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. Executive Summary

Project Description

The Belmont Day School, a private school for children from pre-kindergarten through eighth
grade, is proposing to construct a new 21,079 * s.f. footprint fieldhouse and academic building
(“the barn”), and a new entrance only, one-way driveway connecting the campus to Concord
Avenue to improve vehicular circulation.

The proposed project involves new utility connections for the barn, site improvements, and
drainage improvements.

The existing school campus contains one main building with several accessory buildings, multiple
athletic fields, a swimming pool, tennis courts, parking and drive aisles, and other various site
features.

Requlatory Authority

Stormwater management methodologies proposed for the site are in compliance with The Town
of Belmont Checklist for Stormwater Management and Erosion Control Checklist (10/21/13), and
the Stormwater Management and Erosion Control Bylaw (§ 60-325 of the Belmont General
Bylaws) and associated regulations adopted September 29, 2014. The Belmont Office of
Community Development is the permit granting authority.

The following proposed activities are part of the proposed project and are regulated under the
Stormwater Management and Erosion Control Bylaw:

1) Connection of a pipe or other appurtenance to the Belmont Municipal Separate
Stormwater System (MS4);

2) Any land disturbance (except exempt activities specified in the Bylaw) that involves:

o 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;

o Storage or permanent placement of more than 100 cubic yards of excavated
material, fill, snow or ice.

This submittal includes the following:

1) A completed Stormwater Management and Erosion Control Permit Application
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o Application documents included within this report and within the attached site
plans.

2) A Stormwater Management and Erosion Control Plan

o See the Erosion and Sediment Control Plans, Sheets L0.01 and L0.02, included in
Appendix M

3) The Checklist for Stormwater Management and Erosion Control Plan
o See Appendix A of this report.

4) An Operation and Maintenance Plan
o See Section 9.0 of this report.

Stormwater Management

There are currently three subsurface stormwater basins (Infiltration Basin #1, Infiltration System
#2, and Infiltration Basin #3) and one stormwater management basin on-site. The majority of the
impervious area for the site is captured by a network of catch basins and drain pipes that direct
stormwater to the existing infiltration basins and the pond. The proposed project involves the
addition of 37,300 * s.f. of impervious area and requires the installation of additional stormwater
management features in compliance with the Town of Belmont Stormwater Management and
Erosion Control Bylaw and Regulations. The majority of the new impervious area is from the
construction of the proposed barn and the new entrance driveway.

The stormwater from the roof of the barn will be captured by a network of drain pipes which
ultimately discharge to PB4B, a subsurface detention and infiltration system comprised of Cultec
chambers. Stormwater from other impervious areas around the barn will be captured by catch
basins and directed towards the existing system on site or to the new system. Stormwater from
new pavement discharging to the proposed new subsurface detention and infiltration system will
be treated by a Contech proprietary water quality device prior to infiltration.

The proposed driveway will be constructed utilizing porous pavement to collect, store and infiltrate
stormwater. The porous pavement will have an overflow connection to an outlet control structure
that discharges to the municipal drainage system in Concord Avenue.

The proposed stormwater management systems incorporate best management practices that will
reduce the rate of runoff from the school’s property, promote stormwater recharge, and provide
water quality treatment (Total Suspend Solids (TSS) removal). The project has been designed to
meet or exceed all of the requirements of the Town of Belmont Stormwater Management and
Erosion Control Bylaw and Regulations. As required in the Town Checklist, the following report
documents compliance with each of the Stormwater Management Standards as provided in the
Massachusetts Stormwater Handbook.
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This report addresses 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. Details can be found in Section 1.0 through 10.0 of this report.

(b) Erosion and sediment controls must be implemented to prevent adverse impacts
during disturbance and construction activities. Details can be found in Section 8.0 of this
report and the Erosion and Sediment Control Plans, Sheets L0.01 and L0.02 included in
Appendix M.

(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. Details can be found in Section Il of this
report.

(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. As described in Section Il of this
report, this project will have no significant impact on streams, wetlands, or storm sewers.
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Il. Town of Belmont Stormwater Management and Erosion
Control Rules & Regulations

Per the Town of Belmont Stormwater Management and Erosion Control Rules and Regulations,
the Belmont Day School Barn project has been designed to comply with state and local
regulations. The project will involve a new connection to the BelImont Municipal Separate
Stormwater System (MS4), the alteration of more than 2,500 s.f. total area, and the placement
of more than 100 cubic yards of excavated material or fill, and is therefore subject to these
regulations.

Sanitary Sewer and Storm Drain Connections (Section |l of the Regulations)

As shown on the Utility Plans included in Appendix, this project does not involve any new
sanitary sewer connections to the Town of Belmont municipal system. The proposed sanitary
sewer connection for the barn will reuse the existing sanitary sewer system near the southeast
corner of the property. The new connection will be installed with a combination of gravity lines
and a force main.

A. Submittal Requirements

The submittal requirements can be found on the Utility Plan, Sheet L3.03 of the site plans,
included in Appendix M.

B. Design and Installation Requirements

A new connection to the Town of Belmont municipal storm drainage system will be installed
near the end of the new driveway on the Concord Avenue main drainage line with a new drain
manhole to provide an overflow for the stormwater runoff from the new porous pavement
driveway. The other drainage systems will remain on-site and will not connect to any municipal
storm drainage connections. The project does not involve the abandonment of any existing
storm drain lines or the installation of any wye connections to any of the Town’s systems.

As can be seen on Civil Details, sheet L4.02 of the site plans included in Appendix M, all new
catch basins will have a minimum sump of 4’ per the Regulations.

C. Inspections

Note 7 of the Drain Manhole detail requires that the new manhole in Concord Avenue shall be
inspected by the Town of Belmont prior to backfilling.
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Land Disturbance (Section Il of the Requlations)

A. Applicability

As previously discussed, this section is applicable because the total land disturbance from this
project is greater than 2,500 s.f. and involves the storage or permanent placement of more than
100 cubic yards of excavated material or fill.

B. Submittal Requirements

o Stormwater Management and Erosion Control Application — Detailed within this report
and the plans included in Appendix M.

o Stormwater Management and Erosion Control Plan — Stormwater Management detailed
within this report and on the Utility Plans and Details included in Appendix M. Erosion
Control Plan is shown on the Erosion and Sediment Control Plans included in Appendix
M. The Town of Belmont Checklist for Stormwater Management and Erosion Control can
be found in Appendix A of this report.

o Operation and Maintenance Plan — Can be found in Section 9.0 of this report.
C. In Lieu Fees

The proposed design satisfies the Bylaw and Regulations and no in-lieu fees are proposed at
this time.

D. Operation and Maintenance (O&M) Plan

The O&M Plan can be found in Section 9.0 of this report.

E. Design Criteria

Design Criteria E.1 — Stormwater Management Standards and Handbook

This design standard requires that the project conforms to the Mass DEP Stormwater Handbook
and its governing standards, regardless of the proximity of the development to resource areas or
their buffer zones. This Stormwater Management Report documents how each of the Mass DEP’s
standards are met for the proposed project (See Sections 1-10 of this report).

Design Criteria E.2 — Erosion and Sediment Controls

Without proper erosion and sediment controls, there is a potential for erosion for off-site areas,
such as abutting properties, Day School Lane, and Concord Avenue. Construction vehicles can
potentially track silt and sediment off-site and onto the public roads. Additionally, during activities
such as grubbing and clearing, there is a potential for erosion onto abutting properties and onto
the street. In particular, the construction of the new driveway involves tree removal on a steep
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slope along which stormwater flows downslope towards Concord Avenue and may also flow
towards the abutting cemetery or 688 Concord Avenue. The clearing for the new barn also has
the potential to temporarily increase erosion if best management practices are not implemented
since the topography to the west slopes away from Belmont Day School’s property.

During construction, sediment and erosion control measures will be implemented to prevent any
adverse impact to abutting properties.

The Erosion and Sediment Control Plans included in Appendix M show the practices that will be
implemented throughout the duration of construction. This report identifies various means and
methods for the implementation and maintenance of these controls including the installation of
straw bales and silt sacks, the installation of a sediment tracking pad, slope stabilization, and
other best management practices for erosion control. See Section 9.2 and the project’s site plans
for more information.

Design Criteria E.3 — Changes to Existing Conditions of Abutting Properties

This standard requires that the Applicant identify potential changes to existing conditions of
abutting properties from any increase in volume of stormwater runoff from erosion, silting,
flooding, sedimentation or impacts to wetlands, ground water levels, or wells. It also requires that
stormwater management systems be designed so that the post-development discharge volume
does not exceed the pre-development discharge volume for the 2-, 10-, 25-, and 100-year storm
events for each design point.

The runoff volume comparison is as follows:

Table Il.1 — Peak Discharge Volumes

2-Year Storm 10-Year Storm
Pre - Dev. Post — Dev. Pre - Dev. Post — Dev.
Peak Peak Peak Peak
Discharge Discharge Discharge Discharge
Discharge Point Volume (af) Volume (af) Volume (af) Volume (af)
Offsite to Southwest (DP-A) .208 .205 .586 576
Offsite to Northwest (DP-B) .035 .023 A17 .069
To Existing Stormwater Basin (DP-C) 290 .285 570 .563
Offsite to Concord Avenue (DP-D) .044 .016 .146 .056
To CB #2 (DP-E) .086 .086 157 157
To Day School Lane (DP-F) .059 .059 .106 .106
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25-Year Storm 100-Year Storm

Pre - Dev. Post — Dev. Pre - Dev. Post — Dev.
Peak Peak Peak Peak

Discharge Discharge Discharge Discharge

Discharge Point Volume (af Volume (af Volume (af Volume (af
Offsite to Southwest (DP-A) .924 .906 1.681 1.645
Offsite to Northwest (DP-B) .201 114 409 224
To Existing Stormwater Basin (DP-C) .819 .810 1.413 1.413
Offsite to Concord Avenue (DP-D) .252 144 513 377
To CB #2 (DP-E) 217 217 342 342
To Day School Lane (DP-F) .145 .145 228 .228

HydroCAD modeling for this project utilized the most current rainfall data published by the
Northeast Regional Climate Center in lieu of Technical Paper 40 for the 24-hour design storm
precipitation depths for the 2-, 10-, 25- and 100- year frequency storms despite the reduction of
runoff volume from existing to proposed conditions.

This design criteria also requires the identification of any potential change from pre-existing and
post-development conditions in the seasonal high water table and storm related groundwater
mounding at the development site and abutting properties based on the 24-hour 10-year design
storm. A Mounding Analysis for the proposed stormwater basins PB4B, the Cultec system, and
PB6A and PB6B, the porous pavement systems, has been provided in Appendix L.

The mounding analysis for the proposed Cultec chambers, basin PB4B, shows that the maximum
increase in groundwater elevation due to stormwater infiltration will be 4.1°. As will be discussed
in Section 2.2.1 of this report, seasonal high groundwater was assumed to be at elevation 277.6.
The bottom of the stone for the proposed basin PB4B is located at elevation 282.0 which provides
a 4.4’ separation. The analysis suggests that the top of the mound will not rise above the proposed
bottom of stone.

The mounding analysis also shows the limits of where the mounding is expected to occur during
the 10-year storm. Mounding is except to dissipate to the original groundwater elevation
approximately 35’ from the centerline of the average 31.67’ wide system, so mounding will occur
approximately 19’ beyond the edge of the stone. This confines the mounding to an area located
entirely within the property line and mounding is not predicted to occur within any existing or
proposed building footprint.

The mounding analysis for the proposed porous pavement PB6A and PB6B shows that the
maximum increase in groundwater elevation due to stormwater infiltration will be 1.78’. Similar to
the conditions for PB4B, no evidence of groundwater was observed so the mounding analysis
was calculated with relation to ledge. During soil explorations, ledge was encountered 5’ below
existing grade at the most shallow encounter. The bottom of the stone for the porous pavement
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is located approximately 2.33’ below grade, so this provides 2.67’ separation. The analysis
suggests that the top of the mound will not rise above the proposed bottom of stone.

The mounding analysis shows that groundwater elevation is expected to dissipate to the original
groundwater elevation within approximately 2.2’ of the edge of pavement, and outside those limits
the groundwater elevation should not be affected by the proposed system. That means that
mounding will be completely confined to the Belmont Day School property and will not increase
groundwater elevation for either the abutting cemetery property or at 688 Concord Avenue. The
nearest building at 688 Concord Avenue is located approximately 15 minimum away from the
edge of pavement and should remain unaffected by infiltration from the new system.

Design Criteria E.4 — Impact on Streams, Wetlands, or Storm Sewers

This standard mandates that the plans shall identify any potential impact upon streams, wetlands,
and/or storm sewers and identify any mitigating measures. There are no wetlands on the site or
in the immediate vicinity and the proposed project does not involve the construction of any new
point source discharges. The Erosion and Sediment Control Plans outline the preparation that will
be taken during construction to prevent silt and debris from leaving the site to prevent any potential
adverse impacts to nearby wetlands or other resource areas. Existing outlet pipes will be utilized
for Cultec system PB4B, which ultimately discharges to the existing on-site stormwater
management pond, and there will be a new connection for an overflow pipe for the porous
pavement system to the municipal system in Concord Avenue. Since there will be a decrease in
both runoff volume and rate for stormwater leaving the site for both design points, there will be no
adverse impacts from the addition of stormwater.

The Charles River has had a TMDL study that identified pollutants including phosphorus,
nutrients, and pathogens. The project will exceed the goals of the TMDL for the Charles River
because water quality will be improved and stormwater runoff and volume will be minimized as a
result of the installation of the various stormwater management controls throughout the site. The
stormwater basin and porous pavement have been sized so that there is no runoff flow or volume
leaving the stormwater systems for the 2- and 10- year storm events as runoff from both storms
is completely detained and infiltrated on-site. The systems will provide improved water quality as
well, which will reduce waste from the site. Because there will be no discharge from the project
during storms up to the 10-year storm event, the project will meet or exceed Massachusetts
Surface Water Quality Standards.

The Town of Belmont’'s Checklist for Stormwater Management and Erosion Control Report has
been included in Appendix A.
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M. Project Type

The Belmont Day School proposes new development project in accordance with MassDEP
Stormwater Handbook Standard 7 (see Section 7, Standard 7: Redevelopment). The project
includes new development within a previously developed site. The project is in full compliance
with all of the Stormwater Management Standards.
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V. LID Measures

Key features of Low Impact Development (LID) stormwater management systems include
implementing practices to maintain a site’s existing hydrology. This is achieved using
decentralized practices to manage stormwater close to the source of generation and maximizing
onsite infiltration. This reduces runoff and landscape watering requirements. The project will
implement low-impact development methods and strategies for treating and mitigating stormwater
runoff.

The following LID techniques are Best Management Practices according to MassDEP and are
specified in the proposed development program.

LID Techniques Implemented:
o No disturbance to any Wetland Resource Areas
e Subsurface Detention/Infiltration Basins
e Porous Pavement
e Proprietary water quality devices

Additionally, efforts will be made to protect existing trees during the construction period to the
maximum feasible extent. Major trees and valued vegetation occurring outside the limit of work
will be clearly marked for protection and monitored during the construction process.
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V. Compliance with Massachusetts Stormwater Management
Standards

The following sections 1.0 through 10.0 of this report details how each of the
Massachusetts Stormwater Management Standards will be achieved with this project.
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1.0 STANDARD 1: NO NEW UNTREATED DISCHARGES
Stormwater Management Standard 1 States:

“No new stormwater conveyances (e.qg. outfalls) may discharge untreated stormwater
directly to or cause erosion in wetlands or waters of the Commonwealth.”

The project does not have direct discharge of stormwater to waters or wetlands. Standard 1 is
therefore met.
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2.0 Standard 2: Peak Rate Attenuation

Stormwater Management Standard 2 States:

“Stormwater management systems shall be designed so that the post-development peak
discharge rates do not exceed pre-development peak discharge rates.”

21 SUMMARY

Per the requirement of the Massachusetts Stormwater Handbook, Standard 2, we evaluated the
pre-development (existing condition) and post-development (proposed condition) peak discharge
rates for the 2-, 10- and 100-year storm events. The peak discharge rates were calculated at six
discharge (design) points. (See Figure 8, Existing Watershed Plan and Figure 9, Proposed

Watershed Plan). Below are the results from the analysis.

Table 2.1 — Peak Discharge Rates
10-Year Storm

Pre - Dev. Post — Dev. Pre - Dev. Post — Dev.

Peak Peak Peak Peak

Discharge Discharge Discharge Discharge

Discharge Point

Offsite to Southwest (DP-A) 2.31 2.31 10.57 10.45
Offsite to Northwest (DP-B) 0.20 0.19 1.37 0.86
To Existing Stormwater Basin (DP-C) 3.58 3.53 7.46 7.37
Offsite to Concord Avenue (DP-D) 0.25 0.09 1.71 0.64
To CB #2 (DP-E) 1.21 1.21 2.20 2.20
To Day School Lane (DP-F) 0.83 0.83 1.48 1.48
Post — Dev.
Peak Peak Peak Peak
Discharge Discharge Discharge Discharge
Discharge Point Rate (cfs) Rate (cfs) Rate (cfs) Rate (cfs)
Offsite to Southwest (DP-A) 15.24 15.00 25.64 2512
Offsite to Northwest (DP-B) 2.61 1.53 5.67 3.13
To Existing Stormwater Basin (DP-C) 10.87 10.75 18.46 18.28
Offsite to Concord Avenue (DP-D) 3.27 1.47 7.11 6.21
To CB #2 (DP-E) 2.99 2.99 4.61 4.61
To Day School Lane (DP-F) 2.00 2.00 3.06 3.06
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The post-development peak discharge rates do not exceed pre-development peak discharge
rates. Stormwater Management Standard 2 is met.

This section describes the pre- and post-development conditions and outlines the procedure for
determining the peak discharge rates.

2.2 ANALYSIS
2.2.1 Soil Conditions

The Natural Resources Conservation Service (NRCS) shows Newport channery fine sandy
loams, a Hydrologic Soil Group (“HSG”) D, throughout most of the Belmont Day School property.
The majority of the property is mapped within the HSG D soils and partially within Narragansett
silt loam, a HSG A soil. Another small portion of the site is mapped as a Woodbridge fine sandy
loam which has a C/D rating.

Soil tests were performed by Hilde Karpawich of Stantec on August 8" and October 12t of 2016
in three locations. Test pits 1 through 3 were performed in August near existing Infiltration Basin
#2 located in Claflin Field and on the south side of the campus. These soils consisted of sandy
loams and loamy sands with refusal from 4’-2” to 9’ deep. That same day, a second set of test
pits (TP-4 through TP-6) were performed near existing Infiltration Basin #1 where primarily sands
and loamy sands were encountered along with some sandy loams. There was no refusal in this
area.

In October three more test pits were performed that were located within the footprint of the
proposed driveway. These soils primarily consisted of sandy loams with some strata of loamy
sands. Refusal was encountered in one test pit at 7’ deep and the other test pits extended 10.5’
below existing grade but were terminated because the equipment was experiencing difficulty
excavating any deeper.

McPhail Associates, LLC performed 6 test pits and 14 rock probes on June 17, 2016. Their
geotechnical report considers the results from their investigations as well as their analysis of the
results of a test pit exploration program performed by Cardillo and Sons, Inc. in 2015. Test pits
were performed in the proposed driveway location that showed refusal ranging from 5 to 5.5
below existing grade which is presumed to be ledge. Glacial till was encountered in this area as
well, which is consistent with Stantec’s findings during test pits closer to Concord Avenue.

McPhail’s test pits in other locations around the site were performed to determine depth to ledge
for proposed utility lines and also to design the foundation for the proposed barn. Groundwater
was not encountered during any of the test pits or probes performed by McPhail, Cardillo and
Sons, Inc., or Stantec. The complete report can be found in Appendix B of this report.

Design assumptions related to soils on site and utilized in the design of the stormwater
management system, based on information from the Stantec and McPhail investigations, are
summarized below:

hk v:\2108\active\210801375\design\report\stormwater report\1375 stormwater report.docx 24



u. Stantec

STORMWATER MANAGEMENT &
EROSION CONTROL REPORT
BELMONT DAY SCHOOL
BELMONT, MASSACHUSETTS

Hydrologic Soil Group

During Stantec’s two days of soil testing, the majority of the soils encountered were Sandy Loams
with some Loamy Sands. Since Sandy Loams were predominantly found, it was assumed that
the soils on the Belmont Day site are Hydrologic Group B soils for the purpose of generating
hydrographs (TR-55 and TR-20 methodologies, see Appendix C and D).

Soil Infiltration Rates

For the purposes of hydrograph routing, the proposed system PB4B was assumed to have an
infiltration rate of 1.02 in/hr which is the Rawl's Rate for a Sandy Loam since sandy loams were
encountered in TP-4 and sandy loams feature the lowest infiltration rate of all of the hydrologic
soil types encountered in that set of test pits. This is a conservative approach, taken to account
for the lowered infiltration typically found in glacial till, although the glacial till consisted of sand.

The assumed infiltration rate was 1.02 in/hr for the porous pavement in the proposed driveway to
Concord Avenue since soils found in the driveway area were predominantly Sandy Loams.

For the purpose of calculating required recharge volume drawdown, the Rawl’s rate is based on
Hydrologic Group B for Sandy Loam since that appears to be the most consistent soil type
encountered during Stantec’s soil testing. The Rawl’s Rate is 1.02 in/hr for Sandy Loams. The
Rawl’s Rate of 1.02 in/hr was also used in the Mounding Analysis for Hydraulic Conductivity,
which is equivalent to 2.04 ft/day.

Seasonal High Groundwater

No evidence of seasonal high groundwater was encountered in any of the nine test pits that
were located near either of the proposed stormwater management systems. Redox features
were only observed by Stantec in test pits around existing Infiltration System #1, however, the
redox features were encountered on top of a dense C layer and does not appear to be
representative of seasonal high groundwater. The soil test pits were also performed in August
2016 during low groundwater season. To observe groundwater conditions during the typical
high groundwater season, Stantec visited the site on January 6, 2017 to determine where
groundwater may be encountered. Robert Corning measured the visible water elevations in the
three drywells located within the existing stormwater management pond and encountered no
water in two of the drywells and encountered water 3’ below the rim of one of the drywells that
was installed at elevation 280.6. Therefore, it is assumed that high groundwater is located at
277.6 for the proposed Cultec system PRB4. Details of the drywell exploration are in Appendix
B.

In the area of the proposed porous pavement where groundwater was not observed, and for the

purpose of our analysis, the bottom of test pits was assumed to represent seasonal high
groundwater elevation.
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2.2.2 Discharge Points

The project site was divided into nine subcatchment areas for the pre-development conditions,
with subcatchment areas contributing to a discharge point (See Appendix C). The peak discharge
rate for the pre-and post-development conditions were analyzed for each of these discharge
points.

Results of the analysis are found in Table 2.1.
2.2.3 Pre-Development Conditions
Each of the subcatchment areas analyzed for the existing conditions are summarized below:

Subcatchment X1: Offsite to Southwest

Subcatchment area X1 includes an athletic field and is partially forested. Stormwater runoff from
X1 flows overland to an offsite area to the southwest of the Belmont Day School property.

Subcatchment X2: To Existing Drainage Basin XB2

Subcatchment area X2 is fully developed and includes roof area, landscaped areas with walkways
and lawn area, a swimming pool, and tennis courts. Stormwater runoff is captured by a network
of drainage structures and drain lines which discharges to XB2, which is denoted as Infiltration
System #2 on the site plans and is a subsurface detention basin. The existing system overflows
to a rip-rap slope that discharges offsite to the south of the Belmont Day School property.

Subcatchment X3: Offsite to Northwest

Subcatchment area X3 consists of mostly forested areas with woodland pathways and also
includes some landscaped areas along the edge of the existing parking lot. Stormwater runoff
from X3 flows overland to an offsite area to the northwest of the Belmont Day School property.

Subcatchment X4: To Existing Drainage Basin XB1

Subcatchment area X4 mostly consists of a paved parking area and a small landscaped area.
Stormwater runoff is captured by existing CB#57 which discharges to XB1, which is denoted as
Infiltration System #1 on the site plans and is a subsurface detention basin. The existing system
overflows to XSW, the existing stormwater basin located within drainage area X7. XSW contains
three leaching basins to promote infiltration.

Subcatchment X5: To Existing Drainage Basin XB3

Subcatchment area X5 is fully developed and includes roof area, landscaped areas with walkways
and lawn area, parking areas and drive aisles. Stormwater from this area is directed to existing
CB#52, CB#53, and CB#55. These catch basins discharge to XB3, which is denoted as Infiltration
System #3 on the site plans and is a subsurface detention basin. Infiltration System #3 is not
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modeled in HydroCAD because there was not enough information on the existing system to do
so. The existing system overflows to XSW, the existing stormwater basin located within drainage
area X7. XSW contains three leaching basins to promote infiltration.

Subcatchment X6: Offsite to Concord Avenue

Subcatchment area X6 includes forested area, a portion of an athletic field, and a fenced-in
garden. Stormwater runoff from X6 flows overland towards Concord Avenue and is then captured
by the catch basins that are part of the Town of Belmont municipal drainage system.

Subcatchment X7: To Existing Stormwater Basin XSW

Subcatchment area X7 primarily includes athletic fields but also includes small areas of forested
land. Stormwater runoff from this area flows directly overland to XSW, the existing stormwater
basin that also captures runoff overflow from existing Infiltration Basins #1 and #3. XSW contains
three leaching basins to promote infiltration.

Subcatchment X8: To CB #2

Subcatchment area X8 is fully developed and includes roof area, paved drive aisles and parking
areas, and landscaped areas. Stormwater runoff from this area is captured by CB#2 which
discharges to a stony area that overflows to the south of the site.

Subcatchment X9: To Day School Lane

Subcatchment area X9 is fully developed and consists of pavement, landscaped areas, and
concrete walkways. Stormwater runoff from this area flows directly towards Day School Lane
which is ultimately captured by the municipal system in Concord Avenue.

