR-5

Runoff = 13.66 cfs @ 12.08 hrs, Volume= 45,303 cf, Depth= 6.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description

10,062 39 >75% Grass cover, Good, HSG A
32,234 98 Paved parking, HSG A

36,111 98 Roofs, HSG A

78,407 90 Weighted Average

10,062 12.83% Pervious Area

68,345 87.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-6: Subcat PR-6

1.99cfs @ 12.09 hrs, Volume= 6,242 cf, Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN

Description

0.086 39 >75% Grass cover, Good, HSG A
0.208 98 Paved parking, HSG A
0.018 30 Woods, Good, HSG A
0.312 78 Weighted Average
0.104 33.33% Pervious Area
0.208 66.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Runoff =

Summary for Subcatchment PR-7: Subcat PR-7

6.86 cfs @ 12.09 hrs, Volume= 21,839 cf, Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (sf) CN Description
11,108 39 >75% Grass cover, Good, HSG A
20,909 98 Paved parking, HSG A
10,149 98 Roofs, HSG A
784 98 Unconnected pavement, HSG A
42,950 83 Weighted Average
11,108 25.86% Pervious Area
31,842 74.14% Impervious Area
784 2.46% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment PR-8: Subcat PR-8

Runoff = 0.34 cfs @ 12.29 hrs, Volume= 2,652 cf, Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr, 24-hr Rainfall=8.13"

Area(ac) CN Adj Description

0.461 39 >75% Grass cover, Good, HSG A
0.004 98 Unconnected pavement, HSG A
0.493 30 Woods, Good, HSG A
0.958 35 34 Weighted Average, Ul Adjusted
0.954 99.58% Pervious Area
0.004 0.42% Impervious Area
0.004 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-9: Subcat PR-9

Runoff = 2.07 cfs@ 12.08 hrs, Volume= 7,248 cf, Depth= 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr, 24-hr Rainfall=8.13"

Area (ac) CN Description
0.011 39 >75% Grass cover, Good, HSG A
0.249 98 Roofs, HSG A
0.001 98 Unconnected pavement, HSG A

0.261 96 Weighted Average

0.011 4.21% Pervious Area
0.250 95.79% Impervious Area
0.001 0.40% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond 1P: Multi-Family Infiltration

Inflow Area = 78,407 sf, 87.17% Impervious, Inflow Depth = 6.93" for 100-yr, 24-hr event
Inflow = 13.66 cfs @ 12.08 hrs, Volume= 45,303 cf
Outflow = 0.56 cfs @ 14.96 hrs, Volume= 37,878 cf, Atten=96%, Lag= 172.3 min
Discarded = 0.15cfs @ 14.96 hrs, Volume= 2,067 cf
Primary = 0.42cfs @ 14.96 hrs, Volume= 35,811 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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Peak Elev=200.61'@ 14.96 hrs Surf.Area= 4,095 sf Storage= 31,947 cf

Plug-Flow detention time=816.3 min calculated for 37,878 cf (84% of inflow)
Center-of-Mass det. time=748.9 min ( 1,524.4 - 775.4)

Volume Invert Avail.Storage Storage Description
#1A 191.50' Ocf 38.75'W x 105.69'L x 10.00'H Field A
40,954 cf Overall - 40,954 cf Embedded = 0 cf x 40.0% Voids
#2A 191.50' 33,413 cf StormTrap ST2 DoubleTrap 9-0x 18 Inside #1

Inside= 101.7"W x 108.0"H => 70.76 sf x 15.40'L = 1,089.5 cf
Outside= 101.7"W x 120.0"H => 84.79 sf x 15.40'L = 1,305.4 cf
18 Chambers in 3 Rows

25.44' x 92.38' Core + 6.66' Border = 38.75' x 105.69' System

33,413 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 4 200.25' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Device 3 194.00' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Primary 191.50' 12.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=191.50'/ 191.00' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#4  Discarded 191.50" 1.020 in/hr Exfiltration X 0.50 over Surface area
Conductivity to Groundwater Elevation = 187.00'

Discarded OutFlow Max=0.15 cfs @ 14.96 hrs HW=200.61' (Free Discharge)
4=Exfiltration ( Controls 0.15 cfs)
1=Broad-Crested Rectangular Weir(Passes 0.15 cfs of 2.45 cfs potential flow)

Primary OutFlow Max=0.42 cfs @ 14.96 hrs HW=200.61" (Free Discharge)

T 3=culvert (Passes 0.42 cfs of 8.76 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.42 cfs @ 12.28 fps)

Summary for Pond 2P: 36" Perf Recharge Trench (Access Road)

Inflow Area = 7,013 sf,100.00% Impervious, Inflow Depth = 7.89" for 100-yr, 24-hr event
Inflow = 1.29cfs @ 12.08 hrs, Volume= 4,611 cf

Outflow = 0.48 cfs @ 12.31 hrs, Volume= 4,611 cf, Atten=62%, Lag= 13.9 min
Discarded = 0.03cfs @ 12.31 hrs, Volume= 2,429 cf

Primary = 0.46 cfs @ 12.31 hrs, Volume= 2,182 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=181.35' @ 12.31 hrs Surf.Area= 865 sf Storage= 1,661 cf

Plug-Flow detention time=200.5 min calculated for 4,611 cf (100% of inflow)
Center-of-Mass det. time=200.5 min ( 941.5-741.0)
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Volume Invert Avail.Storage Storage Description
#1 178.00' 1,334 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,325 cf Overall - 990 cf Embedded = 3,335 cf x 40.0% Voids
#2 179.00' 990 cf 36.0" Round Pipe Storage Inside #1
L= 140.0'
2,324 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
178.00 865 0 0
183.00 865 4,325 4,325
Device Routing Invert Outlet Devices
#1  Device 3 181.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 180.00" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 179.00' 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=179.00'/ 178.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#4  Discarded 178.00" 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 167.00'" Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 12.31 hrs HW=181.35" (Free Discharge)
4=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.46 cfs @ 12.31 hrs HW=181.35" (Free Discharge)
=Culvert (Passes 0.46 cfs of 6.14 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0rifice/Grate (Orifice Controls 0.46 cfs @ 5.25 fps)

Summary for Pond 3P: Detention Near Bldg 14

Inflow Area = 49,963 sf, 77.77% Impervious, Inflow Depth = 5.77" for 100-yr, 24-hr event
Inflow = 7.21cfs @ 12.09 hrs, Volume= 24,021 cf

Outflow = 0.67 cfs @ 13.29 hrs, Volume= 24,020 cf, Atten=91%, Lag= 72.2 min
Primary = 0.67 cfs @ 13.29 hrs, Volume= 24,020 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=178.21'@ 13.29 hrs Surf.Area= 1,632 sf Storage= 11,260 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 184.6 min ( 978.5-793.8 )

Volume Invert Avail.Storage Storage Description
#1A 170.00 Ocf 21.79'W x 74.90'L x 10.50'H Field A
17,137 cf Overall - 17,137 cf Embedded = 0 cf x 40.0% Voids
#2A 170.00' 13,881 cf StormTrap ST2 DoubleTrap 9-6x 4 Inside #1

Inside= 101.7"W x 114.0"H => 74.82 sf x 15.40'L = 1,152.0 cf
Outside= 101.7"W x 126.0"H => 89.03 sf x 15.40'L = 1,370.7 cf
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8.48' x 61.58' Core + 6.66' Border = 21.79' x 74.90' System
13,881 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 170.00" 3.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.67 cfs @ 13.29 hrs HW=178.21" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.67 cfs @ 13.69 fps)

Summary for Pond 4P: 36" Perf Recharge Trench (Lower)

Inflow Area = 61,332 sf, 81.11% Impervious, Inflow Depth = 6.12" for 100-yr, 24-hr event
Inflow = 255cfs @ 12.09 hrs, Volume= 31,269 cf

Outflow = 0.83cfs @ 13.06 hrs, Volume= 31,269 cf, Atten=67%, Lag= 58.7 min
Discarded = 0.22cfs @ 13.06 hrs, Volume= 18,694 cf

Primary = 0.62cfs @ 13.06 hrs, Volume= 12,575 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=172.89' @ 13.06 hrs Surf.Area= 3,100 sf Storage= 7,009 cf

Plug-Flow detention time=249.9 min calculated for 31,269 cf (100% of inflow)
Center-of-Mass det. time=249.9 min ( 1,175.9 - 926.0)

Volume Invert Avail.Storage Storage Description
#1 169.00' 4,110 cf Custom Stage Data (Prismatic)isted below (Recalc)
13,950 cf Overall - 3,676 cf Embedded = 10,274 cf x 40.0% Voids
#2 170.00 3,676 cf 36.0" Round CMP_Round 36"x 2 Inside #1
L= 260.0'
7,785 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 3,100 0 0
173.50 3,100 13,950 13,950
Device Routing Invert Outlet Devices

#1  Discarded 169.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 167.00'

#2  Device 3 172.75' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 170.00" 18.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 170.00'/ 169.80' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
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Discarded OutFlow Max=0.22 cfs @ 13.06 hrs HW=172.89' (Free Discharge)
1=Exfiltration ( Controls 0.22 cfs)

Primary OutFlow Max=0.61 cfs @ 13.06 hrs HW=172.89" (Free Discharge)

3=Culvert (Passes 0.61 cfs of 9.84 cfs potential flow)
2=Broad-Crested Rectangular Weir(Weir Controls 0.61 cfs @ 1.06 fps)

Summary for Pond 5P: Detention Near Bldg 3

Inflow Area = 144,401 sf, 58.16% Impervious, Inflow Depth = 4.93" for 100-yr, 24-hr event
Inflow = 19.11 cfs @ 12.09 hrs, Volume= 59,268 cf
Outflow = 1.15cfs @ 14.05 hrs, Volume= 59,270 cf, Atten=94%, Lag= 117.9 min
Primary = 1.15cfs @ 14.05 hrs, Volume= 59,270 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs / 2
Peak Elev=177.02' @ 14.05 hrs Surf.Area= 2,810 sf Storage= 31,203 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 328.5 min ( 1,146.3 - 817.8)

Volume Invert Avail.Storage Storage Description
#1A 164.00' Ocf 47.23'W x 59.50'L x 14.00'H Field A
39,342 cf Overall - 39,342 cf Embedded = 0 cf x 40.0% Voids
#2A 164.00' 32,397 cf StormTrap ST2 DoubleTrap 13-0x 12 Inside #1

Inside= 101.7"W x 156.0"H => 101.45 sf x 15.40'L = 1,561.9 cf
Outside= 101.7"W x 168.0"H => 118.71 sf x 15.40'L = 1,827.6 cf
12 Chambers in 4 Rows

33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

32,397 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 164.00' 3.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.15 cfs @ 14.05 hrs HW=177.02" (Free Discharge)
1=0rifice/Grate (Orifice Controls 1.15 cfs @ 17.28 fps)

Summary for Pond 6P: Detention Near Bldg 10

Inflow Area = 124,712 sf, 66.78% Impervious, Inflow Depth = 4.92" for 100-yr, 24-hr event
Inflow = 17.70 cfs @ 12.09 hrs, Volume= 51,184 cf
Outflow = 0.74 cfs @ 15.03 hrs, Volume= 51,183 cf, Atten=96%, Lag= 176.1 min
Primary = 0.74 cfs @ 15.03 hrs, Volume= 51,183 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=154.97' @ 15.03 hrs Surf.Area= 3,537 sf Storage= 32,097 cf

Plug-Flow detention time=547.0 min calculated for 51,183 cf (100% of inflow)
Center-of-Mass det. time= 547.0 min ( 1,353.4 - 806.4 )



13555.04-PR Type Ill 24-hr 100-yr, 24-hr Rainfall=8.13"

Prepared by VHB Printed 4/29/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 54
Volume Invert Avail.Storage Storage Description
#1A 144 .50 Ocf 47.23'W x 74.90'L x 11.00'H Field A
38,910 cf Overall - 38,910 cf Embedded = 0 cf x 40.0% Voids
#2A 144.50' 32,186 cf StormTrap ST2 DoubleTrap 10-0x 16 Inside #1

Inside= 101.7"W x 120.0"H => 78.88 sf x 15.40'L = 1,214.5 cf
Outside= 101.7"W x 132.0"H => 93.27 sf x 15.40'L = 1,436.0 cf
16 Chambers in 4 Rows

33.92' x 61.58' Core + 6.66' Border = 47.23"' x 74.90' System

32,186 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Device 3 155.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2  Device 3 145.00' 3.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 145.00' 12.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 145.00'/ 144.50' S=0.0100"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.74 cfs @ 15.03 hrs HW=154.97" (Free Discharge)
=Culvert (Passes 0.74 cfs of 9.19 cfs potential flow)
T:1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
2=0Orifice/Grate (Orifice Controls 0.74 cfs @ 15.11 fps)

Summary for Pond 7P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 7.89" for 100-yr, 24-hr event
Inflow = 1.93 cfs @ 12.08 hrs, Volume= 6,931 cf

Outflow = 1.90cfs @ 12.10 hrs, Volume= 6,931 cf, Atten=1%, Lag= 0.8 min
Discarded = 0.03cfs @ 12.10 hrs, Volume= 3,234 cf

Primary = 1.87cfs@ 12.10 hrs, Volume= 3,697 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=167.80'@ 12.10 hrs Surf.Area= 929 sf Storage= 1,274 cf

Plug-Flow detention time= 174.4 min calculated for 6,930 cf (100% of inflow)
Center-of-Mass det. time=174.5 min ( 915.5-741.0)

Volume Invert Avail.Storage Storage Description
#1 165.00' 1,322 cf Custom Stage Data (Prismatic)Listed below (Recalc)
3,716 cf Overall - 412 cf Embedded = 3,304 cf x 40.0% Voids
#2 166.00' 412 cf 24.0" Round CMP_Round 24" Inside #1
L=131.0'

1,733 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
165.00 929 0 0
169.00 929 3,716 3,716

Device Routing Invert Outlet Devices

#1  Primary 167.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#2  Discarded 165.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

Discarded OutFlow Max=0.03 cfs @ 12.10 hrs HW=167.80" (Free Discharge)
T _2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=1.87 cfs @ 12.10 hrs HW=167.80" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 1.87 cfs @ 1.56 fps)

Summary for Pond 8P: (new Pond)

Inflow Area = 10,542 sf,100.00% Impervious, Inflow Depth = 7.89" for 100-yr, 24-hr event
Inflow = 1.93 cfs @ 12.08 hrs, Volume= 6,931 cf

Outflow = 1.83cfs @ 12.11 hrs, Volume= 6,931 cf, Atten=5%, Lag= 1.6 min
Discarded = 0.03cfs@ 12.11 hrs, Volume= 3,354 cf

Primary = 1.80cfs @ 12.11 hrs, Volume= 3,578 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev=172.25'@ 12.11 hrs Surf.Area= 1,035 sf Storage= 1,611 cf

Plug-Flow detention time=203.8 min calculated for 6,931 cf (100% of inflow)
Center-of-Mass det. time=203.8 min ( 944.8 - 741.0 )

Volume Invert Avail.Storage Storage Description
#1 169.00' 1,480 cf Custom Stage Data (Prismatic)isted below (Recalc)
4,140 cf Overall - 440 cf Embedded = 3,700 cf x 40.0% Voids
#2 170.00' 440 cf 24.0" Round Pipe Storage Inside #1
L=140.0'
1,920 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
169.00 1,035 0 0
173.00 1,035 4,140 4,140

Device Routing

Invert Outlet Devices

171.50" 15.0" Round Culvert

L=50.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 171.50"/ 170.50' S=0.0200'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 160.00'

#1  Primary

#2  Discarded 169.00'
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Discarded OutFlow Max=0.03 cfs @ 12.11 hrs HW=172.25' (Free Discharge)
2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=1.80 cfs @ 12.11 hrs HW=172.25" (Free Discharge)
1=Culvert (Inlet Controls 1.80 cfs @ 2.33 fps)

Summary for Pond 9P: Recharge Behind Bldg 7

Inflow Area = 4,008 sf,100.00% Impervious, Inflow Depth = 7.89" for 100-yr, 24-hr event
Inflow = 0.73cfs @ 12.08 hrs, Volume= 2,635 cf

Outflow = 0.18 cfs @ 12.46 hrs, Volume= 2,635 cf, Atten=76%, Lag= 22.4 min
Discarded = 0.03cfs @ 12.46 hrs, Volume= 2,379 cf

Primary = 0.15cfs @ 12.46 hrs, Volume= 256 cf

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
Peak Elev= 168.56' @ 12.46 hrs Surf.Area= 910 sf Storage= 1,135 cf

Plug-Flow detention time= 305.6 min calculated for 2,635 cf (100% of inflow)
Center-of-Mass det. time= 305.6 min ( 1,046.6 - 741.0)

Volume Invert Avail.Storage Storage Description
#1 166.00' 1,293 cf Custom Stage Data (Prismatic)isted below (Recalc)
3,640 cf Overall - 408 cf Embedded = 3,232 cf x 40.0% Voids
#2 167.00' 408 cf 24.0" Round Pipe Storage Inside #1
L=130.0'
1,701 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 910 0 0
170.00 910 3,640 3,640
Device Routing Invert Outlet Devices
#1  Primary 168.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#2 Discarded 166.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 160.00' Phase-In=0.01'

Discarded OutFlow Max=0.03 cfs @ 12.46 hrs HW=168.56" (Free Discharge)
T 2=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.15 cfs @ 12.46 hrs HW=168.56" (Free Discharge)
t_1=Broad-Crested Rectangular Weir(Weir Controls 0.15 cfs @ 0.66 fps)
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Summary for Link DP-1: DP-1

Inflow Area = 337,720 sf, 55.26% Impervious, Inflow Depth = 4.38" for 100-yr, 24-hr event
Inflow = 5.07 cfs @ 12.10 hrs, Volume= 123,250 cf
Primary = 5.07cfs @ 12.10 hrs, Volume= 123,250 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: DP-2

Inflow Area = 20,866 sf, 3.34% Impervious, Inflow Depth = 1.12" for 100-yr, 24-hr event
Inflow = 0.39cfs@ 12.12 hrs, Volume= 1,944 cf
Primary = 0.39cfs@ 12.12 hrs, Volume= 1,944 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-3: Intermittent Stream

Inflow Area = 195,061 sf, 65.27% Impervious, Inflow Depth = 3.52" for 100-yr, 24-hr event
Inflow = 248 cfs @ 12.10 hrs, Volume= 57,280 cf
Primary = 248 cfs @ 12.10 hrs, Volume= 57,280 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs

Summary for Link DP-4: Uphams Bowl

Inflow Area = 22,607 sf, 12.52% Impervious, Inflow Depth = 1.91" for 100-yr, 24-hr event
Inflow = 1.00 cfs @ 12.10 hrs, Volume= 3,595 cf
Primary = 1.00cfs @ 12.10 hrs, Volume= 3,595 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.01 hrs
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Middlesex County, Massachusetts
Version 20, Jun 9, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2019—Oct 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Middlesex County, Massachusetts

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Water

1.9

0.4%

36A

Saco mucky silt loam, 0
to 1 percent slopes

B/D

8.8

1.9%

53A

Freetown muck,
ponded, 0 to 1
percent slopes

B/D

1.5

2.5%

103C

Charlton-Hollis-Rock
outcrop complex, 8 to
15 percent slopes

3.5

0.8%

104C

Hollis-Rock outcrop-
Charlton complex, 0
to 15 percent slopes

5.8

1.2%

106C

Narragansett-Hollis-
Rock outcrop
complex, 3 to 15
percent slopes

A

66.5

14.4%

106D

Narragansett-Hollis-
Rock outcrop
complex, 15 to 25
percent slopes

A

77.0

16.7%

253C

Hinckley loamy sand, 8
to 15 percent slopes

A

8.1

1.8%

253D

Hinckley loamy sand, 15
to 25 percent slopes

121

2.6%

311B

Woodbridge fine sandy
loam, 0 to 8 percent
slopes, very stony

C/D

0.7

0.1%

317B

Scituate fine sandy
loam, 3 to 8 percent
slopes, extremely
stony

4.9

1.1%

325D

Newport channery fine
sandy loam, 8 to 25
percent slopes

D

7.1

1.5%

345B

Pittstown silt loam, 3 to
8 percent slopes

7.0

1.5%

407D

Charlton fine sandy
loam, 15 to 25 percent
slopes, extremely
stony

121

2.6%

416B

Narragansett silt loam, 3
to 8 percent slopes,
very stony

A

4.0

0.9%

602

Urban land

76.3

16.5%

603

Urban land, wet
substratum

1.7

0.4%
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Hydrologic Soil Group—Middlesex County, Massachusetts

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

623C

Woodbridge-Urban land
complex, 3 to 15
percent slopes

C/D

0.4%

624B

Haven-Urban land
complex, 0 to 8
percent slopes

5.2

1.1%

626B

Merrimac-Urban land
complex, 0to 8
percent slopes

108.1

23.5%

627C

Newport-Urban land
complex, 3 to 15
percent slopes

101

2.2%

631C

Charlton-Urban land-
Hollis complex, 3 to
15 percent slopes,
rocky

19.8

4.3%

654

Udorthents, loamy

7.2

1.6%

Totals for Area of Interest

461.1

100.0%
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Hydrologic Soil Group—Middlesex County, Massachusetts

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 4/1/2021
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2.2 Proposed Construction

As part of an assisted living campus, three 4 to 6 story buildings are currently proposed
with one story of below grade parking. Various paved roadways and parking areas will
also be constructed. In the southern portion of the site, a 1:1 slope, expected to consist
of bedrock, is proposed adjacent to the new private roadway.

3. SUBSURFACE CONDITIONS
3.1  Subsurface Investigation

Under contract to Weidlinger Associates Inc. (WAI), Carr-Dee Corporation of Medford,
MA performed the subsurface investigations at the site. A total of 62 test borings were
performed in two phases between April and October of 2000, with depths ranging
between 1.5 and 40 feet below grade. Boring locations and depths were defined by
Weidlinger. The pilot program, which consisted of 12 borings, was conducted between
April 6, 2000 and April 13, 2000. The remainder of the work was conducted between
September 18 and October 19, 2000. As-drilled locations of the test borings were
surveyed by VHB, and their locations are shown on Figure 2,

Test borings were performed using truck mounted drill rigs, track mounted drill rigs, and
a portable tripod hammer, depending on the existing terrain at the boring location. The
portable tripod hammer was utilized in locations that were inaccessible to the duill rigs.
Borings performed by the truck or track mounted rigs are designated as BOR-#, while
those performed by the tripod are designated as TP-#.

BOR-# borings were generally advanced with a wash and drive method using either
3-inch or 4-inch inside diameter flush-joint casing and a roller bit, although 3-3/4-inch
inside diameter hollow-stem augers with a plug were occasionally used. Standard
penetration tests (SPT) were conducted and split spoon samples were obtained at
maximum S-foot intervals, in accordance with the standard procedures described in
ASTM D 1586. Continuous sampling was conducted in the top few feet until the
topsoil/subsoil was penetrated, and also where samples were desired for laboratory sieve
analyses. Borings were generally advanced until a five-foot rock core run was obtained,
except for BOR 2, BOR 6, BOR 7, and BOR 8, which were terminated in the same
fashion as the TP borings described below. At BOR 39, a ten-foot core was obtained.
BX (1-5/8 inch inside diameter) and NX (2-1/8 inch inside diameter) core barrels were
generatly used to sample the rock.