Subcatchment Area Summary

Table 2.3 summarizes the pre-development conditions drainage areas and includes information
used for the hydraulic analysis (Appendix C, Existing Conditions HydroCAD Calculations).

Table 2.3 — Pre-Development Conditions Drainage Area Summary

Time of Concentration

Drainage Area Curve Number © g
(min.)
X1 93,157 60 6
X2 83,789 89 6
X3 59,302 57 6
X4 13,786 97 6
X5 48,503 92 6
X6 74,352 57 6
X7 82,759 61 6

! Section 2.3.3
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X8 24,445 85 6
X9 16,682 86 6

2.2.4 Post-Development Conditions

For the proposed conditions, twelve (12) subcatchment areas were analyzed. A summary of
each of the subcatchments is provided below:

Subcatchment P1

Subcatchment P1 consists of mostly landscaped areas and athletic field area, but also contains
some forested area and a small impervious area near the northwest of the proposed barn.
Stormwater runoff from this area flows directly over land to the southwest, similar to existing
conditions.

Subcatchment P2

Subcatchment P2 is fully developed and includes roof area, paved area, and concrete area. This
includes tennis courts, a pool, and a playground area. Stormwater runoff from this area is captured
by an existing drainage system consisting of drywells, catch basins, and drain lines. Runoff from
this area is directed towards existing Infiltration System #2, or basin XB2 in the stormwater
modeling. Overflow from this system discharges near the southerly corner of the property and
flows offsite.

Subcatchment P3

Subcatchment P3 is mostly forested area with some landscaping and a small impervious area for
equipment for the barn. Stormwater runoff from this area will continue to flow overland and offsite
in the northwesterly direction.

Subcatchment P4A

Subcatchment P4A will be fully developed and features pavement, landscaped areas, and some
concrete site features. Stormwater runoff from this area is captured by one of two new catch
basins in this area that direct stormwater to a Contech proprietary water quality device in a
manhole structure. After treatment, stormwater will be directed towards the existing Infiltration
Basin #1, or basin XB1 in the stormwater modeling. This existing system overflows to XSW, the
existing stormwater basin located within drainage area P7. XSW contains three leaching basins
to promote infiltration.

Subcatchment P4B

Subcatchment P4B includes roof area for the proposed barn and includes a section of pavement
and landscaping near the northeasterly corner of the building. Stormwater from this area will be
captured by roof drains, both internal and guttered, and with a water quality inlet with a drain line
which directs the stormwater to a new drainage system PB4B. Overflow from this system
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discharges to the existing overflow pipe for pond XB1 which then overflows to XSW, the existing
stormwater basin located within drainage area P7. XSW contains thee leaching basins to promote
infiltration.

Subcatchment P5

Subcatchment P5 is fully developed and features pavement, landscaped areas, and some
concrete site features. Stormwater runoff from this area is captured by an existing network of
catch basins and drain lines near the module building and maintenance building. Runoff is
discharged to existing Infiltration Basin #3. Infiltration Basin #3 is not modeled in HydroCAD
because there was not enough information to do so, but the proposed conditions result in a
reduction of both impervious and total area so no additional capacity is necessary. This existing
system overflows to XSW, the existing stormwater basin located within drainage area P7. XSW
contains three leaching basins to promote infiltration.

Subcatchment P6A

Subcatchment P6A includes the upper portion of the new driveway, which consists of some
landscaped areas that includes an athletic field, the new porous pavement driveway, and a small
pathway to remain. Stormwater runoff from this area will be captured and infiltrated through the
proposed porous pavement in pond P6A and any overflow will be captured by the catch basin at
the low point of the paved portion. Stormwater overflow will discharge to the infiltration trench
along the southeasterly side of the proposed driveway which will then discharge to the municipal
system in Concord Avenue.

Subcatchment P6B

Subcatchment P6A includes the lower portion of the new driveway, some landscaped areas that
includes an athletic field, and a forested area to remain. Stormwater runoff from this area will be
captured and infiltrated through the proposed porous pavement in pond P6B and overflow will be
captured by a perforated pipe at the bottom of the driveway that discharges to an outlet control
structure. This structure will discharge to the municipal system in Concord Avenue.

Subcatchment P6C

Subcatchment P6C is mostly undeveloped forest area and contains a garden used by the school.
This area will remain unchanged after construction and stormwater will continue to flow offsite to
the northeast.

Subcatchment P7

Subcatchment area P7 primarily includes athletic fields but also includes small areas of forested
land. It will remain unchanged from existing to proposed conditions. Stormwater runoff from this
area flows directly overland to XSW, the existing stormwater basin that also captures runoff
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overflow from existing Infiltration Basins #1 and #3. XSW contains three leaching basins to
promote infiltration.

Subcatchment P8

Subcatchment area P8 is fully developed and includes roof area, paved drive aisles and parking
areas, and landscaped areas. Layout for this area will be remain unchanged from existing
conditions. Stormwater runoff from this area is captured by CB#2 which discharges to a stony
area that overflows to the south of the site.

Subcatchment P9

Subcatchment area P9 is fully developed and consists of pavement, landscaped areas, and
concrete walkways. Stormwater runoff from this area flows directly towards Day School Lane
which is ultimately captured by the municipal system in Concord Avenue.

Drainage Area Summary

Table 2.4 summarizes the post-development conditions drainage areas and includes information
used for the hydrologic analysis (Appendix D, Proposed Conditions HydroCAD Calculations).

Table 2.4 — Post-Development Conditions Drainage Area Summary

87,531
84,214 6
P3 29,480 60 6
P4A 11,312 96 6
P4B 24,468 96 6
P5 47,597 92 6
P6A 13,091 80 6
P6B 43,813 68 6
P6C 30,383 56 6
P7 82,759 61 6
P8 25,445 85 6
P9 16,682 86 6

23 METHODOLOGY AND DESIGN CRITERIA
2.3.1 Hydrologic Modeling

The peak discharge rates and stormwater runoff volumes were calculated using the Soil
Conservation Service (SCS) TR-55 and TR-20 methodologies and the computer program
HydroCAD 10.00 by HydroCAD Software Solutions, LLC.

2 Section 2.3.3
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2.3.2 Design Storms
The analysis was performed on the 2-, 10-, and 100-year frequency rainfall events. The events

were based on the 24-hour, type-lll duration storm (See Appendix E, Extreme Precipitation
Tables).

2.3.3 Time of Concentration

The time of concentration (T.) for each watershed was determined by finding the time necessary
for runoff to travel from the hydraulically most distant point in the watershed to the point of
concentration. The travel path was drawn based on the topography and the time was calculated
using the HydroCAD. A minimum T, of 6.0 minutes was used to account for the initial storm
fluctuation and depression storage.

2.3.4 Curve Numbers

Curve numbers were developed for each of the different use categories and hydrologic soil group
types within each sub-area. The curve numbers were based on the SCS TR-55 methodology and
are included in the HydroCAD input and output found in Appendix C and Appendix D.

2.3.5 Rainfall Depth

Rainfall depths were acquired from the Extreme Precipitation Tables provided by Cornell
University. Rainfall events for the 2-, 10-, 25-, and 100-year storms were analyzed.

The following rainfall depths were used in the calculations:

Storm Event Rainfall Depth
2-Year 3.21 inches
10-Year 4.86 inches
25-Year 6.16 inches

100-Year 8.84 inches
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3.0 Standard 3: Recharge

Stormwater Management Standard 3 States:

“The annual recharge from the post-development site shall approximate the annual
recharge from pre-development conditions based on soil type.”

“Infiltration structures must be able to drain fully within 72 hours.”

“There must be at least a two-foot separation between the bottom of the infiltration
structure and the seasonal high groundwater.”

For the project,

e The annual recharge from the post-development condition is able to approximate the
annual recharge from the pre-development conditions based on soil type.

e The recharge volumes comprised of subsurface detention/infiltration basins and porous
asphalt pavement are able to drain fully within 72 hours.

e There is greater than a two-foot separation between the bottom of the basin (infiltration
structure) and the seasonal high groundwater.

Stormwater Management Standard 3 is met.

This section describes the procedures for determining compliancy with Stormwater Management
Standard 3.

3.1 RECHARGE REQUIREMENT

311 Summary

The proposed stormwater management system will consist of subsurface detention basins. The
recharge areas for the project provide a recharge volume in excess of what is required based on

the observed soils onsite.

Table 3.1 summarizes the recharge required and provided for the project.
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Table 3.1 - Recharge Summary

Recharge Volume | Recharge Volume

Storage Provided Required (cf) Provided (cf)
Cultec System PB4B 669 7,205
Porous Pavement PB6A 192 4,022
Porous Pavement PB6B 280 2,306

See Appendix F, Recharge Volume Calculations and Sections 3.1.2 and 3.1.3 for supporting
calculations and analysis.

3.1.2 Determining the Recharge Requirement

The standard requires a determination of the Hydrologic Soil Group within the proposed project
site. Stantec’s subsurface investigation was conducted that verified the most dominant soil type
are Sandy Loams, a Hydrologic Group B soil. A complete summary of how the infiltration rate
from recharge BMP was developed is provided in Section 2.2.1.

For hydrologic soil group “B,” the required recharge volume equals 0.35 inches of runoff multiplied
by the total impervious area at the post development condition. Stormwater runoff from the entire
developed area discharges to either an existing or a proposed recharge system. This results in
an initial required recharge volume of 1,087 cf (Appendix F, Recharge Volume Calculations). This
is summarized in Table 3.2 below.

Table 3.2 — Required Recharge Volume

Hydrologic Soil Group | Impervious Area (sf) Target Depth* Volume Required (cf)

B 39,107 0.35 1,141
Initial Required Recharge Volume: 1,141

*The Target depth is from the Massachusetts Stormwater Handbook

During post-development conditions, all of the project area’s impervious cover is routed through
the subsurface detention/infiltration basins so no capture area adjustment was applied to the initial
required recharge volume.

3.1.3 Sizing the Recharge Volume

In order to accommodate the required recharge volume, the proposed stormwater management
system will consist of subsurface detention/infiltration basins. The recharge volumes were
designed and sized using the “Static” method as described in the Massachusetts Stormwater
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Handbook, Volume 3, Chapter 1. The “Static’ method was used to produce a larger storage
volume resulting in a conservative approach. Hydrologic modeling (HydroCAD 10.00) was used
to determine the size of the subsurface basin. See Appendix D for pond reports. When designing
the basins, the following was taken into consideration:

The basins are designed to accommodate the site characteristics of the ground surface,
underlying soil types and subsurface conditions (seasonal high groundwater table, depth to
bedrock, hydrologic conductivity rate and type of receiving soil layers). See Section 2.2.1.

Additionally, the basins are sized to provide a recharge volume of 13,149 cubic feet. This is in
excess of what would be the required recharge.

Recharge is provided within the area beneath the outlets for stormwater systems PB4B, PB6A,
and PB6B.

3.2 DRAWDOWN WITHIN 72 HOURS

The required drawdown time for the proposed recharge volumes shall be less than or equal to 72
hours. The drawdown time is calculated by dividing the storage volume by the permeability rate
times the bottom area of the recharge volume.

Exhibit 3.1 — Drawdown Equation
_ Rv
(K)(Bottom Area)

T im edrawdown

where:

Rv = Required Storage Volume

K = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods, use
Rawls Rate (Table 2.3.3, Massachusetts Stormwater Handbook). For “Dynamic Field”
Method, use 50% of the in-situ saturated hydraulic conductivity.

Bottom Area = Bottom Area of Recharge Structure

The Storage Volume (Rv) for the subsurface basin and the Bottom Area was derived from
HydroCAD (Appendix D) The Rawls Rate (K) used for the analysis was 1.02 in/hr (Section
2.2.1). This was the rate determined during the subsurface investigation and is equal to the
Rawls Rate corresponding to Hydrologic Soil Group “B”. Supporting calculations are included in
Appendix F. Table 3.3 summarizes the drawdown time for the recharge volume.
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Table 3.3 — Summary of Drawdown Time

. Maximum Drawdown Time Drawdown Time Provided
Subsurface Basin (hours) (hours)

PB4B 72 1.09
PB6A 72 0.34
PB6B 72 0.34

The drawdown times for all of the recharge volumes are less than the required drawdown time of
72 hours from Standard 3.

3.3 SEPARATION FROM SEASONAL HIGH GROUNDWATER

The Massachusetts Stormwater Handbook requires at least a two-foot separation between the
bottom of the infiltration structure and the seasonal high groundwater table. During the
subsurface investigations conducted by Stantec, no signs of seasonal high groundwater were
observed near the proposed infiltration system or in the area of the proposed porous pavement.
However, refusal was encountered in some of the test pits so the bottoms of the crushed stone
in areas of porous pavement were designed to provide a minimum of 2’ to the elevation of the
refusal. As discussed in Section 2.2.1 of this report, in the area of the proposed subsurface
detention and infiltration system, groundwater was assumed to be at elevation 277.60’ based on
the elevation of water observed in a nearby drywell. The bottom of the proposed subsurface
detention and infiltration system was located at elevation 282.00’°, providing a 4.4’ separation to
groundwater.
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4.0 Standard 4: Water Quality

Stormwater Management Standard 4 states:

“Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS). This standard is met
when:

a. Suitable practices for source control and pollution prevention are identified in a long-
term pollution prevention plan, and thereafter are implemented and maintained.

b. Structural stormwater best management practices are sized to capture the required
water quality volume as determined in accordance with the Massachusetts Stormwater
Handbook.

c. Pretreatment is provided in accordance with the Massachusetts Stormwater
Handbook.

For the project,

o Pollution prevention practices are identified and a long term pollution prevention plan is
implemented and maintained.

e The structural stormwater best management practices are sized to capture the required
water quality volume as determined in accordance with the Massachusetts Stormwater
Handbook

e Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.
Stormwater Management Standard 4 is met.

This section describes the procedures for determining compliancy with Stormwater Management
Standard 4.

4.1 LONG — TERM POLLUTION PREVENTION PLAN

The complete long-term pollution prevention plan for the project site is included as part of the
Operation and Maintenance Plan (Section 9.2). A long term pollution prevention plan that fully
meets the requirements of Standard 4 will be implemented and maintained.

e The pollution prevention plan includes; salt, sand and other deicing chemicals; proper
management of fertilizers, herbicides, and pesticides; and stabilization of existing
eroding surfaces.
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e The new development design provides treatment for runoff from proposed impervious
surfaces within the project area to achieve 80% TSS removal. Stormwater runoff around
the new driveway will achieve 80% TSS removal through the porous pavement system.

o A proprietary water quality device will be installed to provide TSS removal and water
quality for some reconfigured pavement in front of the barn. This will achieve 80% TSS
removal prior to entering the drain pipes and discharging to the subsurface basin.

e The contributing untreated flow to the proposed Cultec subsurface basin PB4B will be
comprised of runoff from the roof of the proposed building. Since this roof will be non-
metal its runoff is considered to be “clean” and will not require TSS removal.

e The following pollution prevention measures have been considered:

o Deicing materials will only be used to the extent needed to make the drive aisle
and walkways safe.

o Fertilizers, herbicides, and pesticides will only be used to the extent needed to
maintain healthy plant materials and landscaped areas.

o Landscaping that reduces the need for fertilizer, herbicides, and pesticides.

o All catch basin inlets will be inspected at least four times per year and cleaned a
minimum of at least once per year. Sediment and/or floatable pollutants will be
pumped from the trench drain. During colder periods, the trench drain grates will
be kept free of snow and ice. During warmer periods, trench drain grates will be
kept free of leaves, litter, sand, and debris.

e There are no discharges to impaired waters.

4.2 WATER QUALITY TREATMENT VOLUME

The project area is not located within a critical area therefore “Water Quality Depth” of 0.5-
inches is utilized when computing the required water quality treatment. Water quality
calculations are included in Appendix H.

4.3 TSS REMOVAL COMPUTATIONS

Standard 4 requires that a minimum of 80% Total Suspended Solids (TSS) removal rate be
achieved in the proposed condition. TSS calculations are included in Appendix G of this report.

The following BMPs are proposed:

Proprietary Water Quality Unit
Two Contech water quality devices are proposed to provide pretreatment before stormwater is
directed into subsurface detention/infiltration basins or to the existing drainage system. The
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units have been sized based on the water quality volume (WQV) for runoff from a 1/2” storm
event, in accordance with MassDEP guidance policies. WQV calculations are provided in
Appendix I. The calculations for the TSS removal for the water quality unit and TSS are
provided in Appendix G.

Porous Pavement
Porous pavement is proposed in lieu of bituminous concrete within the proposed driveway. TSS
removal of 80% will be achieved for this treatment train.

Subsurface Detention/Infiltration Basins

One subsurface detention/infiltration basins are proposed to detain and infiltrate stormwater
runoff. The new Cultec system will capture clean roof runoff, which does not require TSS
removal, and will also include runoff that will be treated by a Contech water quality device prior
to infiltration. TSS removal of 80% will be achieved for this treatment train.

Catch Basins with Deep Sumps
Catch basins with deep sumps will capture and treat portions of the proposed paved areas. TSS
removal of 25% will be achieved for this treatment train.

4.4 TSS TREATMENT TRAINS

There are three treatment trains that will enhance water quality for stormwater runoff from the
proposed development. They are listed below and can be seen in Appendix G.

Treatment Train #1 — for Drainage Area P4A

Stormwater runoff will be captured by a Contech water quality unit WQU-2 that provides 88.2%
TSS removal before discharging to an existing infiltration basin which exceeds the minimum
required 80% removal.

Treatment Train #2 — for Drainage Areas P6A & P6B
Stormwater runoff from these areas will be captured and treated by porous pavement asphalt
that provides 80% TSS removal, which meets the minimum required 80% TSS removal.

Treatment Train #3 — Roof Area for Drainage Area P4B

Stormwater runoff for the proposed barn will be captured by a network of roof drains that will
direct the stormwater runoff to a proposed Cultec subsurface detention / infiltration basin. The
roof runoff will be clean and does not require water quality treatment. The basin will provide
80% TSS removal, which meets the minimum required 80% TSS removal.

Treatment Train #4 — Paved and Landscaped Area for Drainage Area P4B

Stormwater runoff for the paved portion of this subcatchment area and the landscaped areas
will be treated by a Contech water quality unit WQU-1 that provides 91.5% TSS removal before
discharging to a proposed basin PB4B. The basin will provide an additional 80% TSS removal,
which meets the minimum required 80% TSS removal.
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5.0 Standard 5: Land Uses with Higher Potential Pollutant Loads

Stormwater Management Standard 5 states:

“For land uses with higher potential pollutant loads (LUHPPL), source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stormwater
Handbook to eliminate or reduce the discharge of stormwater runoff from such land uses
to the maximum extent practicable.”

Stormwater discharges from LUHPPLs requires the use of a treatment train that provides
80% TSS removal prior to discharge and at least 44% TSS removal prior to discharge to
the infiltration BMP.”

“The infiltration BMP shall be designed to treat 1.0 in. of runoff times the total impervious
area at the post development site.”

The project is not considered a LUHPPL. Standard 5 is not applicable.
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6.0 Standard 6: Critical Areas

Stormwater Management Standard 6 states:

“Stormwater discharges within the Zone Il or Interim Wellhead Protection Area of a public
water supply, and stormwater discharges near or to any other critical area, require the use
of the specific source control and pollution prevention measures and the specific structural
stormwater best management practices determined by the Department to be suitable for
managing discharges to such areas, as provided in the Massachusetts Stormwater
Handbook.”

Stormwater discharges from Outstanding Resource Waters requires the use of a
treatment train that provides 80% TSS removal prior to discharge and at least 44% TSS
removal prior to discharge to the infiltration BMP.”

“The infiltration BMP shall be designed to treat 1.0 in. of runoff times the total impervious
area at the post development site.”

The project is not within a critical area. Standard 6 is not applicable.
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7.0 Standard 7: Redevelopment

Stormwater Management Standard 7 states:

‘A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the
pretreatment and structural best management practice requirements of Standards 4, 5,
and 6. Existing stormwater discharges shall comply with Standard 1 only to the maximum
extent practicable. A redevelopment project shall also comply with all other requirements
of the Stormwater Management Standards and improve existing conditions.”

‘A new development project must comply fully with all the Stormwater Management
Standards.”

The project is considered a new development in accordance with the Stormwater Handbook. The
project includes new construction on a previously developed site.

The project is in full compliance with all the Stormwater Management Standards. Stormwater
Management Standard 7 is met.
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8.0 Standard 8: Construction Period Pollution Prevention and
Erosion & Sedimentation Control

Construction period pollution prevention and erosion and sedimentation control measures will be
implemented at the project site to control construction related impacts during construction and
land disturbance activities. The general contractor for the project will be responsible for
implementation of the construction period controls.

8.1 EROSION AND SEDIMENT CONTROL MEASURES

The project will disturb more than one acre of land during the construction process and will require
a NPDES Construction General Permit issued by the Environmental Protection Agency. As a
result, a stormwater pollution prevention plan (SWPPP) will be required. The SWPPP document
will satisfy the requirements of the construction period erosion, sedimentation and pollution
prevention plan requirements outlined in Standard 8 of the Massachusetts Stormwater Handbook.
A SWPPP has not been prepared for inclusion with this stormwater report; however, one will be
prepared and submitted prior to any construction activities at the site.

Without proper erosion and sediment control measures, grading, filling and installation of
structures may cause erosion and sedimentation, resulting in temporarily increased turbidity and
suspended solid loads. Runoff from construction sites may also transport sediment to downstream
watercourses, where sediment deposition and accumulation will occur as flow velocities
decrease.

Erosion and sedimentation controls will be employed to prevent the erosion and transport of
sediment into adjacent areas and drainage systems during the earthwork and construction phases
of the project. Erosion and sedimentation control measures will be installed prior to site excavation
or disturbance and will be maintained throughout the construction period.

Below is a description of some of the erosion and sediment control measures that will be
employed at the project and that will be included in the SWPPP.

Silt Fence and Straw Bale Barriers

Prior to any ground disturbance, a professional engineer or land surveyor will certify that a barrier
of staked straw bales and silt fence is in place at the down gradient limit of work in accordance
with the design plans. The barrier will be placed to trap sediment transported by runoff before it
reaches the drainage system or leaves the construction site. The silt fence is a semi-permeable
barrier made of a synthetic porous fabric which provides additional protection when used with
straw bale barriers. When necessary, additional straw bale and silt fence barriers will be installed
immediately down gradient of erosion-prone areas, such as the base of steep exposed slopes
and around the base of stockpiles, throughout the construction phase of the project. The barriers
will be entrenched into the substrate to prevent underflow.
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The erosion control barriers will be inspected weekly and after every storm event. Any sediment
that collects behind the barriers will be removed and will be either reused at the site or disposed
of at a suitable offsite location. Any damaged sections of silt fence or hay bales will be repaired
or replaced. The underside of straw bales will be kept in close contact with the earth and reset
as necessary. Straw bale barriers and silt fences will be maintained and cleaned until slopes
have healthy stands of grass.

Catch Basin Inlet Protection

The inlets of proposed and existing catch basins will be protected from sediment inflow during the
work period through the installation of Siltsacks™. A layer of filter fabric will be installed beneath
the grates of the catch basins. The inlets of existing catch basins will be protected by Siltsacks™.
These protection measures will be inspected after every storm event and will be routinely
maintained until the drainage area tributary to each inlet has been stabilized with vegetation
and/or covered by pavement. Any sediment that collects behind the barrier or in the sacks will be
removed and will be either reused onsite or disposed of at a suitable off-site location.

Dust Control

Fugitive dust from large areas of unstabilized soil can be a problem during construction. On dry
and windy days when dust generation is a concern, a water truck will traverse the site and spray
water as necessary to prevent dust from forming. Calcium chloride may also be applied to the
ground in granular form to attract atmospheric moisture, dampening the ground and preventing
fugitive dust.

Slope Stabilization

A temporary vegetative cover will be established on areas of exposed soils (including stockpiles)
that remain inactive and unstabilized for a period of more than 30 days for slopes, and weather
permitting. The seeded surfaces will be covered with a layer of straw mulch or hydro mulch as
described above.

Upon completion of final grading, any areas not covered by pavement, other forms of stabilization,
or other methods of landscaping will be seeded with an erosion control seed mix. On slopes 4:1
and greater, loamed and seeded areas will be mulched with hay to prevent erosion prior to
germination of the seed. After disturbed areas have been stabilized, the temporary erosion
control measures will be removed and accumulated sediment will be removed and disposed of in
an appropriate location.
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Stabilized Construction Entrance

Temporary stabilized construction entrances will be installed at the site. The purpose of the
construction entrance is to remove sediment attached to vehicle tires and to minimize sediment
transport and deposition onto public road surfaces. The construction entrances will be composed
of beds of crushed stone which will be replenished as necessary to maintain their proper function.
The stone will be placed over a layer of non-woven filter fabric. The stabilized construction
entrances will remain in place until a binder coat of pavement has been established in areas to
be paved.

8.2 MATERIAL MANAGEMENT PRACTICES

The following material management practices will be used to reduce the risk of spills or other
accidental exposure of materials and substances to stormwater runoff. These include good
housekeeping practices and guidelines for the handling of hazardous products. The following
good housekeeping practices will be followed on-site during the construction period.

o An effort will be made to store only enough products required to do the job.

o All materials stored on-site will be stored in a neat, orderly manner in their appropriate
containers, and (if possible) under a roof or other enclosure.

o Products will be kept in their original containers with the original manufacturer's label.

e Substances will not be mixed with one another unless recommended by the manufacturer.
o Whenever possible, all of a product will be used before disposing of the container.

e Manufacturer's recommendations for proper use and disposal will be followed.

e The site superintendent will inspect the storage area daily to ensure proper use and disposal
of materials on-site.

The following practices will reduce the risks associated with hazardous materials (e.g., petroleum
products, solvents):

e A copy of all Material Safety Data Sheets (MSDS) for materials or products used during
construction will be kept in the office trailer.

e Products will be kept in original containers unless they are not re-sealable.

o Original labels and material safety data (MSD sheets) will be retained; they contain important
product information.

o If surplus product must be disposed, manufacturer's or local- and state-recommended
methods for proper disposal will be followed.

8.3 PRODUCT SPECIFIC PRACTICES

The following product-specific practices will be followed on-site. Recommendations are provided
for petroleum products, fertilizers, solvents, paints, and other hazardous substances.
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Petroleum Products

All on-site vehicles will be monitored for leaks and will receive regular preventive maintenance to
reduce the chance of leakage. No vehicle maintenance will occur on site. Petroleum products will
be stored in tightly sealed containers that are clearly labeled. Any asphalt substances used on-
site will be applied according to manufacturer's recommendations.

Fertilizers

Fertilizers will be applied only in the minimum amounts recommended by the manufacturer. Once
applied, the fertilizer will be worked into the soil to limit exposure to stormwater. Storage will be in
a covered area; and the contents of any partially used bags will be transferred to a sealable,
plastic bin to avoid spills.

Solvents, Paints, and other Hazardous Substances

All containers will be tightly sealed and stored when not required for use. Excess materials will
not be discharged to the storm sewer system, but will be properly disposed according to
manufacturer's instructions or state and local regulations.

Concrete Trucks

Concrete trucks will not be allowed to wash out or discharge surplus concrete or drum wash
water into catch basins or drainage systems that are already in place.

8.4 SPILL CONTROL/NOTIFICATION PRACTICES

In addition to the good housekeeping and material management practices discussed above, the
following practices will be followed for spill control, notification and cleanup.

e Manufacturer's recommended methods for spill cleanup will be clearly posted and site
personnel will be informed of the procedures and the location of the information and cleanup
supplies.

o Materials and equipment necessary for spill cleanup will be kept in the material storage area
on-site. Equipment and materials will include, but will not be limited to, shovels, wheel
barrows, brooms, dust pans, mops, rags, gloves, goggles, kitty litter or Speedi-Dry, sand,
sawdust, and plastic and metal trash containers specifically designated for this purpose.

o All spills will be cleaned up immediately after discovery.

o The spill area will be kept well ventilated and personnel will wear protective clothing to prevent
injury from contact with a hazardous substance.

e Spills of toxic or hazardous material in excess of reportable quantities, as established in the
Massachusetts Contingency Plan (MCP), will be reported to the Massachusetts Department
of Environmental Protection Division of Hazardous Waste [(617) 292-5851 or (978) 661-7679].
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8.5

The construction superintendent responsible for the daily operations will be the spill
prevention and cleanup coordinator. He will designate at least three other site personnel to
receive spill prevention and cleanup training. These individuals will each become responsible
for a particular phase of prevention and cleanup. The names of the responsible spill personnel
will be posted in the material storage area and in the on-site office trailer.

MAINTENANCE PROGRAM PRACTICES: PRIOR OR DURING
CONSTRUCTION

In addition to the maintenance described for each stormwater control, the following practices
should be followed:

Prior to construction, install erosion and sediment control measures as shown on the plan and
details.

The site contractor shall inspect all sediment and erosion control structures after each rainfall
event and at the end of the working day.

All measures shall be maintained in good working order. If repair is necessary, it shall be
initiated within 24 hours of inspection.

Silt shall be removed from the filter bags if depths reach 6-inches or greater and as-needed.
Sediment shall be contained within the construction site and away from drainage structures.

Damaged or deteriorated erosion control measures will be repaired immediately after
identification.

The contractor’s site superintendent will be responsible for inspection, maintenance and repair
activities.

Erosion control measures shall remain in place until all construction is completed and all disturbed
earth is stabilized.
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9.0 Standard 9: Operation and Maintenance Plan

The goal of the operation and maintenance plan is not only to protect resources on-site or
nearby, but also to protect resources in the region that may be affected by the activities at the
site. Water quality treatment measures and the implementation of Best Management Practices
(BMP's) for structural controls will result in the treatment of site stormwater and the removal of a
minimum of 80 percent of the total suspended solids (TSS) load in runoff prior to discharge from
the site, consistent with Massachusetts DEP’s TSS removal standard.

The stormwater management system will be owned by the Belmont Day School. They will be
responsible for operation and maintenance. An Operation and Maintenance Log has been
prepared for this project and is included in this report as Appendix |.

9.1 STRUCTURAL POLLUTANT CONTROLS

The proposed stormwater management system is designed to protect runoff water quality
through the removal of sediment and pollutants. Structural pollutant controls used to separate
and capture stormwater pollutants are described below.

Proprietary Water Quality Units

Proprietary separators will be inspected and cleaned in strict accordance with the
manufacturer’'s recommendations and requirements. The manufacturer's recommendations and
requirements are included in Appendix J, Contech Water Quality Device Inspection.

Roof Drain Leaders

Roof runoff from the existing buildings and proposed building will be directed to underground
piped drainage systems. Routine roof inspections will be performed. Roofs will be kept clean
and free of debris, and the roof drainage systems will be kept clear. Gutters and downspouts
connected to the drainage system will be cleaned at least twice per year, or more frequently as
necessary.

Subsurface Detention/Infiltration Basins

The subsurface detention/infiltration basins at the proposed project site will be Cultec systems,
as well as the three existing infiltration basins. They are used for infiltration and detention. The
basins require maintenance to remain functional. Well maintained pretreatment BMP’s (i.e.

catch basins with deep sumps) will reduce the need for maintenance of the subsurface basins.

See Appendix K, Cultec Maintenance Guidelines for additional information.
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Porous Asphalt Pavement

The proposed driveway consists of porous asphalt pavement. Porous asphalt pavement is a
paved surface with a higher than normal percentage of air voids to allow water to pass through it
and infiltrate into the underlying soil. Regular maintenance of the pavement is required to
prevent clogging. After storms, monitor the surface to ensure that it is draining properly. As
needed, clean the surface using a power washer to dislodge trapped particles and then vacuum
sweep the area. The surface should be cleaned quarterly with a vacuum sweeping machine.
Inspect the surface annually for deterioration. No winter sanding shall be conducted on the
porous surface. Salt use shall be minimized during winter months. Do not reseal or repave with
any impermeable material.

Catch Basins and Area Drains

All proposed catch basins at the site will be equipped with deep sumps and hooded outlets to
trap debris, sediments, and floating contaminants, which are the largest constituents of urban
runoff. The proper removal of sediments and associated pollutants and trash occurs only when
catch basin inlets and sumps are cleaned out regularly. The more frequent the cleaning, the
less likely sediments will be re-suspended and subsequently discharged. In addition, frequent
cleaning also results in more volume available for future deposition and enhances overall
performance.

Catch basins and area drains, both new and existing, will be cleaned a minimum of four times
and inspected monthly for the first year to determine the sediment loading for the site. Any
sand, sediment, or debris that collects (when it reaches a depth of more than %2 the sump depth,
which is 2 feet for catch basins and area drains) will be removed as needed. After the first year,
the frequency of the catch basin cleaning should be reviewed and revised based upon the
sediment loading observed in the first year. Any structural damage or other indication of
malfunction will be reported to the site manager. During colder periods, the catch basin grates
will be kept free of snow and ice.

This practice, in coordination with minimal use of sand, and street sweeping comprises a multi-
level source control approach that prevents sand/sediments and litter from exiting off-site and/or
ultimately into the resource areas.

Existing Dry Wells

Inspect dry well after every major storm in the first few months, and after construction to ensure
proper stabilization and function. All dry wells will be inspected at least one time per year and
cleaned as need.

Existing Stormwater Basin

hk v:\2108\active\210801375\design\report\stormwater report\1375 stormwater report.docx 54



u. Stantec

STORMWATER MANAGEMENT &
EROSION CONTROL REPORT
BELMONT DAY SCHOOL
BELMONT, MASSACHUSETTS

At least twice annually, the inlet pipes and dry wells in the bottom of the stormwater basin shall
be checked for debris and removed to ensure unobstructed flow of water through the pond.
Following any rainfall event exceeding 2.5 inches in a 24 hour period, the basin shall be
inspected for debris, settling, cracking, erosion, sediment accumulation, and health of the lawn
area. Remove sediment annually. If standing water is observed for more than 72 hours following
a storm event, retain a qualified professional to assess whether the system is adequately
infiltrating and take corrective measures as necessary.

Vegetated Areas Maintenance

Although not a structural component of the drainage system, the maintenance of vegetated
areas may affect the functioning of stormwater management practices. This includes the
health/density of vegetative cover and activities such as the application and disposal of lawn
and garden care products, disposal of leaves and yard trimmings.

Initial Post-Construction Inspection

During the initial period of vegetation establishment in disturbed areas pruning and
weeding are required twice in first year by contractor or owner. Any dead
vegetation/plantings found after the first year will be replaced. Proper mulching is
mandatory and regular watering may be required initially to ensure proper establishment
of new vegetation.

Long-Term Maintenance

Weeds and invasive plant species will be removed by hand. Leaf litter and other detritus
shall be removed twice per year. If needed to maintain aesthetic appearance, perennial
plantings may be trimmed at the end of the growing season. Trees and shrubs will be
inspected twice per year to evaluate health and attended to as necessary. Seeded
ground cover or grass areas shall not receive mulching. PH tests of the soils in the
planting bed will occur annually. If the pH is below 5.2, limestone will be applied to
increase it. If the pH is above 8.0, iron sulfate plus sulfur will be added accordingly.

9.2 LONG TERM POLLUTION PREVENTION PLAN

The following measures will be employed to control potential sources of contamination and
prevent pollution at the project site:

Deicing

To prevent increased pollutant concentrations in stormwater discharges, the amount of road salt
applied will be controlled. The amount of deicing materials used will be monitored with the goal
of using only enough to make the drive aisle and walkways safe.

Fertilizer/Pesticide/Herbicide Application

hk v:\2108\active\210801375\design\report\stormwater report\1375 stormwater report.docx 55



u Stantec

STORMWATER MANAGEMENT &
EROSION CONTROL REPORT
BELMONT DAY SCHOOL
BELMONT, MASSACHUSETTS

The facility will require that landscaping maintenance contractors implement a program to test
soils at the site annually and to limit the amount of fertilizer, pesticides and herbicides to only
what is needed to maintain healthy plant materials and landscaped areas. PH tests of the soils
in the planting bed will occur annually. If the pH is below 5.2, limestone will be applied to
increase it. If the pH is above 8.0, iron sulfate plus sulfur will be added accordingly.

No pesticides or herbicides are to be used unless a single spot treatment is required for a
specific control application.

Fertilizer usage will be avoided. If deemed necessary, slow release fertilizer will be used, and
applied only in the minimum amounts recommended by the manufacturer. Once applied, the
fertilizer will be worked into the soil to limit exposure to stormwater. Storage will be in a covered
area; and the contents of any partially used bags will be transferred to a sealable, plastic bin to
avoid spills.

Fertilizer will be used to begin the establishment of vegetation in bare or damaged areas, but
will not be applied on a regular basis unless necessary.

Records of soil management, application dates, planting dates, preventive measures,
treatments and other appropriate information should be kept. This information will be used as a
reference when fertilizer/pesticide/herbicide management decisions in the future.

Materials Management/Housekeeping Practices

The following product-specific practices will be followed on-site. Recommendations are provided
for petroleum products, fertilizers, solvents, paints, and other hazardous substances, and
concrete.

Petroleum Products - No vehicle maintenance or handling of petroleum products will
occur on site. Petroleum products will be stored in tightly sealed containers that are
clearly labeled. Any asphalt substances used on-site will be applied according to
manufacturer's recommendations.

Solvents, Paints, and other Hazardous Substances - All containers will be tightly
sealed and stored indoors when not required for use. Excess materials will not be
discharged to the storm sewer system, but will be properly disposed according to
manufacturer's instructions or state and local regulations. Outside storage on the
property will be prohibited.

Spill Prevention Practices

The facility will implement a spill prevention program that will include storm water contamination
assessment, flow diversion, record keeping, internal reporting, employee training, and preventive
maintenance. The following specific practices will be followed for spill control, notification and
cleanup.
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Manufacturer's recommended methods for spill cleanup for any chemicals used or stored on
site will be clearly posted and site personnel will be informed of the procedures and the
location of the information and cleanup supplies.

Materials and equipment necessary for spill cleanup will be kept in the material storage area
on-site. Equipment and materials may include, as appropriate, shovels, wheel barrows,
brooms, dust pans, mops, rags, gloves, goggles, kitty litter or Speedi-Dry, sand, sawdust,
and plastic and metal trash containers specifically designated for this purpose.

All spills will be cleaned up immediately after discovery.

The spill area will be kept well ventilated and personnel will wear protective clothing to
prevent injury from contact with a hazardous substance.

Spills of toxic or hazardous material in excess of reportable quantities, as established in the
Massachusetts Contingency Plan (MCP), will be reported to the Massachusetts Department
of Environmental Protection Division of Hazardous Waste [(617) 292-5851 or (978) 661-
7679].
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10.0 Standard 10: Prohibition of lllicit Discharges

Standard 10 of the Massachusetts Stormwater Handbook prohibits illicit discharges to stormwater
management systems. As stated in the handbook, “The stormwater management system is the
system for conveying, treating, and infiltrating stormwater on-site, including stormwater best
management practices and any pipes intended to transport stormwater to the groundwater, a
surface water, or municipal separate storm sewer system. lllicit discharges to the stormwater
management system are discharges that are not entirely comprised of stormwater.”

It is fully understood that the Storm Water Pollution Prevention Plan (SWPPP) for the project will
include procedures to prevent illicit discharges to the stormwater management system during
construction.

Standard 10 also states that “The lllicit Discharge Compliance Statement must be accompanied
by a site map that is drawn to scale and that identifies the location of any systems for conveying
stormwater on the site and shows that these systems do not allow the entry of any illicit discharges
into the stormwater management system. The site map shall identify the location of any systems
for conveying wastewater and/or groundwater on the site and show that there are no connections
between the stormwater and wastewater management systems and the location of any measures
taken to prevent the entry of illicit discharges into the stormwater management system.” Included
with this report are drawings that display the location of all of the stormwater management
components as well as other utilities (existing and proposed) on the project site and conforms to
requirements of a “site map” to accompany the lllicit Discharge Compliance Statement.

The lllicit Discharge Compliance Statement for the project is as follows:

lllicit Discharge Compliance Statement

Per the requirements of Standard 10 of the Massachusetts Stormwater
Management Standards it shall be stated that No lllicit Discharges exist on
the project.
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Figures
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Figure 1 — USGS Topographic Map
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Figure 2 — Locus Map
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Figure 3 — Soil Map
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Figure 4 — Flood Zones Map
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Figure 5 — Protected Areas Map
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Figure 6 — Hydrology Map
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Figure 7 — Water Supply Map
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Figure 8 — Existing Watershed Plan
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Figure 9 — Proposed Watershed Plan
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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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Checklist for Stormwater Management and
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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

I have reviewed the Stormwater Management and Erosion Control Report, including the soil evaluation,
computations, Long-term Poliution 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

1 sl tulmes 2220

Signature and Date
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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.
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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:

X No disturbance to any Wetland Resource Areas

[] Site Design Practices

[] Reduced Impervious Area (Redevelopment Only)

X] Minimizing disturbance to existing trees and shrubs

[] LID Site Design Credit Requested:

[ ] Credit 1

[ ] 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

O 0O 0004004

Grass Channel

[] Green Roof
Subsurface detention / infiltration basins, porous pavement,

X] Other (describe): proprietary water quality devices

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

* N/A: Volume of runoff is decreased at all design points.

] Any potential change to the existing conditions of abutting properties from any increase in volume of

stormwater runoff have been identified in the Report

X] 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.

X 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.

Y

Any potential change to the existing conditions of abutting properties from erosion, silting, flooding, or
sedimentation have been identified in the Report.

bd

The Report describes the practices and controls that the Applicant will implement and maintain to
prevent adverse impacts from erosion, silting, flooding, or sedimentation.

X

Any potential impacts to wetlands have been identified in the Report.

[

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
quantitative 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.

[] 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)

X] Is stormwater from the pre-development site discharged directly to (check all that apply):
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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)

X] Other (specify) Certain areas discharge offsite. See Stormwater Report.
Will stormwater from the post-development site be discharges directly to (check all that apply):

[ ] A surface water body (specify the water body)

XI The Belmont MS4 (storm sewers)

[ ] Another MS4 (specify the MS4)

X] Other (specify) Certain areas will discharge offsite. See Stormwater Report.

X] Any potential impacts upon streams, wetlands and/or storm sewers have been identified in the
Report. (Explain in Report narrative)

[1 These will be prevented with mitigating measures that the Applicant will implement and
maintain (explain in Report narrative)

X] These will be prevented without mitigating measures (explain in Report narrative)

X] 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.

Additional Requirements for Projects other than One and Two Family Developments:

[] 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
X] Soil Analysis provided.

X] Required Recharge Volume calculation provided.
[] Required Recharge volume reduced through use of the LID site Design Credits.

X] Sizing the infiltration, BMPs is based on the following method: Check the method used.
X Static [] Simple Dynamic ] Dynamic Field'
X 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.

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

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

X 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.
[ ] 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.

O K

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

] is within the Zone 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.

X] 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:
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.

[ ] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

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

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

[]
X] 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 LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

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

[l The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.qg. 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

[l 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

[] 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;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

X] Adverse impacts due to erosion, sedimentation, or both during disturbance and construction activities
are prevented:

X] With erosion and sediment controls that the Applicant will implemented and maintain
(explain in Report narrative)

] 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.

XI The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

XI Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

O 0O X X K

Estimated operation and maintenance budget; and

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:

[ 1 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;

Xl An lllicit Discharge Compliance Statement is attached;

[ ] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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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 82

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

g,

Signature and Yate

Wpboe G a-t1-2e)

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:

X No disturbance to any Wetland Resource Areas

[] 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
[ ] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

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

X

X
H
X

O X

X

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.

X 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
[l 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.

1375 swcheck.doc « 04/01/08 Stormwater Report Checklist « Page 4 of 8



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.

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

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
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.

[ 1 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 (LUHPPLSs)

[ ] 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.

[
XI 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 oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

[ ] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[ ] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[ ] Bike Path and/or Foot Path
] Redevelopment Project

] Redevelopment portion of mix of new and redevelopment.

[] Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

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.

1375 swcheck.doc « 04/01/08 Stormwater Report Checklist « Page 7 of 8



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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

[l The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

X 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:

X Name of the stormwater management system owners;

X] Party responsible for operation and maintenance;

X Schedule for implementation of routine and non-routine maintenance tasks;
X Plan showing the location of all stormwater BMPs maintenance access areas;
[ ] Description and delineation of public safety features;

[] Estimated operation and maintenance budget; and

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;

X An lllicit Discharge Compliance Statement is attached;

] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

1375 swcheck.doc « 04/01/08 Stormwater Report Checklist « Page 8 of 8
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STORMWATER MANAGEMENT &
EROSION CONTROL REPORT
BELMONT DAY SCHOOL
BELMONT, MASSACHUSETTS

APPENDIX B — SOILS AND GEOTECHNICAL
e SOIL EXAMINATION RESULTS, 8/4/16 (STANTEC)
e SOIL EXAMINATION RESULTS, 10/12/16 (STANTEC)

o SUBSURFACE EXPLORATION REPORT BY MCPHAIL ASSOCIATES, LLC
DATED JULY 14, 2016

e NRCS WEB SOIL SURVEY MAP

hk v:\2108\active\210801375\design\report\stormwater report\1375 stormwater report.docx
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BELMONT DAY SCHOOL SOIL EXAMINATION RESULTS

Project: Belmont Day School
21081375

Date of testing: 4-Aug-16

Weather: Sunny, 80°

Operator: Rob Mullen
Belmont Landscaping
Soil evaluator: Hilde Karpawich SE14004

Stantec, Boston

Location 1: Existing southwestern athletic field
Subsurface "Option 1"

Location 2: Existing northwestern atheletic field
Subsurface "Option 4"

TP-1

Ap 0-12" sandy loam
Bw 12-34" loamy sand
C 34-48" loamy sand
Ce 48-90" sandy loam

Refusal @ 90" (7.5")

TP-2

Ap 0-9" loamy sand
Bw 9-30" sandy loam
C 30-50" sandy loam

Refusal @ 50" (4'-2") on southwesterly side of pit
Refusal @ 76" (6'-4") on northeasterly side of pit

TP-4

Ap 0-8" sandy loam
Bw 8-22" loamy sand
C 22-48" loamy sand
C. 48-102"  sand (gleyed)

Bottom of excavation @ 102" (8.5')
Reddish color @ 28" extending down to top of sand

TP-3

Ap 0-9" loamy sand
Bw 9-16" loamy sand
C: 16-33" sandy loam
Ce 33-108" sandy loam

Bottom of excavation @ 108" (9")

TP-5

Ap 0-8" loamy sand
Bw 8-32" loamy sand
Ci 32-66" sand

C. 66"-96" sand (gleyed)

Bottom of excavation @ 96" (8")
Reddish color @ 30" extending down to top of sand

TP-6

Ap 0-9" loamy sand
Bw 9-40" loamy sand
Ci 40-62" sand

C. 62-84" sand (gleyed)

12" metal pipe within fill encountered @ 84" (7")
Bottom of excavation @ 84" (7")

Reddish color @ 34" extending down to top of sand
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BELMONT DAY SCHOOL SOIL EXAMINATION RESULTS

Project: Belmont Day School Operator: Belmont Landscaping
21081375

Date of testing: 12-Oct-16 Soil evaluator: Hilde Karpawich SE14004

Weather: Sunny, 50° Stantec, Boston

Note: No standing water or redox features were observed in any test pit.

Location: Proposed driveway area

TP-7

Ap o0-12" sandy loam
Bw 12-18" sandy loam
C 18-32" sandy loam
Ce 32-84" loamy sand

Refusal @ 84" (7")

TP-8

Ap 0-8" sandy loam
Bw 8-17" sandy loam
C 17-38" sandy loam
C 38-126" sandy loam

Bottomof excavation @ 126" (10.5")

TP-9

Ap o0-10" sandy loam
Bw 10-15" sandy loam
C: 15-44" sandy loam
C-: 44-126" loamy sand

Bottomof excavation @ 126" (10.5")
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Belmont Day School
55 Day School Lane
Belmont, MA 02478

Attention: Ms. Lucille Kooyoomjian

Reference: Belmont Day School - Proposed Site Improvements; Belmont, Massachusetts
Subsurface Exploration Report

Ladies and Gentlemen:

Enclosed herein is our Subsurface Exploration Report for the proposed site improvements to
be constructed as part of the proposed Barn building project (previously known as
Classroom building project) located on the campus of the Belmont Day School in Belmont,
Massachusetts. Refer to the Project Location Plan, Figure 1, for the general site location.

This report was prepared in accordance with our proposal dated May 9, 2016 and the

subsequent authorization of Belmont Day School. These services are subject to the
limitations contained in Appendix A.

Purpose and Scope

The purposes of the subsurface exploration program are to assess the subsurface soil,
bedrock and groundwater conditions at the site as they relate to the proposed site
improvements, and based on these conditions, to provide construction and design
considerations relating to geotechnical aspects of the proposed construction.

Of particular concern is the potential presence of shallow bedrock (within 4 feet of the
ground surface) in the areas of the proposed “"One Way” road entrance, and the proposed
below grade water and sewer utilities as indicated on the drawing designated L1, entitled
“Landscape Elements” which indicates the approximate location of the "One Way"” road and
the drawing C1.01, entitled “Utilities Plan” which indicates the proposed location of the
proposed water and sewer services.

Available Information

Information provided to McPhail Associates, LLC (McPhail) included the following
drawings/plans:

e Belmont Day School Record Conditions Plan of Land dated December 19, 2012,
prepared by Meridian Associates, Inc. (Meridian);

e Landscape Elements drawing L-1 dated April 22, 2016, prepared by Utile Architecture
+ Urban Design (Utile);

GEOTECHNICAL AND GEOENVIRONMENTAL ENGINEERS
2269 Massachusetts Avenue

Cambridge, Massachusetts 02140

(617) 868-1420
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e Utilities Plan drawing C1.01, undated, prepared by Utile; and

e Foundation Engineering Report, Belmont Day School Proposed Classroom Building,
Belmont, Massachusetts dated April 23, 2015, prepared by McPhail.

Based on our review of the above drawing, elevations referenced herein are in feet and are
understood to refer to the National Geodetic Vertical Datum (N.G.V.D.) of 1929.

Proposed Site Improvements

Based on our review of the above referenced information, the proposed site improvements
are understood to include a new one way road located within the existing moderately
wooded area along the northwest perimeter of the campus. The approximate 740-foot long
and 16.5-foot wide new road will extend from the north corner of the existing parking lot
located to the north of the existing tennis courts and will extend northeast and connect to
Concord Avenue.

The propose site improvements will also include new water and sewer services for the
proposed Barn building to be located northwest of the existing tennis courts and southwest
of the parking lot. In general, the water service will extend northeast from the proposed
Barn building cross the existing parking lot and connect into the existing water service along
the northeast perimeter of the school campus. Similar to the water service, the proposed
sewer services will extend from the northeast side of the Barn building, across the existing
parking lot, and then turn southeast and down the existing driveway, then turn south and
across the landscaped area located at the school entrance, then turn southwest along the
driveway located along the southeast side of the existing school, and finally turn south and
connect into the existing sewer manhole located at the southern perimeter of the school
campus.

Based on our review of the above referenced drawings, excavations for the proposed
utilities are anticipated to extend to depths ranging from about 4 to 6 feet below the
existing ground surface. With respect to the proposed roadway, excavation required for
construction of the proposed one-way road is anticipated to extend less than 5 feet below
the existing ground surface.

The approximate location of the proposed utilities are indicated on the enclosed Figure 2,
Subsurface Exploration Plan.