TP-# borings were advanced without casing, and continuous sampling with SPT tests
were performed. Borings were terminated when the sampler advanced zero inches after
120 blows with the 140-pound hammer, which indicated the estimated top of bedrock.

Wﬁg WEIDLINGER ASSOCIATES INC ik DRAJT #%#%
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A WAI engineer visited the site to conduct field permeability tests, obtain samples for
laboratory sieve analyses, visually classify soil samples, and verify subsurface
information provided by Carr-Dee Corporation. Boring logs prepared by Carr-Dee are
presented in Appendix A.

3,2 Subsurface Profiles

The subsurface profile generally consists of 1 to 6 feet of loose to medium dense sandy
and silty topsoil/subsoil, underlain by O to 33 feet of dense to very dense sand and
gravel, underlain by granite or basalt bedrock. The depth of overburden material was
greatest at the northwestern portion of the site. Table 1 summarizes the materials
encountered in each borehole, with associated thicknesses and depths. Figures 3 and 4
illustrate contour plans for the approximate top of bedrock and soil thickness above
bedrock. Figures 5 through 9 show the subsurface profiles at several selected sections,
A-A through F-F, which are indicated on Figure 2.

Topsoil/Subsoil: The topsoil/subsoil generally consists of a 1 to 6 foot-thick, loose to
medium dense sand and silt with varying amounts of root fibers and gravel. This
stratum was typically less than about 2 feet thick. The material was most dense
(medium dense to very dense) under or adjacent to the asphalt roadways and parking
areas in BOR 1, BOR 2, BOR 17, BOR 19, BOR 36, and BOR 37, where the material
was presumably used as fill and compacted.

Sand and Gravel: A dense to very dense (occasionally medium dense) sand and gravel
layer underlies the topsoil/subsoil throughout the site, ranging in thickness between 0
and 33 feet. The zero foot thickness exists where the top of bedrock is close to ground
surface, and the largest thicknesses exist in the northwestern portion of the site. The
material generally consists of very dense fine to coatse sand, with varying amounts of
gravel and silt, and occasional cobbles and boulders. “Practical” split spoon refusal was
frequently encountered in this material (120 blows for 6 inches). In BOR 13, a five-foot
seam of fine sand with a trace of silt and gravel was encountered from a depth of 30 to
35 feet, immediately above the bedrock.

Bedrock: The bedrock generally consists of fine to coarse-grained granite, with varying
degrees of fracturing across the site. In BOR 9 and BOR 31, basalt was encountered
instead of granite. Top of bedrock ranged from 1.5 to 35 feet below ground surface. In
BOR 39, at the proposed location of the 1:1 bedrock slope, the bedrock consists of
moderately hard to hard, slightly weathered, moderately to slightly fractured, greenish-
gray coarse-grained granite, with closely spaced, moderately dipping joints. The Rock
Quality Designation (RQD)' for BOR 39 was 32 percent for the top 5-foot core run, and
53% for the bottom 5-foot core run.

L RQD is the sum in inches of all pieces of moderately or less weathered rock core 4-inches in length or
longer, divided by the length in inches of the core run, expressed as a percentage.

WEIDLINGER ASSOCIATES INC =¥ DRAFT #%%
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33 Groundwater Levels

Groundwater elevations were measured within the borehole at the completion of drilling.
When borings were drilled over multiple days, groundwater readings were taken after
the groundwater stabilized overnight.

Groundwater was encountered at a depth of 3 to 15 feet in the boreholes on the
northwestern portion of the site. Groundwater was generally not encountered in the
remainder of the boreholes, except for BOR 1, BOR 8, and BOR 32, where water was
encountered at depths of 13.5 feet, 15 feet, and 8.5 feet respectively. It should be noted
that groundwater levels encountered during and after construction may be different due
to variations in season, rainfall, site features, and other factors different from those
existing at the time the measurements were made during drilling. Also, due to a lag time
between the drilling and stabilization of the groundwater level, the actual groundwater
levels may vary from those observed in the borehole.

An observation well was installed at BOR 12 for long term groundwater monitoring.
Appendix B includes water level readings within the well.

3.4  Laboratory Grain-Size Analyses

Soil samples within the sand and gravel stratum from borings BOR 18, BOR 20, BOR
21, and BOR 30 were taken to a laboratory for a grain-size analysis, in accordance with
ASTM D 422. GeoTesting Express in Boxborough, MA performed the tests, and the
results are presented in Appendix C. In general, the material is a fine to coarse sand and
gravel, with approximately 20 to 30 percent fines. The material is classified as an SM-
GM, or a silty sand and gravel, using the United Soil Classification System. Using the
AASHTO Soil Classification System, the material would be classified into either Groups
A-1-bor A-2-4.

3.5  Borehole Permeability Tests

Falling head permeability tests were conducted within BOR 13 and BOR 38 at depths of
19.9 and 15.5 feet respectively, to estimate the mean permeability of the subsurface
material at the given depth. Test results indicated that the mean permeability was 3 x 10
* cm/sec at BOR 13, and 3 x 10” cm/sec at BOR 38, as shown in Appendix D. In both
boreholes, the material being tested was the sand and gravel layer (very dense, fine to
coarse sand and gravel, with little silt).

Permeability values presented are unique to a specific boring location and depth, and are
provided only as an indication of the permeability that may be anticipated in the sand
and gravel stratum at the site. Variations in the permeability should be expected in the
same stratum at different locations and depths. Further testing should be conducted if
specific permeability rates are required in designated areas.

WEIDLINGER ASSOCIATES INC sk DRAT
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Testing procedures were in accordance with the Naval Facilities Design Manual 7.01,
dated September 1986, which requires that tests be performed below the static
groundwater level. Valid tests could therefore only be conducted in the northwestern
portion of the site, where groundwater was typically present.

4. RECOMMENDATIONS
4.1 Foundations

Based on existing site conditions, we recommend that the proposed building walls,
columns, and other structural elements be founded on conventional spread or strip
reinforced concrete footings, bearing on the dense to very dense sand and gravel or
bedrock. Footings should be designed using a maximum net allowable bearing pressure
of 5 tons per square foot where the footings bear on the sand and gravel, and 10 tons per
square foot where the footings bear on bedrock. If overexcavation is required, footings
may be placed on compacted Granular/Structural Fill with a recommended maximum net
allowable bearing pressure of 3 tons per square foot. Foundations should be designed
and constructed in accordance with the current Massachusetts State Building Code.

The topsoil/subsoil is unsuitable for building foundation support, and must be removed
beneath the zone of support for foundations. Excavate topsoil/subsoil beneath footings
within a zone defined by a 1:1 (horizontal:vertical} line extending downward and
outward from the outside edge of the footing to the top of sand and gravel layer or
bedrock. Dewater as necessary to confirm all topsoil and subsoil are removed to allow
confirmation of the dense to very dense sand and gravel.

Al foundations on undisturbed sand and gravel or compacted Granular/Structural Fill
should be located such that the lower edges of adjacent footings do not have a steeper
slope than 30 degrees with the horizontal.

Footings should be located a minimum of 4 feet below finish grade for frost protection, -
except where footings are founded on sound bedrock or at interior locations protected
from frost. Interior footings protected from frost may be placed at least 18 inches below
the top of any adjacent floor slabs. Protect all footings from exposure to freezing
conditions during construction.

Test borings indicate that in some areas bedrock could be above the proposed bottom of
foundation, and bedrock excavation may be required within the building area, Where an
individual footing bears on both sand and gravel and bedrock, size the footing such that
entire footing load can be supported by the sand and gravel stratum. The bedrock should
not be considered to provide support in such cases. '
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%QNI(?;I%SFMEAY NOT DIRECTLY GOINCIDE WITH THOSE SHOWN CON
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NQIES:

1. REFER TO FIGURE 2 FOR PLAN LOCATIONS OF BCRINGS.
2. FLEVATIONS SHOWN REFERENCED TO NATIONAL GEODETIC

VERTICAL DATUM (NGVD} OF 1929.

3. GRQUND SURFACE ELEVATIONS AND STRATUM CHANGES SHOWN

ARE APPROXIMATIONS, AND ARE INTERPOLATED BASED ON
SUBSURFACE EXPLORATIONS CONDUCTED. ACTU
CONDITIONS MAY VARY FROM THOSE PRESEN]ED

4, BORINGS SHOWN MAY BE OFFSET FROM THF PROFILE ILLUSTRATED
OR STRATUM

AND THEREFORE GROUND SURFACE ELEVATIONS
%néNPG&OSFIMEAY NOT DIRECTLY COINCIDE WITH THOSE SHOWN ON
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CARR-DEE CORP.

37 LINDEN STREET P.O0. BOX 67 . . MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA - ‘
BORING 1
GROUND SURFACE ELEVATION 200,00
ELLL s#1, 0' to 2!
(2-16-22-17)
SAND, GRAVEL . RECOVERED 5 in.
, A%D _LOAM
2 sH2, 2' to 4!

-

(12-15-16-35)
RECOVERED 15 in.

SK3, 4 to &
(2%-33-44-53)
RECOVERED 20 in.

. s#h, 6! to 7
37-100)
Dense To Very Dense RECOVERED 7 in.
EINE SAHD AMD GRAVEL, Some
Cobbles, Little To Some
) Inorganic Silt $#5, 10° to 115"
' ' {71-55-100/5")
} RECOVERED 12 in.

.]F

! 5 |RUN 1, 15! to 20
(RECOVERED 4B" (80%))
MIN/PER. FOOT-> 12
Moderately Fractured 12
And Seamy, Fine To Coarse Grained 3
BEDROCK 12
200

WATER LEVEL 13'é"

$12E OF AUGERS 3-3/4% I.D., LENGTH 5fO" -

S1ZE OF CASENG NW, LENGTH 15'0"

S1ZE OF ROCK CORE BX, LENGTH DRILLED: 5'0"

DRILLER: REME' DESIMOME, INSPECTOR: ASSAAD EL-HADDAD
DATE STARTED & COMPLETED: 4-6-2000

Al samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of b9r1ngs, anq do not necessarily represent permanent ground water levels. Ffigures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 Ib. weight fatling 30 inches(:), Figures in colum to left
{if noted) indicate nurber of blows to drive casing one foot, using 300 lb. weight falling 24 inches (#}.
BrEaR
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67

Locatieon: ARC BELMONT CAMPUS, BELMONT, MA -

BORING 2
GROUND SURFACE ELEVATION 205.0
S#1, 0! to 2¢

(2-3-4-4}
RECOVERED 13 in.

Fret s#2, 2! to 4!
(20-2%-37-16)

SAND, RECOVERED 3 in.

GRAVEL , EOAM,

Trace of Cinders SH#Y 4% to &)

(15-15-16-20)
RECOVERED 12 in.

6! ‘ $#L, 6' to 8
(16-15-16-19)

RECOVERED 10 in.

SHS, 8 to 10!
16-16-17-
Dens To Very Dense, égcoiggég_lqgn_

FINE TO _COARSE SAMND AN GRAVEL,

s#6, 10' to 12!
(27-31-44-40)

Some Cobbles, Little To Trace of RECOVERED 8 in.

Inorganic Silt

SH?, 12' to 14!
(37-58-55-59)
RECOVERED 9 in.

14570
-REFUSAL -
(120 BLOWS, S.5., 140-LB. WGT., NO PENETRATION)

HO WATER ENCCUNTERED

SIZE OF CASING, MW, LEMGTH 12'0"

DRILLER: RENE' DESIMONE, INSPECTOR: ASSAAD EL-HADDAD
DATE STARTED & COMPLETED: 4-6-2000

ALl samples have been visually classified by DRILLER. Unless otherwise spacified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 Lb. weight falling 30 inches{+). Figures in colum to left

{if noted) indicate number of blows to drive casing one feot, using 300 lb. weight falling 24 inches (&).

Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA

Location: ARC RELMONT CAMPUS, BELMONT, MA

MEDFORD, MA 02155-0001

Telephone (781) 391-4500

Date: 4-12-2000 _ Job No.: 2000-67

BORING 3 ’ .
GROUND SURFACE ELEVATION 222.3
OFM S#1,
I Little Gravel
1A »
‘ _ Ve Very Dense FIKE TO COARSE SAND §#2,
‘ 2i6n AND_GRAYEL,
3 BEDRGCK (Used Roller Bit)
g |RUR 1,
\’
] MIN/PER. FOOT-> 10
Moderately Fractured, 10
Coarse Grained
GRANIJE 9
BEDROLK 8
8!

HO WATER EHCOUNTERED

SI2E OF CASING, NW, LENGTH 3'0Y

SIZE OF ROCK CORE BY, LENGTH DRILLED: 5'0"
. DRILLER: RENE' DESIMONE
[ DATE STARTED & COMPLETED: 4-7-2000

Br to 116"
(4-4-6)
RECOVERED 13 in.
116% to 246"
(21-51)
RECOVERED & in.
3 to 8
(RECOVERED 60" (100%))

ALl samples.have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent grourd water levels, Figures in parenthesis indicate the number of blows

required to drive Two-inch Split Sampler 6 inches using 140 b. weight falling 30 inches(z).
(if noted) indicate number of blows to drive casing one foot, using 300 ib, weight falling 24 inches (2).

TN
wnl WEIDLINGER ASSOCIATES INC

CUONSULTING ENGINEERS

Figures in colum to left
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX &7 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, WA Date: 4-12-2000 Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA -

BORING 4
GROUND SURFACE ELEVATION 181.1

s#l, 0 to 2!

LOAM, (2-2-4-6)
GAMY SAND . RECOVERED 8 in.
2! s#2, 2' to 4!

(33-42-41-57)
RECOVERED 8 in.

S#3, 7' to 9!
(39-4B-51-67)
RECOVERED 8 in.

Yery Dense
FINE T0 COARSE SAND AND
'q S#4, 127 to 12'8"
" (87-120/2%)

i RECOVER in.
GRAVEL, Little To Some - ] 1§? zo iglgnln

" ((BOULDER)

Inorganic $ilt, Cobbles, Trace

s¥5, 15! to 171
(39-43-46-48)
of Boulders RECOVERED 24 in.

| PPI| S#6, 20% to 2005
€120/5")
RECOVERED 5 in.

26r6n —

251 BEDROCK (Used Roller Bit)
g [RUN 1, 257 to 30!

(RECOVERED 54" (90%))

.10
MIM/PER, FOOT->
10
Moderately Fractured, Coarse
Grained GRANITE 1
BEDROCK 10

30!

WATER LEVEL 9!
S1ZE OF CASING NW, LENGTH 25'0", SIZE OF ROCK CORE BX,LENGTH DRILLED: 510n

DRILLER: REHE' DESIMONE, DATE STARTED & COMPLETED: 4-7-2000, 4-10-2000

AlL samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at corpletion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of btows
required to drive Twb-inch Split Sampler & inches using 140 Ib, weight falling 30 inches(s). Figures in colum to left
(if noted) indicate number of blows to drive casing one foot, using 300 (b. weight falling 24 inches {2).

Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67

MEDFORD,, MA 02155-0001

To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING 5
GROUND SURFACE ELEVATION 179.4
LOAM, Trace of Coarse Sand s#, ?Z-Z? "
[N RECOVERED 7 in.
s#a, 1! to 2!
(6-10}
RECOVERED & in.
Medium Dense s#2, 5' to 616V
FINE T (44'56“110)
_L~E__Q_QQER§E_§AHQ RECOVERED 8 in.
AND GRAVEL, Some Cobbles, Little
To Some lmorganic Silt
j s#3, 10' to 104"
(12074")
RECOVERED & in.
118 -
121 BEDROCK {Used Roller Bit)
10 RUN 1, 12' to 17!
(RECOVERED 50" (83%))
MIN/PER. FOOT-> 9
stightly fractured & ‘ 9
Seamy, Coarse Grained
G 10
BEDROCK 10
7

N0 WATER ENCOUNTERED .
SIZE OF CASING NW, LENGTH 116"

§1ZE OF ROCK CORE BX, LENGTH DRILLED: 5'07

DR1LLER: REHE' DESIHONE

DATE STARTED & COMPLETED: 4-10-2000

ALl samples have been visually classified by DRILLER. Unless otherwise specified, water levels
of borings, and do not necessarily represent permanent ground water levels.
required to drive Two-inch split Sampler 6 inches using 148 lb. weight falling 30 inches{+).
(if noted) indicate number of blows to drive casing one foot,

WogRN
wnl WEIDLINGER ASS0OCIATES INC

CONSULYTING ENGINEERS

Figures in parent

Telephone (781} 391-4500

Job No.: 2000-67

noted were observed at completion
hesis indicate the rumber of blows
Figures in colum to left

using 300 1b. weight falling 24 inches (&),
Sheet 1 of 1




CARR-DEE CORP.

MEDFORD, MA 02155-0001 Telephone {781) 391-4500

17 LINDEM STREET P.0O. BOX 87
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING 6 -
GROUND SURFACE ELEVATION 215.5
s#1, 0! to 2!
LOAM, (2-4-4-5)
LOAMY SAHD RECOVERED 11 in,
2t s¥2, 2' to 38"

(15-17-44-120/2")
Very Dense, RECOVERED 9 in.
EINE TO COARSE SAND AND

GRAVEL, Little Inorganic Silt

L)
> -REFUSAL-
(120 BLOWS, §.5., 140-L8. WGT., HO PERETRATION)

0 WATER ENCOUNTERED
DRILLER: REME' DESIMONE
DATE STARTED & COMPLETED: 4-10-2000

NOTE; ALTERMATE BORING MADE Si1gn TOMARDS BORING RO. 3, YREFUSALY ENCOUNTERED

AT DEPTH OF 476"

All sampies have been visually classified by DRILLER. Unless otherwise specified, water level
of borings, and do not necessarily represent permanent ground water levels. figures in paren
£ . weight falling 30 inches{(:). Figures in colum to Left

required to drive Two-inch Split Sampler & inches using 140 ib
(if noted) indicate number of blows te drive casing one foot, using 300 |b. weight falling 24 inches {£). -

HFEER
Wﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

s noted were observed at completion
thesis indicate the number of blows
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) '391-4500
To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING 7
GROUND SURFACE ELEVATION 200.0 .
S#, 0! to 2?
LOAM (h-4~6-6)
LOAMY SAND, Trace of . RECOVERED 10 in.
Gravel
2I6I‘l
s#2, 3' to 5!
(27-38-44-51)
RECOVERED 14 in.
Very Dense,
SH3, 5' to 7!
GRAVEL, Some Cobbles, Little (47-52-57-61)
inorganic Silt RECOVERED 10 in.
8'2“

-REFUSAL -
(120 BLOMS, §.5., 140-LB. WGT,, NO PENETRATION)

NO WATER ENCOUNTERED

s SI1ZE OF CASING RMW, LENGTH 5'Ov
DRILLER: REME' DESIMONE
DATE STARTED & COMPLETED: 4-7-2000

AlL semples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 Lb. weight falling 30 inches(t). Figures in colum to left

(1f noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches ().

Sheaet 1 of 1
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37 LINDEN STREET

P.0. BOX

To: WEIDLINGE ASSOCIATES, INC.,

CARR-DEE CORP.

67 MEDFORD, MA 02155-0001
Date: 4-12-2000

CAMBRIDGE, MA

Y

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING 8
GROUND SURFACE ELEVATION 98.2

LOAM,
SAND AND
GRAVEL

2I6|I

Dense

FIN

sily

" To Very Dense,

FINE TQ COARSE SAND
AND GRAVEL, Some Cobbles,

Little To Trace of Inorganic

»r

— 150

-REFUSAL

(120 BLOWS, 5.5., 140-LB. WGT.,

WATER LEVEL 15"

SIZE OF CASING NW, LEHGTH 15'0"
DRILLER: RENE' DESIMOME
DATE STARTED & COMPLETED: 4-10-2000

HO PEMETRATION}

$#1,

s,

S#3,

0t to 2!
(2-3-4-6)
RECOVERED 8 in.

3! to 5!
(16-19-21-25)
RECOVERED 9 in.

5' to 7!
(20-24-27-27)

RECOVERED 14 in.

s#h, 107 to 12

SH3

All samples have been visually classified by DRILLER. Unless otherwise specif
of borings, and do not necessarily represent permanent ground water levets,

required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches(s),
(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight fatling 24 inches (&).

FERNEN

ﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

(26-35-31-46)

RECOVERED 10 in,

15* to 1512M
(120/2")

RECOVERED 2 in.

Telephone (781) 3%1-4500
Job No.: 2000-867

fed, water levels noted were cbserved at completion
Figures in parenthesis indicate the number of blows

Figures in cotum to left

Sheet 1 of 1




CARR-DEE CORP.

37 LINDEN STREET P,O. BOX 67 MEDFORD, MA 02155-0001
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:

Location: ARC BELMONT CAMPUS, BELMONT, MA

Telephone (617) 391-4500
Job No.: 2000-67

BORING B-9
GROUND SURFACE _
Loamy FINE SAND, Trace of Gravel u s#1, %2‘; L&
r

,1,, *FINE T0 COARSE SAWD & GAAVEL, RECOVERED 7 in.
16 S#1A, 1% to 1160

BEDRCCK (USED ROLLER BIT) (43-120/0")
216" RECOVERED 2 in.

7 [RUN 1, 2'6" to 716m

7
MIN/PER.FDOT->
Gray, 8
Moderately Fractured, Fine
Grained BASALT ) B
BEDRGEK 9

710

HG WATER ENCOUMTERED

SIZE OF CASING MW, LENGTH 2'6"

SIZE OF ROCK CORE BX, LENGTH DRILLED: 5'Q¢
DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 9-28-00

*Trace of Inorganic Silt

(RECOVERED 56" (93%))

ALl samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows

required to drive Two-inch Split Sampler & inthes using 140 lb. weight falling 30 inches(:).

Figures in colum to left

(if noted) indicate mumber of blows to drive casing one foot, using 300 b, weight falling 24 inches (23.

FEERN
Hﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS
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37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-10
GROUND SURFACE
$61, 0 to 2
Loamy FINE SAND, Trace (3-3-4-6)
of Gravel RECOVERED 8 in.
2! s#2, 2' to 3'7"
Very Dense (20-53-65-120/2")

RECOVERED 11 in.

F S
GRAVEL, little inorganic Silt

4.EL BEDROCK_(USED ROLLER BIT)
5|RUX 1, 416" to 916N
(RECOVERED 18" {30%))

MIN/PER.FOOT-> 6
Bighty Fractured 8
Seamy, Coarse Grained 8
BEDROCK 7

9!6"
MO WATER ENCOURTERED
S1ZE OF CASING MW, LENGTH 4'0"
S1ZE OF ROCK CORE BX, LENGTH DRILLED: 5'0%
DRILLER: RENE' DESTIMONE, INSPECTOR: SCOTT DIFIORE
DATE STARTED & COMPLETED: 9-29-00

Atl samples have been visually classified by DRILLER. Untess otherwise specified, water levels noted were observed at completion
of borings, and do not mecessarily represent permanent ground water levels. Figures in parenthesis indicate the nunbar of blows
required to drive Two-inch Split Sampler 6 inches using 140 Lb. weight falling 30 inches(1). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 ib. weight falling 26 inches ().