Subsurface Explorations

A subsurface exploration program consisting of six (6) test pits and fourteen (14) rock
probes was completed at the site on June 17, 2016. The test pits were performed by
Dooley Construction Co., Inc. of Waltham, Massachusetts and the rock probes were
performed by Maine Drilling and Blasting, Inc. both under contract to McPhail. Approximate
plan locations of the test pits and rock probes are as indicated on Figure 2.
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The test pits were performed utilizing a CAT model 304E rubber track-mounted excavator.
Test pits terminated upon refusal at depths ranging from about 5 to 6 feet below the ground
surface within the glacial till deposit or on what is presumed to be a boulder within the
glacial till deposit or bedrock. The rock probes were advanced using a hydraulic drill-rig.
Test pit logs prepared by McPhail are presented in Appendix B following the text of this
report and a summary of the subsurface conditions encountered at the rock probe locations
are provided on Table 1.

Previous subsurface explorations performed at the site included nine (9) test pits that were
completed at the site on April 16, 2015 by Cardillo and Sons, Inc. of Waltham,
Massachusetts under contract to McPhail. These test pits were performed in the
approximate location of the proposed Barn building. The approximate locations of the
proposed Barn building and test pits are as indicated on the attached Subsurface
Exploration Plan, Figure 2. The results of the nine (9) test pits are included in Foundation
Engineering Report referenced above and is included in Appendix C.

Laboratory Testing

At the completion of the field work, soil samples obtained from the test pits were returned
to our laboratory for more detailed classification, analysis and testing. The laboratory
testing consisted of sieve analyses to determine the gradations and confirm the visual
classifications of the glacial till deposit. Laboratory test procedures were in general
accordance with applicable ASTM Standards. Results of the gradation testing appear on
Figure 3 following the text of this report.

Subsurface Conditions

A detailed description of the subsurface conditions encountered within the explorations is
documented on the test pit logs contained in Appendix B and rock probe summary Table 1.

Based on the recent subsurface explorations performed at the site, the following is a
description of the generalized subsurface conditions across the site encountered from
ground surface downward.

Test Pit Explorations — “One Way” Road

The ground surface across the propose one-way road is underlain by an approximate 0.5-
foot thick topsoil layer that varies from of a loose, dark brown to black silt, with some to
trace gravel and sand and containing variable amounts of roots, leaves, and cobbles.

Underlying the surficial topsoil layer a subsoil deposit was encountered. The subsoil deposit
was observed to range from about 1.5 to 2 feet in thickness and varies from a compact,
red-brown, sand with some silt and gravel to a sand with some silt and trace gravel.
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The subsoil deposit was underlain by a natural glacial till deposit. The surface of the glacial
till deposit was encountered at depths ranging from about 2 to 2.5 feet below the existing
ground surface. The glacial till deposit was observed to vary from a compact, gray, silty,
gravelly sand to a silty sand and gravel containing a variable amount of cobbles and
boulders.

With the exception of test pit TP-101, the test pits were terminated upon refusal at depths
ranging from about 5 to 5.5 feet below the existing grounds surface, on what is presumed
to be bedrock or a boulder present in the glacial till deposit. Based on our observations, the
bedrock is likely to consist of diorite.

Test pit TP-101 was terminated within the glacial till deposit at a depth of about 5 feet
below the existing ground surface.

Rock Probes - Proposed Utilities

Based on our observations, rock probes identified as probes P-1, P-2, P-5, P-11 and P-13
each encountered what is presumed to be the bedrock surface or a boulder at depths
ranging from 2 to 4 feet below the existing ground surface. These probes were terminated
at depths ranging from about 6 to 8 feet below the existing grounds surface in what is
presumed to be bedrock or a boulder within the glacial till deposit.

The remaining probes identified as P-3, P-4, P-6, P-7, P-8, P-9, P-10, P-12 and P-14
encountered what is presumed to be the bedrock surface or a boulder at depths ranging
from 6 to 14 feet below the existing ground surface. These probes were terminated at
depths ranging from 9 to 17 feet below the existing ground surface in what is presumed to
be bedrock or a boulder within the glacial till deposit.

The depth below the existing ground surface to the bedrock surface or boulder encountered
within the rock probe explorations is provided on Table 1 and Figure 2.

Groundwater Observations

Groundwater was not observed upon completion of the test pit and rock probe explorations.
It is anticipated that future groundwater levels across the project site may vary from those
reported herein based on such factors such as normal seasonal changes, runoff during or
following periods of heavy precipitation, alterations to existing drainage patterns or may
become perched on the surface of the relatively impervious glacial till deposit or bedrock.

Construction and Design Considerations

Based on the proposed scope of development and the subsurface conditions as indicated
above, the following construction and design considerations are provided.
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One-Way Road

All surficial topsoil should be removed from the plan area of the proposed one-way road.
Following removal of the topsoil layer and prior by the placement of fill up to the proposed
bottom of the base course subgrade, the ground surface should be proof-rolled with a
minimum of 6-passes with a 5-ton vibratory roller. All soft areas detected during the proof-
compaction process should be removed and replaced with ordinary fill. Excavated on-site
glacial till and subsoil, including glacial till and subsoil material excavated from the proposed
Barn building footprint, may be economically re-used as ordinary fill up to the proposed
bottom of base course layer elevations provided it is maintained in a relatively dry
condition, can be properly compacted and all material greater than 6-inches in diameter
(cobbles and boulders) are culled out.

Excavated on-site glacial till and subsoil are not considered suitable for use as the final base
course layer located directly below the asphalt layer.

It is emphasized that the on-site glacial till and subsoil material contains a high percentage
of silt and, hence, cannot be compacted when too wet. Also, winter conditions greatly
aggravate the ability to reuse the on-site silty soils. Therefore, it is recommended that the
placement and compaction of the glacial till for use as structural fill must be carefully
monitored.

Where necessary, all imported gravel fill material for use within the proposed road way area
and as the base course layer located directly below the asphalt surface should consist of a
well-graded sand and gravel containing less than 8 percent passing the No. 200 sieve. All
fill material placed below the proposed one-way road should be placed in lifts having a
maximum compacted thickness of 6 inches and be compacted to a minimum of 95 percent
of its maximum modified Proctor density.

It is recommended that the project civil engineer provide the required thickness of base
course material and if necessary additional recommendations to those provided herein
associated with the types of base course materials utilized. Should it be required that the
proposed roadway be designed for “heavy” traffic loads, such as emergency vehicles, it is
anticipated that additional requirements for the types and thickness of base course material
may be necessary and should be provided by the project civil engineer.

Based on the results of the test pit explorations and the proposed configuration of the one-
way road, rock excavation is not anticipated for construction of the one-way road.

Proposed Water and Service Utilities

The primary purpose of the rock probes was to evaluate the potential for rock excavation
along the proposed utility alignments. Based on the results of the rock probes, excavation
typically classified as rock excavation should be anticipated in the vicinity of probes P-1,
P-2, P-5, P-11 and P-13.
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Based on the results of the rock probe explorations and upon finalizing the proposed utility
layout, it is recommended that an estimated quantity/volume of trench rock excavation be
calculated. This quantity and associated rock removal cost should be included in the
earthwork section of the project specifications of the contract documents and indicate that it
be included by the Contractor as part of their base bid. Based on the anticipated localized
rock excavation to be required, it is anticipated that rock excavation may be performed by a
combination mechanical methods such as hoe ramming and ripping, and in some cases may
consist of the removal of larger boulders. The project specifications should also define
boulders, and trench and open rock excavation for the purpose of applying the appropriate
quantities/costs to their removal.

The project’s civil engineer should provide typical cross-sections that detail the
recommended pipe bedding requirements which include locations where the bottom of the
utility trench exaction consists of bedrock.

In consideration of the relatively impervious glacial till and bedrock deposits, trapped
surface water and groundwater runoff may accumulate on the surface of the glacial till or
bedrock deposits at localized areas within the excavations after periods of heavy
precipitation. In general, it is anticipated that dewatering by means of localized trenches
and sumps should suffice during foundation construction operations.

Final Comments

It is recommended that McPhail be been retained to provide design assistance during the
design phase of this project. The purpose of this involvement is to review the civil drawings
and notes for conformance with the recommendations presented herein, to assist in
evaluating the rock excavation quantity to be included in the project documents, and to
prepare the earthwork specification section for inclusion into the Contract Documents for
construction.

It is recommended that McPhail be retained during the construction period to observe
earthwork related activities for conformance with the recommendation provided herein. Our
involvement during the construction phase should minimize costly delays due to
unanticipated field problems since our field engineer would be under the direct supervision
of our project manager who was responsible for the subsurface exploration and foundation
design recommendations documented herein and to confirm/review the rock excavation
quantities.



Belmont Day School
July 14, 2016
Page 7

We trust that the above is sufficient for your present requirements. Should you have any
questions concerning the recommendations presented herein, please do not hesitate to call.

Very truly yours,

McPHAIL ASSOCIATES, LLC

e T 2

Harry J. Berlis

%WLM

Gary M. O’Neil, P.E.

Enclosures
F:\WP5\REPORTS\5918-SI.docx
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SCALE 1:25,000

FIGURE |

PROJECT LOCATION PLAN
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FIGURE 3

GRAIN SIZE DISTRIBUTION
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cPHAIL
ASSOCIATES, LLC

TABLE 1

SUMMARY OF ROCK PROBES
BELMONT DAY SCHOOL

BELMONT, MASSACHUSETTS
McPhail Job No. 5918

Rock Ground Surface Depth to Top of Bedrock | Total Probe
Probe Elevation Bedrock Elevation Depth Notes:
(feet) (feet) (feet) (feet)

P-1 +296.6 3 +293.6 7

P-2 +294.7 4 +290.7 8

P-3 +294.7 8 +286.7 12

P-4 +292.8 9.5 +283.3 13

P-5 +290.8 2 +288.8 6

P-6 +291.8 14 +277.8 17

P-7 +291.6 10 +281.6 14

P-8 +292.1 13 +279.1 16

P-9 +292.8 9 +283.8 13
P-10 +292.8 13 +279.8 16
P-11 +292.5 3 +289.5 6

P-12 +291.6 7 +284.6 11

P-13 +292.4 3 +289.4 8

P-14 +291.7 6 +285.7 9

McPhail Associates, LLC

Pagelof1
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LIMITATIONS

This report has been prepared on behalf of and for the exclusive use of Belmont Day
School for specific application to the proposed one-way road and site utilities to be
constructed as part of the proposed Barn building project on the campus of the Belmont
Day School at 55 Day School Lane in Belmont, Massachusetts in accordance with
generally accepted geotechnical engineering practices. No other warranty, expressed or
implied, is made.

In the event that any changes in nature or design of the proposed site improvements as
indicated herein are planned, the conclusions and recommendations contained in this
report should not be considered valid unless the changes are reviewed and conclusions of
this report modified or verified in writing by McPhail Associates, LLC.

The analyses and recommendations presented in this report are based upon the data
obtained from the subsurface explorations performed at the approximate locations
indicated on the enclosed plan. If variations in the nature and extent of subsurface
conditions between the widely spaced explorations become evident during the course of
construction, it will be necessary for a re-evaluation of the recommendations of this
report to be made after performing on-site observations during the construction period
and noting the characteristics of any variations.

It is recommended that McPhail Associates, LLC be been retained to provide design
assistance during the design phase of this project. The purpose of this involvement is to
review the contact drawings for conformance with the recommendations presented
herein and to prepare the earthwork specification section for inclusion into the Contract
Documents for construction.
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MCPHAIL ASSOICATES, LLC
TEST PIT LOGS

TP-101 THRTOUGH TP-106
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ASSOCI/ April 23, 2015

Belmont Day School
55 Day School Lane
Belmont, MA 02478

Attention: Ms. Lucille Kooyoomjian

Reference: Belmont Day School - Proposed Classroom Building; Belmont, Massachusetts
Foundation Engineering Report

Ladies and Gentlemen:

Enclosed herein is our Foundation Engineering Report for the proposed classroom building to
be located on the campus of the Belmont Day School in Belmont, Massachusetts. Refer to
the Project Location Plan, Figure 1, for the general site location.

This report was prepared in accordance with our proposal dated April 2, 2015 and the
subsequent authorization of Ms. Lucille Kooyoomjian of Belmont Day School. These services
are subject to the limitations contained in Appendix A.

Purpose and Scope

The purposes of the subsurface exploration program and foundation design study are to
assess the subsurface soil, bedrock and groundwater conditions at the site as they relate to
foundation design, and based on these conditions, to provide safe and economic foundation
design recommendations for the proposed addition.

Foundation design includes foundation support of the proposed building and its lowest level
slab, treatment of the lowest level slab in consideration of groundwater, lateral earth
pressures on foundation walls, and seismic design considerations in accordance with the
provisions of the Eighth Edition of the Massachusetts State Building Code (Code).

Foundation construction considerations relating to geotechnical aspects of the proposed
construction are also presented herein.

Available Information

Information provided to McPhail Associates, LLC (McPhail) included a 20-scale, progress
drawing entitled, “"Belmont Day School Record Conditions Plan of Land” dated December 19,
2012 prepared by Meridian Associates, Inc. (Meridian) and included the approximate
location of the proposed classroom building footprint.

Based on our review of the above drawing, elevations referenced herein are in feet and are
understood to refer to the National Geodetic Vertical Datum (N.G.V.D.) of 1929.

GEOTECHNICAL AND GEOENVIRONMENTAL ENGINEERS
2269 Massachusetts Avenue

Cambridge, Massachusetts 02140

(617) 868-1420
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Existing and Proposed Conditions

The proposed building is planned to be located within the southwestern portion of the school
grounds and immediately west of the existing tennis courts. The building will be a one to
three story structure with a footprint of about 21,000 square feet and a lowest level floor
slab at Elevation +295.

The majority of the proposed building site is in an existing wooded area, however, the
northeast corner of the proposed building footprint encroaches into an existing paved
parking area. The existing ground surface generally slopes gradually downward from about
Elevation +296 along the eastern side of the building footprint to about Elevation +293
along the western side of the building footprint. Bedrock outcrops are located in the
building footprint near the northwest corner of building, and outside the building footprint
near the northeast corner of the building and outside the building footprint near the
northwest corner of the building.

Subsurface Explorations

A subsurface exploration program consisting of nine (9) test pits was completed at the site
on April 16, 2015 by Cardillo and Sons, Inc. of Waltham, Massachusetts under contract to
McPhail. Approximate plan locations of the test pits are as indicated on the attached
Subsurface Exploration Plan, Figure 2.

The test pits were performed utilizing a Komatsu PC35 track-mounted excavator. Test pits
terminated upon refusal at depths ranging from 1.5 to 7.5 feet below the ground surface on
what is presumed to be a boulder within the glacial till deposit or bedrock. Test pit logs
prepared by McPhail are presented in Appendix B following the text of this report.

The proposed test pits locations were provided to Meridian by McPhail and were field located

at the project site by Meridian. The existing ground surface elevation at each exploration
location was provided by Meridian.

Laboratory Testing

At the completion of the field work, soil samples obtained from the test pits were returned
to our laboratory for more detailed classification, analysis and testing. The laboratory
testing consisted of sieve analyses to determine the gradations and confirm the visual
classifications of the fill, subsoil and glacial till deposits. Laboratory test procedures were in
general accordance with applicable ASTM Standards. Results of the gradation testing
appear on Figures 3, 4, and 5 following the text of this report.
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Subsurface Conditions

A detailed description of the subsurface conditions encountered within the explorations is
documented on the test pit logs contained in Appendix B and the proximate locations of the
test pits are indicated on the enclosed Subsurface Exploration Plan, Figure 2.

Based on the recent subsurface explorations performed at the site, the following is a
description of the generalized subsurface conditions across the site encountered from
ground surface downward.

The ground surface across the propose building footprint is underlain by an approximate 0.4
to 1-foot thick forest mat layer that varies from of a loose, dark brown to black silt, with
some to trace gravel and sand and containing variable amounts of roots, leaves, and
cobbles.

Underlying the forest mat layer at test pit TP-4, a fill material was encountered. The fill was
observed to extend to about 2.5 feet below the existing ground surface and consists of a
compact, brown, silty sand and gravel containing variable amounts of cobbles. Based on the
existing site conditions, the fill material is considered indicative of reworked glacial till that
was likely utilized in the construction of the existing parking lot located to the northeast of
the proposed classroom building. A grain size distribution of a typical sample of the fill
material is presented on the enclosed Figure 3. The fill material in test pit TP-4 was
observed to be underlain by an approximate 0.5-foot thick topsoil layer which is considered
to represent the former ground surface.

Underlying the surficial forest mat and the lower topsoil layer encountered in test pit TP-4, a
subsoil deposit was encountered. The subsoil deposit was observed to range from about 0.5
to 2 feet in thickness and varies from a loose to compact, orange to orange-brown, sandy
silt with trace to some gravel containing variable amounts of cobbles and boulders. Grain
size distributions of two typical samples of the subsoil deposit are presented on the enclosed
Figure 4.

With the exception of test pits TP-2 and TP-7, the subsoil deposit was underlain by a natural
glacial till deposit. The surface of the glacial till deposit was encountered at depths ranging
from about 1.5 to 4 feet below the existing ground surface, corresponding to levels ranging
from about Elevation +290.0 to Elevation +294.5. The glacial till deposit was observed to
vary from a compact to dense, gray to blue-gray, silty, gravelly sand to a well-graded
mixture of sand, silt and gravel, containing variable amount of cobbles and boulders.

With test pits TP-2 and TP-7, refusal was encountered directly below the subsoil deposit at
depths ranging from about 1.5 to 2 feet below the existing ground surface, corresponding
Elevation +293.5 and Elevation +291.5, respectively, on what is presumed to be bedrock or
a boulder present in the glacial till deposit.

Test pits TP-1, TP-3 through TP-6, TP-8 and TP-9, were terminated upon refusal at depths
ranging from about 3 to 7.5 feet below the existing grounds surface, corresponding to levels
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ranging from about Elevation +285.5 to Elevation +293, on what is presumed to be bedrock
or a boulder present in the glacial till deposit. Based on our observations, the bedrock is
likely to consist of diorite.

Upon completion of the test pit excavations, groundwater was observed within test pit TP-1
at a depth of about 7 feet below the existing ground surface, corresponding to about
Elevation +288.5. Groundwater was not observed upon completion of test pits TP-2
through TP-9.

It is anticipated that future groundwater levels across the project site may vary from those
reported herein based on such factors such as normal seasonal changes, runoff during or
following periods of heavy precipitation, alterations to existing drainage patterns or may
become perched on the surface of the relatively impervious glacial till deposit or bedrock.

Foundation Design Recommendations

Based on the proposed scope of development and the subsurface conditions as indicated
above, we recommend that foundation support for the proposed building be provided by
conventional spread footings in conjunction with slab-on-grade construction.

The spread footings should bear directly on the natural glacial till, bedrock or on compacted
structural fill that is placed directly over the natural glacial till or bedrock. For continuity of
footing design for the various subsurface conditions, it is recommended that the footings be
proportioned utilizing a maximum design bearing pressure of two (2) tons per square-foot.

The lowest level floor slab should be designed as an economical slab-on-grade underlain by
a polyethylene vapor barrier spread across a minimum 6-inch thickness of imported gravel
fill.

All existing topsoil/forest mat, subsoil and fill material should be removed in their entirety
from within the building footprint down to the surface of the natural undisturbed glacial till
or bedrock and be replaced as needed with structural fill for support of the footings and
floor slab. The removal of the topsoil/forest mat, subsoil and fill material and its
replacement of structural fill should extend laterally beyond the perimeter building footprint
a distance equal to the depth of structural fill required below the bottom of the footing to
reach the surface of the natural glacial till or bedrock deposit plus 2 feet.

Excavated on-site glacial till and fill material may be economically re-used as structural fill
within the building for support of the footings and slab-on-grade, or as ordinary fill outside
the building footprint provided it is maintained in a relatively dry condition, can be properly
compacted to the required density, and all material greater than 4-inches in diameter
(cobbles, boulders, building debris, etc.) are removed. The on-site subsoil may be reused
as ordinary fill within landscaped areas only where fill is required to raise the existing site
grades. As with the glacial till, the subsoil should be maintained in a relatively dry condition
so that it can be readily placed and compacted to the required density.
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The on-site glacial till, subsoil and fill material are not considered suitable for use as gravel
fill as the final 6-inches of material which underlies the slab-on-grade as recommended
above.

It is emphasized that the on-site glacial till, subsoil and fill material contain a high
percentage of silt and, hence, cannot be compacted when too wet. Also, winter conditions
greatly aggravate the ability to reuse the on-site silty soils. Therefore, the placement and
compaction of the glacial till and fill for use as structural fill should be carefully monitored on
a full-time basis.

All imported gravel fill material for use as structural fill for support of the footings and slab-
on-grade should consist of a well-graded sand and gravel containing less than 8 percent
passing the No. 200 sieve. All structural fill consisting of either on-site materials or
imported gravel fill should be placed in lifts having a maximum compacted thickness of 6
inches and be compacted to a minimum of 95 percent of its maximum modified Proctor
density. The placement and compaction of all structural fill utilized within the proposed
building area should be monitored by a registered professional engineer, or his designated
representative, in accordance with the provisions of the Massachusetts State Building Code.

Perimeter footings located adjacent to non-heated areas and bearing on soil should be
provided with a minimum 4-foot thickness of soil cover as frost protection. Interior
foundations located in heated areas should be located such that the top of the foundation
concrete is a minimum of 6 inches below the underside of the lowest level slab. Perimeter
footings located adjacent to non-heated areas and bearing directly on the bedrock deposit
should be provided with a minimum 2-foot thickness of soil cover as frost protection. All
foundations should be located such that they are below a theoretical line drawn upward and
outward at 2 to 1 (horizontal to vertical) from the bottom exterior edge of all adjacent
footings, structures and utilities.

Excavation of bedrock at footing locations should extend to a minimum of 4-inches below
the bottom of the foundation concrete. The bearing surface should be leveled to a
maximum slope of 1 vertical to 12 horizontal and covered with a 4-inch thickness of
compacted crushed stone. All displaced or uplifted rock fragments should be removed from
the proposed building footprint prior to placement of the crushed stone layer. Additional
recommendations associated with excavation of bedrock and preparation of the glacial till
bearing surfaces are presented in the following section of this report entitled, “"Construction
Considerations”.

It is understood that the lowest level floor slab will be located at about Elevation +295 and
slightly above the finish grades which surround the proposed building footprint. Therefore,
underslab and perimeter foundation drainage is not considered necessary. However, it is
recommended that the exterior finish grades around the perimeter of the proposed
structure be pitched away from the building to provide for positive drainage away from the
building.
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All localized depressions in the lowest level slabs extending below the invert elevation of the
underslab drainage system (such as elevator pits, etc.) should be provided with properly
tied continuous waterstops in all construction joints and crystalline waterproofing on
properly prepared interior surfaces to protect against groundwater intrusion.

Below-grade foundation walls receiving lateral support at the top and bottom (i.e. restrained
walls) should be designed for a lateral earth pressure corresponding to an equivalent fluid
density of 60 pounds per cubic-foot. Similarly, drained cantilevered retaining walls, (i.e.
receiving no lateral support at the top) should be designed for a lateral earth pressure
corresponding to an equivalent fluid density of 40 pounds per cubic-foot. To these values
must be added the pressures attributable to earthquake forces per Section 1610.2 of the
Code.

Lateral forces can be considered to be transmitted from the structure to the soil by passive

pressure against the foundation walls utilizing an equivalent fluid density of 120 pounds per
cubic-foot providing that the walls are designed to resist these pressures. Lateral force can
also be considered to be transmitted from the structure to the soil by friction on the base of
footings using a coefficient of 0.5, to which a safety factor of 1.5 should be applied.

Seismic Design Considerations

For the purposes of determining parameters for structural seismic design, this site is
considered to be a Site Class C as defined in Section 1613 of the Code. Furthermore, the
bearing strata on the proposed site is not considered to be subject to liquefaction during an
earthquake based on the criterion of Section 1806.4 of the Code

Foundation Construction Considerations

The primary foundation construction considerations include the removal of the existing
topsoil/forest mat, subsoil and fill material from beneath proposed building footprint,
preparation of the foundation bearing surfaces consisting of glacial till, removal of bedrock,
re-use of excavated on-site soil, construction dewatering, and off-site disposal of excess
excavated soil.

Preparation of the building pad should include the removal of all existing topsoil/forest mat,
subsoil and fill and replacement with structural fill to limits defined in the previous section of
this report.

To minimize disturbance to the glacial till deposit, all glacial till bearing surfaces should be
excavated with an excavator bucket which has either a smooth, toothless cutting edge or a
steel plate welded across the teeth. Further, it is recommended that as soon as the glacial
till bearing surfaces are exposed, they be immediately covered with a 4-inch thickness of
3/4-inch crushed stone to prevent disturbance of the subgrade during subsequent forming
operations.
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Where bedrock removal is required within the building footprint, the Contractor should first
attempt to excavate the bedrock surface utilizing a large hydraulic size excavator, such as
CAT 330, to remove all rippable rock. Prior to commencing hoe-ramming or drilling and
blasting operations, the bedrock surface should be profiled by a registered land surveyor
employed by the Contractor in order to quantify the volume of bedrock to be removed.
Based on the results of our exploration program, isolated areas of bedrock removal within
the building footprint are anticipated for construction of the footings and subslab utilities
and is anticipated range in depth from about 2 to 4 feet below the surface of the bedrock
deposit.

Following excavation of the soil overburden, should blasting be required to remove bedrock
over portions of the building footprint, the rock excavation should be performed utilizing
controlled drilling and blasting techniques to limit the extent of overblast below the
proposed foundation elevations and minimize the potential of damage to the adjacent
structures due to vibration. The contract documents should provide for the blasting
contractor to be responsible for the removal of overblast material below the proposed
foundation bearing surfaces and its replacement compacted structural fill.

Should drilling and blasting techniques be utilized, a blasting contractor should prepare and
submit a blasting plan for review by the design team. A written and visually recorded
preconstruction existing conditions survey of adjacent structures within 250 feet of the
blasting should be completed by the Contractor and submitted to the Owner prior to
commencement of blasting activities.

The construction documents should include criteria limiting the peak particle velocity to
levels that are unlikely to damage existing adjacent constructions. In order to minimize
damage to the adjacent structures, it is recommended that the vibrations associated with
the blasting operations be monitored with a seismograph as a check for compliance with the
project documents and with generally accepted standards.

Of particular importance to the proposed construction are the potential impacts associated
with bedrock removal to the nearby residential buildings which surround the school campus,
and the existing school buildings and outdoor pool located to the south and southeast of the
proposed classroom building. If blasting methods are utilized, it is recommended that
controlled blasting techniques be employed to limit the overblast below proposed foundation
elevations, and minimize the potential of damage to the nearby structures due to vibration.
It is recommended that the Contract documents limit the maximum resultant peak particle
velocity to 2.0 inches per second (ips) for blasts having a frequency above 40 Hz, 1.5 ips for
blasts having a frequency between 30 Hz and 40 Hz, 1.0 ips for blasts having a frequency
between 20 Hz and 30 Hz and 0.5 ips for blasts having a frequency below 20 Hz in order to
maintain the risk of damage to the adjacent buildings to generally acceptable levels.

As indicate in the previous section of this report, the glacial till and fill material may be re-
used on-site as structural fill for support of the proposed footings and slabs-on-grade
provided it is maintained in a dry condition and can be properly compacted. The placement
and compaction of the structural fill material should be completed during relatively dry and
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non-freezing conditions. All stockpiled excavated material designated for reuse as structural
or ordinary fill should be covered at all times with heavy tarpaulins for protection from
precipitation and also as a dust mitigation measure. The explorations indicate the presence
of oversized materials in the glacial till, fill and subsoil deposits consisting cobbles and/or
possible boulders. Prior to reusing this material, it will be necessary to cull out all material
in excess of 4 inches in largest dimension. On-site topsoil/forest mat and subsoil material
should be kept separated from on-site glacial till at all times.

In consideration of the relatively impervious glacial till and bedrock deposits, trapped
surface water and groundwater runoff may accumulate on the surface of the glacial till or
bedrock deposits at localized areas within the excavations after periods of heavy
precipitation. In general, it is anticipated that dewatering by means of localized trenches
and sumps should suffice during foundation construction operations.

Our scope of services to date specifically excludes geoenvironmental engineering services
pursuant to the Massachusetts Oil and Hazardous Materials Release Prevention and
Response Act (MGL Chapter 21E) and pursuant to the Massachusetts Contingency Plan (310
CMR 40.00). However, should disposal of excess excavated soil from the proposed addition
become necessary, chemical analysis of the excess soil will be required in order to conform
with the regulations and policies of the Department of Environmental Protection (DEP). The
requirement to perform chemical analysis in preparation for off-site disposal would not be
present if the excess excavated material remains on the site.

Final Comments

It is recommended that McPhail be been retained to provide design assistance during the
design phase of this project. The purpose of this involvement is to review the structural
foundation drawings and foundation notes for conformance with the recommendations
presented herein and to prepare the earthwork specification section for inclusion into the
Contract Documents for construction.

It is recommended that McPhail be retained during the construction period to observe the
construction of the building pad as indicated herein and preparation of foundation bearing
surfaces. Our involvement during the construction phase of the work should minimize
costly delays due to unanticipated field problems since our field engineer would be under
the direct supervision of our project manager who was responsible for the subsurface
exploration and foundation design recommendations documented herein.

Based on the presence of relatively shallow bedrock on the project site, it is recommended
that additional subsurface explorations be performed where proposed underground site
utilities are planned as part of this building project. The purpose of these explorations
would be to evaluate the anticipated need for rock removal associated with their installation.
McPhail would be pleased to provide a proposal for these additional services should they be
requested.
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We trust that the above is sufficient for your present requirements. Should you have any
questions concerning the recommendations presented herein, please do not hesitate to call.

Very truly yours,

McPHAIL ASSOCIATES, LLC

—Ho ) T2

Harry J. Berlis

%WLM

Gary M. O’Neil, P.E.

Enclosures
F:\WP5\REPORTS\5918-F.docx
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FIGURE 5

GRAIN SIZE DISTRIBUTION
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APPENDIX A:

LIMITATIONS



ASSQ

LIMITATIONS

This report has been prepared on behalf of and for the exclusive use of Belmont Day
School for specific application to the proposed classroom building to be located on the
campus of the Belmont Day School at 55 Day School Lane in Belmont, Massachusetts in
accordance with generally accepted geotechnical engineering practices. No other
warranty, expressed or implied, is made.

In the event that any changes in nature or design of the proposed building are planned,
the conclusions and recommendations contained in this report should not be considered
valid unless the changes are reviewed and conclusions of this report modified or verified
in writing by McPhail Associates, LLC.

The analyses and recommendations presented in this report are based upon the data
obtained from the subsurface explorations performed at the approximate locations
indicated on the enclosed plan. If variations in the nature and extent of subsurface
conditions between the widely spaced explorations become evident during the course of
construction, it will be necessary for a re-evaluation of the recommendations of this
report to be made after performing on-site observations during the construction period
and noting the characteristics of any variations.

It is recommended that McPhail Associates, LLC be been retained to provide design
assistance during the design phase of this project. The purpose of this involvement is to
review the structural foundation drawings and foundation notes for conformance with the
recommendations presented herein and to prepare the earthwork specification section for
inclusion into the Contract Documents for construction.
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Hydrologic Soil Group—Middlesex County, Massachusetts
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Hydrologic Soil Group—Middlesex County, Massachusetts

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Middlesex County, Massachusetts (MA017)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

106C Narragansett-Hollis- A 0.7 3.5%
Rock outcrop complex,
3 to 15 percent slopes

311B Woodbridge fine sandy |C/D 0.3 1.5%
loam, 0 to 8 percent
slopes, very stony

325D Newport channery fine  |D 16.7 87.4%
sandy loam, 8 to 25
percent slopes

416B Narragansett silt loam, 3 |A 15 7.6%
to 8 percent slopes,
very stony

420B Canton fine sandy loam, |A 0.0 0.0%
3 to 8 percent slopes

Totals for Area of Interest 19.1 100.0%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

7/11/2016
Page 3 of 4



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

Natural Resources Web Soil Survey 7/11/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4
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u. Stantec

STORMWATER MANAGEMENT &
EROSION CONTROL REPORT
BELMONT DAY SCHOOL
BELMONT, MASSACHUSETTS

APPENDIX C — EXISTING CONDITIONS HYDROCAD CALCULATIONS

hk v:\2108\active\210801375\design\report\stormwater report\1375 stormwater report.docx
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1375_Existing

Prepared by Stantec Consulting Ltd. Printed 1/11/2017

HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

4734 61  >75% Grass cover, Good, HSG B (X1, X2, X3, X4, X5, X6, X7, X8, X9)
2483 98  Impervious (X1, X2, X4, X5, X7, X8, X9)

0965 98  Roof (X1, X2, X5, X7, X8)

3245 55  Woods, Good, HSG B (X1, X2, X3, X6, X7)
11.427 70 TOTAL AREA



1375_Existing
Prepared by Stantec Consulting Ltd.
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

Printed 1/11/2017
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A

7.979 HSG B X1, X2, X3, X4, X5, X6, X7, X8, X9
0.000 HSG C
0.000 HSG D
3.448 Other X1, X2, X4, X5, X7, X8, X9
11.427 TOTAL AREA



1375_Existing

Prepared by Stantec Consulting Ltd. Printed 1/11/2017
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 4734 0.000 0.000 0.000 4734 >75% Grass cover, Good X1, X2,
X3, X4,
X5, X6,
X7, X8,
X9

0.000 0.000 0.000 0.000 2.483 2.483 Impervious X1, X2,
X4, X5,
X7, X8,
X9

0.000 0.000 0.000 0.000 0.965 0.965 Roof X1, X2,
X5, X7,
X8

0.000 3.245 0.000 0.000 0.000 3.245 Woods, Good X1, X2,
X3, X6,
X7

0.000 7.979 0.000 0.000 3.448 11.427 TOTAL AREA
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Type lll 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017
Page 5

Runoff

Summary for Subcatchment X1: Offsite to West

0.60cfs @ 12.13 hrs, Volume=

0.073 af, Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
37,205 55 Woods, Good, HSG B
* 3,150 98 Roof
* 170 98 Impervious
52,632 61 >75% Grass cover, Good, HSG B
93,157 60 Weighted Average
89,837 96.44% Pervious Area
3,320 3.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X1: Offsite to West
Hydrograph
oes{ | |
ol Teemaene Tgm
-1 | 2YRRainfall=3.21"
oss| | Runoff Area=93,157 sf [
2} | Runoff Volume=0.073 af
€ ox| | Runoff Depth>0.41™ [0
ool | Te=60min @&
”,CN=640H4MHF4H4
24 | g
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Summary for Subcatchment X2: To Basin #2

Runoff = 468 cfs @ 12.09 hrs, Volume= 0.335 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
1,934 55 Woods, Good, HSG B
* 26,065 98 Roof
* 38,252 98 Impervious
17,538 61 >75% Grass cover, Good, HSG B

83,789 89 Weighted Average

19,472 23.24% Pervious Area
64,317 76.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X2: To Basin #2

Hydrograph
Ao [EEes]
|| Typeli24br 724
.| | 2YRRainfall=3.21" &
| | Runoff Area=83,789sf &4

_ | | Runoff Volume=0.335af )y
2 ] | Runoff Depth>2.09" B A
: || vieqin A
¢ || Ie6Omin &4
I | CN=89 S
I 7 R
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Type Ill 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017

HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 7
Summary for Subcatchment X3: Offsite to Northwest
Runoff = 0.20cfs @ 12.27 hrs, Volume= 0.035 af, Depth> 0.31"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"
Area (sf) CN Description
44 265 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
15,037 61 >75% Grass cover, Good, HSG B
59,302 57 Weighted Average
59,302 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X3: Offsite to Northwest
Hydrograph
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Type Ill 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017

Runoff

Summary for Subcatchment X4: To Basin #1

= 0.97 cfs @ 12.08 hrs, Volume=

0.076 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

0 55 Woods, Good, HSG B
0 98 Roof
13,338 98 Impervious

448 61 >75% Grass cover, Good, HSG B

Tc
(min)

13,786 97 Weighted Average
448 3.25% Pervious Area
13,338 96.75% Impervious Area

Length  Slope Velocity Capacity Description

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

6.0

Flow (cfs)

Direct Entry, Direct

Subcatchment X4: To Basin #1

Hydrograph

T T T
| | |
| | |

- === I e
|

o
N
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e

Type 1ll 24-hr
2-YR Rainfall=3.21"
Runoff Area=13,786 sf
Runoff Volume=0.076 af
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Type lll 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017
Page 9

Runoff

Summary for Subcatchment X5: To Basin #3

3.01cfs@ 12.09 hrs, Volume=

0.219 af, Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,950 98 Roof
* 34,380 98 Impervious
8,173 61 >75% Grass cover, Good, HSG B
48,503 92 Weighted Average
8,173 16.85% Pervious Area
40,330 83.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X5: To Basin #3
Hydrograph
] T Raner
1 ,LJ”Ji”LJ”L”L”L”J”J”|3.01cfs
* | Type 1 24-hr s
| 2-YR Rainfall=3.21" :; S
| Runoff Area=48,503sf | /4
| | Runoff olume=0.219afft
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Type lll 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017
Page 10

Summary for Subcatchment X6: Offsite to Concord Ave

Runoff =

0.25cfs @ 12.27 hrs, Volume=

0.044 af, Depth> 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

49,297 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
25,055 61 >75% Grass cover, Good, HSG B
74,352 57 Weighted Average
74,352 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X6: Offsite to Concord Ave
Hydrograph
s T . . [ERumor
026 | ‘ I o o
ozl | Type i 24hr s - -
02 **,,Runoff,Are,a??A 352 . o
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S AMARS MR S A A Sl A A 00 A A A e

Time (hours)



1375_Existing
Prepared by Stantec Consulting Ltd.
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

Type lll 24-hr 2-YR Rainfall=3.21"

Printed 1/11/2017

Page 11

Summary for Subcatchment X7: To SW Basin

Runoff = 0.63cfs@ 12.12 hrs, Volume=

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

0.071 af, Depth> 0.45"

8,668 55 Woods, Good, HSG B
* 979 98 Roof
265 98 Impervious
72,847 61 >75% Grass cover, Good, HSG B

*

82,759 61 Weighted Average

81,515 98.50% Pervious Area
1,244 1.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X7: To SW Basin

Hydrograph
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Summary for Subcatchment X8: To CB#2

Runoff = 1.21cfs @ 12.09 hrs, Volume= 0.086 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,898 98 Roof
* 10,557 98 Impervious
8,990 61 >75% Grass cover, Good, HSG B
25,445 85 Weighted Average

8,990 35.33% Pervious Area
16,455 64.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X8: To CB#2

Hydrograph
o mwmws
| Typelll 24-r 58
| 2YRRainfall=3.21* &
'| | Runoff Area=25445sf |1
_ | | Runoff Volume=0.086 af |y
g | Runoff Depth>1.76" ¢
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Type lll 24-hr 2-YR Rainfall=3.21"
Printed 1/11/2017
Page 13

Runoff =

Summary for Subcatchment X9: To Day School Lane

0.83cfs@ 12.09 hrs, Volume=

0.059 af, Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 11,199 98 Impervious
5,483 61 >75% Grass cover, Good, HSG B
16,682 86 Weighted Average
5,483 32.87% Pervious Area
11,199 67.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X9: To Day School Lane
Hydrograph
c1 e S S 0 [ORuoR
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Printed 1/11/2017

Type Il 24-hr 2-YR Rainfall

Summary for Reach DP-A: Offsite to Southwest

g
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Summary for Reach DP-B: Offsite to Northwest

for 2-YR event

0.035 af

0.00% Impervious, Inflow Depth > 0.31"

1.361 ac,
0.20cfs @ 12.27 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.035 af, Atten

0.20cfs @ 12.27 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-B: Offsite to Northwest
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Type Il 24-hr 2-YR Rainfall

Summary for Reach DP-C: Exist SW Basin
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Type Il 24-hr 2-YR Rainfall

Page 17

for 2-YR event

0.044 af

0.0 min

0%, Lag=

0.044 af, Atten

0.01 hrs

0.00-24.00 hrs, dt=

Hydrograph

O Outflow

H Inflow

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

9

Time (hours)

Summary for Reach DP-D: Offsite to Concord Ave

g
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1375 Existin

0.00% Impervious, Inflow Depth > 0.31"
Reach DP-D: Offsite to Concord Ave
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Type Il 24-hr 2-YR Rainfall

Summary for Reach DP-E: To CB #2
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Summary for Reach DP-F: Offsite to Day School Ln

for 2-YR event

0.059 af

0.383 ac, 67.13% Impervious, Inflow Depth > 1.84"
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Summary for Pond XB1: Exist Basin #1

Inflow Area = 0.316 ac, 96.75% Impervious, Inflow Depth > 2.86" for 2-YR event

Inflow = 0.97 cfs @ 12.08 hrs, Volume= 0.076 af

Outflow = 0.09cfs @ 12.97 hrs, Volume= 0.075 af, Atten=91%, Lag= 53.1 min
Discarded = 0.09cfs @ 12.97 hrs, Volume= 0.075 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=283.67' @ 12.97 hrs Surf.Area= 3,600 sf Storage= 1,200 cf

Plug-Flow detention time= 103.1 min calculated for 0.075 af (100% of inflow)
Center-of-Mass det. time= 102.6 min ( 867.9 - 765.4 )

Volume Invert Avail.Storage Storage Description
#1 283.50" 3,335 cf 30.0"W x 18.0"H x 58.00'L Cultec Contactor 125x 23 Inside #2
#2 283.00 1,353 cf 60.00'W x 60.00'L x 2.00'H Stone

7,200 cf Overall - 3,335 cf Embedded = 3,865 cf x 35.0% Voids
4,688 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Primary 284.50" 4.0" Vert. Orifice/Grate C= 0.600
#2  Discarded 283.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

iscarded OutFlow Max=0.09 cfs @ 12.97 hrs HW=283.67' (Free Discharge)
2=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=283.00"' (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)
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Stage-Discharge for Pond XB1: Exist Basin #1

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
283.00 0.00 0.00 0.00 284.06 0.09 0.09 0.00
283.02 0.09 0.09 0.00 284.08 0.09 0.09 0.00
283.04 0.09 0.09 0.00 284.10 0.09 0.09 0.00
283.06 0.09 0.09 0.00 284.12 0.09 0.09 0.00
283.08 0.09 0.09 0.00 284.14 0.09 0.09 0.00
283.10 0.09 0.09 0.00 284.16 0.09 0.09 0.00
283.12 0.09 0.09 0.00 284.18 0.09 0.09 0.00
283.14 0.09 0.09 0.00 284.20 0.09 0.09 0.00
283.16 0.09 0.09 0.00 284.22 0.09 0.09 0.00
283.18 0.09 0.09 0.00 284.24 0.09 0.09 0.00
283.20 0.09 0.09 0.00 284.26 0.09 0.09 0.00
283.22 0.09 0.09 0.00 284.28 0.09 0.09 0.00
283.24 0.09 0.09 0.00 284.30 0.09 0.09 0.00
283.26 0.09 0.09 0.00 284.32 0.09 0.09 0.00
283.28 0.09 0.09 0.00 284.34 0.09 0.09 0.00
283.30 0.09 0.09 0.00 284.36 0.09 0.09 0.00
283.32 0.09 0.09 0.00 284.38 0.09 0.09 0.00
283.34 0.09 0.09 0.00 284.40 0.09 0.09 0.00
283.36 0.09 0.09 0.00 284.42 0.09 0.09 0.00
283.38 0.09 0.09 0.00 284.44 0.09 0.09 0.00
283.40 0.09 0.09 0.00 284.46 0.09 0.09 0.00
283.42 0.09 0.09 0.00 284.48 0.09 0.09 0.00
283.44 0.09 0.09 0.00 284.50 0.09 0.09 0.00
283.46 0.09 0.09 0.00 284.52 0.09 0.09 0.00
283.48 0.09 0.09 0.00 284.54 0.09 0.09 0.00
283.50 0.09 0.09 0.00 284.56 0.09 0.09 0.01
283.52 0.09 0.09 0.00 284.58 0.10 0.09 0.02
283.54 0.09 0.09 0.00 284.60 0.1 0.09 0.02
283.56 0.09 0.09 0.00 284.62 0.12 0.09 0.03
283.58 0.09 0.09 0.00 284.64 0.13 0.09 0.04
283.60 0.09 0.09 0.00 284.66 0.14 0.09 0.06
283.62 0.09 0.09 0.00 284.68 0.15 0.09 0.07
283.64 0.09 0.09 0.00 284.70 0.17 0.09 0.08
283.66 0.09 0.09 0.00 284.72 0.18 0.09 0.10
283.68 0.09 0.09 0.00 284.74 0.20 0.09 0.11
283.70 0.09 0.09 0.00 284.76 0.21 0.09 0.13
283.72 0.09 0.09 0.00 284.78 0.23 0.09 0.14
283.74 0.09 0.09 0.00 284.80 0.24 0.09 0.15
283.76 0.09 0.09 0.00 284.82 0.25 0.09 0.17
283.78 0.09 0.09 0.00 284.84 0.26 0.09 0.17
283.80 0.09 0.09 0.00 284.86 0.27 0.09 0.18
283.82 0.09 0.09 0.00 284.88 0.28 0.09 0.19
283.84 0.09 0.09 0.00 284.90 0.29 0.09 0.20
283.86 0.09 0.09 0.00 284.92 0.30 0.09 0.21
283.88 0.09 0.09 0.00 284.94 0.31 0.09 0.22
283.90 0.09 0.09 0.00 284.96 0.31 0.09 0.23
283.92 0.09 0.09 0.00 284.98 0.32 0.09 0.24
283.94 0.09 0.09 0.00 285.00 0.33 0.09 0.24
283.96 0.09 0.09 0.00
283.98 0.09 0.09 0.00
284.00 0.09 0.09 0.00
284.02 0.09 0.09 0.00
284.04 0.09 0.09 0.00
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Stage-Area-Storage for Pond XB1: Exist Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
283.00 3,600 0 284.06 3,600 2,428
283.02 3,600 25 284.08 3,600 2,487
283.04 3,600 50 284.10 3,600 2,546
283.06 3,600 76 284.12 3,600 2,605
283.08 3,600 101 284.14 3,600 2,663
283.10 3,600 126 284.16 3,600 2,721
283.12 3,600 151 284.18 3,600 2,778
283.14 3,600 176 284.20 3,600 2,835
283.16 3,600 202 284.22 3,600 2,892
283.18 3,600 227 284.24 3,600 2,948
283.20 3,600 252 284.26 3,600 3,004
283.22 3,600 277 284.28 3,600 3,060
283.24 3,600 302 284.30 3,600 3,115
283.26 3,600 328 284.32 3,600 3,169
283.28 3,600 353 284.34 3,600 3,223
283.30 3,600 378 284.36 3,600 3,277
283.32 3,600 403 284.38 3,600 3,331
283.34 3,600 428 284.40 3,600 3,383
283.36 3,600 454 284.42 3,600 3,436
283.38 3,600 479 284.44 3,600 3,488
283.40 3,600 504 284.46 3,600 3,539
283.42 3,600 529 284.48 3,600 3,590
283.44 3,600 554 284.50 3,600 3,641
283.46 3,600 580 284.52 3,600 3,691
283.48 3,600 605 284.54 3,600 3,740
283.50 3,600 630 284.56 3,600 3,789
283.52 3,600 698 284.58 3,600 3,837
283.54 3,600 767 284.60 3,600 3,885
283.56 3,600 834 284.62 3,600 3,933
283.58 3,600 902 284.64 3,600 3,979
283.60 3,600 969 284.66 3,600 4,025
283.62 3,600 1,036 284.68 3,600 4,071
283.64 3,600 1,103 284.70 3,600 4,116
283.66 3,600 1,169 284.72 3,600 4,160
283.68 3,600 1,235 284.74 3,600 4,204
283.70 3,600 1,301 284.76 3,600 4,247
283.72 3,600 1,366 284.78 3,600 4,289
283.74 3,600 1,431 284.80 3,600 4,330
283.76 3,600 1,496 284.82 3,600 4,371
283.78 3,600 1,560 284.84 3,600 4,411
283.80 3,600 1,625 284.86 3,600 4,450
283.82 3,600 1,688 284.88 3,600 4,487
283.84 3,600 1,752 284.90 3,600 4,524
283.86 3,600 1,815 284.92 3,600 4,560
283.88 3,600 1,878 284.94 3,600 4,595
283.90 3,600 1,940 284.96 3,600 4,628
283.92 3,600 2,003 284.98 3,600 4,659
283.94 3,600 2,064 285.00 3,600 4,688
283.96 3,600 2,126
283.98 3,600 2,187
284.00 3,600 2,248
284.02 3,600 2,308
284.04 3,600 2,368
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Summary for Pond XB2: Exist Basin #2

Inflow Area = 1.924 ac, 76.76% Impervious, Inflow Depth > 2.09" for 2-YR event

Inflow = 468 cfs@ 12.09 hrs, Volume= 0.335 af

Outflow = 1.92cfs @ 12.31 hrs, Volume= 0.224 af, Atten=59%, Lag= 13.5 min
Discarded = 0.07 cfs @ 12.31 hrs, Volume= 0.089 af

Primary = 1.85cfs @ 12.31 hrs, Volume= 0.134 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=282.49' @ 12.31 hrs Surf.Area= 2,870 sf Storage= 5,643 cf

Plug-Flow detention time= 165.0 min calculated for 0.224 af (67% of inflow)
Center-of-Mass det. time= 67.4 min ( 877.7 - 810.3)

Volume Invert Avail.Storage Storage Description
#1A 279.50' 1,268 cf 30.50'W x 73.50'L x 3.04'H Field A
6,819 cf Overall - 3,196 cf Embedded = 3,622 cf x 35.0% Voids
#2A 280.00" 3,196 cf Cultec R-330XLHD x 60 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

#3B 279.50' 370 cf 16.00'W x 38.50'L x 3.04'H Field B
1,874 cf Overall - 816 cf Embedded = 1,058 cf x 35.0% Voids
#4B 280.00 816 cf Cultec R-330XLHD x 15 Inside #3

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#5 279.00' 148 cf 4.00'D x 11.80'H Vertical Cone/Cylinder

#6 286.20' 75 cf 4.00'D x 6.00'H Vertical Cone/Cylinder

5,874 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 282.00" 6.0" Vert. Orifice/Grate X 4.00 C=0.600
#2  Primary 290.70' 2.3" x 2.3" Horiz. Grate X 36.00

C=10.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#3  Primary 292.10" 2.3" x 2.3" Horiz. Grate X 36.00
C=0.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#4  Discarded 279.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

Discarded OutFlow Max=0.07 cfs @ 12.31 hrs HW=282.49"' (Free Discharge)
T _a=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=1.86 cfs @ 12.31 hrs HW=282.49" (Free Discharge)
1=0Orifice/Grate (Orifice Controls 1.86 cfs @ 2.38 fps)
2=Grate ( Controls 0.00 cfs)
3=Grate ( Controls 0.00 cfs)
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Pond XB2: Exist Basin #2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 =
73.50' Base Length

6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

60 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 6 Rows = 3,196.5 cf Chamber Storage
6,818.7 cf Field - 3,196.5 cf Chambers = 3,622.2 cf Stone x 35.0% Voids = 1,267.8 cf Stone Storage

Chamber Storage + Stone Storage = 4,464.2 cf = 0.102 af
Overall Storage Efficiency = 65.5%

60 Chambers
252.5 cy Field
134.2 cy Stone
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Pond XB2: Exist Basin #2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

5 Chambers/Row x 7.00' Long +1.50"' Row Adjustment = 36.50' Row Length +12.0" End Stone x 2 =
38.50' Base Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

15 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 3 Rows = 815.9 cf Chamber Storage
1,873.7 cf Field - 815.9 cf Chambers = 1,057.8 cf Stone x 35.0% Voids = 370.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,186.1 cf = 0.027 af
Overall Storage Efficiency = 63.3%

15 Chambers
69.4 cy Field
39.2 cy Stone




Page 27

Printed 1/11/2017

Type lll 24-hr 2-YR Rainfall=3.21"

g
Prepared by Stantec Consulting Ltd.

HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

1375_Existin

Pond XB2: Exist Basin #2

Hydrograph

[l Discarded

O Primary

E Inflow
[ Outflow

|2

A\
V////////

~ e VNN

(s30) moy4

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

5 6

4

3

Time (hours)



1375_Existing Type lll 24-hr 2-YR Rainfall=3.21"

Prepared by Stantec Consulting Ltd. Printed 1/11/2017
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 28

Stage-Discharge for Pond XB2: Exist Basin #2

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
279.00 0.00 0.00 0.00 286.95 8.27 0.07 8.20
279.15 0.00 0.00 0.00 287.10 8.40 0.07 8.33
279.30 0.00 0.00 0.00 287.25 8.53 0.07 8.46
279.45 0.00 0.00 0.00 287.40 8.65 0.07 8.58
279.60 0.07 0.07 0.00 287.55 8.78 0.07 8.71
279.75 0.07 0.07 0.00 287.70 8.90 0.07 8.83
279.90 0.07 0.07 0.00 287.85 9.02 0.07 8.95
280.05 0.07 0.07 0.00 288.00 9.14 0.07 9.07
280.20 0.07 0.07 0.00 288.15 9.26 0.07 9.19
280.35 0.07 0.07 0.00 288.30 9.37 0.07 9.30
280.50 0.07 0.07 0.00 288.45 9.49 0.07 9.42
280.65 0.07 0.07 0.00 288.60 9.60 0.07 9.53
280.80 0.07 0.07 0.00 288.75 9.71 0.07 9.64
280.95 0.07 0.07 0.00 288.90 9.82 0.07 9.75
281.10 0.07 0.07 0.00 289.05 9.93 0.07 9.86
281.25 0.07 0.07 0.00 289.20 10.04 0.07 9.97
281.40 0.07 0.07 0.00 289.35 10.15 0.07 10.08
281.55 0.07 0.07 0.00 289.50 10.25 0.07 10.18
281.70 0.07 0.07 0.00 289.65 10.36 0.07 10.29
281.85 0.07 0.07 0.00 289.80 10.46 0.07 10.39
282.00 0.07 0.07 0.00 289.95 10.56 0.07 10.49
282.15 0.33 0.07 0.26 290.10 10.67 0.07 10.60
282.30 0.99 0.07 0.92 290.25 10.77 0.07 10.70
282.45 1.77 0.07 1.70 290.40 10.87 0.07 10.80
282.60 2.31 0.07 2.24 290.55 10.97 0.07 10.89
282.75 274 0.07 2.67 290.70 11.06 0.07 10.99
282.90 3.12 0.07 3.05 290.85 12.68 0.07 12.61
283.05 3.45 0.07 3.38 291.00 14.74 0.07 14.67
283.20 3.75 0.07 3.69 291.15 15.62 0.07 15.55
283.35 4.03 0.07 3.97 291.30 16.38 0.07 16.31
283.50 4.30 0.07 4.23 29145 17.06 0.07 16.99
283.65 4.54 0.07 4.47 291.60 17.68 0.07 17.60
283.80 4.78 0.07 4.71 291.75 18.25 0.07 18.18
283.95 5.00 0.07 4.93 291.90 18.79 0.07 18.72
284.10 5.21 0.07 5.14 292.05 19.31 0.07 19.24
284.25 5.42 0.07 5.35 292.20 20.63 0.07 20.55
284.40 5.61 0.07 5.55
284.55 5.80 0.07 5.74
284.70 5.99 0.07 5.92
284.85 6.17 0.07 6.10
285.00 6.34 0.07 6.27
285.15 6.51 0.07 6.44
285.30 6.67 0.07 6.60
285.45 6.83 0.07 6.76
285.60 6.99 0.07 6.92
285.75 7.14 0.07 7.07
285.90 7.29 0.07 7.22
286.05 7.44 0.07 7.37
286.20 7.59 0.07 7.52
286.35 7.73 0.07 7.66
286.50 7.87 0.07 7.80
286.65 8.00 0.07 7.93
286.80 8.14 0.07 8.07
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Stage-Area-Storage for Pond XB2: Exist Basin #2

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
279.00 13 0 286.95 2,883 5,760
279.15 13 2 287.10 2,883 5,763
279.30 13 4 287.25 2,883 5,767
279.45 13 6 287.40 2,883 5,771
279.60 2,870 108 287.55 2,883 5,775
279.75 2,870 259 287.70 2,883 5,779
279.90 2,870 411 287.85 2,883 5,782
280.05 2,870 633 288.00 2,883 5,786
280.20 2,870 991 288.15 2,883 5,790
280.35 2,870 1,348 288.30 2,883 5,794
280.50 2,870 1,703 288.45 2,883 5,797
280.65 2,870 2,054 288.60 2,883 5,801
280.80 2,870 2,399 288.75 2,883 5,805
280.95 2,870 2,742 288.90 2,883 5,809
281.10 2,870 3,082 289.05 2,883 5,812
281.25 2,870 3,419 289.20 2,883 5,816
281.40 2,870 3,747 289.35 2,883 5,820
281.55 2,870 4,063 289.50 2,883 5,824
281.70 2,870 4,369 289.65 2,883 5,828
281.85 2,870 4,661 289.80 2,883 5,831
282.00 2,870 4,937 289.95 2,883 5,835
282.15 2,870 5,192 290.10 2,883 5,839
282.30 2,870 5,415 290.25 2,883 5,843
282.45 2,870 5,599 290.40 2,883 5,846
282.60 2,870 5,696 290.55 2,883 5,850
282.75 2,870 5,697 290.70 2,883 5,854
282.90 2,870 5,699 290.85 2,883 5,857
283.05 2,870 5,701 291.00 2,883 5,859
283.20 2,870 5,703 291.15 2,883 5,861
283.35 2,870 5,705 291.30 2,883 5,863
283.50 2,870 5,707 291.45 2,883 5,865
283.65 2,870 5,709 291.60 2,883 5,866
283.80 2,870 5,711 291.75 2,883 5,868
283.95 2,870 5,713 291.90 2,883 5,870
284.10 2,870 5,714 292.05 2,883 5,872
284.25 2,870 5,716 292.20 2,883 5,874
284.40 2,870 5,718
284.55 2,870 5,720
284.70 2,870 5,722
284.85 2,870 5,724
285.00 2,870 5,726
285.15 2,870 5,728
285.30 2,870 5,730
285.45 2,870 5,731
285.60 2,870 5,733
285.75 2,870 5,735
285.90 2,870 5,737
286.05 2,870 5,739
286.20 2,883 5,741
286.35 2,883 5,745
286.50 2,883 5,748
286.65 2,883 5,752
286.80 2,883 5,756
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Summary for Subcatchment X1: Offsite to West

Runoff

271 cfs @ 12.10 hrs, Volume=

0.217 af, Depth> 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
37,205 55 Woods, Good, HSG B
* 3,150 98 Roof
* 170 98 Impervious
52,632 61 >75% Grass cover, Good, HSG B
93,157 60 Weighted Average
89,837 96.44% Pervious Area
3,320 3.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X1: Offsite to West
Hydrograph
S | R
[ S S T R 2.71 cfs T S . m
| Type 1 24-hr A
1 | 10-YR Rainfall=4.86" S
| | Runoff Area=93,157sf |
2_/\ I | I I I | ) I I I I I I I I I I I
| Runoff Volume=0.217 af iy
g | Runoff Depth>1.22" = S
2 R S P R R S R R R S S S S S A .
: || Tec6.0m@in . ~H
JfeN=e0 2
O_""I "'I'""I""'I""'I""'I'""I""'I""'I""'I""'I"I/'"'I""'I/""I/'/'"I""'I/'/"'I/'/"'I/'/"'I""'I/""I/""I/""I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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Runoff

Summary for Subcatchment X2: To Basin #2

798 cfs @ 12.09 hrs, Volume=

0.583 af, Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
1,934 55 Woods, Good, HSG B
* 26,065 98 Roof
* 38,252 98 Impervious
17,538 61 >75% Grass cover, Good, HSG B
83,789 89 Weighted Average
19,472 23.24% Pervious Area
64,317 76.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X2: To Basin #2
Hydrograph
1 ) ToRaner
},‘f7717JLlelw‘rw‘rwlfwlwiw|7.80fs
8':’:Type:||l:24:-hr:::::2‘:::::::::::
- | 10-YR Rainfall=4.86" &4
.| | Runoff Area=83,789sf 4
| | Runoff Volume=0.583 af}4
& 51 | oo
s | R EE EE R e eI
L 4 T T S S S B
| .
2] 3 o
‘ -
R SR A S M el A A Sl NN R e MR L A s

Time (hours)
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Runoff

Summary for Subcatchment X3: Offsite to Northwest

= 1.37 cfs @ 12.10 hrs, Volume=

0.117 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR Rainfall=4.86"

Area (sf)

CN  Description

44,265

15,037

55
0 98
0 98
61

Woods, Good, HSG B
Roof
Impervious

>75% Grass cover, Good, HSG B

Tc Length

(min)

59,302
59,302

57 Weighted Average

100.00% Pervious Area

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

Slope Velocity Capacity Description

Flow (cfs)

6.0

| Runoff Area=59,302 sf |
Runoff Volume=0.117 af |

Direct Entry, Direct

Subcatchment X3: Offsite to Northwest

Hydrograph

Type lll 24-hr
10-YR Rainfall=4.86"

Runoff Depth>1.03"
Tc=6.0 min

1.37 cfs |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

Time (hours)
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Runoff

149 cfs @ 12.08 hrs, Volume=

Summary for Subcatchment X4: To Basin #1

0.119 af, Depth> 4.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 13,338 98 Impervious
448 61 >75% Grass cover, Good, HSG B
13,786 97 Weighted Average
448 3.25% Pervious Area
13,338 96.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X4: To Basin #1
Hydrograph
1 S S S S SR N S S R '8 Runof
[ S R R 1.49 cfs T N E N A . -
| Type 1 24-hr :é‘ A
| 10-YR Rainfall=4.86" ; A A
| Runoff Area=13,786 sf g e
|| RunoftVomesottoarfd
¢ | | Runoff Depth>4.50" ¢&#
3 | R S S P T T S S S B
C MLLILE LA ""'," "I,""I""I""I
0 1 21 22 23 24

Time (hours)
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Runoff

Summary for Subcatchment X5: To Basin #3

491 cfs @ 12.08 hrs, Volume=

0.366 af, Depth> 3.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,950 98 Roof
* 34,380 98 Impervious
8,173 61 >75% Grass cover, Good, HSG B
48,503 92 Weighted Average
8,173 16.85% Pervious Area
40,330 83.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X5: To Basin #3
Hydrograph
1 ) ToRaner
5 49 cfs |
;:Type:lll:24:-hr:::::4:::::::::::
1 ,:,,1:,0,-,_,R,Ra,infa!l,:,4,:,86!',,:,,1,§,,:,,,:,,,:,,,:,,,:,,1,,,:,,,:,,,:,,,:,,,:,,
‘1 | Runoff Area=48,503 sf sd
| | Runoff Volume=0.366 af ¢4
e 7
N | DR
| T
1 : A Bk R
R S A A Al Al A A A S Al A S B 0 S AR S s St

Time (hours)
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Summary for Subcatchment X6: Offsite to Concord Ave
Runoff = 1.71cfs @ 12.10 hrs, Volume= 0.146 af, Depth> 1.03"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=4.86"
Area (sf) CN Description
49,297 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
25,055 61 >75% Grass cover, Good, HSG B
74,352 57 Weighted Average
74,352 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X6: Offsite to Concord Ave
Hydrograph
NERRE N (Ee]

| Type lll 24-hr
| 10-YR Rainfall=4.86"
| Runoff Area=74,352 sf
| | Runoff Volume=0.146 af [/
| Runoff Depth>1.03"

g .| | Runoff Depth>1.03"
¢ || Tc=6.0 min
CN=57

‘1.:71cfs‘

Time (hours)
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Summary for Subcatchment X7: To SW Basin

Runoff = 258 cfs @ 12.10 hrs, Volume=

0.203 af, Depth> 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description

8,668 55 Woods, Good, HSG B

* 979 98 Roof
265 98 Impervious

*

72,847 61 >75% Grass cover, Good, HSG B

82,759 61 Weighted Average
81,515 98.50% Pervious Area
1,244 1.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(cfs)

(min)  (feet) (ft/ft)  (ft/sec)

6.0

Direct Entry, Direct

Subcatchment X7: To SW Basin

Hydrograph

Type Ill 24-hr

Tc=6.0min

|| cN=61

Flow (cfs)
Axg
c
=
o
=Y
o
D
©
P
5
V.
-_—
N
Q

: 2.$8 e

| | 10-YR Rainfall=4.86"
| Runoff Area=82,759 sf |

--------------------------------.----.----.----.----.’----.’-u-.’----|/-/---|'----.’-/---.’-/---.’-/---[----.’----|/----|/----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment X8: To CB#2

Runoff =

2.20cfs @ 12.09 hrs, Volume=

0.157 af, Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,898 98 Roof
* 10,557 98 Impervious
8,990 61 >75% Grass cover, Good, HSG B
25,445 85 Weighted Average
8,990 35.33% Pervious Area
16,455 64.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X8: To CB#2

| | Type W 24-hr

Flow (cfs)

N
|

| 10-YR Rainfall=4.86"
| Runoff Area=25,445 sf
| Runoff Volume=0.157 af
| Runoff Depth>3.24"

Hydrograph

:2.20 ofs |

NN NNN

AN

NN

Time (hours)
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Summary for Subcatchment X9: To Day School Lane

Runoff = 148 cfs @ 12.09 hrs, Volume= 0.106 af, Depth> 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR Rainfall=4.86"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 11,199 98 Impervious
5,483 61 >75% Grass cover, Good, HSG B

16,682 86 Weighted Average

5,483 32.87% Pervious Area
11,199 67.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X9: To Day School Lane
Hydrograph

| [148cfs |

Type Ill 24-hr

| 10-YR Rainfall=4.86"
| Runoff Area=16,682 sf
| Runoff Volume=0.106 af
| Runoff Depth>3.33"

N NN NN

Flow (cfs)

Tc=6.0 min

AIIIT I/ I77 '”””'”"”"”"”I,'”'I,"”'I,"”'I,l’”'I,'”'I,"”'I,"'”I,'”'I,'”'I,””I,””I,””I,'”'I,””I””I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Reach DP-A: Offsite to Southwest

for 10-YR event

0.586 af

4.062 ac, 38.22% Impervious, Inflow Depth > 1.73"

10.57 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.586 af, Atten

10.57 cfs @ 12.09 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-A: Offsite to Southwest

Hydrograph

H Inflow
O Outflow

|

|

|
-

|

|
R
— - -

|

|
IR

|

|
JE

|

|

|

|

|

|

[

|

|

|

|

|

|
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Type Il 24-hr 10-YR Rainfall

Summary for Reach DP-B: Offsite to Northwest
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Summary for Reach DP-C: Exist SW Basin
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Summary for Reach DP-D: Offsite to Concord Ave
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Summary for Reach DP-E: To CB #2
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Summary for Reach DP-F: Offsite to Day School Ln
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Summary for Pond XB1: Exist Basin #1

Inflow Area = 0.316 ac, 96.75% Impervious, Inflow Depth > 4.50" for 10-YR event

Inflow = 149 cfs @ 12.08 hrs, Volume= 0.119 af

Outflow = 0.09cfs @ 13.83 hrs, Volume= 0.114 af, Atten=94%, Lag= 104.8 min
Discarded = 0.09cfs @ 13.83 hrs, Volume= 0.114 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=283.99' @ 13.83 hrs Surf.Area= 3,600 sf Storage= 2,218 cf

Plug-Flow detention time= 213.4 min calculated for 0.114 af (96% of inflow)
Center-of-Mass det. time= 188.4 min ( 944.2 - 755.8)

Volume Invert Avail.Storage Storage Description
#1 283.50" 3,335 cf 30.0"W x 18.0"H x 58.00'L Cultec Contactor 125x 23 Inside #2
#2 283.00 1,353 cf 60.00'W x 60.00'L x 2.00'H Stone

7,200 cf Overall - 3,335 cf Embedded = 3,865 cf x 35.0% Voids
4,688 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Primary 284.50" 4.0" Vert. Orifice/Grate C= 0.600
#2  Discarded 283.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

iscarded OutFlow Max=0.09 cfs @ 13.83 hrs HW=283.99' (Free Discharge)
2=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=283.00"' (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)



4.86"

Printed 1/11/2017
Page 46

Type Il 24-hr 10-YR Rainfall

g
Prepared by Stantec Consulting Ltd.

HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

1375_Existin

Pond XB1: Exist Basin #1

Hydrograph

[l Discarded

O Primary

E Inflow
[ Outflow

\\\\\\\\

(s30) moy4

AP/ /47 A 4

N
\
N

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

5 6

4

3

2

Time (hours)



1375_Existing Type Il 24-hr 10-YR Rainfall=4.86"

Prepared by Stantec Consulting Ltd. Printed 1/11/2017
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 47

Stage-Discharge for Pond XB1: Exist Basin #1

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
283.00 0.00 0.00 0.00 284.06 0.09 0.09 0.00
283.02 0.09 0.09 0.00 284.08 0.09 0.09 0.00
283.04 0.09 0.09 0.00 284.10 0.09 0.09 0.00
283.06 0.09 0.09 0.00 284.12 0.09 0.09 0.00
283.08 0.09 0.09 0.00 284.14 0.09 0.09 0.00
283.10 0.09 0.09 0.00 284.16 0.09 0.09 0.00
283.12 0.09 0.09 0.00 284.18 0.09 0.09 0.00
283.14 0.09 0.09 0.00 284.20 0.09 0.09 0.00
283.16 0.09 0.09 0.00 284.22 0.09 0.09 0.00
283.18 0.09 0.09 0.00 284.24 0.09 0.09 0.00
283.20 0.09 0.09 0.00 284.26 0.09 0.09 0.00
283.22 0.09 0.09 0.00 284.28 0.09 0.09 0.00
283.24 0.09 0.09 0.00 284.30 0.09 0.09 0.00
283.26 0.09 0.09 0.00 284.32 0.09 0.09 0.00
283.28 0.09 0.09 0.00 284.34 0.09 0.09 0.00
283.30 0.09 0.09 0.00 284.36 0.09 0.09 0.00
283.32 0.09 0.09 0.00 284.38 0.09 0.09 0.00
283.34 0.09 0.09 0.00 284.40 0.09 0.09 0.00
283.36 0.09 0.09 0.00 284.42 0.09 0.09 0.00
283.38 0.09 0.09 0.00 284.44 0.09 0.09 0.00
283.40 0.09 0.09 0.00 284.46 0.09 0.09 0.00
283.42 0.09 0.09 0.00 284.48 0.09 0.09 0.00
283.44 0.09 0.09 0.00 284.50 0.09 0.09 0.00
283.46 0.09 0.09 0.00 284.52 0.09 0.09 0.00
283.48 0.09 0.09 0.00 284.54 0.09 0.09 0.00
283.50 0.09 0.09 0.00 284.56 0.09 0.09 0.01
283.52 0.09 0.09 0.00 284.58 0.10 0.09 0.02
283.54 0.09 0.09 0.00 284.60 0.1 0.09 0.02
283.56 0.09 0.09 0.00 284.62 0.12 0.09 0.03
283.58 0.09 0.09 0.00 284.64 0.13 0.09 0.04
283.60 0.09 0.09 0.00 284.66 0.14 0.09 0.06
283.62 0.09 0.09 0.00 284.68 0.15 0.09 0.07
283.64 0.09 0.09 0.00 284.70 0.17 0.09 0.08
283.66 0.09 0.09 0.00 284.72 0.18 0.09 0.10
283.68 0.09 0.09 0.00 284.74 0.20 0.09 0.11
283.70 0.09 0.09 0.00 284.76 0.21 0.09 0.13
283.72 0.09 0.09 0.00 284.78 0.23 0.09 0.14
283.74 0.09 0.09 0.00 284.80 0.24 0.09 0.15
283.76 0.09 0.09 0.00 284.82 0.25 0.09 0.17
283.78 0.09 0.09 0.00 284.84 0.26 0.09 0.17
283.80 0.09 0.09 0.00 284.86 0.27 0.09 0.18
283.82 0.09 0.09 0.00 284.88 0.28 0.09 0.19
283.84 0.09 0.09 0.00 284.90 0.29 0.09 0.20
283.86 0.09 0.09 0.00 284.92 0.30 0.09 0.21
283.88 0.09 0.09 0.00 284.94 0.31 0.09 0.22
283.90 0.09 0.09 0.00 284.96 0.31 0.09 0.23
283.92 0.09 0.09 0.00 284.98 0.32 0.09 0.24
283.94 0.09 0.09 0.00 285.00 0.33 0.09 0.24
283.96 0.09 0.09 0.00
283.98 0.09 0.09 0.00
284.00 0.09 0.09 0.00
284.02 0.09 0.09 0.00
284.04 0.09 0.09 0.00
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Stage-Area-Storage for Pond XB1: Exist Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
283.00 3,600 0 284.06 3,600 2,428
283.02 3,600 25 284.08 3,600 2,487
283.04 3,600 50 284.10 3,600 2,546
283.06 3,600 76 284.12 3,600 2,605
283.08 3,600 101 284.14 3,600 2,663
283.10 3,600 126 284.16 3,600 2,721
283.12 3,600 151 284.18 3,600 2,778
283.14 3,600 176 284.20 3,600 2,835
283.16 3,600 202 284.22 3,600 2,892
283.18 3,600 227 284.24 3,600 2,948
283.20 3,600 252 284.26 3,600 3,004
283.22 3,600 277 284.28 3,600 3,060
283.24 3,600 302 284.30 3,600 3,115
283.26 3,600 328 284.32 3,600 3,169
283.28 3,600 353 284.34 3,600 3,223
283.30 3,600 378 284.36 3,600 3,277
283.32 3,600 403 284.38 3,600 3,331
283.34 3,600 428 284.40 3,600 3,383
283.36 3,600 454 284.42 3,600 3,436
283.38 3,600 479 284.44 3,600 3,488
283.40 3,600 504 284.46 3,600 3,539
283.42 3,600 529 284.48 3,600 3,590
283.44 3,600 554 284.50 3,600 3,641
283.46 3,600 580 284.52 3,600 3,691
283.48 3,600 605 284.54 3,600 3,740
283.50 3,600 630 284.56 3,600 3,789
283.52 3,600 698 284.58 3,600 3,837
283.54 3,600 767 284.60 3,600 3,885
283.56 3,600 834 284.62 3,600 3,933
283.58 3,600 902 284.64 3,600 3,979
283.60 3,600 969 284.66 3,600 4,025
283.62 3,600 1,036 284.68 3,600 4,071
283.64 3,600 1,103 284.70 3,600 4,116
283.66 3,600 1,169 284.72 3,600 4,160
283.68 3,600 1,235 284.74 3,600 4,204
283.70 3,600 1,301 284.76 3,600 4,247
283.72 3,600 1,366 284.78 3,600 4,289
283.74 3,600 1,431 284.80 3,600 4,330
283.76 3,600 1,496 284.82 3,600 4,371
283.78 3,600 1,560 284.84 3,600 4,411
283.80 3,600 1,625 284.86 3,600 4,450
283.82 3,600 1,688 284.88 3,600 4,487
283.84 3,600 1,752 284.90 3,600 4,524
283.86 3,600 1,815 284.92 3,600 4,560
283.88 3,600 1,878 284.94 3,600 4,595
283.90 3,600 1,940 284.96 3,600 4,628
283.92 3,600 2,003 284.98 3,600 4,659
283.94 3,600 2,064 285.00 3,600 4,688
283.96 3,600 2,126
283.98 3,600 2,187
284.00 3,600 2,248
284.02 3,600 2,308
284.04 3,600 2,368
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Summary for Pond XB2: Exist Basin #2

Inflow Area = 1.924 ac, 76.76% Impervious, Inflow Depth > 3.63" for 10-YR event
Inflow = 798 cfs @ 12.09 hrs, Volume= 0.583 af

Outflow = 794 cfs @ 12.09 hrs, Volume= 0.468 af, Atten= 0%, Lag= 0.4 min
Discarded = 0.07 cfs @ 12.09 hrs, Volume= 0.099 af

Primary = 7.87cfs@ 12.09 hrs, Volume= 0.369 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=286.58' @ 12.09 hrs Surf.Area= 2,883 sf Storage= 5,750 cf

Plug-Flow detention time= 111.4 min calculated for 0.468 af (80% of inflow)
Center-of-Mass det. time= 37.1 min ( 831.9 - 794.8 )

Volume Invert Avail.Storage Storage Description
#1A 279.50' 1,268 cf 30.50'W x 73.50'L x 3.04'H Field A
6,819 cf Overall - 3,196 cf Embedded = 3,622 cf x 35.0% Voids
#2A 280.00" 3,196 cf Cultec R-330XLHD x 60 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

#3B 279.50' 370 cf 16.00'W x 38.50'L x 3.04'H Field B
1,874 cf Overall - 816 cf Embedded = 1,058 cf x 35.0% Voids
#4B 280.00 816 cf Cultec R-330XLHD x 15 Inside #3

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#5 279.00' 148 cf 4.00'D x 11.80'H Vertical Cone/Cylinder

#6 286.20' 75 cf 4.00'D x 6.00'H Vertical Cone/Cylinder

5,874 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 282.00" 6.0" Vert. Orifice/Grate X 4.00 C=0.600
#2  Primary 290.70' 2.3" x 2.3" Horiz. Grate X 36.00

C=10.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#3  Primary 292.10" 2.3" x 2.3" Horiz. Grate X 36.00
C=0.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#4  Discarded 279.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