ErNEN Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67

MEDFORD, MA 02155-0001

Telephone (781) 391-4500

Job No.: 2000-67

To: WEIDLINGER ASSQCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-11
GROUND SURFALCE
Medium Dense, s#1. ?;-Z?B?é)
Loamy FINE_SAHD, Some RECOVERED 7 in.
Gravel
e! s#2, 2! to 4!
(88-45-30-35)
RECOVERED @ in.
Very Dense
FINE TO COARSE SAND, Some
Gravel, Cobbles, Little Inorganic SH3, &' to 6'11"
) (45-120/5")
Silt RECOVERED & in.
(COBBLE @ 5°0"-5'8", ROLLER BIT}
10t
sfs, 10" to 104"
o WEATHERED ROCK | 4L I .
BEDROCK (USED ROLLER BIT) RECOVERED 4 in.
12! 5 JRUN 1, 12¢ to 17!
((RECOVERED 14" (23%))
6
MIN/PER.FOOT-> '
Gray, 6
Righly Fractured & Seamy
Medium Grained GRANITE 7
BEDROCK
7
17!

NO WATER ERCOUMTERED

SIZE OF CASING MW, LENGTH 12'0%

SI1ZE OF ROCK CORE 8X, LENGTH DRILLED: 50"
DRILLER: RENE' DESIMONE, IMSPECTOR: SCOTT DIFIORE
DATE STARTED & COMPLETED: 9-29-2000

Atl samples have been visually classified by DRILLER, Unless otherwise specified, water

Figures jn
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches(2).
(if noted) irdicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (1).

of borings, and do not necessarily represent permanent ground water levels,

FrERN
wnl WEIDLINGER ASSOCIATES INC

CONSHLTING ENGINEERS

levels noted were observed at completion
parenthesis indicate the number of blows
Figures in colum to left
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7 CARR-DEE CORP.
37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (617) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-12 MONITORING WELL
GROUND SURFACE ——
sH1, 0' to 1! L] ] Flush-mount cover
. Loamy FINE SAND, Trace of Gravel (3-5) ' 0.6 Concrete seal
" RECOVE%ED 5 in,
S#A, 1! to 2 Misc. cuttings
(21-26) "/]716" pve 2 dismeter

RECOVERED & in. ; .

s#2, 2° to 4! / ;?:;.40 Riser, cut-off
(29-40-51-63) k
RECOVERED 11 in. |/

S#3, 5' to 5'6" /]
(62-120/0")
RECOVERED 3 in. Bentonite chips
Very Dense
FINE TQ COARSE SAND & =N

GRAYEL, Some Cobbles, Little

Inorganic Silt s#h, 10¢ to 11r2n H 1010 pve 2n diameter Sch.
(51-67-120/2") |- 0|40, Stotted 0.010
RECOVERED 8 in. .

. -+

Well sand

P i S R S )
S S IR B R LR )

N N I

S

’i s#5, 15" to 15'8"
(B5-120/2"}

.

S SN RN
PP A AR N L

IO

161 RECOVERED 7 in.
BEDROCK (USED ROLLER BIT) .
i 3 |RUN 1, 17' to 19! .
((RECOVERED 22" Well depth 1716"
9 (91.6%))

MIN/PER.FOOT->

2 |RUN 2, 19" to 22t

Gray,

Moderately Fractured {(RECOVERED 35"
& Seamy Coarse Grained GRAMITE 9 9741

BEDROCK

22!

WATER LEVEL 11F

SI1ZE OF AUGERS 3-3/4% 1.D., LEMGTH 10'Q"

512 OF ROCK CORE BX, LENGYH DRILLED: 5'0"

SI1ZE OF CASING WW, LENGTH 17'0¢

DRILLER: RENE' DESIMONE, IMSPECTOR: SCOYT DIFIORE
DATE STARTED & COMPLETED: 10-4-00, 10-6-00

Al samples have been visuzlly classified by DRILLER. Unless etherwise specified, water levels noted were observed sl completion
of borings, and do nat necessarily represent permanent ground water fevels, Figures in parcnihesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inchies using 140 Ib, weight f2lling 30 Inches(+}. Figures in columa to left

{if noted) indicate number of blows to drive casing one foot, using 300 Iy, wesght failing 24 inches ().
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSCCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA '
BORING B-13
GROUND SURFACE
s#1, 0' to 2!
ég:gzifluﬁ SAND, Trace of (2-3-5-9) -
2 ! RECOVERED 10 in.
SH2, 2! to &'
(15-26-35-46)
RECOVERED 14 in.
SH#3, St to 7
(31-38-44-55)
RECOVERED 12 in.
-~
sH#4, 10! to 10°8%
(45-120/2")
RECOVERED 6 in,
Very Dense
EINE_TO COARSE SAND
& GRAVEL, Little Inorganic Silt
Cobbles
s#s, 20! to 22!
(65-52-32-62)
. RECOVERED 12 in.
1] s#6, 25 to 25'5"
(120/5") ,
RECOVERED 3 in.
30! S#T,. 30" to 30'2"
(120/2")
Very Dense RECOVERED 2 in.
EIHE SAND, Some Inorganic
silt, Trace of Gravel
35 g |RUN 1, 35 to 38!
8 ((RECOVERED 34" (94%))
MIN/PER FOOT-> 9
Gray,
Moderately Fractured, 8 |RUN 2, 38! to 407
Coarse to Fine Grained GRANITE 8 ((RECOVERED 13" (54%))
a0 BEDROCK

ALl samples have been

WATER LEVEL 7'6" .
SIZE OF CASING NW, LENGTH 350"
SIZE OF ROCK CORE BX, LENGTH DRELLED:
DRILLER: RENE' DESIMONE, INSPECTOR: S

5i1gn
COTT DIFIORE

DATE STARTED & COMPLEYED: 9-28-00, 10-3-00

NOTE: PERMEABILITY TEST TAKEN AT DEPTH OF 20t0m, 1 HOUR STANDBY.

visually classified by DRILLER. Unless oth

of borings, and do not necessarily represent permanent ground wa

required to drive Two
(if noted) indicate n

PrEaN

Wnl WEIDLINGER

-inch Split Sampler 6 inches using 140 tb,
utber of blows to drive casing one foot, us

ASSOCIATES INC

CONSULTING ENGINEERRS

erwise specified, water levels
ter levels. Figures in parent
weight falling 30 inches(t).

ing 300 b, weight falling 24

noted were observed at completion
hesis indicate the nurber of blows
Figures in colum to {eft

inches ().
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX &7 MEDFORD, MA 02155-0001 Telephone (781} 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-14
GROUND SURFACE
LoAN

s#1, 0' to 16"
(1-2-4)
RECOVERED 8 in.

SH1A, 116" to 2!

(9}

RECOVERED 3 in.

2! to 4!

{23-32-23-68)

RECOVERED 18 in.

5 to 7!

(70-40-35-35)

RECOVERED 15 in,

Sk4, 7' to B'o"
(27-49-100)
RECOVERED 7 in.

SHS, 107 to 11'4"
(82-45-100)
RECOVERED 12 in.

SH6, 12! to 13'46¢
(47-79-100)
RECOVERED & in.

1I6|l

sH#2

SH3

Very Dense

| o e i

156" to 16!
{70-100/0")
RECOVERED 3 in.

SH?

-

COARSE GRAVEL, STONES

COo8BLES & BOULDERS S48, 200 to 21'3n
(35-56-100/3")
RECOVERED B in.

s#9, 227 to 221"
(100/6")
RECOVERED § in.

~

S#10, 25! to 2646"
(28-61-79)
RECOVERED B in.

-

= s#11, 30! to 3030
(80/3")
RECOVERED -2 in.

32!
BEDROCK (USED ROLLER BIT)

33160 RUN 1, -3376" to 3B'6M
MIN/PER FOOT-> {RECOVERED 60" (100%))
Gray,

Moderately Fractured, Coarse
Grained GRANITE

BEDROCK

OO N oo

38 t 6“

WATER LEVEL t2'6"

SIZE OF CASING MW, LENGTH 30'Q"

S1ZE OF ROCK CORE BX, LENGTH DRILLED; 5'0"
DRILLERS: RENE' DESIMONE & JOSEPH CENTRELLA
DATE STARTED & COMPLETED: 9-25-00, 9-27-00

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not hecessarily represent permanent ground water levels. Figures fn parenthesis indicate the nuvber of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(4). Figures in column to left

(if noted) indicate number of blows to drive casing cne foot, using 300 Lb. weight falling 24 inches (t).

FENERE
wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINELRS
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAﬁBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-15

GROUND SURFACE

S#1, 0' to 2!
LOAM {5-6-7-10}
Some Fine Sanrd, RECOVERED & in.
Trace of Gravel
216" -§H2, 276" to L4
(20-26-39-74)
RECQVERED B in.
SH#3, 5! to 641
(37-51-120/4M)
RECOVERED 7 in.
Very Dense
FIHE SAND, Some Medium &
Coarse Sand, Gravel, Cobbles,
Little Inorganic Siit —n— SH4, 10' to 10'10
: (43-120/4M)
RECOVERED 4 in.,
14t6n
15 BEDRQCK {USEDG ROLLER BIT)
14 RUN 1, 15' to 20° .
((RECOVERED &0% (100%))>
14
: MIN/PER FOOT->
Gray 13
Stightly Fractured,
Coarse Grained GRANITE 13
BEDROCK .
12
200

HO WAYER ENCOUNTERED

SIZE OF AUGERS 3-3/4" 1.D., LENGTR 100"
$1ZE OF CASING NV, LENGTH 14'6"

S1ZE OFf ROCK CORE BX, LENGTH DRILLED: 5'0¢
DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-17-00, 10-18-00

AUl samples have been visually ctassified by DRILLER. Unless otherwise specified, water ievels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures .in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight fatling 30 inches(t). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (2).

FFORR Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone {781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job NWo.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-10
GROUND SURFACE
S#1, 0' to 20
LOAM & (3-6-5-2)
LOAMY RECOVERED & in.
. SAND
2 i s#2, 2; to 216"
! {3)
V"-'";Y Dense " SEgOVEREg 4 in,
SH2A, 141 to G
o STONES, COBBLES (70-79- 100)
6 RECOVERED 8 in.
RUN 1, 4t to 9P
8 ¢ (RECOVERED 51" (854))
MIN/PER.FOOT->
8
Gray,
Fractured, Fine Grained 7
GRANITE
BEDROCK 7
QI

RO WATER ENCOUNTERED

SI1ZE OF CASING KW, LENGTH 4'0"

$1ZE OF ROCK CORE BX, LENGTH DRILLED: 510"
DRILLER: JOSEPH CENTRELLA

DATE STARTED & COMPLETED: 10-2-00

AlL samples have been visuzlly classified by DRILLER, Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows

required to drive Two-inch $plit Sampler 6 inches using 140 1b. weight falling 30 inches(t). Figures in column to left

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches ().
Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA

Job No.: 2000-67

BORING B-17
GROUND SURFACE
4n ASPHALT
S#1, 1'5to 3
(25-11-9-8)
! EA;DL L . RECOVERED 7 in.
GRAVEL ,
LOAM
[.Iéll
PTi s#2, 5' to 5'5"
(120/5")
Very Dense RECOVERED 4 in.
EINE TO COARSE SAND &
GRAVEL, Some Cobbles, Little
Inorganic §ilt
9]6"
BEDRQCK (USED ROLLER BIT)
106 5 |RUN 1, 1076" to 15161
{ ¢(RECOVERED &0% (100%))
B
MIN/PER FOQT->
Gray, &
Moderately Fractured
Coarse Grained GRANITE 7
BEDROCK
3
15|6|l

NO WATER ENCOUNTERED

SIZE OF AUGERS 3-3/4" I[.D,, LENGTH 50"
SIZE OF CASING KW, LENGTH 9'6"

S1ZE OF ROCK CORE NX, LEWGTH DRILLED: 5'0
DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-10-00

AlLL samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures .in parenthesie indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 Lb. weight falling 30 inches{t). Figures in column to left

(if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (t).
raEn
wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Sheet 1 of 1




CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOUIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-18
GROUMND SURFACE
S#1, 0' to 2!
LOAM & (5-7-9-12)
LOAMY SAND RECOVERED 20 in.
2! i s#2, 2¢ to 4!
Very Dense (40-25-32)
FINE SAHD, GRAVEL, RECOVERED 12 in.

STOMES & COBBLES

{Sample Taken by Inspector}

E 15 |RUR 1, 5! to 7!
((RECOVERED 1B" (75.0%))

MIN/PER.FOOT->

18 RUN 2, 7' to 10

Gray, ( (RECOVERED 31! (B6%))
fractured, Fine Grained 18

GRAMITE

BEDROCK 20

10!

NO WATER ENCOUMTERED
DRILLER: JOSEPH CENTRELLA, INSPECTOR: SCOTT DIFIORE
DATE STARTED & COMPLETED: 10-5-00

NOTE: 2.5 0.D SAMPLER WAS USED FOR THIS BORING,

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water tevels. Figures.in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(:). Figures in column to left

(if noted) irdicate number of blows to drive casing one foot, using 300 1b. weight falling 24 inches (1).

ENEERN Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Jeob No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-19
GROUND SURFACE
SHY, 6% tg 2130
Loamy SAND, 16-17-23-100/3")
GRAV TONES RECOVERED 12 in.
21gm : s#2, 2'3% to 216"
1 (20/3m)
RECOVERED 3 in.
13 |RUN 1, 216" to 4'40
Gray / 12 |RUN 2, 4'6n to 7r6m
Fracéured Fine Grained ({RECOVERED 36" (100%))
GRANITE 13
BEDROCK
13
7!6“

NG WATER ENCOUNTERED
DRILLER: JOSEPH CENTRELLA, IMSPECTOR: SCOTT OIFIQRE
DATE STARTED & COMPLETED: 10-5-C0

HOTE: 2.5 0.0 SAMPLER WAS USED FOR THIS BORING

N - -
AlL samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures .in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight failing 30 inches(:). Figures in column to left

(if noted) indicate number of blows to drive casing one foot, using 300 ib. weight falling 24 inches (1).

FEEER
Wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS
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CARR-DEE CORP.

37 LINDEN STREET P,0. BOX 67 MEDFORD, MA 02155-000% Telephone
To: WEIDLINGER ASSCQCIATES, INC., CAMBRIDGE, MA Date: Job No.:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-20
GROUND SURFACE
* FINE TO COARSE SAND & GRAVEL, #0ss
L Very Dense, ELN RECOVERED 8 in.
21 GRAVEL, Some Boulders, Little s#z, 1! to 2!
: _Some (23-30)
\lnorganic Silt RECOVERED 7 i
BOULDER ED I in.
30 _({AUGERED))
S#3, 3% to 5!
(38-45-47-76)
RECOVERED 14 in.
1 s#a, 5! to 7
very Dense FiN S HD & (50-55-77-126)
GRAVEL, Some Boulders, Little RECOVERED 12 in.
Inorganic Silt 1
S#5, 7' to &3
(88-109-120/3%)
RECOVERED 10 in.
9'6"
10 BEDROCK (USED ROLLER BIT)
Z[RUN 1, 10' to 15!
((RECOVERED 59" {9BYUM)
7 RECOVERED 59 in.
MIM/PER FOOT ->
Gray, 8
Highly Te Moderately Fractured
Fine To Coarse Grained GRANITE 7
BEDROCK
6
15!

ALl samples have been visually classified bf DRILLER. Unless oth
of borings, ard do not necessarily represent permanent ground water levels.
required to drive Two-inch Split Sampler é inches using 140 tb.

NO WATER ENCOUNTERED
SIZE OF AUGERS 3-3/4" 1.D., LENGTH 9'6"

SEZE OF CASING HW, LENGTK 9'6%, $1ZE OF ROCK CORE KX, LENGTH DRILLED: sS:Qm

DRILLER: RENE' DESIMOHE

DATE STARTED & COMPLETED: 10-12-00, 10-13-00

NOTE:

*Little Loam.

2.5 0.0 SAMPLER WAS USED FOR THIS BORING

weight falling 30 inches({z}.

Figures in colum to left

{if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (&).

wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

(78L) 391-4500
2000-67

erwise specified, water levels noted were observed at completion
Figures in parenthesis indicate the number of blows
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CARR-DEE CORP.

37 LINDEN STREET P.C. BOX 67 MEDFORD, MA 02155-0001
To: WEIDLINGER ASSQCIATES, INC., CAMBRIDGE, MA Date: Job No.:

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-21

GROUND SURFACE

LoaM, Littie Fine Sand, Gravel SH1,
1
) * Medium Dense FINE SAND, Some SH1A,
SH2,
Very Oense,
EINE SAHD, Some Medium $#3,
& Coarse Sand, Gravel, Cobbles,
Little Inorganic $ikt, Trace of
Boulders
-8|6II
BOULDER
9'6"
Very Dense, FINE SAND, Some
Medium & Coarse Sand, Gravel, - S#4,
Cobbles, Little Inorganic Silt,
1r7m Trace of Boulders
BEDROCK (USED ROLLER BIT)
12'6" ] 9 |RUN 1,
o |RUN 2,
MIN/PER FOOT->
Gray, 9
Moderately Fractured Fine To
Coarse Grained GRANITE 10
BEDROCK
7
1?!6“

HO WATER ENCOUNTERED
SIZE OF AUGERS 3-3/4" 1,D., LENGTH 10'0¥

o' to 1!

(5-9

RECOVERED & in.
1t to 21

(7-8)

RECOVERED 5 in,
2 to 4!
(31-36-42-45)
RECOVERED 16 in.
4' to &'
(52-60-78-105)
RECOVERED 20 in.

10! to 1170
(30-28-50-120/1M)
RECOVERED 16 in.

12'6" to 13'46"
((REC. 11" 91.54) BX)
1316 to 17'6"
((REC, 47" 98X) NX)

SIZE OF CASENG NW, LENGTH 11'6", SIZE OF ROCK CORE BX & NX, LEMGTH DRILLED: Ston

DRILLER: REME' DESIMONE, INSPECTOR: SCOTT DIFIORE

NOTES: 2.5 0D SAMPLER USED FOR THIS BORING.
SAMPLE HOS. 2 & 3 TAKEN BY INSPECTOR AT SITE.
*Coarse Samd, Little Gravel, Trace of Loam

Telephone (781) 391-4500
2000-67

All samples have been visually classified by‘DR[LLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows

required to drive TwWe-inch Split Sampler 6 inches using 140 b, weight falling 30 inches(s).

(if noted) indicate number of blows to drive casing one foot, using 300 Ib. weight falling 24 inches {1).

S
nl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in colum to left
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| CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
| . To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

| | BORING B-22

GROUND SURFACE

1 S#i, 0! to 2
| {5-6-8-5)
! LOAMY COVER i
: FINE SAND, Trace of RECOVERED 2 in.
! Gravel s#2, &' to 3¢
: {10-12)
; 3 RECOVERED 4 in,
. ]
: . Very Dense . SH2ZA, %30527‘2'
' ] FINE SAND, Scme Coarse RECOVERED 3 in
Sand, Gravel, Inmorganic Silt, S#3. 4 to 5! ’
i Trace of Cobbles To(58-71)
I} S51on 4 RECOVE?E% & in.
COBBLE (USED 7 S#4, 5! to 5'9n
grgn (USED ROLLER B1T) . " (3112073
*Very Dense, FIHE SAND, — RECOVERED 5 in.
, 7 A 3 lpun 1, 7' to 12
) (RECOVERED 18" (30%))
] MIN/PER FOOY-> 5
Gray, Wighly Fractured & 5
) Seamy, Coarse Grafned
(1 GRANITE, 5
i
' BEDROCK 5

121

HO WATER ENCOUNTERED
! SIZE OF CASING HW, LENGTH 7'0¢
SIZE OF ROCK CORE BX, LENGTH DRILLED; 5'0Q"
DRILLER: RENE' DESIMONE, INSPECTOR: SCOTT DIFIORE .
DATE STARTED & COMPLETED: 9-18-00

*$ome Coarse Sand, Gravel, lnorgenic Sitt, Trace of Cobbles

I
|
i
|
'

AlL samples have been visually classified by DRILLER. Unless otherwise specified, water tavels noted were chserved at completion
of borings, and do not necessarily represent permanent ground water levels,  Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & imches using 140 lb. weight falling 30 inches(t). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight fatling 24 inches (#).

FXEER Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-23

GRCUND SURFACE

SEY, 0 to 11w

LOAM FINE_SAND, (2-3-6)
Trace of Gravel RECOVERED 5 in.
116" S#1A, 116" to 2!
‘ " 20
Dense To Very Dense, :
FINE SAND, Some Gravel, RECOVERED 2 in.
2 s#2, 2' to 2'11%
Inorganic Silt (33-120/5")
4 RECOVERED 10 in.
3 [RUN 1, 4' to 9!
{RECOVERED 3&" (40%4))
4
MIN/PER FOOT->
Gray, Highly Fractured 5
% Seamy, Fine To Coarse Grained
GRANITE 4
BEDRGCK 5

9(

HO WATER EMCCUNTERED

SIZE OF CASING NW, LENGTH 4'0"

S1ZE OF ROCK CORE BX, LENGTH DRILLED: 5'Q"
DRILLER: REME' DESIMONE, [NSPECTOR: SCOTT DIFICRE
DATE STARTED & COMPLETED: 9-18-00

Alt samples have been visually classified by DRILLER, Unless otherwise specified, water levels noted were observed at completion
of borings, and do nots necessarily represent permanent ground water levels. Figures jn parenthesis indicate the number of blawus
required to drive Two-inch Split Sampler & inches using 140 tb. weight falling 30 inches(s). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (:).

FFEER Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-24

GRCUND SURFACE

LOAM, FINE SAND, Trace of Gravel s#1, 0F to 1
1 (7-20) .
RECOVERED &6 in.
SHIA, 1" to 2!
i (20-38)
Very Dense RECQVERED 3 in.
FINE 1O COARSE SAMD & . S#2, 23"3':223'
RAVE{ ic §i (38-62)
G , Trace of Inorganic Silt RECOVERED 8 in.
SH#3, 3 to 4'5¢
. (85-60-120/5")
3 RECOVERED 12 in.
BEDRQECK  (USED ROLLER BIT)
616" S [RUN 1, 676" to 1iten
(RECOVERED 346" (60%))
MIN/PER FOOT-> 8
Gray, Highly Fractured & 5
Seamy Fine To Coarse Grained
GRAKITE 6
BEDROCK 3

11160

HO WATER ENCOUNTERED

SIZE OF CASING NW, LENGYH &'OQ"

S1ZE OF ROCK CORE 8¥, LENGTH DRILLED: 5'0Q¥
DRILLER: REME' DESIMONE, INSPECTOR: SCOTT OIFICRE
DATE STARTED & COMPLETED: 9-21-00

NOTE: PERMEABILLTY TEST TAKEN AT DEPTH QOF 3'4* {1 HOUR STAND-BY)

Job No.: 2000-67

Akt sazpples have been visually classified by‘DRILLER. Unless otherwise specified, water leveis noted were observed at completion
of bgrmgs, and do not necessarily represent permanent ground water levels. Figures in parenthesis irdicate the number of blows
required to drive Twa-inch Split Sampler & inches using 140 ib. weight falling 30 inches(t}. Figures in column to teft

(if noted) indicate number of blows to drive casing one foot, using 300 Ib. weight falling 24 inches ().

wramn
nl WEIDLINGER ASSOCIATES INC
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CARR-DEE CORP.