Discarded OutFlow Max=0.07 cfs @ 12.09 hrs HW=286.57" (Free Discharge)
T _a=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=7.86 cfs @ 12.09 hrs HW=286.57" (Free Discharge)
1=0Orifice/Grate (Orifice Controls 7.86 cfs @ 10.01 fps)
2=Grate ( Controls 0.00 cfs)
3=Grate ( Controls 0.00 cfs)
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Pond XB2: Exist Basin #2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 =
73.50' Base Length

6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

60 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 6 Rows = 3,196.5 cf Chamber Storage
6,818.7 cf Field - 3,196.5 cf Chambers = 3,622.2 cf Stone x 35.0% Voids = 1,267.8 cf Stone Storage

Chamber Storage + Stone Storage = 4,464.2 cf = 0.102 af
Overall Storage Efficiency = 65.5%

60 Chambers
252.5 cy Field
134.2 cy Stone




1375_Existing Type Il 24-hr 10-YR Rainfall=4.86"

Prepared by Stantec Consulting Ltd. Printed 1/11/2017
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 51

Pond XB2: Exist Basin #2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

5 Chambers/Row x 7.00' Long +1.50"' Row Adjustment = 36.50' Row Length +12.0" End Stone x 2 =
38.50' Base Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

15 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 3 Rows = 815.9 cf Chamber Storage
1,873.7 cf Field - 815.9 cf Chambers = 1,057.8 cf Stone x 35.0% Voids = 370.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,186.1 cf = 0.027 af
Overall Storage Efficiency = 63.3%

15 Chambers
69.4 cy Field
39.2 cy Stone
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Pond XB2: Exist Basin #2
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Stage-Discharge for Pond XB2: Exist Basin #2

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
279.00 0.00 0.00 0.00 286.95 8.27 0.07 8.20
279.15 0.00 0.00 0.00 287.10 8.40 0.07 8.33
279.30 0.00 0.00 0.00 287.25 8.53 0.07 8.46
279.45 0.00 0.00 0.00 287.40 8.65 0.07 8.58
279.60 0.07 0.07 0.00 287.55 8.78 0.07 8.71
279.75 0.07 0.07 0.00 287.70 8.90 0.07 8.83
279.90 0.07 0.07 0.00 287.85 9.02 0.07 8.95
280.05 0.07 0.07 0.00 288.00 9.14 0.07 9.07
280.20 0.07 0.07 0.00 288.15 9.26 0.07 9.19
280.35 0.07 0.07 0.00 288.30 9.37 0.07 9.30
280.50 0.07 0.07 0.00 288.45 9.49 0.07 9.42
280.65 0.07 0.07 0.00 288.60 9.60 0.07 9.53
280.80 0.07 0.07 0.00 288.75 9.71 0.07 9.64
280.95 0.07 0.07 0.00 288.90 9.82 0.07 9.75
281.10 0.07 0.07 0.00 289.05 9.93 0.07 9.86
281.25 0.07 0.07 0.00 289.20 10.04 0.07 9.97
281.40 0.07 0.07 0.00 289.35 10.15 0.07 10.08
281.55 0.07 0.07 0.00 289.50 10.25 0.07 10.18
281.70 0.07 0.07 0.00 289.65 10.36 0.07 10.29
281.85 0.07 0.07 0.00 289.80 10.46 0.07 10.39
282.00 0.07 0.07 0.00 289.95 10.56 0.07 10.49
282.15 0.33 0.07 0.26 290.10 10.67 0.07 10.60
282.30 0.99 0.07 0.92 290.25 10.77 0.07 10.70
282.45 1.77 0.07 1.70 290.40 10.87 0.07 10.80
282.60 2.31 0.07 2.24 290.55 10.97 0.07 10.89
282.75 274 0.07 2.67 290.70 11.06 0.07 10.99
282.90 3.12 0.07 3.05 290.85 12.68 0.07 12.61
283.05 3.45 0.07 3.38 291.00 14.74 0.07 14.67
283.20 3.75 0.07 3.69 291.15 15.62 0.07 15.55
283.35 4.03 0.07 3.97 291.30 16.38 0.07 16.31
283.50 4.30 0.07 4.23 29145 17.06 0.07 16.99
283.65 4.54 0.07 4.47 291.60 17.68 0.07 17.60
283.80 4.78 0.07 4.71 291.75 18.25 0.07 18.18
283.95 5.00 0.07 4.93 291.90 18.79 0.07 18.72
284.10 5.21 0.07 5.14 292.05 19.31 0.07 19.24
284.25 5.42 0.07 5.35 292.20 20.63 0.07 20.55
284.40 5.61 0.07 5.55
284.55 5.80 0.07 5.74
284.70 5.99 0.07 5.92
284.85 6.17 0.07 6.10
285.00 6.34 0.07 6.27
285.15 6.51 0.07 6.44
285.30 6.67 0.07 6.60
285.45 6.83 0.07 6.76
285.60 6.99 0.07 6.92
285.75 7.14 0.07 7.07
285.90 7.29 0.07 7.22
286.05 7.44 0.07 7.37
286.20 7.59 0.07 7.52
286.35 7.73 0.07 7.66
286.50 7.87 0.07 7.80
286.65 8.00 0.07 7.93
286.80 8.14 0.07 8.07
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Stage-Area-Storage for Pond XB2: Exist Basin #2

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
279.00 13 0 286.95 2,883 5,760
279.15 13 2 287.10 2,883 5,763
279.30 13 4 287.25 2,883 5,767
279.45 13 6 287.40 2,883 5,771
279.60 2,870 108 287.55 2,883 5,775
279.75 2,870 259 287.70 2,883 5,779
279.90 2,870 411 287.85 2,883 5,782
280.05 2,870 633 288.00 2,883 5,786
280.20 2,870 991 288.15 2,883 5,790
280.35 2,870 1,348 288.30 2,883 5,794
280.50 2,870 1,703 288.45 2,883 5,797
280.65 2,870 2,054 288.60 2,883 5,801
280.80 2,870 2,399 288.75 2,883 5,805
280.95 2,870 2,742 288.90 2,883 5,809
281.10 2,870 3,082 289.05 2,883 5,812
281.25 2,870 3,419 289.20 2,883 5,816
281.40 2,870 3,747 289.35 2,883 5,820
281.55 2,870 4,063 289.50 2,883 5,824
281.70 2,870 4,369 289.65 2,883 5,828
281.85 2,870 4,661 289.80 2,883 5,831
282.00 2,870 4,937 289.95 2,883 5,835
282.15 2,870 5,192 290.10 2,883 5,839
282.30 2,870 5,415 290.25 2,883 5,843
282.45 2,870 5,599 290.40 2,883 5,846
282.60 2,870 5,696 290.55 2,883 5,850
282.75 2,870 5,697 290.70 2,883 5,854
282.90 2,870 5,699 290.85 2,883 5,857
283.05 2,870 5,701 291.00 2,883 5,859
283.20 2,870 5,703 291.15 2,883 5,861
283.35 2,870 5,705 291.30 2,883 5,863
283.50 2,870 5,707 291.45 2,883 5,865
283.65 2,870 5,709 291.60 2,883 5,866
283.80 2,870 5,711 291.75 2,883 5,868
283.95 2,870 5,713 291.90 2,883 5,870
284.10 2,870 5,714 292.05 2,883 5,872
284.25 2,870 5,716 292.20 2,883 5,874
284.40 2,870 5,718
284.55 2,870 5,720
284.70 2,870 5,722
284.85 2,870 5,724
285.00 2,870 5,726
285.15 2,870 5,728
285.30 2,870 5,730
285.45 2,870 5,731
285.60 2,870 5,733
285.75 2,870 5,735
285.90 2,870 5,737
286.05 2,870 5,739
286.20 2,883 5,741
286.35 2,883 5,745
286.50 2,883 5,748
286.65 2,883 5,752
286.80 2,883 5,756
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Runoff

Summary for Subcatchment X1: Offsite to West

483 cfs @ 12.10 hrs, Volume=

0.361 af, Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf)

CN

Description

*

37,205
3,150
170
52,632

55
98
98
61

Woods, Good, HSG B

Roof

Impervious

>75% Grass cover, Good, HSG B

93,157
89,837
3,320

60

Weighted Average
96.44% Pervious Area
3.56% Impervious Area

Tc Length
(min) (feet)

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

6.0

Direct Entry, Direct

Subcatchment X1: Offsite to West

Hydrograph

Flow (cfs)

T T T
| | |
| | |

T T T T
|

cfs

| | Type Il 24-hr
| | 25-YR Rainfali=6.16"
Runoff Area=93,157 sf
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Summary for Subcatchment X2: To Basin #2

Runoff = 10.57 cfs @ 12.08 hrs, Volume= 0.783 af, Depth> 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf) CN Description
1,934 55 Woods, Good, HSG B
* 26,065 98 Roof
* 38,252 98 Impervious
17,538 61 >75% Grass cover, Good, HSG B

83,789 89 Weighted Average

19,472 23.24% Pervious Area
64,317 76.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X2: To Basin #2

Hydrograph
of | Typeli2ahr —~ — @
|| 25-YR Rainfall=6.16™ |
.| | Runoff Area=83,789sf |4
_ .| | Runoff Volume=0.783af [
I -
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Summary for Subcatchment X3: Offsite to Northwest
Runoff = 261cfs@ 12.10 hrs, Volume= 0.201 af, Depth> 1.77"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"
Area (sf) CN Description
44 265 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
15,037 61 >75% Grass cover, Good, HSG B
59,302 57 Weighted Average
59,302 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X3: Offsite to Northwest
Hydrograph
I N R | [O R
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Summary for Subcatchment X4: To Basin #1

Runoff = 1.90 cfs @ 12.08 hrs, Volume= 0.153 af, Depth> 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 13,338 98 Impervious
448 61 >75% Grass cover, Good, HSG B

13,786 97 Weighted Average

448 3.25% Pervious Area
13,338 96.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X4: To Basin #1

Hydrograph
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| 25-YRRainfall=6.16" |

| Runoff Area=13,786sf |4
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Summary for Subcatchment X5: To Basin #3

Runoff = 6.39 cfs @ 12.08 hrs, Volume= 0.485 af, Depth> 5.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,950 98 Roof
* 34,380 98 Impervious
8,173 61 >75% Grass cover, Good, HSG B

48,503 92 Weighted Average

8,173 16.85% Pervious Area
40,330 83.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X5: To Basin #3

Hydrograph
1T EEmes
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+| | Runoff Area=48,503sf |4
_ | | Runoff Volume=04gsafff
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Summary for Subcatchment X6: Offsite to Concord Ave
Runoff = 3.27cfs@ 12.10 hrs, Volume= 0.252 af, Depth> 1.77"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"
Area (sf) CN Description
49,297 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
25,055 61 >75% Grass cover, Good, HSG B
74,352 57 Weighted Average
74,352 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X6: Offsite to Concord Ave
Hydrograph
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Summary for Subcatchment X7: To SW Basin

Runoff = 451 cfs @ 12.09 hrs, Volume= 0.334 af, Depth> 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf) CN Description

8,668 55 Woods, Good, HSG B
* 979 98 Roof

* 265 98 Impervious
72,847 61 >75% Grass cover, Good, HSG B
82,759 61 Weighted Average
81,515 98.50% Pervious Area
1,244 1.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X7: To SW Basin
Hydrograph
s [Ee
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Summary for Subcatchment X8: To CB#2

Runoff = 299 cfs @ 12.09 hrs, Volume= 0.217 af, Depth> 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-YR Rainfall=6.16"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,898 98 Roof
* 10,557 98 Impervious
8,990 61 >75% Grass cover, Good, HSG B

25,445 85 Weighted Average

8,990 35.33% Pervious Area
16,455 64.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X8: To CB#2

Hydrograph
- [2ees]
| Typemzane  gm

| 25-YRRainfall=6.16" |4
| | Runoff Area=25,445sf 4

.| | Runoff Volume=0.217afff
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Summary for Subcatchment X9: To Day School Lane
Runoff = 2.00cfs @ 12.09 hrs, Volume= 0.145 af, Depth> 4.56"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-YR Rainfall=6.16"
Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 11,199 98 Impervious
5,483 61 >75% Grass cover, Good, HSG B
16,682 86 Weighted Average
5,483 32.87% Pervious Area
11,199 67.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X9: To Day School Lane
Hydrograph
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Summary for Reach DP-A: Offsite to Southwest

for 25-YR event

0.924 af

4.062 ac, 38.22% Impervious, Inflow Depth > 2.73"

15.24 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.924 af, Atten

15.24 cfs @ 12.09 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-A: Offsite to Southwest
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1375 Existin

Summary for Reach DP-B: Offsite to Northwest

=
e
- O
$ o
w 1l
x ®
1
>
& =
o
S
L2 £
o)
=
<
Y Y
© ©
T
oo
NN
oo

0.00% Impervious, Inflow Depth > 1.77"

261cfs@ 12.10 hrs, Volume

1.361 ac,
261cfs@ 12.10 hrs, Volume

Inflow Area

Inflow
Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-B: Offsite to Northwest

Hydrograph
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1375 Existin

Summary for Reach DP-C: Exist SW Basin

10.87 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

10.87 cfs @ 12.09 hrs, Volume

Outflow

Routing by Stor-Ind+Trans method, Time Span
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1375 Existin

Summary for Reach DP-D: Offsite to Concord Ave
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0.00% Impervious, Inflow Depth > 1.77"

1.707 ac,
3.27 cfs @ 12.10 hrs, Volume

3.27cfs@ 12.10 hrs, Volume

Inflow Area

Inflow
Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-D: Offsite to Concord Ave

Hydrograph
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Summary for Reach DP-E: To CB #2

for 25-YR event

0.217 af

0.584 ac, 64.67% Impervious, Inflow Depth > 4.45"

299 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.217 af, Atten

299 cfs @ 12.09 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-E: To CB #2

Hydrograph
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Summary for Reach DP-F: Offsite to Day School Ln

for 25-YR event

0.145 af

0.383 ac, 67.13% Impervious, Inflow Depth > 4.56"

200cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.145 af, Atten

2.00cfs @ 12.09 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

H Inflow
O Outflow
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Summary for Pond XB1: Exist Basin #1

Inflow Area = 0.316 ac, 96.75% Impervious, Inflow Depth > 5.80" for 25-YR event

Inflow = 1.90cfs @ 12.08 hrs, Volume= 0.153 af

Outflow = 0.09cfs @ 14.56 hrs, Volume= 0.120 af, Atten=96%, Lag= 148.8 min
Discarded = 0.09cfs @ 14.56 hrs, Volume= 0.120 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=284.31' @ 14.56 hrs Surf.Area= 3,600 sf Storage= 3,155 cf

Plug-Flow detention time= 246.2 min calculated for 0.120 af (79% of inflow)
Center-of-Mass det. time= 166.8 min (917.9 - 751.1)

Volume Invert Avail.Storage Storage Description
#1 283.50" 3,335 cf 30.0"W x 18.0"H x 58.00'L Cultec Contactor 125x 23 Inside #2
#2 283.00 1,353 cf 60.00'W x 60.00'L x 2.00'H Stone

7,200 cf Overall - 3,335 cf Embedded = 3,865 cf x 35.0% Voids
4,688 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Primary 284.50" 4.0" Vert. Orifice/Grate C= 0.600
#2  Discarded 283.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

iscarded OutFlow Max=0.09 cfs @ 14.56 hrs HW=284.31" (Free Discharge)
2=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=283.00"' (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)
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Pond XB1: Exist Basin #1

Hydrograph
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Stage-Discharge for Pond XB1: Exist Basin #1

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
283.00 0.00 0.00 0.00 284.06 0.09 0.09 0.00
283.02 0.09 0.09 0.00 284.08 0.09 0.09 0.00
283.04 0.09 0.09 0.00 284.10 0.09 0.09 0.00
283.06 0.09 0.09 0.00 284.12 0.09 0.09 0.00
283.08 0.09 0.09 0.00 284.14 0.09 0.09 0.00
283.10 0.09 0.09 0.00 284.16 0.09 0.09 0.00
283.12 0.09 0.09 0.00 284.18 0.09 0.09 0.00
283.14 0.09 0.09 0.00 284.20 0.09 0.09 0.00
283.16 0.09 0.09 0.00 284.22 0.09 0.09 0.00
283.18 0.09 0.09 0.00 284.24 0.09 0.09 0.00
283.20 0.09 0.09 0.00 284.26 0.09 0.09 0.00
283.22 0.09 0.09 0.00 284.28 0.09 0.09 0.00
283.24 0.09 0.09 0.00 284.30 0.09 0.09 0.00
283.26 0.09 0.09 0.00 284.32 0.09 0.09 0.00
283.28 0.09 0.09 0.00 284.34 0.09 0.09 0.00
283.30 0.09 0.09 0.00 284.36 0.09 0.09 0.00
283.32 0.09 0.09 0.00 284.38 0.09 0.09 0.00
283.34 0.09 0.09 0.00 284.40 0.09 0.09 0.00
283.36 0.09 0.09 0.00 284.42 0.09 0.09 0.00
283.38 0.09 0.09 0.00 284.44 0.09 0.09 0.00
283.40 0.09 0.09 0.00 284.46 0.09 0.09 0.00
283.42 0.09 0.09 0.00 284.48 0.09 0.09 0.00
283.44 0.09 0.09 0.00 284.50 0.09 0.09 0.00
283.46 0.09 0.09 0.00 284.52 0.09 0.09 0.00
283.48 0.09 0.09 0.00 284.54 0.09 0.09 0.00
283.50 0.09 0.09 0.00 284.56 0.09 0.09 0.01
283.52 0.09 0.09 0.00 284.58 0.10 0.09 0.02
283.54 0.09 0.09 0.00 284.60 0.1 0.09 0.02
283.56 0.09 0.09 0.00 284.62 0.12 0.09 0.03
283.58 0.09 0.09 0.00 284.64 0.13 0.09 0.04
283.60 0.09 0.09 0.00 284.66 0.14 0.09 0.06
283.62 0.09 0.09 0.00 284.68 0.15 0.09 0.07
283.64 0.09 0.09 0.00 284.70 0.17 0.09 0.08
283.66 0.09 0.09 0.00 284.72 0.18 0.09 0.10
283.68 0.09 0.09 0.00 284.74 0.20 0.09 0.11
283.70 0.09 0.09 0.00 284.76 0.21 0.09 0.13
283.72 0.09 0.09 0.00 284.78 0.23 0.09 0.14
283.74 0.09 0.09 0.00 284.80 0.24 0.09 0.15
283.76 0.09 0.09 0.00 284.82 0.25 0.09 0.17
283.78 0.09 0.09 0.00 284.84 0.26 0.09 0.17
283.80 0.09 0.09 0.00 284.86 0.27 0.09 0.18
283.82 0.09 0.09 0.00 284.88 0.28 0.09 0.19
283.84 0.09 0.09 0.00 284.90 0.29 0.09 0.20
283.86 0.09 0.09 0.00 284.92 0.30 0.09 0.21
283.88 0.09 0.09 0.00 284.94 0.31 0.09 0.22
283.90 0.09 0.09 0.00 284.96 0.31 0.09 0.23
283.92 0.09 0.09 0.00 284.98 0.32 0.09 0.24
283.94 0.09 0.09 0.00 285.00 0.33 0.09 0.24
283.96 0.09 0.09 0.00
283.98 0.09 0.09 0.00
284.00 0.09 0.09 0.00
284.02 0.09 0.09 0.00
284.04 0.09 0.09 0.00
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Stage-Area-Storage for Pond XB1: Exist Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
283.00 3,600 0 284.06 3,600 2,428
283.02 3,600 25 284.08 3,600 2,487
283.04 3,600 50 284.10 3,600 2,546
283.06 3,600 76 284.12 3,600 2,605
283.08 3,600 101 284.14 3,600 2,663
283.10 3,600 126 284.16 3,600 2,721
283.12 3,600 151 284.18 3,600 2,778
283.14 3,600 176 284.20 3,600 2,835
283.16 3,600 202 284.22 3,600 2,892
283.18 3,600 227 284.24 3,600 2,948
283.20 3,600 252 284.26 3,600 3,004
283.22 3,600 277 284.28 3,600 3,060
283.24 3,600 302 284.30 3,600 3,115
283.26 3,600 328 284.32 3,600 3,169
283.28 3,600 353 284.34 3,600 3,223
283.30 3,600 378 284.36 3,600 3,277
283.32 3,600 403 284.38 3,600 3,331
283.34 3,600 428 284.40 3,600 3,383
283.36 3,600 454 284.42 3,600 3,436
283.38 3,600 479 284.44 3,600 3,488
283.40 3,600 504 284.46 3,600 3,539
283.42 3,600 529 284.48 3,600 3,590
283.44 3,600 554 284.50 3,600 3,641
283.46 3,600 580 284.52 3,600 3,691
283.48 3,600 605 284.54 3,600 3,740
283.50 3,600 630 284.56 3,600 3,789
283.52 3,600 698 284.58 3,600 3,837
283.54 3,600 767 284.60 3,600 3,885
283.56 3,600 834 284.62 3,600 3,933
283.58 3,600 902 284.64 3,600 3,979
283.60 3,600 969 284.66 3,600 4,025
283.62 3,600 1,036 284.68 3,600 4,071
283.64 3,600 1,103 284.70 3,600 4,116
283.66 3,600 1,169 284.72 3,600 4,160
283.68 3,600 1,235 284.74 3,600 4,204
283.70 3,600 1,301 284.76 3,600 4,247
283.72 3,600 1,366 284.78 3,600 4,289
283.74 3,600 1,431 284.80 3,600 4,330
283.76 3,600 1,496 284.82 3,600 4,371
283.78 3,600 1,560 284.84 3,600 4,411
283.80 3,600 1,625 284.86 3,600 4,450
283.82 3,600 1,688 284.88 3,600 4,487
283.84 3,600 1,752 284.90 3,600 4,524
283.86 3,600 1,815 284.92 3,600 4,560
283.88 3,600 1,878 284.94 3,600 4,595
283.90 3,600 1,940 284.96 3,600 4,628
283.92 3,600 2,003 284.98 3,600 4,659
283.94 3,600 2,064 285.00 3,600 4,688
283.96 3,600 2,126
283.98 3,600 2,187
284.00 3,600 2,248
284.02 3,600 2,308
284.04 3,600 2,368
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Summary for Pond XB2: Exist Basin #2

Inflow Area = 1.924 ac, 76.76% Impervious, Inflow Depth > 4.89" for 25-YR event
Inflow = 10.57 cfs @ 12.08 hrs, Volume= 0.783 af

Outflow = 10.48 cfs @ 12.09 hrs, Volume= 0.668 af, Atten=1%, Lag= 0.6 min
Discarded = 0.07 cfs @ 12.09 hrs, Volume= 0.105 af

Primary = 10.41 cfs @ 12.09 hrs, Volume= 0.563 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=289.83' @ 12.09 hrs Surf.Area= 2,883 sf Storage= 5,832 cf

Plug-Flow detention time= 94.5 min calculated for 0.668 af (85% of inflow)
Center-of-Mass det. time= 32.1 min ( 818.8 - 786.7 )

Volume Invert Avail.Storage Storage Description
#1A 279.50' 1,268 cf 30.50'W x 73.50'L x 3.04'H Field A
6,819 cf Overall - 3,196 cf Embedded = 3,622 cf x 35.0% Voids
#2A 280.00" 3,196 cf Cultec R-330XLHD x 60 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

#3B 279.50' 370 cf 16.00'W x 38.50'L x 3.04'H Field B
1,874 cf Overall - 816 cf Embedded = 1,058 cf x 35.0% Voids
#4B 280.00 816 cf Cultec R-330XLHD x 15 Inside #3

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#5 279.00' 148 cf 4.00'D x 11.80'H Vertical Cone/Cylinder

#6 286.20' 75 cf 4.00'D x 6.00'H Vertical Cone/Cylinder

5,874 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 282.00" 6.0" Vert. Orifice/Grate X 4.00 C=0.600
#2  Primary 290.70' 2.3" x 2.3" Horiz. Grate X 36.00

C=10.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#3  Primary 292.10" 2.3" x 2.3" Horiz. Grate X 36.00
C=0.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#4  Discarded 279.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

Discarded OutFlow Max=0.07 cfs @ 12.09 hrs HW=289.80" (Free Discharge)
T _a=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=10.39 cfs @ 12.09 hrs HW=289.80" (Free Discharge)
1=0Orifice/Grate (Orifice Controls 10.39 cfs @ 13.23 fps)
2=Grate ( Controls 0.00 cfs)
3=Grate ( Controls 0.00 cfs)
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Pond XB2: Exist Basin #2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 =
73.50' Base Length

6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

60 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 6 Rows = 3,196.5 cf Chamber Storage
6,818.7 cf Field - 3,196.5 cf Chambers = 3,622.2 cf Stone x 35.0% Voids = 1,267.8 cf Stone Storage

Chamber Storage + Stone Storage = 4,464.2 cf = 0.102 af
Overall Storage Efficiency = 65.5%

60 Chambers
252.5 cy Field
134.2 cy Stone
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Pond XB2: Exist Basin #2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

5 Chambers/Row x 7.00' Long +1.50"' Row Adjustment = 36.50' Row Length +12.0" End Stone x 2 =
38.50' Base Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

15 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 3 Rows = 815.9 cf Chamber Storage
1,873.7 cf Field - 815.9 cf Chambers = 1,057.8 cf Stone x 35.0% Voids = 370.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,186.1 cf = 0.027 af
Overall Storage Efficiency = 63.3%

15 Chambers
69.4 cy Field
39.2 cy Stone
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Pond XB2: Exist Basin #2
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Stage-Discharge for Pond XB2: Exist Basin #2