2000-67

37 LINDEN STREET P.0O. BOX 8§87 MEDFORD, MA 02155-0001 Telephone {(781) 391-4500
To: WEIDLINGER ASSQOCIATES, INC., CAMBRIDGE, MA Date: Job No.:
Lhocation: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-25
GROUND SURFACE
5#1, 0 to 2!
LOAMY FINE SAND, (3-3-3-6)
Trace of Gravel RECOVERED & in.
2! ~ S42, 2' to 3'4Y
{25-23-100)
Very Dense RECOVERED 12 in.
FINE - TO COARSE SAND, Some
Gravel, Cobbles; Little To
Trace of lnorganic Siltrt,
Boulders K3, St to 6 .
o (37-88-120/0"}
g COBBLE (USED ROLLER BIT) RECOVERED 7 in.
S#4, 7' to 7'
Very Dense FINE TO COARSE SAND, :::::!j: (52-120/2%)
Some Gravel, Cobbles, Littie To RECOVERED 5 in.
Trace of lnorganic §tlt,
Boulders
10!
10v9n COBBLE (USED ROLLER BIT)
Very Dense EINE TO COARSE SAHD, S#5, 11 to 11'8v
Some Gravel, Cobbles, Little To (43-120/2")
—_ Trace of inorganic Silt, Boulders RECOVERED 6 in.
BOULDER (CORED)
13!8"
Very Dense FINE_TD COARSE SANO,
Some Gravel, Cobbles, Little To
Trace of Inorganic Silt, Boulders
16!
BEDROCK (USE ROLLER BIT}
7 2 IRUN 1, 17" to 22
(RECOVERED 33" (55%))
5
MIN/PER FGOT->
Gray, Moderately 8
fractured, Coarse Grained
GRANLTE 9
BEDROCK 10
22!

HO WATER ENCOUNTERED
SIZE OF CASING NW, LENGTH 15'Q"
$12E OF ROCK CORE 8X, LEMGTR DRILLED: 370"

DRILLER: RENE' DESIMONE, INSPECTOR: SCOTT DIFIORE

DATE STARTED & COMPLETED: $-19-00

NOTE: PERMEABILITY TEST TAKEM AT DEPTH OF 4'9", (APPROXIMATELY 1 HOUR STAND-BY).

All samples have been visually classified b§ DRILLER. Unless otherwise specifi
Figures in parenthesis ind

of borings, and do not necessarily represent permanent ground water levels.

rgquired to drive Two-inch Split Sampler 6 inches using 140 Llb, weight falling 30 inches(t). Figures in column to teft
¢if noted) indicate number of blows to drive casing one foot, using 300 lb, weight fatling 24 inches ().

FrEan
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ed, water levels noted were observed at corpletion
jcate the number of blows
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37 LINDEN STREET

CARR-DEE CORP.

P.O. BOX 67

MEDFORD, MA 02155-0001

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-25
GROUND SURFACE
’ SHi, 0' to 2!
LOAMY FINE SAND, (3-3-3-6)
Trace of Gravel RECOVERED & in.
2! ! S#2, 2' to 36"
(25-23-100)
Very Dense RECOVERED 12 in.
FIME: H Some
Gravel, Cobbles, Little To
Trace of lnorganic Silt,
Boulders SH3, 5' to 6 .
o (37-88-120/0%)
sran COBBLE (USED ROLLER BIT) RECOVERED 7 Tn.
n SHL, 7' to 718
Very Dense FINE _TO COARSE SAND, (52-120/2%)
Some Gravel, Cobbles, Little To RECOVERED 5 in.
Trace of Inorganic Silt,
Boulders
10
1019 GOBBLE (USED ROLLER BIT)
very Dense FINE TO COARSE SAND, SKS, 11" to 11'B"
some Gravel, Cobbles, Littie To (45-120/2")
12060 Trace of lporganic Silt, Boulders RECOVERED 6 in,
BOULDER (CORED)
1318 -
Very Dense FIME TO COARSE SAND,
Some Gravel, Cobbles, Little To
Trace of Inorganic §ilt, Boulders
16!
BEDROCK (USE ROLLER BIT)
17 3 |RUN 1, i7* to 22
(RECOVERED 33" (55%))
5
MIN/PER FOOT->
Gray, Moderately 8
Fractured, Coarse Grained
9
BEDROCK 10
22!

All samples have been visually classified by DRILLER, Unless otherwise s
of borings, and do not necessarily represent permanent ground water levels,
required to drive Two-inch split Sampler & inches using 140 1b. weight falling 30 inches(s).
{if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (t).

lll WEIDLINGER

NO WATER EMCOUNTERED

SIZE OF CASING HW, LENGTH 15'O
SIZE OF ROCK CORE BX, LENGTR DRILLED: 5'0"
DRILLER: REME' DESIMOWE, IMSPECTOR: SCOTT DIFIORE
DATE STARTED & COMPLETED: 9-19-00

MOTE: PERMEABILLITY TEST TAKEM AT DEPTH OF 4'%", (APPROXIMATELY 1 HOUR STAND-BY).

ASSQCIATES INC

CONSULTING ENGINEERS

Telephone {781) 391-4500
Job No.: 2000-67

pecified, water tevels noted were observed at completion
Figures iin parenthesis indicate the rumber of biows
Figures in colum to left
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX &7 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67
: Location: ARC BELMONT CAMPUS, BELMONT, MA
.f
BORING B-26
| GROUND SURFACE
LOAM, S#t, 0' to 1'6"
LOAMY FIME SAMD, (4-3-7) i
Trace of Gravel RECOVERED B in,
ren SH1A, 1'6Y to 2
] | (17}
! 4 gECOVERED 3 in.
| 3 S#2, ot 4!
ey Sente (28-56-64-100)
‘ % _GRAYEL, Little Inorganic Silt, RECOVERED 18 in.
! Cobbles, Trace of Boulders
1
| m— ' [x1{l]
' (BOULDER @ 4101-5'¢", ROLLER 8IT) - B ey
. RECOVERED 2 in.
(g T*g:' BEDROGK_(USED ROLLER BIT) WS T to 12160
" ((RECOVERED 24 (40%))
. 9
‘ MIN/PER.FOOT->
| Gray, 7
i Moderately to Highly Fractured
& Seamy, Coarse Grained 5
GRAMITE,
SEDRGCK B
ﬁ 1216"

HO WATER EMCOUNTERED

SI1ZE OF CASING MM, LENGVH 7'0¢

SI1ZE OF ROCK CORE BX, LENGTH DRILLED: 5°0M
DRILLER: REME' DESIMONE

DATE STARTED & COMPLETED: 9-20-00, 9-22-60

AlL sampies have been visually classified by DRILLER. Unless otherwise specif
of borings, and do not necessarily represent permanent ground water levels.

required to drive Two-inch Split Sampler 6 inches using 140 Lb.
(if noted) indicate number of blows to drive casing one foot, using 300 b, w

FrEEn
wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

I

weight falling 30 inches(s).

jed, water levels noted were observed at completion
Figures in parenthesis indicate the number of blows
: Figures in column to left

eight falling 24 inches (3).
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CARR-DEE CORP,

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: - Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-27
GROUND SURFACE
s#1, 0' to 1!
» LOAM (6-7)
. . RECOVERED 8 in.
SHIA, 11 to 2

| (12-17)
: RECOVERED 4 in.

S#2, 2' to 2'9v
! (28-100/3")
RECOVERED 6 in.

Very Dense, S#3, 3! to 4!
(55-75-100/0%)
FIME_SAHD, GRAVEL RECOVERED 8 in.
$H4, 5' to 66
g8 (55-49-71-100/0™)
STONES, COBBLES, BCULDERS RECOVERED & in.

9rgm 5 |RUN 1, 916 to 14160
(RECOVERED 36" (&60%4))
5 ‘
MIN/PER FOOT->

Gray, Highly Fractured 10
& Seamy, Fine Grained

GRANTTE 12
BEDROCK 12

14160

HO WATER ERCOUNTERED

SIZE OF CASING MW, LENGTH 9'6Y

S12E OF ROCK CORE BX, LENGTH DRILLED: 5'0"

DRILLER: JOSEPH CENTRELLA, INSPECYOR: SCOTT DIFICRE
DATE STARTED & COMPLETED: 9-19-00

All samples have been viéually classified bf DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. -Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 Lb. weight falling 30 inches(t). Figures in colum to left

(it noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (1).

nl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS
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37 LINDEN STREET

P.O. BOX 67

CARR-DEE CORP.

MEDFORD, MA 02155-0001

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-28
GROUND SURFACE
Loamy S#t, G to 1'6m
FINE (3-3-6)
SAND RECOVERED B in.
1ren SHIA, 1'6" to 2!
! (18)
" Mery Dense RECOVERED 2 in.
FINE TO COARSE SAND & s#2, fébt§a3;g"1zozz")
GRAVEL, Litrte 1 ic silt, LIS
Trace of éobbfes"°rga"‘° RECOVERED 10 in.
5!
BEDROCK {USED ROLLER 8IT)
616" 5 JRUN 1, 6'6" to 116N
{(RECOVERED 25" (41.6%))
7
MIN/PER FOOT->
Gray, ?
Hoderately To Highly Fractured,
Mediun Grained GRAMITE 8
BEDROCK
7
11 I6!l

T

KO WATER EHCOUNMTERED

S12E OF CASING HW, LENGTH 6'0%
SI12E OF ROCK CORE BX, LENGTH DRILLED: 5'0v

DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-2-00

Telephone (781) 391-4500
2000-67

All samples have been visually classified'by‘DRILLER. Unless otherwise specified, water levels noted were observed at completion

of borings, and do not necessarily represent permanent ground water levels.
required te drive Two-inch Split Sempler 6 inches using 140 b, weight falling 30 inches(s).

(if noted) indicate number of blows to drive casing one feot, using 300 Lb. weight falling 24 inches (1).

EFNER

Wlll WEIDLINGER

ASSOCIATES INC

CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
Figures in column to left
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CARR-DEE CORP.

37 LINDEN STREET P,O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: ___Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-29
GROUND SURFACE
’ S#1, 07 to 2!
Loamy FLME SAND, (2-3-3-5)
Little Gravel RECOVERED & in.
]
2 " Medium Dense, 542, %é_$?>3'
31 - SAND, L}ttlg Gravel, Trace .
\lnorganic Silt / sH2A, §?;?gE§ED 10 in.
Very Dense FINE TO COARSE SAND & (19-65) .
GRAVEL, Little To Trace of RECOVERED & in.
Inorganic Sitt, Cobbles, Trace . S#3, 5' to 6!
of Boulders ’[ foez-122)
RECOVERED 6 in.
6I6II
BOULDER (USED ROLLER BIT)
?Iéll
very Dense FINE T0 COARSE SAND &
GRAVEL, Little To Trace lnorganic SH#4, B816m to 9180
Silt, Cobbles, Trace Boulders (25-44-10072%)
tan RECOVERED 10 in.
98 6, RUR 1, 9'8" to 12120
5 (RECOVERED 24% (BO4%))
MIH/PER FOOT->
Gray, Moderately Fractured, 5760
Coarse Grained 10 JRUN 2, 1212" to 13'10v
GRANITE (RECOVERED 15% (83%))
8/8"
BEDROCK
97101 RUN -3, 13'310" to 1480
t41an (RECOVERED 7 (70%))

WATER LEVEL 6'3" (PERCHED)

SIZE OF CASING NW, LENGTH 9!éM

SiZE OF ROCK CORE BX, LENGTH DRILLED: 540"
DRILLER: REME' DESIMORE, INSPECTOR: SCOTT DIF]ORE
DATE STARTED & COMPLETED: 9-19-00

All samples have been visually classified by\DRlLLER. Unless otherwise specified, water levels noted were observed at completion

of borings, and do not necessarily represent permanent ground water levels.
required-to drive Two-inch Split Sampler & inches using 140 lb.

weight falling 30 inches{s).

Figures in parenthesis -indicate the nuwber of blows

Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (t).

| L] ]

Wlll WEIDLINGER

ASSOCIATES INC

CONSULTING ENGINEERS
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone ({781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-30
GROUND SURFACE
S#1, 0 to 2*
LOAM & LOAMY SAND {5-4-3-6)
AHD GRAVEL RECOVERED 15 in.
SH2, 2° to 4t

(16-55-48-5%)
RECOVERED 18 in.

S#3, 4! to &
(55-90-77-86)
RECOVERED 20 in.

S#4, &' to B
(44-55-79-89)
RECOVERED 18 in.

SH5, &' to B'4"

{55-10070")
Very Dense RECOVERED 6 in.
W
= FIME FO MEDIUM SAND,
SH#6, 10'6" to 12'6%
{36-47-50-98)
GRAVEL, STONES & RECOVERED 15 in.
COBBLES SH7, 13' to 13'9n

{70-100/3")
RECOVERED 6 in.

S#8, 15' to 1514
(90-100/2m)
RECOVERED O in.

$#9, 17* to ATV1IY
(45-100/51)

RECOVERED B in.

S#10, 19" to 1916"
(100)

coe ol N

: 20 RECOVERED 4 in.
RUN 1, 20' to 25'
{(RECOVERED 648" 80%))
: MIN/PER.FOOT->
Gray,
Fractured Fine To Coarse
Grained GRAMITE
BEDROCK
25!

WATER LEVEL 10!

S12E OF CASING NW, LENGTH 20'0v

SI2E OF ROCK CORE BX, LENGTH DRILLED: 5'0"

DRILLER: JOSEPH CENTRELLA, INSPECTOR: SCOTT DIFTGRE
DATE STARTED & COMPLETED: 10-3-00, 10-4-00

I MOTES: SAMPLE HOS. 1 THROUGH & WERE TAKEN BY INSPECTOR.
2.5 0,0 SAMPLER WAS USED FOR THIS BORING.

ALL samples have been visually ctassified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches(t). Figures in colum to left

(if noted) indicate rumber of blows to drive casing one foot, using 300 lb, weight falling 24 inches (1),

i'... . i Sheet 1 of 1
Wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS . .-j.



CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-04001 Talephone (617) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: . . Job No.: 2000-67

Locatien: ARC BELMONT CAMPUS, BELMCNT, MA

BORING B-31
GROUND SURFACE
S#1, 0! 1g 2! ;
Loamy FINE SAND, (3-9-10-14)
Trace of Gravel RECOVERED 8 in.
2! T - s#2, 2' to &'
(27-3%-41-58)
RECOVERED 12 in.
V1| s#3, 5' to 5t5n
(120/5")
RECOVERED 2 in.
Very Dense
EINE TO COARSE SAND
& _GRAVEL, Some Cobbles, Little
inorganic Silt
” s#4, 10 to 1010
(60-120/4")
RECOVERED 8 in.
141
~ BEDROCK (LfSED ROLLER BIT)
= 15 7 [RUN 1, 15! to 20
© (RECOVERED -60% (100%))
7
MIN/PER.FQOT->
Gray, 8
Moderately Fractured, Fine
Grained BASALT 8 ‘
o BEDROCK 8
20¢

WATER LEVEL 14'7Q

SIZE OF CASING MW, LENGTH 14.66

SI2E OF ROCK CORE BX, LENGTH DRILLED: 5'Q%
DRILLER: REME' DESIMOME. INSPECTOR: SCOTT DIFIORE
DATE STARTED & COMPLETED: 9-26-00, $-27-200

NOTE: PERMEABILITY TEST TAKEN AT 10'10%, 1 HOUR STANDBY.

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do nat necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(t). Figures in column to left

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (t).

WEERMN ) . : A Sheet 1 of 1
Wl]l WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS




CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-§7

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-32
GROUND SURFACE
LoAR S#1, 0' to 2!
Little Fine Sand, fzécgvznzé 7 in
Trace of Gravel .
2! R sH#2, 2' to 4!
Medium Dense (6-8-10-10)
EINE TQ COARSE SAND, Trace RECOVERED 8 in.
of Gravel :
['a
SH3, 4 4igm
rgn *Very Dense FINE 10 COARSE SAND & y (25?20/8") -
BOULDER (USED ROLLER BIT) RECOVERED 4 in.
&
VERY Dense FINE TO COARSE SAND
, Some Boulders,
Ilnorganic Silt
8'
BOULDER (USED ROLLER BIT)
Q1N i
"I s#4, 10 to 10i6m
{61-120/0m)
Very Dense FINE 1O COARSE SAND RECOVERED 6 in.
, Some Cobbles, Boulders,
Inorganic Silt
14!
BEDROCK (USED ROLLER BIT)
i3 7 JRUR 1, 15% to 207
’ ((RECOVERED 60" (100%))
7
MIN/PER FOOT~-.
Gray, 8
Moderately Fractured, Coarse
Grained GRAMITE 7
BEDROCK
7
201

WATER LEVEL B!'6" (PERCHED)

SIZE OF CASING HW, LENGTH 140V

SI2E OF ROCK CORE NX, LENGTH DRILLED: 5'Qv
DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-16-00

*GRAVEL, Some Cobbles, Boulders, Trorganic Silt

All samples have been visually classified by DRILLER Unless otherwise specified, water levels noted were observed at completion
of borlngs, and do not necessarily represent permanent ground water levels. Figures in parenthes1s indicate the number of blows
requ1red to drive Two-inch Split Sampler 6 inches using 140 ib, uelght falling 30 inches(t). Figures in colum to left

(if noted) indicate number of blows te drive casing one foot, using 300 lb. weight falling 24 inches (t).

FENER Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX &7

MEDFORD, MA 02155-0001

To: WEIDLINGER ASSQOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-33
GROUND SURFACE
S#l, 0 to 2!
ELLL . (8-8-21-7)
LOAM, Little Fine To Coarse .
sand. Gravel RECOVERED 8 in,
2! ‘' EINE_SAND, Trace of Gravel, swe, %é_;? 3
3 Loam RECOVERED 4 in.
SH2A, 3' to &'
(26-37)
RECOVERED 3 in,
SHI, 5' to &'3n
(41-83-12073n)
RECOVERED 10 in,
very Dense
fmm:
. S#4, 10" to 101N
Some Gravel, Cobbles, Little 'I (83-130}5u)
A . RECQVERED 8 in.
Inorganic Silt
=D OSHS, 15 to 1512v
(120/2")
RECOVERED 2 in.
17
ROCK OR BOULDER (USED ROLLER BIT}
8 3 |RUN 1, 18' to 23!
((RECOVERED 45" (75%))
4
HIN/PER . FOOT->
Gray, 8
Highly Fractured & Seamy, Fine
To Coarse Grained GRANITE 9
BEDROCK
9
231

HO WATER ENCOUNTERED
S1ZE OF AUGERS 3-3/4" [.0., LENGTH 15'Q%

S1ZE OF CASIHG HW, LENGTH 17'0" S1ZE OF RCCK CORE NX, LENGTH DRILLED:; 5'Q¢

DRILLER: RENE' DESIMONE
DATE STARTED & COMPLETED: 10-13-00

Telephone (781) 391-4500
Job Ho.: 2000-67

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion

of borings, and do not necessarily represent permanent ground water levels.

required to drive Two-inch Split Sampler & inches using 140 Lb. weight falling 30 inches(t).
(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches {s).

S/ 7 1]

wnl WEIDLINGER ASSOCIATES INC

CONSULTENG ENGINEERS

Figures in parenthesis indicate the number of blows
Figures in colum to {eft

Sheet 1 of 1




37 LINDEN STREET

CARR-DEE CORP.

P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-34
GROUND SURFACE
LQAM, Yrace of Fine Sand, 'W- SH1, 0" to 1§
i Gravel £ (2-4-6)
| 4 RECOVERED 12 in.
2 Trace of Gravel S#1A, 2;150 e
! very Dense FINE TO COARSE o i
SAND, Little Gravel, Inorganic sH2, §§°?g5§§?"3 n-
36 silt (27-31-120/5")
RECOVERER B in.
n SH3, 6! to 490
(31-120/3)
Weathered BEPROCK RECOVERED 3 in.
1o 12 [RUN 1, 10! to 15!
(RECOVERED 53" (B88%))
1
MIN/PER FOOT->
Gray, Moderately Fractured, 12
Coarse Grained GRAMITE "
BEDROCK
N
15

HO WATER ERCOUNTERED

SIZ2E OF CASING NW, LENGTH 6'0"

S$IZE OF ROCK CORE BX, LENGTH DRILLED: 57Qu
DRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-18-00

ROTE: 2.5 0.D SAHPLER USED FOR THIS BORING.

(781) 391-4%500
Job No.: 2000-67

AlL samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
Figures in parenthesis indicate the number of blows

of borings, and do not necessarily represent permenent ground water levels.
required to drive Two-inch Split Sampler & inches using 140 Lb. weight falling 30 inches(1).

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches ().

nl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in column to teft
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781l) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MAi Date: Job No,: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-35
GROLIND SURFACE
S#1, 0' to 2!
LOAM {3-3-3-8)
Some Fine Sand, RECOVEREG 8 in.
Little Gravel
2!6" h
' S#2, 5 to &'54
Very Dense (29-57-120/5M)
fLHE SARD, Some RECOVERED 12 in.
Medium & Coarse Sand, Gravel,
Little Inorganic Sitt, Cobbles
Fi s#3, 10! to 10N
. (12074™) .
11 m ~_BEDROCK (USED ROLLER BIT) RECOVERED 3 n.
g |RUN 1, 116" 1o 16'4M
C(RECOVERED 60" (100%))
. T
MIN/PER FOOT->
Gray, 8
Moderately Fractured,
Coarse Grained GRANITE 7
BEDROCK
8
16l6|l

HO WATER EHCOUNTERED

SIZE OF AUGERS 3-3/4" |.b., LENGTH 10°0%
S[ZE OF CASIKG HW, LENGYH 171'0"

SIZE OF ROCK CORE WX, LENGTH DRILLED: 5'Q¢
DRILLER: REME' DESIMONE

DATE STARTED & COMPLETED: 10-16-00, 10-17-00

ALl samples have been visually classified by DRILLER. Unless otherwise specified, water tevels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
reguired to_drgve Tuo-inch Sptit Sampler 6 inches using 140 Lb, weight falling 30 inch®s(t). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (t),

NENER Sheat 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 WEDFORD, MA 02155-0001 Telephone
To: WEIDLINGER ASSCCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-36
GROUND SURFACE
an ASPHALT
] SHt, 6;7tg 116m
’l (37-76-120/0m)
ELLEL RECOVERED 8 in.
|
L.OAM
Jren Very Dense FINE_TOQ goagsg 5339 & - . .
ary GRAVEL, Trace of lnorganic Silt - s#2, ?125?33)3
RECOVERED 2 in.
o [RUH 1, 4165 to Dign
: (CRECOVERED 26" {43%))
HIN/PER FOOT->
Gray, 8
Moderately Fractured,
Fine To Coarse Grained GRANMITE 7
BEDROCK
8
9!6"

NO WATER ENCOUNTERED

SIZE OF AUGERS 3-3/4" 1.D., LENGTH 4'6"
SIZE OF CASING NW, LEHGTH 4'6Y

SIZE OF ROCK CORE 8X, LENGTH DRILLED: 510%
PRILLER: RENE' DESIMONE

DATE STARTED & COMPLETED: 10-10-00

(781) 391-4500
Job Ho,: 2000-67

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion

Figures in parenthesis indicate the number of blows
g 30 inches(t). Figures in colum to left

of borings, and do not necessarily represent permanent grourd water levels,
required to drive Two-inch $plit Sampler 6 inches using 140 ib. weight fallin
(if noted) indicate number of. blows to drive casing one foot, using 300 b. w

FEEEN
wnl WEIDLINGER ASSQOCIATES INC

CONSULTING ENGINEERS

eight falling 24 inches ().
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37 LINDEN STREET
To: WEIDLINGER ASSOCIATES, INC.,

CARR-DEE CORP.

MEDFORD,
CAMBRIDGE, MA

P.O. BOX &7 MA 02155-0001

Date:

Locatleon: ARC BELMONT CAMPUS, BELMONT, MA

6I6|!

1041

1516

Telephone

(83%))

BORING B-37
GROUND SURFACE
ASPHEALT
S#1, 6" to 2'64
(12-13-7-&)
RECOVERED 7 in.
1 LOAM,
LOAMY SAND & SH2 214" to 4160
GRAYVEL, (5-4-12-13)
RECOVERED & in.
S#3, 5' to &'
{98-100)
Very Dense RECOVERED 3 in.
EIKE SAND, GRAVEL.
STONES, COBBLES
‘ FI| s#4, 9' to 9rén
{100)
RECOVERED 3 in.
5 [RUN 1, 10769 to 11t6n
({RECOVERED 10m
7 |RUN 2, 11'6% to 1516n
KIN/PER. FOOT-> ((RECOVERED 39" (81%))
Gray, _ 8
fractured, Fine
Grained GRAMITE ?
BEDROCK
9

NO WATER EHCOUNTERED

SIZE OF CASING MW, LENGTH 10'4"

SIZE OF ROCK CORE BX, LENGTH DRILLED: 5'Qv
DRILLER: JOSEPH CENTRELLA

DATE STARTED & COMPLETED: 10-4-00

(781) 351-4500
Job No.

i 2000-67

All samples have been visually classified by DRILLER. Unless otherwise specified, water {evels noted were chserved at completion

of borings, and do not necessarily represent permanent ground Water levels,
required to drive Two-inch Split Sampler 6 inches using 140 b. weight falling 30 inch2s(t).

(it noted) indicate nutber of blows to drive casing one foot, using 300 lb. weight falting 24 inches (&).

ENEAR

nl WEIDLINGER ASSOCIATES INC

- CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
Figures in column to left
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 ‘MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING B-38
GROUND SURFACE ‘
. LOAM, Trace of Gravel S#1, 0' to 1!
1 {(3-46)
Very Dense RECOVERED 6 in.
EIME TQ COARSE SAKND, SH1A, 1! to 2!
GRAYEL, Trace of Loam (17-35)
4 : : RECOVERED 3 in,
Fii s#2, 5' to 5'10v
(41-120/74")
RECOVERED B in.
-
_rl' S#3, 10' to 11'2»
(47-58-120/21})
very Dense RECOVERED 8 in.
EINE TO COARSE S
& GRAVEL, Some Cobbles,
1451 [N AL
Little To Some lnorganic Silt ' SH4, 239?12}'? 16'6!
RECOVERED 11 in.
) »Tl $#5, 20 to 20'5n
(120/5%)
RECOVERED 4 in.
241
. BEDROCK (USED ROLLER BIT)
25 Z7IRUN 1, 25 to 30!
8 ({RECOVERED 5%9% (91.5%))
MIN/PER,FOOT->
Gray, 9
Moderately Fractured, 10
Fine To Coarse Grained GRANITE
BEDRCLK 10
30

WATER LEVEL 8!

$I2E& OF AUGERS 3-3/4" 1.D., LEMGTH 10'On

SIZE OF CASING KM, LENGTH 24'0"

SIZE OF ROCK CORE BX, LENGTH DRILLED: 5'0Y .
DRILLER: RENE' DESIMOME, TNSPECTOR: SCOTY DIFIORE
DATE STARTED & COMPLETED: 10-5-00, 10-6-00

NOTE: PERHEABILITY TEST TAKEN AT DEPTH OF -25+5", 1 HOUR STANDBY.

s'et
AT CodPeTiw oF Fer kg,
NoTES ADpED
r LIATEX LeveL AT 3' op MoRNISE oF tofifoe, APTER[ o WEW LG ER.
CerPLENo OF PERMEABILITY TEST AP overphianr 19/3 /D
o [»]

STASILIEATIa,

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sempler 6 inches using 140 Lb. weight falling 30 inches(t). Figures in column to left

(if noted} indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (1),

Sheet 1 of 1
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CARR-DEE CORP.

: 2000-67

37 LINDEN STREET P.Q, BOX &7 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING B-39
GROUND SURFACE
S#1, 0' to 2¢
Loamy FINE SANO, (2-3-4-4) ]
Trace of Gravel, Roots RECOVERED & in.
& | Medium Dense, FIHE SAND, Some $42, i‘;_flg)}'
35 Gravel, [norganic Silt RECOVERED & in.
S#3, 3! to &
Very Dense, (27-45-120/70)
Some Gravel, RECOVERED & in.
Inorganic Sitt, Trace of
Cobbles
6I
BEDRQCK (USED ROLLER BT}
7 5 |RUN 1, 7' to 12!
({RECOVERED) &Q" (100%))
8
10
10
MIN/PER.FOOT->
10
Gray,
Moderately Fractured, g |RUN 2, 12* to 17"
Coarse Grained ((RECOVERED 60" (100%))
E 10
BEDROCK 9
10
10
17

HO WATER ENCOUNTERED

SIZE OF CASING HW, LENGTH 60"
SIZE OF ROCK CORE NX, LENGTH DRILLED: 10'0v
DRILLER: RENE' DESIMONE, INSPECYOR: SCOTT DIFICRE

DATE STARTED & COMPLETED: 9-22-00, 9-25-00

NOTE: ROCK CORE SAMPLES FOR THIS BORING WERE TAKEM EY INSPECTOR.

All samples have been visuall
of borings,

y classified bleRILLER. Unless otherwise specified, water levels noted were observed at completion

0 and do not necessarily represent permanent ground water levels.
required to drive Two-inch Split Sampler 6 inches using 140 [b. weight fallin

Figures in column to left

(if noted) indicaté number of blows to drive casing one foot, using 300 lb. weight falling 24 inches ().

rENEN
nl WEIDLINGER ASS

OCIATES INC

CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
g 30 inches(t).
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CARR-DEE CORP.

7 LINDEN STREET P.0. BOX &7 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
o: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67
ocation: ARC BELMONT CcaMPUS, BELMONT, MR
TEST PIT TP-1
GROUND SURFACE ELEVATION 103.8
. S#1, 0 to 2!
(2-2-3-5)
RECOVERED 5 in.
LOAM,
Trace of
Gravet
2 [| s#2, 2 te 2i1am
2atan LHE _SAHD A GRAVEL (100/2")
.REFUSAL RECOVERED 1 in.

(120 BLOWS, S5.S5., 140-LB, WGT., NO PENETRATION)

NO WATER EMCOUNTERED
’ DRILLER: REME' DESIMOKE,
DATE STARTED & COMPLETED: 4-11-2000
NOTE: ALTERHATE TP MADE 5'0" TOWARDS TP-1A YREFUSALY ENCOUNTERED AY
DEPTH OF 2*0%.

ALl samples have been visually classified by DRILLER. Unless otherwise specif
t ground water levels, Figures in parenthesis i

of borings, and do not necessarily represent permanen
required to drive Tuo-inch Split Sampler 6 inches using 140 1b. weight falling 30 inches{s). Figures in column to left
(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (i}.

7] 1
nl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

jed, water tevels noted were observed at comptetion
rdicate the minber of blows
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
TEST PIT 1A
ABPROXIMATE ELEVATION 102.0
s#1, 0' to 2!
(2-3-2-4)

RECOVERED 4 in.

!
LOAN

Trace of

Roots

216u |- e : $42, 216" to 416"
(15-17-18-22)
RECOVERED 6 in.

Dense
To Very Dense,
COARSE SAND AND GRAVEL, Trace of

Tnorganic Silt

S#3, 5' to 5'6"
(88) )
RECOVERED 3 in.

14n
s é -REFUSAL -

(120 BLOWS, §.5., 140-LB, WGT., HO PENETRATION)

HO WATER ENCOUNTERED
DRILLER; REME' DESIMONE
DATE S$TARTED & COMPLETED: 4-11-2000

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were chserved at completion
of borings, and do not necessarily represent permanent ground water levels, Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 b, weight falling 30 inches(x). Figures in colum to left

(if noted) indicate nurmber of blows to drive casing one foot, using 300 lb. weight falling 24 inches (£).

Sheet 1 cf 1
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Talephone (781) 3351-4500

To: WEIDLINGE ASSOCIATES, INC., CAMBRIBGE, MA Date: 4-12-2000 Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
TEST PIT 2

GROUND SURFACE ELEVATION 108.8

s#1, 0f to 2
(2-2-4-4)
RECOVERED 6 in.

LDAM
Trace of
Loamy Sand
216" B sH2, 216" to 4'6"
! (31-35-91-57)
RECOVERED B in.
Very Dense

FINE TO COARSE SAHD AND
GRAVEL, Trace of Inorganic

Sitt

]
3 ~-REFUSAL -

(120 8LOWS, S.S., 140-LB. WGT., MO PENETRATIOH)

HO WATER ENCOUNTERED
DRILLER: REKE' DESIHONME
DATE STARTED & COMPLETED: 4-11-2000

HOTE: ALTERNATE TP MADE 5'0" TOWARDS TP-2A, "REFUSAL' ERCOUNTERED AT
DEPTi OF &4'6" .

ALl samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicete the mumber of blows
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches(s). Figures in column to left

(if noted) indicate nurber of blows te drive casing one foot, using 300 lb. weight falling 24 inches (¢).

Sheet 1 of 1
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37 LINDEN STREET

CARR-DEE CORP.

P,0. BOX 67

MEDFQRD, MA 02155-0001

Telephone (781) 391-4500

To: WEIDLINGE ASSOCIATES, INC., CAMBRIDGE, MA Date: 4-12-2000 Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MA
TEST PIT TP-2A
GROUND SURFACE ELEVATION 104.0 .
S#1, 0 to 2
(2-3-4-4)

LOAW

Trace of

Roots

bense
FIME_TO COARSE SAND AKD
GRAVEL, Trace of Inorganic

sttt

LigN

-REFUSAL

(120 BLOWS, S.S., 140-LB, WGT., HO PEHETRATION)

HO WATER ENCOUNTERED
DRILLER: REME' DESIMONE

DATE STARTED & COMPLETED: 4-11-2000

All samples have been visually classified by DRILLER. Unless otherwise specified, water

of borings, and do not necessarily represent permanent ground water levels.
required to drive TWwo-inch Split Sampler & inches using 140 Lb. weight falling 30 inches(t).

Figures in

RECOVERED 8 in.

SH2, 2' to &Y
(20-23-25-29)
RECOVERED 5 in.

levels noted were observed at completion
parenthesis indicate the number of blows
Figures in colum to left

(if noted) irdicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (£).

L]

wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS
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CARR-DEE CORP.

37 LINDEN STREET P.0O. BOX 67 MEDFORD, MA 02155-0001 Telaphone (617) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Locatien: ARC BELMONT CAMPUS, BELMONTV, A

! BORING TP-3 '

| GROUND SURFACE

] S#1, 0 to 2!

| A " (2:3-3°5)

' EINE SAND, Trace RECOVERED 9 in
of Roots )

. 2! Very Dense, EINE SAND & GRAVEL, s#2, 2' to 3!

:‘ 3 Little Inorganic $ilt éééésgéw 7 in

-REFUSAL -
(120 BLOWS, $.S., 140-LB. WGT., MO PENETRATION)

NO WATER ENCOUNTERED
1 ORILLER: RENE' DESIMONE
j DATE STARTED & COMPLETED: 9-27-00

MOTE: ALTERNATE BORING MADE 870" TOWARDS TP-4, "Refusal" encountered at 8464
(Used Open-End Red with a 300Lb. Weight)

. (V 3'0"

NoT€ Apdep BY
LeEwLIG ER. (o ]3e] 00

I AlL samples have been visually classified by DRILLER, Uniess otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(x). Figures in colum to left

1 (if noted} indicate number of blows to drive casing one foot, using 300 !b. weight falling 24 inches (1).

‘ Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (617) 291-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 20600-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-4
GROUND SURFACE
S#1, 0 to 2
Loamy FINE SAND, (2-3-4-5)
Little Gravel RECOVERED 7 in.
2! - .
SHe, 2' to 2'9v
2ign ' #very Dense FINE TO COARSE SAND & " Ci6i88Iny
-REFUSAL - RECOVERED 5 in.

(120 BLOWS, $.S., 140-LB. WGT., NO PENETRATION}

HO WATER ENCOUNTERED
DRILLER: RENE?! DESIMONE
DATE STARTED & COMPLETEB: 9-27-00

NOTE: ALTERNATE BORING MADE TOWARDS &'0" TP-5, "Refusal" encountered at 2'4"
" (Used Open-End Rod with a 300Lb. YHeight)

*GRAVEL, Little Inorganic Silt

All samples have been visually classified by DRILLER. Unless otherwise specified, water tevels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Ffigures in parenthesis indicate the nurber of blows
required to drive Two-inch Split Sampler & inches using 140 lb. Keight falling 30 inches(t). Figures in column to teft

(if noted) indicate mimber of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (i).

wEEER Sheet 1 of 1

nl WE}DLINGER ASSOCIATES INC

CONSULTING ENGINEERS




CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (617) 391-4500

To: WEIDLINGER ASSCCIATES, INC., CAMBRIDGE, MA Pate: Job No.: 2000-§7

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-5
GROUND SURFACE
. SH1, 0 to 10
" LoaH "en
K RECOVERED & in.
. Medium Dense, SHTA, 1' to 2!
EINE SAND & IMORGANIC SIET, (7-9
| Some Fine Gravel RECOVERED & in,
31 SH#2, 2' to 3¢
(8-10)

RECOVERED % in.

Very Dense, S#2A, 3% to 4

EINE SAND_ & IMCRGAMIC SILT, (57-38) .
Some Fine To Coarse Gravel s#3, ffcfgagfo 9 in.

(40-39-50-41)
RECOVERED 19 in.
S#4, &' to 6'9n
(37-120/3")
RECOVERED 4 in.

sign .
-REFUSAL -
(120 BLOWS, S.S., 1460-L8. WGT., HO PENETRATION)

HO WATER ENCOUNTERED
DRILLER: GERALD SMITH
DATE STARTED & COMPLETED: 9-28-00

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches{s). Figures in column to left

(if noted) indicate number of blows to drive casing one foot, using 300 b, weight falling 26 inches (1).

Sheet 1 of 1
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CARR-DEE CORP.

Telephone (617) 391-4500

37 LINDEN STREET P.0. BOX &7 MEDFORD, MA 021535-0001
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-6.

GROUND SURFACE

SH#1,
LOAM

jrgn

FINE SAND & INORGAHIC SILT, SH#1A,

. __Trace of Fine Yo Coarse Gravel

2140

Dense FINE SAND, Some [norganic 52
$ilt, Trace Fine To Coarse Gravel !

3I6ll

. -REFUSAL -
(120 BLOWS, 5.S5., 140-LB. WGT., KO PENETRATION) SH2A,

HO WATER ENCOUNTERED
DRILLER: GERALD SMITH
DATE STARTED & COMPLETED: 9-28-00

* NOTE: ALTERNATE BORING MADE 570" TOWARDS TP-5
WREFUSAL ENCOUNTERED AT DEPRTH QF 4'6%,

0 to 176"
(4-4-5)
RECOVERED 9 in.
Tt6M to 2

a1

RECOVERED & in.
2¢F to 2!6"

(6

RECOVERED 5 in.
264 to 316M
{16-16)
RECOVERED 11 in.

ALl samples have been visually classified by DRILLER, Unless otherwise specified, water tevels noted were observed at completion

of borings, and do not necessarily represent permanent ground water levels.
required to drive Two-inch Split Sampler 6 inches using 140 (b, weight falling 30 inches(x).

(if noted) indicate nurber of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (i).

| /7]

Wﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
Figures in colum to left
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-000% Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: AR{ BELMONT CAMPUS, BELMONT, MA

BORING TP-7

GROUND SURFACE

. S#1, 0' to 1'6M
LOAH {1-2-2+)
RECOVERED & in.

1!6“
-REFUSAL -
€120 BLOWS, §.5., 140-1B. WGT., KO PEMEYRATION}

HO WATER ENCOUNTERED
DRILLER: REHE' DESIMORE
DATE STARTED & COMPLETED: 10-19-00

NOTES: ALTERMATE TP MADE 4'6" TOMARDS B-17,
“REFUSAL™ ENCOUNTERED AT DEPTH OF 1ron

BORING FOREMAR REPORTS OUTCROPPING OF ROCK IN
I4 IMMEGIATE AREA.

Job No.: 2000-67

All samples have been visually classified by' DRILLER, Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches{t), Figures in colum to left

{if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (%).

FEEAN
wnl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS
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CARR-DEE CORP.

37 LINDEN STREET ° P.0O. BOX &7 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-8
GROUND SURFACE
1 S#1, 0' to 1'6¢
é%ﬁtdl,_ Trace of Fine (1-3-4) .
VAN RECOVERED & in.
1é . Very Dense SH#2, 1'6" to 36"
R e Gt
sand, Gravel, Little lnorganic mn.
3igm silt
-REFUSAL -~

(120 BLOWS, S.5., 140-LB. WGT., NO PENETRATION)

NO WATER ENCOUNTERED
DRILLER: RENE*® DESIMONE
DATE STARTED & COMPLETED: 10-4-0C

NOTE: ALTERNAfE BORING MADE &'0" TOWARDS TP-9,
YREFUSAL ENCOUNTERED AT DEPTH OF 3'10¢

Alt samples have been visually classified by DRILLER. Unless ctherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Spiit Sampler & inches using 140 lb. weight falling 30 inches(t). Figures in column to left

({if noted) indicate number of blows to drive casing one feat, using 300 lb. weight falling 24 inches (t}.

e —— Sheet 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone {781) 391-4500

To: WEIDLINGER ASSOCTIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-9
GROUND SURFACE
S#1, 0' to 2
LDAM, C(1-1-2-3)
Little Fine Sand RECOVERED 6 in.
2! | S#2, 2' to 4
Very Dense ) (17-13-49-72)
EINE 70 COARSE SAND & RECOVERED 4 in.
GRAVEL, lLittle lnmorganic Silt

4

-REFUSAL -
(120 BLOWS, S.5., 140-LB. WGT., NO PENETRATION)

NO WATER ENCOUNTERED
DRILLER: RENE' DESIMONE
DATE STARTED & COMPLETED: 10-4-00

NOTE: ALTERNATE BORING MADE 5'0" TOWARDS JP-11,
HREFUSAL ENCOUNTERED AT DEPTH OF 3'3"

Job MNo.: 2000:67

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 b, weight falting 30 inches(t). Figures in column to left

(if noted} indicate number of blows to drive casing. one foot, using 300 lb. weight falling 24 inches (z).

oryan
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-10

GROUND SURFACE

S#1, 0' to 2¢
. (3-4-4-5)
LOAM, Little Gravel . RECOVERED 5 in.
2! ¥ gn
i Very Dense FIHE SAND, Some 5#2_, 2 to 36
 Medium & Coarse Sand, Gravel, ) éggosgégS)Y .
Little Inorganic Silt mn.

Jign
“REFUSAL -
(120 8LOWS, §.S5., 140-LB. WGT., HO PENETRATION)

NO WATER ENCOUNTERED
DRILLER: RERE' DESIMONE
DATE STARTED & COMPLETED: 10-19-00

NOTES: ALTERNAYE TP MADE 5'0" TOMARDS B-17,
UREFUSAL" EMCOUNTERED AT DEPTH OF 3tQn

BORING FOREMAN REPORTS OUTCROPPING OF ROCK IR
{N IMMEDIATE AREA.

ALl samples have been visuvally classified b§~DR1LLER. Unless otherwise specified, water levels noted were observed at completion

of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 Lb. weight falling 30 inches(2). Figures in colum to teft
(if noted) indicate number of blows to drive casing one foot, using 300 tb. weight falling 24 inches ().
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-11
GROUHD SURFACE
LOAM, T t S ?; ;.0425)
. Trace ¢ v2eb-
Fine Sand RECOVERED 7 in.
2! ' 582, 2} to g; 6
i (7-21-37-66)
very Dense Some Coarse Sand RECOVERED 6 in.
Gravel, Lfttle Inerganic Sikt
: SHI, 4! to 4'6"
4!6“ (?4’

-REFUSAL - ;
(120 BLOWS, §.5., 140-LB. WGT., NO PENETRATION) RECOVERED 2 in.

HO WATER ENCOUNTERED
DRILLER: REWE® DESIMONE :
DATE STARTED & COMPLETED: 10-4-00

HOTE: ALTERNATE TRIAL MADE 5'6" TOWARDS TP-18,
NREFUSAL" ENCOUNTERED AT DERTH OF 3110

All samples have been visually classified.by.DRlLLER. Unless otherwise specified, water levels noted were cbserved at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 1b. weight falling 30 inches(t). Figures in colum to left
¢if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (t).

Sheat 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-12

_ GROUND SURFACE

o s#y, 0! to 2!
L_.Aﬂ‘ » . (1'3'3'5)
]é;:‘,;le Fine RECOVERED &6 in.
2 : 1 s#2, 2' to 4!
| {20-41-53-68)
) RECOVERED 7 in.
Very Dense s 4 P
FIHE_SAND, Some ’ SH#3, 4* to 6!
Coarse Sar‘*rd, Gravel, (61-78-80-94)
: RECOVERED 8 in.
Silt ) i
SHes 6}?':?0?':1.0"
(77-10574m)
&11Qm TR EFUSAL RECOVERED & in.

(120 BLOWS, S.5., 140-18, WGT., NO PENETRATION)

NG WATER ENCOUNYERED
DRILLER: RENE' DESIMOKE
DATE STARTED & COMPLETED: 10-6-00

NOTE; ALTERNATE TRIAL MADE &6'Q" TOWARDS TP-14,
“REFUSAL" ENCOUNTERED AT DEPTH OF &'6"

All samples have been visusily classified by DRILLER. Unless otherwise specified, water tevels noted were observed at completion
of borings, and do not necessarity represent permanent ground water levels. Figures in parenthesis indicate the nuwber of blows
required to drive Two-inch Split Sampler & inches using 140 tb. weight falling 30 inchgs(s). Figures in column to left
(if noted) indicate number of blows to drive casing one foot, using 300 ib. weight falling 24 inches (s),

Sheat 1 of 1
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CARR-DEE CORP.

37 LINDEN STREET P.C. BOX 67 MEDFORD, MA 02155-0001
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA ‘ Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING TP-13
GROUNKD - SURFACE
S#1, 0' to 20
LOAM, (3-4-56-6)
Little Gravel RECOVERED 5 in.
2! ) S#2, 20 to 4t
' (37-66-72-61)
Very Dense RECOVERED 9 in.
& GRAVEL,, Little Inorganic
silt S#4, 4' to 5¢
(53-81)
5¢ RECOVERED 5 in.

(120 BLOWS, S.S.

*REFUSAL -
, 140-1B. WGT., NO PENETRATION)

HO QATER ERCOUNTERED
DRILLER: RENE' DESIMONE
DATE STARTED & COMPLETED: 18-11-00

HOTE: ALTERNATE
IREFUSAL"

TRIAL MADE 6'Q" TOWARDS TP-20,
ENCOUNTERED AT DEPTH OF 413",

Telephone (781) 391-4500

Job No.: 2000-67

All samples have been visually classified by'DRlLLER. Unless otherwise specified, water levels noted were observed at completion

of bgrings, anq do not necessarily represent permanent ground wWater levels.
required to drive Two-inch Split Sempler & inches using 140 b, weight falling 30 inches(t).
(if noted) indicate number of blows to drive casing one foot, using 300 b, weight falling 24 inches (s).

. Wﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
Figures in column to left
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CARR-DEE CORP.

37 LINDEN STREET ~P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-14
GROUND SURFACE
] 1
o, . L e,
race o RECOVERED 5 in.
Gravet
L B : 1 s#2, 2' to &
' Medium Dense (6-6-8-9)
EIHE _SAND, Little Coarse RECOVERED & in.
Sand, Gravel, lnorganic Silt
¢ ' | st
Very Dense (25-56-71-90}
FINE SAND. Some Medium & RECOVERED 10 in.
Coarse Sand, Gravel, Enorganic 1
silt S#4, & to 6111
- ( - / II)
Faer I RECGVERED 5 in.
(120 8LOWS, §5.8., 140-LB. WGT., NO PENETRATION)

NO WATER EMCOUNTERED
DRILLER: REME' DESIMOME
DATE STARTED & COMPLETED: 10-11-00

HOTE: ALTERNATE TRIAL MADE &4'QY TOWARDS TP-13,
UREFUSAL" ENCOUNTERED AT DEPTH OF &'6",

+ 2000-67

All samples have been visually classified bf'DRILLER. Unless otherwise spacified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler 6 inches using 140 b, weight falling 30 inches(+). Figures in colum to left

{if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches (2).
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37 LINDEN STREET

CARR-DEE CORP.

P.0. BOX 67

MEDFORD,. MA 02155-0001

To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA :

BORING TP-15

GROUND SURFACE

s#1,
LOAN
rren s#1
5 *FINE_SAND & [NORGANIC SILT, | S#1A,
T .
Very Dense, s#2,
, Some Inorganic Silt,
Trace of Fine To Coarse Gravel H
s#3,
5|

ALl samples have been visually classified by DRILLER. Unless otherdise specif
of borings, and do not necessarily represent permanent ground water levets.

required to drive Two-inch Split Sampler & inches using 140 b,
(if noted) indicate mumber of blows to drive casing one foot, using 300 Lb. weight f

NENER

-REFUSAL-
(120 BLOWS, $.5., 140-LB. WGT., HO PENETRATION)

HO WATER ENCOUNTERED -
DRILLER: GERALD SMITH
DATE STARTED & COMPLETED: $-28-00

NOTE: ALTERMWATE BORING MADE 5'0" TOWARDS BORING KO. B-23,
UREFUSAL" ENCOUNTERED AT DEPTH OF LN

*Trace Fine Yo Coarse Gravel

wnl WEIDLINGER ASSOCIA’I;ES INC

CONSULTENG ENGINEERS

weight falling 30 inches(t).

0! to 116"
(2-2-3)
RECOVERED ¢ in.
II&II to 2'

(15

RECOVERED & in.
2! to 4!
{22-28-41-44)

RECOVERED 14 in.

4' to 5!
(50-120/6")

RECOVERED 10 in.

Telephone (617) 391-4500
Job No.: 2000-67

jed, water levels noted were observed at completion
Figures in parenthesis indicate the number of blows
Figures in colum to left

alling 24 inches (1).
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-16
GROUND SURFACE
S#f, 0' to 2'
Loamy EINE SAND, (2-3-3-5)
Trace of Gravel RECOVERED 8 in.
2! | s#2, 2 to 4
' (21-24-29-87)
Very Dense . RECOVERED 10 in.
FIME -SAND, Some Coarse
Sand, Gravel, [norgaic Silt g S#3, 4' to 5'2"
(38-50-120/2')
520 RECOVERED 7 in.

-REFUSAL-
(120 BLOWS, S.S., 140-LB. WGT., NO PENETRATION)

NO WATER ENCOUNTERED
" DRILLER: GERALD SMITH
DATE STARTED & COMPLETED: 10-2-00

NOTE: ALTERNATE BORING MADE 6'0" TOWARDS B-26,
“REFUSAL ENCOUNTERED AT DEPTH OF 310"

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted Were observed at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(:). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (&).
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING TP-17
GROUND SURFACE
s#1, 0' to 1!
. LOAM ' (2-2) -
Medium Dense FINE SAND & 1A ?ECEVEEED 10 in.
INORGANIC SILT, Trace Fine To ' o
2! , \Coarse Gravel / égégaERED 10 i
2140w _*Very Dense FINE SAND, SOME - — 21 How
TR L s#z, te 210
(41-120/74")

ALl samples have been visually classified by DRILLER. Unles
of borings, and do not necessarily represent permanent ground water levels.
required to drive Two-inch Split sampler 6 inches using 140 tb. weight falling 30 inches{t).
(if noted) indicate number of blows to drive casing one foot, using 300 ib. weight falling 24 inches ().

(120 BLOWS, §.5., 140-LB. WGT., NO PENETRATION}

N¥O WATER ENCOUNTERED
DRILLER: GERALD SMITH
DATE STARTED & COMPLETED: 9-28-00

NOTE: ALTERNATE BORING MADE 5'0" TOWARDS BORING NO. B-23,

WREFUSAL ENCOUNTERED AT DEPTH OF 3114,

*Inorganic $ilt, Trace of Fine Yo Coarse Gravel

nl WEIDLINGER ASSOCTATES INC

CONSULTING ENGINEERS

RECOVERED B8 in.

Telephone {617)
Job No.

3591-4500

2000-67

s otherwise specified, water levels noted were cbserved at completion
Figures in parenthesis indicate the number of bloks
Figures in column 1o left
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX &7 MEDFORD, MA (©2155-0001
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date:
Location: ARC BELMONT CAMPUS, BELMONT, MA
BORING TP-18
GROUND SURFACE
s#1, 0 to
LOAM, Trace Of Fipe Sand, Gravel ég;g;éégg 7 in.
2! : S¥2, 20 to 4!
Very Dense, (19-26-42-69)
FINE SAND, Some Coarse $and, RECOVERED 10 in.
Gravel
Gr4n S¥3, 40 to 414m
-REFUSAL - (9574}

(120 BLOWS, §.S., 140-LB. WGT., NO PENETRATION)

NO WATER ENCOUNTERED
DRELLER: REKE' DESIMONE -
DATE STARTED & COMPLETED: 10-4-00

NOTE: ALTERNATE TRIAL MADE 6'0" TOWARDS TP-12,
NREFUSAL"™ ENCOUNTERED AT DEPTH OF 3'3W

RECOVERED 2 in.

Telephone (781) 391-4500

Job No.: 2000-67

All samples have been visually classified bf DRILLER. Unless otherwise specified, water levels noted were observed at completion
Figures in parenthesis indicate the number of blows

of borings, and do not necessarily represent permanent ground water levels.
required .to drive Two-inch Split Sampler 6 inches using 140 lb. weight falling 30 inches(:).
{if noted) indicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (z).

Wﬂl WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in column to left

Sheet 1 of 1




CARR-DEE CORP.

37 LINDEN STREET P.0. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-19

GROUND SURFACE

s#1, Oé zo 2;
LQAH-' ] L {2-4-5-7)
é;;;}; Fine Sand, RECOVERED & in.
21 | _ 1 s#2, 2! to 4t
Dense (12-15-32-47)

To Very Dense RECOVERED @ in.

Little Inorganic Silt SH3, &' to 4'90
Ligu (62-120/3")
~-REFUSAL-~- RECQVERED 7 in,

(120 BLOWS, $.S., 140-LB. WGT., WO PERETRATION)

NO WATER ENCOUNTERED _
DRILLER: RENE! DESIMONE
DATE STARTED & COMPLETED: 10-11-00

HOTE: ALTER“ATE TRIAL MADE 6'0" TOWARDS TP-17,
UREFUSALY ENCOUNTERED AT DEPTH OF 310",

ALl samples have been visually ctassified by DRILLER. Unless otherwise specified, water levels noted were ohserved at completion
of borings, and do not necessarily represent permanent ground water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 lb. weight falling 30 inches(s). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 Lb. weight falling 24 inches ().

£
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CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781) 391-4500
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67
Location: ARC BELMONT CAMPUS, BELMONT, MR
BORING TP-20
GROUND SURFACE
LOAH, s#1, 0! to g'
1 £ Fi Sand (2-2-2-4)
race of Fine sSand, RECOVERED 6 in.
: Gravel
2! , s#2, 2 to 4!
(11-14-29-31)
RECOVERED 9 in.
Dense SH3, 4 to 6!
(56-51-64-75)
T e et SAND ' RECOVERED 12’ in.
Trace Yo Little Inorganic Silt
(1 s#4, &' to 7'M
- (79-81-85-106/5")
RECOVERED 7 in.

7

HO WATER ENCOUNTERED
DRILLER: REME' DESIMONE
DATE STARTED & COMPLETED: 10-11-00

HOTE: ALTERNATE TRIAL MADE 4'0" TOMARDS B-34,
UREFUSAL'" ENCOUNTERED AT DEPTH OF &'2%.

AlL samples have been visually classified by'DR!LLER. Uniess othernise specified, water levels noted were observed at completicon

of borings, and do not necessarily represent permanent ground water levels.

required to drive Two-inch Split Sampler é inches using 140 Lb. weight falling 30 inches(1).

(if noted) imdicate number of blows to drive casing one foot, using 300 lb. weight falling 24 inches (&).

- WEEERR

"7/, WEIDLINGER ASSOCIATES INC

CONSULTING ENGINEERS

Figures in parenthesis indicate the number of blows
figures in column to left

Sheet 1 of 1




CARR-DEE CORP.

37 LINDEN STREET P.O. BOX 67 MEDFORD, MA 02155-0001 Telephone (781} 391—4560
To: WEIDLINGER ASSOCIATES, INC., CAMBRIDGE, MA Date: Job No.: 2000-67

Location: ARC BELMONT CAMPUS, BELMONT, MA

BORING TP-21

GROUND SURFACE

S#1, 0' to 2!
Loamy FIME SAND, (2:5-5-6)
Trace of Gravel RECOVERED & in,
2! | 1 s#2, 2' to &
: (19-23-28-31)
Very Dense RECOVERED 9 in.
FINE SAND, Some
Gravel, Little lnorganic Silt, 1 s#3, 41 to 516m
Cobbles : (39-55-81)
RECOVERED 7 in.
5'6"
-REFUSAL -

(120 BLOWS, S.5., 140-LB. WGT., NO PENETRATION)

HO WATER ENCOUNTERED
DRILLER: RENE' DESIMONE
DATE STARTED & COMPLETED: 9-25-00

All samples have been visually classified by DRILLER. Unless otherwise specified, water levels noted were observed at completion
of borings, and do not necessarily represent permanent grourd water levels. Figures in parenthesis indicate the number of blows
required to drive Two-inch Split Sampler & inches using 140 tb, weight falling 30 inches(s). Figures in colum to left

(if noted) indicate number of blows to drive casing one foot, using 300 ib. weight falling 24 inches (&).

Sheet 1 of 1
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Stormwater Report

Required/Provided Recharge Volumes and Drawdown Analysis

Cc10 Appendix C: Standard 3 Computations and Supporting Documentation



=vhb

Recharge Calculations

Project Residences at Bel Mont 13555.04
Calculated by JRB 4/14/2021
Checked by
REQUIRED RECHARGE VOLUME
Hydrologic Area Inches of Runoff Volume
Soil Group (HSG) (ft?) (in) (f))
A 258,311 0.60 12,916
B - 0.35 -
C - 0.25 -
D - 0.10 -
TOTAL 12,916
PROVIDED RECHARGE VOLUME
BASIN #1P:
Multifamily Area Infiltration
Volumes provided below the lowest outlet at elevation:
Provided Volume: Bottom Area Volume
(ft°) (ft’)
4,095 7,425
Drawdown: (Vinfittration/ Asottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 21 (hours)
BASIN #2P:
Recharge Trench Under Access Road
Volumes provided below the lowest outlet at elevation:
Provided Volume: Bottom Area Volume
(ft?) (ft’)
865 865
Drawdown: (Vinfittration/Agottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 12 (hours)

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\Recharge & Drawdown Calculations
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Recharge Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date
BASIN #4P:
Recharge Trench at Eastern Toe of Slope
Provided Volume: Bottom Area Volume
(ft") (ft)
3,100 6,768
Drawdown: (Vinfittration/Asottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 26 (hours)
BASIN #7P:
Recharge Trench Behind Building 8
Provided Volume: Bottom Area Volume
(ft") (ft)
929 1,128
Drawdown: (Vinfiltration/ABottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 14 (hours)
BASIN #8P:
Recharge Trench Behind Building 9
Provided Volume: Bottom Area Volume
(ft") (f)
1,035 1,247
Drawdown: (Vinfittration/ Asottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 14 (hours)

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\Recharge & Drawdown Calculations
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‘f‘"“-—'ﬁlhb Recharge Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date
BASIN #9P:
Recharge Trench Behind Building 7
Provided Volume: Bottom Area Volume
(ft") (f£)
910 1,107
Drawdown: (Vinfittration/Asottom)/Rawl's Rate
Rawls Recharge Rate: 1.02 (in/hr)
Drawdown Time: 14 (hours)
RECHARGE VOLUME SUMMARY
Required Recharge Volume: 12,916 (ft3)
Total Recharge Volume Provided: 18,540 (ft3)

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\Recharge & Drawdown Calculations
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Stormwater Report

Appendix D: Standard 4 Computations and
Supporting Information

> Long-Term Pollution Prevention Plan
> Water Quality Volume Calculations

> TSS Removal Worksheets

D1 Appendix D: Standard 4 Computations and Supporting Information



Stormwater Report

Long-term Pollution Prevention Plan

D2 Appendix D: Standard 4 Computations and Supporting Information



Long-Term Pollution
Prevention Plan

This Long-Term Pollution Prevention Plan has been developed to establish site
management practices that improve the quality of stormwater discharges from the
Project.

Pollutant Control Approach

Maintenance of Pavement Systems

Standard Asphalt Pavement

Regular maintenance of pavement surfaces will prevent pollutants such as oil and
grease, trash, and sediments from entering the stormwater management system. The
following practices should be performed:

> Sweep or vacuum asphalt pavement areas [semi-annually, annually, monthly,
etc] with a commercial cleaning unit and dispose of removed material.

» Check loading docks and dumpster areas frequently for spillage and/or
pavement staining and clean as necessary

> Routinely pick up and remove litter from the parking areas, islands, and
perimeter landscaping.

Maintenance of Vegetated Areas

Proper maintenance of vegetated areas can prevent the pollution of stormwater
runoff by controlling the source of pollutants such as suspended sediments, excess
nutrients, and chemicals from landscape care products. Practices that should be
followed under the regular maintenance of the vegetated landscape include:

Inspect planted areas on a semi-annual basis and remove any litter.
Maintain planted areas adjacent to pavement to prevent soil washout.
Immediately clean any soil deposited on pavement.

YV Vv VY

Re-seed bare areas; install appropriate erosion control measures when native soil
is exposed or erosion channels are forming.

> Plant alternative mixture of grass species in the event of unsuccessful
establishment.

\\vhb\gbl\proj\Wat- . . .

LDVI3658 OdveportsStomate 1 Residences at Bel Mont,: Long Term Pollution Prevention Plan
New\Appendix D - LTPPP-WQV-TSS\Long

Term Pollution Prevention Plan.docx



\4

The grass vegetation should be cut to a height between three and four inches.

\4

Pesticide/Herbicide Usage — No pesticides are to be used unless a single spot

treatment is required for a specific control application.

> Fertilizer usage should be avoided. If deemed necessary, slow release fertilizer
should be used. Fertilizer may be used to begin the establishment of vegetation
in bare or damaged areas, but should not be applied on a regular basis unless
necessary.

> Pet waste provision if applicable.

Management of Snow and Ice

Storage and Disposal

Snow shall be stockpiled on standard pavement surfaces so sand and salt may be
swept in the spring or removed as snow melts and drains through the stormwater
management system. Recommended locations for snow storage are shown on the
attached Snow Storage Plan. Key practices for the safe storage and disposal of snow
include:

» Under no circumstances shall snow be disposed or stored in wetland resource
areas.

» Under no circumstances shall snow be disposed or stored in stormwater basins,
ponds, rain gardens, swales, channels, or trenches.

> Do not stockpile snow on permeable pavement surfaces. Sand and grit in snow
will clog pavement.

» Plow parking areas paved with permeable asphalt pavement carefully. Plow
blades should be set approximately 1” higher than usual to avoid scarring the
pavement and loosening material that could potentially clog surface pores.

> Do not apply abrasives such as sand or grit on or adjacent to permeable asphalt
pavement.

> Monitor application rates of deicing materials on permeable pavement areas and
reduce application rate accordingly. Permeable pavements tend to require less
deicer per unit area because the water is not required to remain liquid over the
entire parking surface area before discharge.

> Do not apply abrasives such as sand or grit on or adjacent to permeable pavers.

> Avoid plowing of areas with permeable pavers.

Salt and Deicing Chemicals

The amount of salt and deicing chemicals to be used on the site shall be reduced to
the minimum amount needed to provide safe pedestrian and vehicle travel. The
following practices should be followed to control the amount of salt and deicing
materials that come into contact with stormwater runoff:

\\vhb\gbl\proj\Wat- . . .

LDVI3658 OdveportsStomate 2 Residences at Bel Mont,: Long Term Pollution Prevention Plan
New\Appendix D - LTPPP-WQV-TSS\Long

Term Pollution Prevention Plan.docx



\\vhb\gbl\proj\Wat-
LD\13555.04\reports\Stormwater -
New\Appendix D - LTPPP-WQV-TSS\Long
Term Pollution Prevention Plan.docx

3

Devices used for spreading salt and deicing chemicals should be capable of
varying the rate of application based on the site specific conditions.

Specific environmentally sensitive areas should be designated as no and/or
reduced salt areas.

Alternate materials [list alternate materials] should be used in place of standard
salt and deicing chemicals in specific environmentally sensitive areas [engineer
to identify].

Sand and salt should be stockpiled under covered storage facilities that prevent
precipitation and adjacent runoff from coming in contact with the deicing
materials

Residences at Bel Mont,: Long Term Pollution Prevention Plan



Spill Prevention and Response Plan

Spill prevention equipment and training will be provided by the property
management company.

Initial Notification

In the event of a spill the facility and/or construction manager or supervisor will
be notified immediately.

FACILITY MANAGER

Name: TBD Home Phone:
Phone: E-mail:
CONSTRUCTION MANAGER

Name: TBD Home Phone:
Phone: E-mail:

The supervisor will first contact the Fire Department and then notify the Police
Department, the Public Health Commission and the Conservation Commission.
The Fire Department is ultimately responsible for matters of public health and
safety and should be notified immediately.

Further Notification

\\vhb\gbl\proj\Wat-
LD\13555.04\reports\Stormwater -
New\Appendix D - LTPPP-WQV-TSS\Long
Term Pollution Prevention Plan.docx

Based on the assessment from the Fire Chief, additional notification to a cleanup
contractor may be made. The Department of Environmental Protection (DEP)
and the EPA may be notified depending upon the nature and severity of the
spill. The Fire Chief will be responsible for determining the level of cleanup and
notification required. The attached list of emergency phone numbers shall be
posted in the main construction/facility office and readily accessible to all
employees. A hazardous waste spill report shall be completed as necessary using
the attached form.

4 Residences at Bel Mont,: Long Term Pollution Prevention Plan



Emergency Notification Phone Numbers

1.  FACILITY MANAGER
Name: TBD Home Phone:
Phone: E-mail:
ALTERENATE
Name: Home Phone:
Phone: E-mail:

2. FIRE DEPARTMENT
Emergency: 911

Business: 617-993-2200
POLICE DEPARTMENT

Emergency: 911

Business: 617-484-1212

3. CLEANUP CONTRACTOR: TBD
Address:

Phone:

4, MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION
Emergency:

Northeast Region — Woburn Office: 978-694-3200

5. NATIONAL RESPONSE CENTER
Phone: (800) 424-8802

ALTERNATE: U.S. ENVIRONMENTAL PROTECTION AGENCY
Emergency:

Business:

6. CONSERVATION COMMISSION
Contact: Mary Trudeau

Phone: 617-993-2667

BOARD OF HEALTH
Contact: Wesley Chin

Phone: 617-993-2720

\\vhb\gbl\proj\Wat- . . .
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Hazardous Waste / Oil Spill Report

\\vhb\gbl\proj\Wat-
LD\13555.04\reports\Stormwater -
New\Appendix D - LTPPP-WQV-TSS\Long
Term Pollution Prevention Plan.docx

Date Time AM/PM

Exact location (Transformer #)

Type of equipment Make Size

S/N Weather Conditions

OnornearWater [ Yes  IfYes, name of body of Water

L] No

Type of chemical/oil spilled

Amount of chemical/oil spilled

Cause of Spill

Measures taken to contain or clean up spill

Amount of chemical/oil recovered Method

Material collected as a result of cleanup:

Drums containing

Drums containing

Drums containing

Location and method of debris disposal

Name and address of any person, firm, or corporation suffering damages:

Procedures, method, and precautions instituted to prevent a similar occurrence from recurring:

Spill reported to General Office by Time AM/PM

Spill reported to DEP / National Response Center by

DEP Date Time AM/PM  Inspector

NRC Date Time AM/PM  Inspector

Additional comments:

6 Residences at Bel Mont,: Long Term Pollution Prevention Plan



Assessment - Initial Containment

The supervisor or manager will assess the incident and initiate containment
control measures with the appropriate spill containment equipment included in
the spill kit kept on-site. A list of recommended spill equipment to be kept on site
is included on the following page.

Fire / Police Department 911
Municipality Health Department 617-993-2720
Municipality Conservation Commission: ~ 617-993-2667

\\vhb\gbl\proj\Wat-

LD\13555.04reports|Stormater - 7 Residences at Bel Mont,: Long Term Pollution Prevention Plan
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Emergency Response Equipment

The following equipment and materials shall be maintained at all times and stored in a secure area for

need.

long-term emergency response
Supplies

SORBENT PILLOWS/”PIGS”
SORBENT BOOM/SOCK
SORBENT PADS
LITE-DRI® ABSORBENT
POUNDS
SHOVEL
PRY BAR
GOGGLES

GLOVES - HEAVY

2

25 FEET
50

5

1 PAIR
1 PAIR

Recommended Suppliers
http://www.newpig.com
Item # KIT276 — mobile container with two pigs,
26 feet of sock, 50 pads, and five pounds of
absorbent (or equivalent)
http://www forestry-suppliers.com
Item # 43210 — Manhole cover pick (or
equivalent)
Item # 33934 — Shovel (or equivalent)
Item # 90926 — Gloves (or equivalent)
Item # 23334 — Goggles (or equivalent)
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Stormwater Operation and Maintenance Plan

Project Information

Site

Residences at Bel Mont
Olmsted Drive
Belmont, Massachusetts

Owner

McLean Hospital Corp
115 Mill Street
Belmont, MA 02478

Site Supervisor

TBD

Name:

Telephone:

Cell phone:

Email:
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Description of Stormwater Maintenance Measures

The following Operation and Maintenance (O&M) program is proposed to

ensure the continued effectiveness of the stormwater management system.

Attached to this plan are a Stormwater Best Management Practices Checklist and

Maintenance Figure for use during the long term operation and maintenance of

the stormwater management system.

Catch Basins

>

All catch basins shall be inspected and cleaned a minimum of at least once
per year.

Sediment (if more than six inches deep) and/or floatable pollutants shall be
pumped from the basin and disposed of at an approved offsite facility in
accordance with all applicable regulations.

Any structural damage or other indication of malfunction will be reported to
the site manager and repaired as necessary

During colder periods, the catch basin grates must be kept free of snow and
ice.

During warmer periods, the catch basin grates must be kept free of leaves,
litter, sand, and debris.

Subsurface Infiltration and Detention
Systems

>

The subsurface systems will be inspected at least once each year by removing
the manhole/access port covers and determining the thickness of sediment
that has accumulated in the sediment removal row.

If sediment is more than six inches deep, it must be suspended via flushing
with clean water and removed using a vactor truck.

Manufacturer’s specifications and instructions for cleaning the sediment
removal row is provided as an attachment to this section.

Emergency overflow pipes will be examined at least once each year and
verified that no blockage has occurred.

System will be observed after rainfalls to see if it is properly draining.

Structural Water Quality Devices

\\vhb\gbl\proj\Wat-
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Inspect devices monthly for the first three months after construction.

After initial three month period, all water quality units are to be inspected at
least four times per year and cleaned a minimum of at least once per year or
when sediment reaches 8” in depth.

Follow manufacturer instructions for inspection and cleaning and contact
manufacturer if system is malfunctioning.

Residences at Bel Mont,: Long Term Pollution Prevention Plan
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Stormwater Outfalls

> Inspect outfall locations monthly for the first three months after construction
to ensure proper functioning and correct any areas that have settled or
experienced washouts.

> Inspect outfalls annually after initial three month period.

» Annual inspections should be supplemented after large storms, when
washouts may occur.

> Maintain vegetation around outfalls to prevent blockages at the outfall.

» Maintain rip rap pad below each outfall and replace any washouts.

» Remove and dispose of any trash or debris at the outfall.

Roof Drain Leaders

Perform routine roof inspections quarterly.

Keep roofs clean and free of debris.

Keep roof drainage systems clear.

Keep roof access limited to authorized personnel.

YV VY VY Y

Clean inlets draining to the subsurface bed twice per year as necessary.

11 Residences at Bel Mont,: Long Term Pollution Prevention Plan
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Maintenance Guidelines

The primary purpose of the Stormwater Management
StormFilter® is to filter and prevent pollutants from entering our
waterways. Like any effective filtration system, periodically these
pollutants must be removed to restore the StormeFilter to its full
efficiency and effectiveness.

Maintenance requirements and frequency are dependent on the
pollutant load characteristics of each site. Maintenance activities
may be required in the event of a chemical spill or due to
excessive sediment loading from site erosion or extreme storms. It
is a good practice to inspect the system after major storm events.

Maintenance Procedures

Although there are many effective maintenance options, we
believe the following procedure to be efficient, using common
equipment and existing maintenance protocols. The following
two-step procedure is recommended::

1. Inspection

* Inspection of the vault interior to determine the need for
maintenance.

2. Maintenance
* Cartridge replacement
e Sediment removal

Inspection and Maintenance Timing

At least one scheduled inspection should take place per year with
maintenance following as warranted.

First, an inspection should be done before the winter season.
During the inspection the need for maintenance should be
determined and, if disposal during maintenance will be required,
samples of the accumulated sediments and media should be
obtained.

Second, if warranted, a maintenance (replacement of the filter
cartridges and removal of accumulated sediments) should be
performed during periods of dry weather.

In addition to these two activities, it is important to check

the condition of the StormFilter unit after major storms for
potential damage caused by high flows and for high sediment
accumulation that may be caused by localized erosion in the
drainage area. It may be necessary to adjust the inspection/
maintenance schedule depending on the actual operating
conditions encountered by the system. In general, inspection
activities can be conducted at any time, and maintenance should
occur, if warranted, during dryer months in late summer to early
fall.

Maintenance Frequency

The primary factor for determining frequency of maintenance for
the StormfFilter is sediment loading.

A properly functioning system will remove solids from water by
trapping particulates in the porous structure of the filter media
inside the cartridges. The flow through the system will naturally
decrease as more and more particulates are trapped. Eventually
the flow through the cartridges will be low enough to require
replacement. It may be possible to extend the usable span of the
cartridges by removing sediment from upstream trapping devices
on a routine as-needed basis, in order to prevent material from
being re-suspended and discharged to the StormFilter treatment
system.

The average maintenance lifecycle is approximately 1-5 years.
Site conditions greatly influence maintenance requirements.
StormpFilter units located in areas with erosion or active
construction may need to be inspected and maintained more
often than those with fully stabilized surface conditions.

Regulatory requirements or a chemical spill can shift maintenance
timing as well. The maintenance frequency may be adjusted as
additional monitoring information becomes available during the
inspection program. Areas that develop known problems should
be inspected more frequently than areas that demonstrate no
problems, particularly after major storms. Ultimately, inspection
and maintenance activities should be scheduled based on the
historic records and characteristics of an individual StormFilter
system or site. It is recommended that the site owner develop

a database to properly manage StormFilter inspection and
maintenance programs..



Maintenance Decision Tree

The need for maintenance is typically based on results of the
inspection. The following Maintenance Decision Tree should be used as
a general guide. (Other factors, such as Regulatory Requirements, may
need to be considered).

Please note Stormwater Management StormFilter devices installed
downstream of, or integrated within, a stormwater storage facility
typically have different operational parameters (i.e. draindown time). In
these cases, the inspector must understand the relationship between
the retention/detention facility and the treatment system by evaluating
site specific civil engineering plans, or contacting the engineer of record,
and make adjustments to the below guidance as necessary. Sediment
deposition depths and patterns within the StormFilter are likely to

be quite different compared to systems without upstream storage

and therefore shouldn’t be used exclusively to evaluate a need for
maintenance.

/‘g{/ ROy % ; .
|nspection Procedures 1. Sediment loading on the vault floor.
a. If >4" of accumulated sediment, maintenance is

The primary goal of an inspection is to assess the condition of the
cartridges relative to the level of visual sediment loading as it relates
to decreased treatment capacity. It may be desirable to conduct this 2. Sediment loading on top of the cartridge.

inspection during a storm to observe the relative flow through the a. If >1/4" of accumulation, maintenance is required.
filter cartridges. If the submerged cartridges are severely plugged,

then typically large amounts of sediments will be present and very ~ 3- Submerged cartridges.

required.

little flow will be discharged from the drainage pipes. If this is the a. If >4" of static water above cartridge bottom for more
case, then maintenance is warranted and the cartridges need to be than 24 hours after end of rain event, maintenance
replaced. is required. (Catch basins have standing water in the

. . cartridge bay.)
Warning: In the case of a spill, the worker should abort

inspection activities until the proper guidance is obtained. 4. Plugged media.
Notify the local hazard control agency and Contech Engineered a. While not required in all cases, inspection of the media
Solutions immediately. within the cartridge may provide valuable additional

: . information.
To conduct an inspection:

b. If pore space between media granules is absent,

Important: Inspection should be performed by a person who is . i .
maintenance is required.

familiar with the operation and configuration of the StormFilter
treatment unit and the unit’s role, relative to detention or 5. Bypass condition.

retention facilities onsite. a. If inspection is conducted during an average rain fall

1. If applicable, set up safety equipment to protect and notify event and StormFilter remains in bypass condition
surrounding vehicle and pedestrian traffic. (water over the internal outlet baffle wall or submerged
2. Visually inspect the external condition of the unit and take notes cartridges), maintenance is required.
concerning defects/problems. 6. Hazardous material release.
3. Open the access portals to the vault and allow the system vent. a.  If hazardous material release (automotive fluids or other)
4. Without entering the vault, visually inspect the inside of the is reported, maintenance is required.

unit, and note accumulations of liquids and solids. )
. ) 7. Pronounced scum line.
5. Be sure to record the level of sediment build-up on the floor of

the vault, in the forebay, and on top of the cartridges. If flow
is occurring, note the flow of water per drainage pipe. Record
all observations. Digital pictures are valuable for historical
documentation.

a. If pronounced scum line (say = 1/4" thick) is present
above top cap, maintenance is required.

6. Close and fasten the access portals.
7. Remove safety equipment.

8. If appropriate, make notes about the local drainage area relative
to ongoing construction, erosion problems, or high loading of
other materials to the system.

9. Discuss conditions that suggest maintenance and make decision
as to whether or not maintenance is needed.



Maintenance

Depending on the configuration of the particular system,
maintenance personnel will be required to enter the vault to
perform the maintenance.

Important: If vault entry is required, OSHA rules for confined
space entry must be followed.

Filter cartridge replacement should occur during dry weather.
It may be necessary to plug the filter inlet pipe if base flows is
occurring.

Replacement cartridges can be delivered to the site or customers
facility. Information concerning how to obtain the replacement
cartridges is available from Contech Engineered Solutions.

Warning: In the case of a spill, the maintenance personnel
should abort maintenance activities until the proper guidance
is obtained. Notify the local hazard control agency and
Contech Engineered Solutions immediately.

To conduct cartridge replacement and sediment removal
maintenance:

1. If applicable, set up safety equipment to protect maintenance
personnel and pedestrians from site hazards.

2. Visually inspect the external condition of the unit and take
notes concerning defects/problems.

3. Open the doors (access portals) to the vault and allow the
system to vent.

4. Without entering the vault, give the inside of the unit,
including components, a general condition inspection.

5. Make notes about the external and internal condition of
the vault. Give particular attention to recording the level of
sediment build-up on the floor of the vault, in the forebay,
and on top of the internal components.

6. Using appropriate equipment offload the replacement
cartridges (up to 150 Ibs. each) and set aside.

7. Remove used cartridges from the vault using one of the
following methods:

Method 1:

A. This activity will require that maintenance personnel enter
the vault to remove the cartridges from the under drain
manifold and place them under the vault opening for
lifting (removal). Disconnect each filter cartridge from the
underdrain connector by rotating counterclockwise 1/4 of
a turn. Roll the loose cartridge, on edge, to a convenient
spot beneath the vault access.

Using appropriate hoisting equipment, attach a cable
from the boom, crane, or tripod to the loose cartridge.
Contact Contech Engineered Solutions for suggested
attachment devices.

B. Remove the used cartridges (up to 250 Ibs. each) from the
vault.

Important: Care must be used to avoid damaging the
cartridges during removal and installation. The cost of
repairing components damaged during maintenance will be
the responsibility of the owner.

C. Set the used cartridge aside or load onto the hauling
truck.

D. Continue steps a through c until all cartridges have been
removed.

Method 2:

A.  This activity will require that maintenance personnel enter
the vault to remove the cartridges from the under drain
manifold and place them under the vault opening for
lifting (removal). Disconnect each filter cartridge from the
underdrain connector by rotating counterclockwise 1/4 of
a turn. Roll the loose cartridge, on edge, to a convenient
spot beneath the vault access.

B.  Unscrew the cartridge cap.
C.  Remove the cartridge hood and float.

D. At location under structure access, tip the cartridge on its
side.

E. Empty the cartridge onto the vault floor. Reassemble the
empty cartridge.

F. Set the empty, used cartridge aside or load onto the
hauling truck.

G. Continue steps a through e until all cartridges have been
removed.



8. Remove accumulated sediment from the floor of the
vault and from the forebay. This can most effectively be
accomplished by use of a vacuum truck.

9. Once the sediments are removed, assess the condition of the
vault and the condition of the connectors.

10.Using the vacuum truck boom, crane, or tripod, lower and
install the new cartridges. Once again, take care not to
damage connections.

11.Close and fasten the door.
12.Remove safety equipment.
13.Finally, dispose of the accumulated materials in accordance

with applicable regulations. Make arrangements to return the
used empty cartridges to Contech Engineered Solutions.

Related Maintenance Activities -
Performed on an as-needed basis

StormFilter units are often just one of many structures in a more
comprehensive stormwater drainage and treatment system.

In order for maintenance of the StormfFilter to be successful, it
is imperative that all other components be properly maintained.
The maintenance/repair of upstream facilities should be carried
out prior to StormFilter maintenance activities.

In addition to considering upstream facilities, it is also important
to correct any problems identified in the drainage area. Drainage
area concerns may include: erosion problems, heavy oil loading,

and discharges of inappropriate materials.

Material Disposal

The accumulated sediment found in stormwater treatment

and conveyance systems must be handled and disposed of in
accordance with regulatory protocols. It is possible for sediments
to contain measurable concentrations of heavy metals and
organic chemicals (such as pesticides and petroleum products).
Areas with the greatest potential for high pollutant loading
include industrial areas and heavily traveled roads.

Sediments and water must be disposed of in accordance with

all applicable waste disposal regulations. When scheduling
maintenance, consideration must be made for the disposal of
solid and liquid wastes. This typically requires coordination with
a local landfill for solid waste disposal. For liquid waste disposal
a number of options are available including a municipal vacuum
truck decant facility, local waste water treatment plant or on-site
treatment and discharge.




Inspection Report

Date: Personnel:

Location: System Size: Months in Service:

System Type: Vault D Cast-In-Place D Linear Catch Basin D Manhole D Other:
Sediment Thickness in Forebay: Date:

Sediment Depth on Vault Floor:

Sediment Depth on Cartridge Top(s):

Structural Damage:

Estimated Flow from Drainage Pipes (if available):

Cartridges Submerged: Yes [ ] No [ ] DepthofStanding Water:

StormFilter Maintenance Activities (check off if done and give description)

[ ] Trash and Debris Removal:

[ ] Minor Structural Repairs:

[ ] Drainage Area Report

Excessive Oil Loading: Yes [ ] No [ ] Source:

Sediment Accumulation on Pavement: Yes D No D Source:

Erosion of Landscaped Areas: Yes [ ] No [ ] Source:

Items Needing Further Work:

Owners should contact the local public works department and inquire about how the department disposes of their street waste
residuals.

Other Comments:

Review the condition reports from the previous inspection visits.



StormFilter Maintenance Report

Date: Personnel:
Location: System Size:
System Type: Vault [ ] Cast-In-Place | | Linear Catch Basin | | Manhole [ | Other:

List Safety Procedures and Equipment Used:

System Observations

Months in Service:

Qil in Forebay (if present): Yes D No D

Sediment Depth in Forebay (if present):

Sediment Depth on Vault Floor:

Sediment Depth on Cartridge Top(s):

Structural Damage:

Drainage Area Report
Excessive Oil Loading: Yes [ |  No [ ] Source:

Sediment Accumulation on Pavement:  Yes D No D Source:

Erosion of Landscaped Areas: Yes [ ] No [ ] Source:

StormFilter Cartridge Replacement Maintenance Activities

Remove Trash and Debris: Yes [] No | | Details:
Replace Cartridges: Yes D No D Details:
Sediment Removed: Yes | | No | ] Details:

Quantity of Sediment Removed (estimate?):

Minor Structural Repairs: Yes [ ] No [ | Details:

Residuals (debris, sediment) Disposal Methods:

Notes:
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CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB — SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 3. WASDOE PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




Distance from Water Surface
Di t . . di t St it
iameter to Top of Sediment Pile Sediment Storage Capacity

CDS Model

ft y? m3
CDS1515 3 0.9 3.0 0.9 0.5 0.4
CDS2015 4 1.2 3.0 0.9 0.9 0.7
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3025 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3
CDS5640 10 3.0 6.3 1.9 8.7 6.7
CDS5653 10 3.0 7.7 2.3 8.7 6.7
CDS5668 10 3.0 9.3 2.8 8.7 6.7
CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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The Stormwater Management StormFilter®- PhosphoSorb®

Field Performance Summary

A three year field performance evaluation of The Stormwater Management StormFilter® (StormFilter) with PhosphoSorb®
media operating at a specific flow rate of 1.67 gpm/ft> was completed at a 0.06 acre roadway site in Zigzag, Oregon. The
Quality Assurance Project Plan (QAPP) for this evaluation followed the Guidance for Evaluating Emerging Stormwater
Treatment Technologies: Technology Assessment Protocol — Ecology (TAPE, 2011). The StormFilter with PhosphoSorb
Technical Evaluation Report resulted in a General Use Level Designation from Washington State Department of Ecology for
Total Suspended Solids (TSS) and Total Phosphorus removal.

Results of the field performance evaluation for 17 qualified events are provided in Table 1.

Table 1. StormFilter with PhosphoSorb Field Evaluation Results

Sample Average Average Average Aggregate Pollutant

. . 1
Parameter population Influent Effluent Removal Load Reduction Load Reduction
(n) (mg/L)  (mg/L) (%) (%)

TSS 17 380 40 88 89 RS U
o
§ SSC<500 um 15 325 40 87 89 82% Total Phosphorus

Silt and Clay® 16 153 32 78 82 .
- T and LAy 50% Total Nitrogen
£ Total Phosphorus 17 0.33 0.07 73 82
()
3 Total Nitrogen 17 1.14 0.57 43 50

Total Zinc 15 0.129 0.024 78 81

Dissolved Zinc 7 0.016 0.01 28 32
ﬁ Total Copper 15 0.026 0.005 79 82
S Dissolved Copper 7 0.004  0.003 30 28

Total Aluminum 16 5.85 1.08 83 83

Total Lead 15 0.009 0.003 64 70

! Treatment Efficiency Calculation, Method #2 (TAPE, 2008)
2 Suspended Solids less than 62.5 microns

Data were analyzed using the TAPE bootstrap confidence interval calculator for TSS and Total Phosphorus. The lower 95%
confidence interval for TSS removal efficiency was 85%. The lower 95% confidence interval for total phosphorus removal
efficiency was 67%. The upper 95% confidence interval for total phosphorus effluent concentration was 0.084 mg/L.

Over the entire 37 month evaluation period, the total effluent volume recorded at the site was 376,244 gallons. A total of
14,060 gallons were bypassed through the system accounting for 4% of the total recorded volume. A total of 26 events
contained bypass flow, with 23 of those events producing peak flows exceeding the design treatment capacity of the system.
The three events with bypass flows occurring below the design treatment capacity triggered maintenance. During the
evaluation period, the system lasted between 10 and 12 months between maintenance events and retained an average of
291 pounds of sediment per maintenance event.

©2015 Contech Engineered solutions Page 1 of 2
www.conteches.com
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Vhb Water Quality Volume Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date

BASIN #1P
Runoff from subcatchment PR-5

Water Quality Storm Runoff Depth (in) 0.5
Total Impervious Area (ft%) 68,345
BASIN WQV:
Runoff Depth to be Treated Volume
(in) (ft)
Required Stormwater Standards WQV: 0.5 2,848
Phosphorous Treatment Volume: 1.2 6.835
Provided Volume: . Area Cumulative Volume
Elevation ) 3
(ft%) (ft")
191.5 4,095 0
194.0 4,095 7,425
7,425

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations 1 Of 6
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Vhb Water Quality Volume Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date

BASIN #4P
Runoff from subcatchment PR-7 and PR-9

Water Quality Storm Runoff Depth (in) 0.5
Total Impervious Area (ft%) 42,732
BASIN WQV:
Runoff Depth to be Treated Volume
(in) (ft)
Required Stormwater Standards WQV: 0.5 1,781
Phosphorous Treatment Volume: 1.8 6.410
Provided Volume: . Area Cumulative Volume
Elevation ) 3
(ft°) (ft°)
169.0 3,100 0
172.75 3,100 6,768
6,768

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations 2 Of 6
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Vhb Water Quality Volume Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date

BASIN #2P
Runoff from subcatchment PR-12

Water Quality Storm Runoff Depth (in) 0.5
Total Impervious Area (ft%) 7,013
BASIN WQV:
Runoff Depth to be Treated Volume
(in) (ft})
Required Stormwater Standards WQV: 0.5 292
Phosphorous Treatment Volume: 1.4 818
Provided Volume: ] Area Cumulative Volume
Elevation ) 3
(ft°) (ft")
Bottom of Stone 178.0 865
Weir Elevation 180.0 865 865

00
(=2}
(%]

Vol provided below weir:

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations 3 Of 6
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V h] Water Quality Volume Calculations
Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date
BASIN #7P

Runoff from subcatchment PR-13

Water Quality Storm Runoff Depth (in)

0.5
Total Impervious Area (ft%) 10,542
BASIN WQV:
Runoff Depth to be Treated Volume
(in) (ft)
Required Stormwater Standards WQV: 0.5 439
Phosphorous Treatment Volume: 1.2 1,054
Provided Volume: . Area Cumulative Volume
Elevation ) 3
(ft%) (ft")
Bottom of Stone 165.0 929
Weir Elevation 167.5 929 1,128
Vol provided below weir: 1,128

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations

4 of 6
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Vhb Water Quality Volume Calculations

Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date
BASIN #8P
Runoff from subcatchment PR-14
Water Quality Storm Runoff Depth (in) 0.5
Total Impervious Area (ft%) 10,542
BASIN WQV:
Runoff Depth to be Treated Volume
(in) (ft})
Required Stormwater Standards WQV: 0.5 439
Phosphorous Treatment Volume: 1.4 1,230
Provided Volume: . Area Cumulative Volume
Elevation ) 3
(ft) (ft)
Bottom of Stone 169.0 1,035
Weir Elevation 171.5 1,035 1,247
Vol provided below weir: 1,247

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations

50f6
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V h] Water Quality Volume Calculations
Project Residences at Bel Mont Project # 13555.04
Calculated by JRB Date 4/14/2021
Checked by Date
BASIN #9P

Runoff from subcatchment PR-15

Water Quality Storm Runoff Depth (in)

0.5
Total Impervious Area (ft%) 4,008
BASIN WQV:
Runoff Depth to be Treated Volume

(in) (ft))

Required Stormwater Standards WQV: 0.5 167

Phosphorous Treatment Volume: 2.0 668
Provided Volume: ] Area Cumulative Volume

Elevation ) 3
(ft9) (ft))
Bottom of Stone 166.0 910
Weir Elevation 168.5 910 1,107
Vol provided below weir: 1,107

\\vhb\gb\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Volume Calculations

60of6
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< J Name: Residences at Bel Mont Proj. No.: 13555.04

MS ,Rﬂacﬁw:mmﬂﬂ Belmont, MA Date: 4/12/2021
ost ICe bOX
Watertown, MA 02471 ﬁo_.j_ucﬁma Uv\“ JRB
P 617.924.1770 Checked by:
MaDEP Standard Method to Convert Required Water Quality Volume to a Discharge Rate
Tc
Water Quality | Impervious Area | Impervious Area waQv qu Q
Unit (sf) (mi?) (inches) (min) (hrs) (csm/in) (cfs)
Stormfilter #1 62,204 0.0022 0.5 6.0 0.100 752 0.84
Stormfilter #2 83,983 0.0030 0.5 6.0 0.100 752 113

Water Quality Flow (WQF) = Q = (qu) (A) (WQV)

Where: qu = the unit peak discharge (in csm/in)
A = impervious surface drainage area ( in square miles)
WQV = water quality volume (in inches)

Provided: Stormfilter 1: 21 cartridges required
Stormfilter 2: 28 cartridges required

Notes:
1. Refer to MaDEP Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured Proprietary

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\Water Quality Flow Calcs
4/28/2021
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TSS Removal Calculation Worksheet

Project Name:  Residences at Bel Mont Sheet: 1of3
VHB, Inc.. Project Number:  13555.04 Date:  14-Apr-2021
101 Walnut Street — .
Post Office Box 9151 Location:  Belmont MA Computed by:  JRB
Watertown, MA 02471 Discharge Point: ~ DP-1, DP-3 Checked by:
P 617.924.1770 Drainage Area(s):  PR-1, PR-6, PR-7
A B C D E
. Amount Removed Remaining Load (D
BMP* TSS Removal Rate* Starting TSS Load**
(C*D) E)
Deep Sump and Hooded
poump o 25% 1.00 0.25 0.75
Catch Basin
Water Quality Unit 90% 0.75 0.68 0.08
0% 0.08 0.00 0.08
0% 0.08 0.00 0.08
0% 0.08 0.00 0.08
* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1. Treatment Train
Removal rates for proprietary devices will be sized by the manufacturer to achieve a 93%

minimum of 90% TSS removal

** Equals remaining load from previous BMP (E)

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\TSS Removal Calculations

TSS Removal =




\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\TSS Removal Calculations

' TSS Removal Calculation Worksheet
~vhb
VHB | Project Name:  Residences at Bel Mont Sheet: 2 of3
, Inc.. . . : _ADr-
101 Walnut Street Project Number:  13555.04 Date:  14-Apr-2021
Post Office Box 9151 Location:  Belmont MA Computed by:  JRB
Watertown, MA 02471 Discharge Point:  DP-1, DP-3 Checked by:
(617) 924-1770 Drainage Area(s): PR-3, PR-4, PR-10
A B C D E
: Amount Removed Remaining Load (D
BMP* TSS Removal Rate* Starting TSS Load**
(C*D) E)
Deep Sump and Hooded
D e o 25% 1.00 0.25 0.75
atch Basin
StormFilter 89% 0.75 0.67 0.08
0% 0.08 0.00 0.08
0% 0.08 0.00 0.08
0% 0.08 0.00 0.08
* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1. Removal Treatment Train
rates for proprietary devices are from manufacturer data. 92%
** Equals remaining load from previous BMP (E) TSS Removal =




P 617.924.1770

101 Walnut Street
Post Office Box 9151
Watertown, MA 02471

Project Name:

Discharge Point:

Drainage Area(s):

1. Pre-Treatment prior to Infiltration

Residences at Bel Mont

Project Number:

13555.04

Location:

Belmont MA

DP-3

PR-5, PR-7

Sheet:

Date:
Computed by:
Checked by:

TSS Removal Calculation Worksheet

30of3

14-Apr-2021

JRB

Amount Removed

Remaining Load

2. Total TSS Removal including Pretreatment 1.

BMP* TSS Removal Rate* || [|Starting TSS Load**
(C*D) (D-E)
Deep S:mp and 'Hooded 25% 100% 25% 75%
atch Basin
Water Quality Unit 80% 75% 60% 15%
0% 15% 0% 15%
Pre-Treatment TSS Removal = 85%

BMP*

TSS Removal Rate*

Starting TSS Load**

Amount Removed

Remaining Load

(C*D) (D-E)

Pretreatment 85% 100% 85% 15%
Infiltration Trench 80% 15% 12% 3%
0% 3% 0% 3%

0% 3% 0% 3%
T e e o S 0 e S Trgatment Trai oo

** Equals remaining load from previous BMP (E)

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\TSS Removal Calculations

TSS Removal =




Stormwater Report

Appendix E: Standard 8 Supporting
Information

> List of recommended Construction Period BMPs

> Recommended construction period maintenance checklist

F1 Appendix E:  Standard 8 Supporting Information



Stormwater Report

Recommended Construction Period Pollution Prevention and
Erosion and Sedimentation Controls

F2 Appendix E:  Standard 8 Supporting Information
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Erosion and Sedimentation Control

Measures

The following erosion and sedimentation controls are for use during the earthwork
and construction phases of the project. The following controls are provided as
recommendations for the site contractor and do not constitute or replace the final
Stormwater Pollution Prevention Plan that must be fully implemented by the
Contractor and owner in Compliance with EPA NPDES regulations.

Siltsock

Filter socks filled with compost will be placed to trap sediment transported by runoff
before it reaches the drainage system or leaves the construction site.

Silt Fencing

In areas where high runoff velocities or high sediment loads are expected, hay bale
barriers will be backed up with silt fencing. This semi-permeable barrier made of a
synthetic porous fabric will provide additional protection. The silt fences and hay bale
barrier will be replaced as determined by periodic field inspections.

Catch Basin Protection

Newly constructed and existing catch basins will be protected with hay bale barriers
(where appropriate) or silt sacks throughout construction.

Gravel and Construction
Entrance/Exit

A temporary crushed-stone construction entrance/exit will be constructed. A cross
slope will be placed in the entrance to direct runoff to a protected catch basin inlet or
settling area. If deemed necessary after construction begins, a wash pad may be
included to wash off vehicle wheels before leaving the project site.

Diversion Channels

Diversion channels will be used to collect runoff from construction areas and
discharge to either sedimentation basins or protected catch basin inlets.

Temporary Sediment Basins

Temporary sediment basins will be designed either as excavations or bermed
stormwater detention structures (depending on grading) that will retain runoff for a
sufficient period of time to allow suspended soil particles to settle out prior to



discharge. These temporary basins will be located based on construction needs as
determined by the contractor and outlet devices will be designed to control velocity
and sediment. Points of discharge from sediment basins will be stabilized to minimize
erosion.

Vegetative Slope
Stabilization

Stabilization of open soil surfaces will be implemented within 14 days after grading or
construction activities have temporarily or permanently ceased, unless there is
sufficient snow cover to prohibit implementation. Vegetative slope stabilization will
be used to minimize erosion on slopes of 3:1 or flatter. Annual grasses, such as
annual rye, will be used to ensure rapid germination and production of root mass.
Permanent stabilization will be completed with the planting of perennial grasses or
legumes. Establishment of temporary and permanent vegetative cover may be
established by hydro-seeding or sodding. A suitable topsoil, good seedbed
preparation, and adequate lime, fertilizer and water will be provided for effective
establishment of these vegetative stabilization methods. Mulch will also be used after
permanent seeding to protect soil from the impact of falling rain and to increase the
capacity of the soil to absorb water.

Maintenance

> The contractor or subcontractor will be responsible for implementing each
control shown on the Sedimentation and Erosion Control Plan. In accordance
with EPA regulations, the contractor must sign a copy of a certification to verify
that a plan has been prepared and that permit regulations are understood.

> The on-site contractor will inspect all sediment and erosion control structures
periodically and after each rainfall event. Records of the inspections will be
prepared and maintained on-site by the contractor.

> Silt shall be removed from behind barriers if greater than 6-inches deep or as
needed.

>» Damaged or deteriorated items will be repaired immediately after identification.

» The underside of hay bales should be kept in close contact with the earth and
reset as necessary.

» Sediment that is collected in structures shall be disposed of properly and covered
if stored on-site.

> Erosion control structures shall remain in place until all disturbed earth has been
securely stabilized. After removal of structures, disturbed areas shall be regraded
and stabilized as necessary.



Residences at Bel Mont, Belmont Massachusetts
Construction Best Management Practices — Maintenance/ Evaluation Checklist

Best Management Inspection Date Inspector Minimum Maintenance and Key Cleaning/Repair Needed Date of Performed by
Practice Frequency Inspected P Iltems to Check (List Items) Cleaning/Repair y:

Weekly and L
Erosion Control after 4" storm Inspect for deterioration or [ Jyes [ ]no
Barriers/Silt Fencing events or failure. Remove sediment as

Weekly and
Silt Sack Catch Basin after 72" storm Inspect for proper operation of |[ Jyes [ Jno
Protection events or catch basin. If clogged, dispose

greater of sediment.

. Weekly and Inspect for breakdown of

Gravel and Construction | after 2" storm crushed-stone. Reapply stone if [ lyes [ Ino
Entrance/Exit events or necessary to depths specified in

greater construction documents.

Weekly and
Vegetative Slope after 72" storm Inspect for erosion. Correct if [ lyes [ Ino
Stabilization events or necessary.

greater

Weekly and
Temporary Sediment after 72" storm Inspect for proper function. [ lyes [Ino
Basins events or Correct if necessary.

greater

[ lyes [ Jno

Stormwater Control Manager

Checklist.docx
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Appendix F: Local Compliance

> Phosphorous Removal Calculations

>  Town of Belmont Stormwater Checklist

F3 Appendix F: Local Compliance
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Phosphorous Removal Calculations

F4 Appendix F: Local Compliance



Computations ‘é‘ﬁlhb

Project: Mclean Zone 3 Project # 13555.04
Location: Belmont, MA Sheet 1 of 1
Calculated by: JRB Date: 4/15/2021

Checked by: Date:

Title Phosphorous Removal

Phosphorous Removal Rates
BMP Removal Rate Notes
Infiltration Trench 80% 1.02 in/hr, 0.5 inches of runoff treated*
Infiltration Trench 86% 1.02 in/hr, 0.6 inches of runoff treated*
Infiltration Trench 96% 1.02 in/hr, 1.0 inches of runoff treated*
Infiltration Trench 97% 1.02 in/hr, 1.2 inches of runoff treated*
Infiltration Trench 98% 1.02 in/hr, 1.4 inches of runoff treated*
Infiltration Trench 99% 1.02 in/hr, 1.8 inches of runoff treated*
Infiltration Trench 100% 1.02 in/hr, 2.0 inches of runoff treated*
Contech Stormfilter 82% Per Contech Field Performance Study

*Removal Rate from Appendix F, Attachment 3 of Massachusetts MS4

Phosphorous Load Reduction Target: 60%
Phosphorous Loading
Land Use Cover Type PLER (Ib/ac/yr)
Multi-Family and High Impervious 232
Density Residential Pervious (HSG B) 0.12
Proposed Conditions Phosphorous Loading
. ) P to BMP Removal Phosphorous after
Subcatchment Impervious (ac) | Pervious (ac) BMP
(Ib/year) Rate treatment(lb/year)
PR-1* 04 1.1 1.0 - 0% 1.0 Ib/year
PR-2 0.1 0.5 0.2 - 0% 0.2 Ib/year
PR-3* 1.9 14 4.6 5P 82% 0.8 Ib/year
PR-4* 1.2 0.9 2.9 6P 82% 0.5 Ib/year
PR-5 1.6 0.2 3.7 1P 97% 0.1 Ib/year
PR-6 0.2 0.1 0.5 - 0% 0.5 Ib/year
PR-7 0.7 0.3 1.7 4P 99% 0.0 Ib/year
PR-8 0.0 1.0 0.1 - 0% 0.1 Ib/year
PR-9 0.3 0.0 0.6 4P 99% 0.0 Ib/year
PR-10* 0.2 0.1 0.5 6P 82% 0.1 Ib/year
PR-11 0.0 0.5 0.1 - 0% 0.1 Ib/year
PR-12 0.2 0.0 0.4 2P 98% 0.0 Ib/year
PR-13* 0.2 0.0 0.6 7P 97% 0.0 Ib/year
PR-14* 0.2 0.0 0.6 8P 98% 0.0 Ib/year
PR-15* 0.1 0.0 0.2 9P 100% 0.0 Ib/year
* - denotes subcatchment drainining to Charles River via Beaver Brook Total 3.5 Ib/year
Total (ac) 7.3 5.9
Summary Table - Project Site
Existing Phosphorous Loading Rate 17.6 Ib/year
Proposed Phosphorous Loading Rate 35 Ib/year
Percent Reduction 80.2%
Summary Table - Draining to Charles River
Existing Phosphorous Loading Rate 104 Ib/year
Proposed Phosphorous Loading Rate 24 Ib/year
Percent Reduction 76.5%

\\vhb\gbl\proj\Wat-LD\13555.04\tech\Stormwater\Phosphorous Removal
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

A. Introduction

A Stormwater Management and Erosion Control Report must be submitted with the building permit
application for a project that is covered by the Town of Belmont Stormwater Management and

Erosion Control Bylaw. The following checklist is NOT a substitute for the Report (which should provide
more substantive and detailed information) but is offered here as a tool to help the applicant organize
their Stormwater Management and Erosion Control documentation for their Report and for the reviewer to
assess this information in a consistent format. As noted in the Checklist, the 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 Report must include:

e The Checklist completed and stamped by a Registered Professional Engineer (see page 2) that
certifies that the Report contains all required submittals.” This Checklist is to be used as the cover
for the completed 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 8°

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the 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 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. The Report shall also document compliance with the Stormwater Management
and Erosion Control Bylaw recognizing the bylaw contains provisions that could be more strict or broader
in scope than the Stormwater Management Standards.

To ensure that the Report is complete, applicants are required to fill in the Report Checklist by checking
the box to indicate that the specified information has been included in the Report. If any of the
information specified in the checklist has not been submitted, the applicant must provide an explanation.
The completed Stormwater Management and Erosion Control Checklist and Certification must be

! The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit 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 a permit 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.
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

B. Report 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 Report. The checklist is also intended to provide the reviewing
authority with a summary of the components necessary for a comprehensive Report that addresses the
ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete 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 Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Management and Erosion Control Report, including the soil evaluation,
computations, Long-term Pollution Prevention Plan, the Construction Period Erosion and Sedimentation
Control Plan, the Long-term Post-Construction Operation and Maintenance Plan, the lllicit 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. | 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

M 4/29/2021

| 4
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

60-325 - Stormwater Management and Erosion Control Bylaw (excerpt)

F Stormwater Management and Erosion Control
F (1) Regulated Activities

A Stormwater Management and Erosion Control Permit shall be required prior to undertaking any land
disturbance that involves:

(a) An alteration that will result in land disturbances of 2,500 square feet of total area or more, or that
is part of a common plan for development that will disturb 2,500 square feet or more;

(b) An alteration that will increase the amount of a lot's impervious surface area to more than 25% of
the lot's total area; or

(c) Storage or permanent placement of more than 100 cubic yards of excavated material, fill, snow or
ice.

F (3) General Requirements

(a) An Operation and Maintenance Plan shall be submitted to the OCD for approval prior to the issuance
of a Stormwater Management and Erosion Control Permit. The Operation and Maintenance Plan shall be
designed to ensure compliance with the Stormwater Management and Erosion Control Permit, this Bylaw,
and the Massachusetts Surface Water Quality Standards, 314 CMR 4.00, in all seasons and throughout
the life of the system.

(b) As-built drawings showing all stormwater management systems shall be submitted to the OCD at the
completion of a project.

(c) The OCD may require the applicant to contribute to the cost of design, construction, and maintenance
of a public or shared stormwater facility in lieu of an onsite stormwater facility where the OCD determines
that there are not sufficient site conditions for onsite Best Management Practices that will satisfy the
design criteria set forth in Section 34.6.4.1 of this Bylaw and the performance standards set forth in the
regulations promulgated under this Bylaw. Funds so contributed may be used to design, construct, and
maintain stormwater projects that will improve the quality and quantity of surface waters in Belmont by
treating and recharging stormwater from existing impervious surfaces that is now discharged to said
waters with inadequate treatment or recharge. The amount of any required contribution to the fund shall
be determined by the OCD pursuant to standards established in the Regulations adopted pursuant to this
Bylaw.

F (4) Design Criteria (The Report shall consider all of the design criteria below)
All Development shall satisfy the following design criteria:

(a) Compliance with all applicable provisions of the Stormwater Management Standards, regardless
of the proximity of the development to resource areas or their buffer zones, as defined by the
Wetlands Protection Act, M.G.L. c. 131, § 40 and its implementing regulations.

(b) Erosion and sediment controls must be implemented to prevent adverse impacts during
disturbance and construction activities.

(c) There shall be no change to the existing conditions of abutting properties from any increase in
volume of stormwater runoff or from erosion, silting, flooding, sedimentation or impacts to
wetlands, ground water levels or wells.

(d) When any proposed discharge may have an impact upon streams, wetlands and/or storm sewers,
the OCD may require minimization or elimination of this impact based on site conditions and
existing stormwater system capacity.

10/21/13
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

Checklist

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

[X] New development
[] Redevelopment

[] Mix of New Development and Redevelopment
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:

K] No disturbance to any Wetland Resource Areas
Site Design Practices
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

O X O X

LID Site Design Credit Requested:

[ ] Credit1

[ ] Credit2

[ ] Credit3

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

O 0O0000o0dd

Other (describe):

Standard 1: No New Untreated Discharges

X1 No new untreated discharges

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

10/21/13
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

[ Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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.

[X] 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.

[X] Any potential change to the existing conditions of abutting properties from any increase in volume of
stormwater runoff have been identified in the Report

[] The Report provides calculations demonstrating that the post-development discharge volume is equal
to or less than the pre-development discharge volume from the 2-year and the 10-year 24-hour
storms.

[] The Report provides a quantitative impact of discharge volumes from the 100-year 24-hour storm. If
this evaluation shows that increased off-site flooding result from the discharge volumes from the 100-
year 24-hour storms, BMPs also are described in the Report that the applicant will implement and
maintained to attenuate these discharges.

Any potential change to the existing conditions of abutting properties from erosion, silting, flooding, or
sedimentation have been identified in the Report.

The Report describes the practices and controls that the Applicant will implement and maintain to
prevent adverse impacts from erosion, silting, flooding, or sedimentation.

Any potential impacts to wetlands have been identified in the Report. None aﬂtiCipated

OO X K

The Report describes the practices and controls that the Applicant will implement and maintain to
prevent adverse impacts to wetlands.

Additional Requirements for Projects other than One and Two Family Developments:

[] Any potential impacts to ground water levels or wells have been identified in the Report, including
guantitative projections of changes in the seasonal high water table and quantitative projections of
storm-related short-term mounding calculations associated with infiltration BMPs for a 24-hour 10

year design storm. Njone anticipated

[] The Report describes the practices and controls that the Applicant will implement and maintain (if
required) to prevent adverse impacts to ground water levels or wells for a 24-hour 10 year design
storm.

Requirements Specific to Section F (4)(d)

[ Is stormwater from the pre-development site discharged directly to (check all that apply):

10/21/13 Stormwater Management and Erosion Control Checklist « Page 5 of 10



TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

A surface water body (specify the water body)

The Belmont MS4 (storm sewers )

O X O

Another MS4 (specify the MS4)
[] Other (specify)
[] will stormwater from the post-development site be discharges directly to (check all that apply):
[] A surface water body (specify the water body)
X] The Belmont MS4 (storm sewers)
[ ] Another MS4 (specify the MS4)
[] Other (specify)

] Any potential impacts upon streams, wetlands and/or storm sewers have been identified in the
Report. (Explain in Report narrative) None anticipated

[] These will be prevented with mitigating measures that the Applicant will implement and
maintain (explain in Report narrative)

[ ] These will be prevented without mitigating measures (explain in Report narrative)

[] The Report describes the practices and controls that the Applicant will implement and maintain to
prevent any adverse impacts to streams, wetlands and/or storm sewers. None anticipated

Additional Requirements for Projects other than One and Two Family Developments:

X] If the discharge is to an MS4, a certification that the discharge meets Massachusetts Surface Water
Quality Standards and any applicable approved Total Maximum Daily Load (TMDL) waste load
allocation is included in the Report.

Standard 3: Recharge

. . . Historic geotech and NRCS provided. Applicant is proposing additional test pits
D Soil AnaIyS|S prowded. within BMP areas prior to construction

[XI Required Recharge Volume calculation provided.
[] Required Recharge volume reduced through use of the LID site Design Credits.
i1

Sizing the infiltration, BMPs is based on the following method: Check the method used.
[X] Static [] Simple Dynamic ] Dynamic Field*

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

Kl O

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.

[X] Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

10/21/13
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

[ ] 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.

X] 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.

[] 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

analvsis is provided. . o _
Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland

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. 0.5"

M B

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

[] is within the Zone Il 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)
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

] 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.

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

Klor 1" Water Quality Volume or

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

[X] 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.

[X] 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) Not Applicable

] 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 LUHPPLSs 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 oll
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas Not Applicable

[] 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.

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

extent practicable Project meets all stormwater standards

[] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

[] 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
[l 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;

Detalil 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.

X] Adverse impacts due to erosion, sedimentation, or both during disturbance and construction activities
are prevented:

[XI with erosion and sediment controls that the Applicant will implemented and maintain
(explain in Report narrative) in narrative and on plans

[] Without erosion and sediment controls (explain in Report narrative)
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TOWN OF BELMONT
Checklist for Stormwater Management and
Erosion Control Report

X A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

[] 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.

Xl 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

[X] The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

[XI Name of the stormwater management system owners;

Party responsible for operation and maintenance; TBD

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

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

Description and delineation of public safety features; N/A

OO0 X K O

Estimated operation and maintenance budget; and TBD

[X] 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 lllicit Discharges
[] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

] An lllicit Discharge Compliance Statement is attached:;

X] NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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