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
279.00 0.00 0.00 0.00 286.95 8.27 0.07 8.20
279.15 0.00 0.00 0.00 287.10 8.40 0.07 8.33
279.30 0.00 0.00 0.00 287.25 8.53 0.07 8.46
279.45 0.00 0.00 0.00 287.40 8.65 0.07 8.58
279.60 0.07 0.07 0.00 287.55 8.78 0.07 8.71
279.75 0.07 0.07 0.00 287.70 8.90 0.07 8.83
279.90 0.07 0.07 0.00 287.85 9.02 0.07 8.95
280.05 0.07 0.07 0.00 288.00 9.14 0.07 9.07
280.20 0.07 0.07 0.00 288.15 9.26 0.07 9.19
280.35 0.07 0.07 0.00 288.30 9.37 0.07 9.30
280.50 0.07 0.07 0.00 288.45 9.49 0.07 9.42
280.65 0.07 0.07 0.00 288.60 9.60 0.07 9.53
280.80 0.07 0.07 0.00 288.75 9.71 0.07 9.64
280.95 0.07 0.07 0.00 288.90 9.82 0.07 9.75
281.10 0.07 0.07 0.00 289.05 9.93 0.07 9.86
281.25 0.07 0.07 0.00 289.20 10.04 0.07 9.97
281.40 0.07 0.07 0.00 289.35 10.15 0.07 10.08
281.55 0.07 0.07 0.00 289.50 10.25 0.07 10.18
281.70 0.07 0.07 0.00 289.65 10.36 0.07 10.29
281.85 0.07 0.07 0.00 289.80 10.46 0.07 10.39
282.00 0.07 0.07 0.00 289.95 10.56 0.07 10.49
282.15 0.33 0.07 0.26 290.10 10.67 0.07 10.60
282.30 0.99 0.07 0.92 290.25 10.77 0.07 10.70
282.45 1.77 0.07 1.70 290.40 10.87 0.07 10.80
282.60 2.31 0.07 2.24 290.55 10.97 0.07 10.89
282.75 274 0.07 2.67 290.70 11.06 0.07 10.99
282.90 3.12 0.07 3.05 290.85 12.68 0.07 12.61
283.05 3.45 0.07 3.38 291.00 14.74 0.07 14.67
283.20 3.75 0.07 3.69 291.15 15.62 0.07 15.55
283.35 4.03 0.07 3.97 291.30 16.38 0.07 16.31
283.50 4.30 0.07 4.23 29145 17.06 0.07 16.99
283.65 4.54 0.07 4.47 291.60 17.68 0.07 17.60
283.80 4.78 0.07 4.71 291.75 18.25 0.07 18.18
283.95 5.00 0.07 4.93 291.90 18.79 0.07 18.72
284.10 5.21 0.07 5.14 292.05 19.31 0.07 19.24
284.25 5.42 0.07 5.35 292.20 20.63 0.07 20.55
284.40 5.61 0.07 5.55
284.55 5.80 0.07 5.74
284.70 5.99 0.07 5.92
284.85 6.17 0.07 6.10
285.00 6.34 0.07 6.27
285.15 6.51 0.07 6.44
285.30 6.67 0.07 6.60
285.45 6.83 0.07 6.76
285.60 6.99 0.07 6.92
285.75 7.14 0.07 7.07
285.90 7.29 0.07 7.22
286.05 7.44 0.07 7.37
286.20 7.59 0.07 7.52
286.35 7.73 0.07 7.66
286.50 7.87 0.07 7.80
286.65 8.00 0.07 7.93
286.80 8.14 0.07 8.07
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Stage-Area-Storage for Pond XB2: Exist Basin #2

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
279.00 13 0 286.95 2,883 5,760
279.15 13 2 287.10 2,883 5,763
279.30 13 4 287.25 2,883 5,767
279.45 13 6 287.40 2,883 5,771
279.60 2,870 108 287.55 2,883 5,775
279.75 2,870 259 287.70 2,883 5,779
279.90 2,870 411 287.85 2,883 5,782
280.05 2,870 633 288.00 2,883 5,786
280.20 2,870 991 288.15 2,883 5,790
280.35 2,870 1,348 288.30 2,883 5,794
280.50 2,870 1,703 288.45 2,883 5,797
280.65 2,870 2,054 288.60 2,883 5,801
280.80 2,870 2,399 288.75 2,883 5,805
280.95 2,870 2,742 288.90 2,883 5,809
281.10 2,870 3,082 289.05 2,883 5,812
281.25 2,870 3,419 289.20 2,883 5,816
281.40 2,870 3,747 289.35 2,883 5,820
281.55 2,870 4,063 289.50 2,883 5,824
281.70 2,870 4,369 289.65 2,883 5,828
281.85 2,870 4,661 289.80 2,883 5,831
282.00 2,870 4,937 289.95 2,883 5,835
282.15 2,870 5,192 290.10 2,883 5,839
282.30 2,870 5,415 290.25 2,883 5,843
282.45 2,870 5,599 290.40 2,883 5,846
282.60 2,870 5,696 290.55 2,883 5,850
282.75 2,870 5,697 290.70 2,883 5,854
282.90 2,870 5,699 290.85 2,883 5,857
283.05 2,870 5,701 291.00 2,883 5,859
283.20 2,870 5,703 291.15 2,883 5,861
283.35 2,870 5,705 291.30 2,883 5,863
283.50 2,870 5,707 291.45 2,883 5,865
283.65 2,870 5,709 291.60 2,883 5,866
283.80 2,870 5,711 291.75 2,883 5,868
283.95 2,870 5,713 291.90 2,883 5,870
284.10 2,870 5,714 292.05 2,883 5,872
284.25 2,870 5,716 292.20 2,883 5,874
284.40 2,870 5,718
284.55 2,870 5,720
284.70 2,870 5,722
284.85 2,870 5,724
285.00 2,870 5,726
285.15 2,870 5,728
285.30 2,870 5,730
285.45 2,870 5,731
285.60 2,870 5,733
285.75 2,870 5,735
285.90 2,870 5,737
286.05 2,870 5,739
286.20 2,883 5,741
286.35 2,883 5,745
286.50 2,883 5,748
286.65 2,883 5,752
286.80 2,883 5,756




1375_Existing Type Il 24-hr 100-YR Rainfall=8.84"

Prepared by Stantec Consulting Ltd. Printed 1/11/2017
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC Page 80

Summary for Subcatchment X1: Offsite to West

Runoff = 9.89cfs@ 12.09 hrs, Volume= 0.708 af, Depth> 3.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
37,205 55 Woods, Good, HSG B
* 3,150 98 Roof
170 98 Impervious
52,632 61 >75% Grass cover, Good, HSG B
93,157 60 Weighted Average

*

89,837 96.44% Pervious Area
3,320 3.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X1: Offsite to West

Hydrograph
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Runoff

Summary for Subcatchment X2: To Basin #2

15.85cfs @ 12.08 hrs, Volume=

1.203 af, Depth> 7.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
1,934 55 Woods, Good, HSG B
* 26,065 98 Roof
* 38,252 98 Impervious
17,538 61 >75% Grass cover, Good, HSG B
83,789 89 Weighted Average
19,472 23.24% Pervious Area
64,317 76.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X2: To Basin #2
Hydrograph
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Summary for Subcatchment X3: Offsite to Northwest

Runoff = 567 cfs@ 12.09 hrs, Volume= 0.409 af, Depth> 3.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
44 265 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
15,037 61 >75% Grass cover, Good, HSG B

59,302 57 Weighted Average

59,302 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X3: Offsite to Northwest

| ===

Flow (cfs)

74

ARA
24

Time (hours)
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Summary for Subcatchment X4: To Basin #1

Runoff = 2.74 cfs @ 12.08 hrs, Volume= 0.223 af, Depth> 8.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 13,338 98 Impervious
448 61 >75% Grass cover, Good, HSG B

13,786 97 Weighted Average

448 3.25% Pervious Area
13,338 96.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment X4: To Basin #1

Hydrograph

T [27As]
Tyeemaene o Tgn
| | 100-YR Rainfall=8.84" &
| | Runoff Area=13,786st [
’| | Runoff Volume=0.223affy
: | |RunoffDepth>g47* 17
¢ || Tc=6.0 min o
1 len=o7 A S

AIITIIT T "'/""/""/'/'"I"""I/'/"'I/'/"'I/'"'I""'I/""I/'/'"I""'I/'"'I/""I/'"'I""'I/""I""I""I
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Runoff =

940 cfs @ 12.08 hrs, Volume=

Summary for Subcatchment X5: To Basin #3

0.730 af, Depth> 7.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,950 98 Roof
* 34,380 98 Impervious
8,173 61 >75% Grass cover, Good, HSG B
48,503 92 Weighted Average
8,173 16.85% Pervious Area
40,330 83.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X5: To Basin #3
Hydrograph
e e e B e e A e T e T Rl e R B e e e e '8 Runof]
| L. . . . . . 1 1 1940cfs o S -
o ’Type’:rll’:ZZt:-h’r":’”:"T”:”’:’;”:’”:’”:’”: ””””””””””””
.| | 100-YRRainfall=8.84" §
| | Runoff Area=48,503sf [
Lo I S T S T R < I
| —fRunoffVo:lume=0.130:aﬁf—;ff:f~L~u~: 77777777777777777777777
’UT 6__ | I I : :
s T 3
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Summary for Subcatchment X6: Offsite to Concord Ave

Runoff = 711 cfs @ 12.09 hrs, Volume=

0.513 af, Depth> 3.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Ill 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description

49,297 55 Woods, Good, HSG B

* 0 98 Roof
* 0 98 Impervious

25,055 61 >75% Grass cover, Good, HSG B

74,352 57 Weighted Average
74,352 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec)

6.0

Direct Entry, Direct

Subcatchment X6: Offsite to Concord Ave

] ,,,,, 7.11 cfs
1| Type ll 24-hr
.| | 100-YR Rainfali=.84'
| | Runoff Area=74,352 sf
| | Runoff Volume=0.513 af
£ || Runoff Depth>3.61"
¢ || Tc=6.0min
|| eN=sT

I I
-
S [
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Summary for Subcatchment X7: To SW Basin

Runoff = 9.08 cfs @ 12.09 hrs, Volume= 0.648 af, Depth> 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description

8,668 55 Woods, Good, HSG B
* 979 98 Roof

* 265 98 Impervious
72,847 61 >75% Grass cover, Good, HSG B
82,759 61 Weighted Average
81,515 98.50% Pervious Area
1,244 1.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X7: To SW Basin
Hydrograph
P 0 e '8 Runof]
908cfs | . -
9‘;:Typelll24hr:::‘: I
sl 100-YRRa|nfaII884"‘ :é S
11 RUﬁﬁffAréaESZ 7593f?
|| Runoff volume=0.6482f 7
T -
N B B
=5 o o
2] o o
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Runoff

Summary for Subcatchment X8: To CB#2

4.61cfs @ 12.08 hrs, Volume=

0.342 af, Depth> 7.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,898 98 Roof
* 10,557 98 Impervious
8,990 61 >75% Grass cover, Good, HSG B
25,445 85 Weighted Average
8,990 35.33% Pervious Area
16,455 64.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X8: To CB#2
Hydrograph
(€ 1 T T S S R R '8 Runof]
5-11111111114.61cfs1111111111m
| | Typelll 24-hr :Z‘ A
.1 1 100-YR Rainfall=8.84" ?
| | Runoff Area=25,445 sf v
| | Runoff Volume=0.3422ff4
N
| | .
] 3 0
C-" T T LA "I""I{I""I'"I""'I/'/"'I/'/"'I/'"'I""'I/'/"'I/'/'"I""'I/'"'I/""I/'"'I""'I/""I/""I""I
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Runoff

Summary for Subcatchment X9: To Day School Lane

= 3.06 cfs @ 12.08 hrs, Volume=

0.228 af, Depth> 7.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-YR Rainfall=8.84"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 11,199 98 Impervious
5,483 61 >75% Grass cover, Good, HSG B
16,682 86 Weighted Average
5,483 32.87% Pervious Area
11,199 67.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment X9: To Day School Lane
Hydrograph
1 -_DRunoﬁ
i1t 1 |3806¢cfs|
| Typell24br 5
| | 100-YR Rainfall=8.84" :; SR o
| | Runoff Area=16,682 sf sd
| | Runoff Volume=0.228af i
£ | | Runoff Depth>7.14" [y S
2 | e A st o [ T
2 || Tc=6.0 min B
| CN=86 = 9
F O | L [ T
0-K==4 T T 'l"/l'"'l T T "'I""'I/'/"'I/'/"'I/'"'I""'I/'/"'I/'/'"I""'I/'"'I/""I/'"'I""'I/""I/""I""I
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Summary for Reach DP-B: Offsite to Northwest

0.0 min

0%, Lag

for 100-YR event

0.409 af
0.409 af, Atten

0.00% Impervious, Inflow Depth > 3.61"

1.361 ac,
5.67 cfs @ 12.09 hrs, Volume

567 cfs@ 12.09 hrs, Volume

Inflow Area

Inflow
Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-B: Offsite to Northwest

Hydrograph

H Inflow
O Outflow
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Summary for Reach DP-C: Exist SW Basin
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Summary for Reach DP-D: Offsite to Concord Ave
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Summary for Reach DP-E: To CB #2

for 100-YR event

0.342 af

0.584 ac, 64.67% Impervious, Inflow Depth > 7.02"

461 cfs@ 12.08 hrs, Volume
461 cfs @ 12.08 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

0.342 af, Atten

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-E: To CB #2

Hydrograph
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Summary for Pond XB1: Exist Basin #1

Inflow Area = 0.316 ac, 96.75% Impervious, Inflow Depth > 8.47" for 100-YR event
Inflow = 274 cfs @ 12.08 hrs, Volume= 0.223 af

Outflow = 0.27 cfs @ 12.84 hrs, Volume= 0.165 af, Atten=90%, Lag=45.1 min
Discarded = 0.09cfs @ 12.84 hrs, Volume= 0.130 af

Primary = 0.19cfs @ 12.84 hrs, Volume= 0.035 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=284.86' @ 12.84 hrs Surf.Area= 3,600 sf Storage= 4,457 cf

Plug-Flow detention time= 210.6 min calculated for 0.165 af (74% of inflow)
Center-of-Mass det. time= 121.7 min ( 866.8 - 745.0 )

Volume Invert Avail.Storage Storage Description
#1 283.50" 3,335 cf 30.0"W x 18.0"H x 58.00'L Cultec Contactor 125x 23 Inside #2
#2 283.00 1,353 cf 60.00'W x 60.00'L x 2.00'H Stone

7,200 cf Overall - 3,335 cf Embedded = 3,865 cf x 35.0% Voids
4,688 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Primary 284.50" 4.0" Vert. Orifice/Grate C= 0.600
#2  Discarded 283.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

iscarded OutFlow Max=0.09 cfs @ 12.84 hrs HW=284.86" (Free Discharge)
2=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.19 cfs @ 12.84 hrs HW=284.86"' (Free Discharge)
1=0Orifice/Grate (Orifice Controls 0.19 cfs @ 2.14 fps)
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Pond XB1: Exist Basin #1

Hydrograph
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Stage-Discharge for Pond XB1: Exist Basin #1

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
283.00 0.00 0.00 0.00 284.06 0.09 0.09 0.00
283.02 0.09 0.09 0.00 284.08 0.09 0.09 0.00
283.04 0.09 0.09 0.00 284.10 0.09 0.09 0.00
283.06 0.09 0.09 0.00 284.12 0.09 0.09 0.00
283.08 0.09 0.09 0.00 284.14 0.09 0.09 0.00
283.10 0.09 0.09 0.00 284.16 0.09 0.09 0.00
283.12 0.09 0.09 0.00 284.18 0.09 0.09 0.00
283.14 0.09 0.09 0.00 284.20 0.09 0.09 0.00
283.16 0.09 0.09 0.00 284.22 0.09 0.09 0.00
283.18 0.09 0.09 0.00 284.24 0.09 0.09 0.00
283.20 0.09 0.09 0.00 284.26 0.09 0.09 0.00
283.22 0.09 0.09 0.00 284.28 0.09 0.09 0.00
283.24 0.09 0.09 0.00 284.30 0.09 0.09 0.00
283.26 0.09 0.09 0.00 284.32 0.09 0.09 0.00
283.28 0.09 0.09 0.00 284.34 0.09 0.09 0.00
283.30 0.09 0.09 0.00 284.36 0.09 0.09 0.00
283.32 0.09 0.09 0.00 284.38 0.09 0.09 0.00
283.34 0.09 0.09 0.00 284.40 0.09 0.09 0.00
283.36 0.09 0.09 0.00 284.42 0.09 0.09 0.00
283.38 0.09 0.09 0.00 284.44 0.09 0.09 0.00
283.40 0.09 0.09 0.00 284.46 0.09 0.09 0.00
283.42 0.09 0.09 0.00 284.48 0.09 0.09 0.00
283.44 0.09 0.09 0.00 284.50 0.09 0.09 0.00
283.46 0.09 0.09 0.00 284.52 0.09 0.09 0.00
283.48 0.09 0.09 0.00 284.54 0.09 0.09 0.00
283.50 0.09 0.09 0.00 284.56 0.09 0.09 0.01
283.52 0.09 0.09 0.00 284.58 0.10 0.09 0.02
283.54 0.09 0.09 0.00 284.60 0.1 0.09 0.02
283.56 0.09 0.09 0.00 284.62 0.12 0.09 0.03
283.58 0.09 0.09 0.00 284.64 0.13 0.09 0.04
283.60 0.09 0.09 0.00 284.66 0.14 0.09 0.06
283.62 0.09 0.09 0.00 284.68 0.15 0.09 0.07
283.64 0.09 0.09 0.00 284.70 0.17 0.09 0.08
283.66 0.09 0.09 0.00 284.72 0.18 0.09 0.10
283.68 0.09 0.09 0.00 284.74 0.20 0.09 0.11
283.70 0.09 0.09 0.00 284.76 0.21 0.09 0.13
283.72 0.09 0.09 0.00 284.78 0.23 0.09 0.14
283.74 0.09 0.09 0.00 284.80 0.24 0.09 0.15
283.76 0.09 0.09 0.00 284.82 0.25 0.09 0.17
283.78 0.09 0.09 0.00 284.84 0.26 0.09 0.17
283.80 0.09 0.09 0.00 284.86 0.27 0.09 0.18
283.82 0.09 0.09 0.00 284.88 0.28 0.09 0.19
283.84 0.09 0.09 0.00 284.90 0.29 0.09 0.20
283.86 0.09 0.09 0.00 284.92 0.30 0.09 0.21
283.88 0.09 0.09 0.00 284.94 0.31 0.09 0.22
283.90 0.09 0.09 0.00 284.96 0.31 0.09 0.23
283.92 0.09 0.09 0.00 284.98 0.32 0.09 0.24
283.94 0.09 0.09 0.00 285.00 0.33 0.09 0.24
283.96 0.09 0.09 0.00
283.98 0.09 0.09 0.00
284.00 0.09 0.09 0.00
284.02 0.09 0.09 0.00
284.04 0.09 0.09 0.00
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Stage-Area-Storage for Pond XB1: Exist Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
283.00 3,600 0 284.06 3,600 2,428
283.02 3,600 25 284.08 3,600 2,487
283.04 3,600 50 284.10 3,600 2,546
283.06 3,600 76 284.12 3,600 2,605
283.08 3,600 101 284.14 3,600 2,663
283.10 3,600 126 284.16 3,600 2,721
283.12 3,600 151 284.18 3,600 2,778
283.14 3,600 176 284.20 3,600 2,835
283.16 3,600 202 284.22 3,600 2,892
283.18 3,600 227 284.24 3,600 2,948
283.20 3,600 252 284.26 3,600 3,004
283.22 3,600 277 284.28 3,600 3,060
283.24 3,600 302 284.30 3,600 3,115
283.26 3,600 328 284.32 3,600 3,169
283.28 3,600 353 284.34 3,600 3,223
283.30 3,600 378 284.36 3,600 3,277
283.32 3,600 403 284.38 3,600 3,331
283.34 3,600 428 284.40 3,600 3,383
283.36 3,600 454 284.42 3,600 3,436
283.38 3,600 479 284.44 3,600 3,488
283.40 3,600 504 284.46 3,600 3,539
283.42 3,600 529 284.48 3,600 3,590
283.44 3,600 554 284.50 3,600 3,641
283.46 3,600 580 284.52 3,600 3,691
283.48 3,600 605 284.54 3,600 3,740
283.50 3,600 630 284.56 3,600 3,789
283.52 3,600 698 284.58 3,600 3,837
283.54 3,600 767 284.60 3,600 3,885
283.56 3,600 834 284.62 3,600 3,933
283.58 3,600 902 284.64 3,600 3,979
283.60 3,600 969 284.66 3,600 4,025
283.62 3,600 1,036 284.68 3,600 4,071
283.64 3,600 1,103 284.70 3,600 4,116
283.66 3,600 1,169 284.72 3,600 4,160
283.68 3,600 1,235 284.74 3,600 4,204
283.70 3,600 1,301 284.76 3,600 4,247
283.72 3,600 1,366 284.78 3,600 4,289
283.74 3,600 1,431 284.80 3,600 4,330
283.76 3,600 1,496 284.82 3,600 4,371
283.78 3,600 1,560 284.84 3,600 4,411
283.80 3,600 1,625 284.86 3,600 4,450
283.82 3,600 1,688 284.88 3,600 4,487
283.84 3,600 1,752 284.90 3,600 4,524
283.86 3,600 1,815 284.92 3,600 4,560
283.88 3,600 1,878 284.94 3,600 4,595
283.90 3,600 1,940 284.96 3,600 4,628
283.92 3,600 2,003 284.98 3,600 4,659
283.94 3,600 2,064 285.00 3,600 4,688
283.96 3,600 2,126
283.98 3,600 2,187
284.00 3,600 2,248
284.02 3,600 2,308
284.04 3,600 2,368
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Summary for Pond XB2: Exist Basin #2

Inflow Area = 1.924 ac, 76.76% Impervious, Inflow Depth > 7.51" for 100-YR event
Inflow = 15.85cfs @ 12.08 hrs, Volume= 1.203 af

Outflow = 15.84 cfs @ 12.08 hrs, Volume= 1.087 af, Atten=0%, Lag= 0.0 min
Discarded = 0.07 cfs @ 12.08 hrs, Volume= 0.114 af

Primary = 15.76 cfs @ 12.08 hrs, Volume= 0.974 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=291.19' @ 12.08 hrs Surf.Area= 2,883 sf Storage= 5,861 cf

Plug-Flow detention time= 75.0 min calculated for 1.087 af (90% of inflow)
Center-of-Mass det. time= 27.7 min ( 803.2 - 775.5)

Volume Invert Avail.Storage Storage Description
#1A 279.50' 1,268 cf 30.50'W x 73.50'L x 3.04'H Field A
6,819 cf Overall - 3,196 cf Embedded = 3,622 cf x 35.0% Voids
#2A 280.00" 3,196 cf Cultec R-330XLHD x 60 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

#3B 279.50' 370 cf 16.00'W x 38.50'L x 3.04'H Field B
1,874 cf Overall - 816 cf Embedded = 1,058 cf x 35.0% Voids
#4B 280.00 816 cf Cultec R-330XLHD x 15 Inside #3

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#5 279.00' 148 cf 4.00'D x 11.80'H Vertical Cone/Cylinder

#6 286.20' 75 cf 4.00'D x 6.00'H Vertical Cone/Cylinder

5,874 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 282.00" 6.0" Vert. Orifice/Grate X 4.00 C=0.600
#2  Primary 290.70' 2.3" x 2.3" Horiz. Grate X 36.00

C=10.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#3  Primary 292.10" 2.3" x 2.3" Horiz. Grate X 36.00
C=0.600 in 24.0" x 24.0" Grate (33% open area)
Limited to weir flow at low heads

#4  Discarded 279.00' 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

Discarded OutFlow Max=0.07 cfs @ 12.08 hrs HW=291.19' (Free Discharge)
T _a=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=15.75 cfs @ 12.08 hrs HW=291.19" (Free Discharge)
1=Orifice/Grate (Orifice Controls 11.30 cfs @ 14.39 fps)
2=Grate (Orifice Controls 4.44 cfs @ 3.36 fps)
3=Grate ( Controls 0.00 cfs)
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Pond XB2: Exist Basin #2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 =
73.50' Base Length

6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

60 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 6 Rows = 3,196.5 cf Chamber Storage
6,818.7 cf Field - 3,196.5 cf Chambers = 3,622.2 cf Stone x 35.0% Voids = 1,267.8 cf Stone Storage

Chamber Storage + Stone Storage = 4,464.2 cf = 0.102 af
Overall Storage Efficiency = 65.5%

60 Chambers
252.5 cy Field
134.2 cy Stone
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Pond XB2: Exist Basin #2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

5 Chambers/Row x 7.00' Long +1.50"' Row Adjustment = 36.50' Row Length +12.0" End Stone x 2 =
38.50' Base Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height = 3.04' Field Height

15 Chambers x 52.2 cf +1.50' Row Adjustment x 7.45 sf x 3 Rows = 815.9 cf Chamber Storage
1,873.7 cf Field - 815.9 cf Chambers = 1,057.8 cf Stone x 35.0% Voids = 370.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,186.1 cf = 0.027 af
Overall Storage Efficiency = 63.3%

15 Chambers
69.4 cy Field
39.2 cy Stone
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Stage-Discharge for Pond XB2: Exist Basin #2

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
279.00 0.00 0.00 0.00 286.95 8.27 0.07 8.20
279.15 0.00 0.00 0.00 287.10 8.40 0.07 8.33
279.30 0.00 0.00 0.00 287.25 8.53 0.07 8.46
279.45 0.00 0.00 0.00 287.40 8.65 0.07 8.58
279.60 0.07 0.07 0.00 287.55 8.78 0.07 8.71
279.75 0.07 0.07 0.00 287.70 8.90 0.07 8.83
279.90 0.07 0.07 0.00 287.85 9.02 0.07 8.95
280.05 0.07 0.07 0.00 288.00 9.14 0.07 9.07
280.20 0.07 0.07 0.00 288.15 9.26 0.07 9.19
280.35 0.07 0.07 0.00 288.30 9.37 0.07 9.30
280.50 0.07 0.07 0.00 288.45 9.49 0.07 9.42
280.65 0.07 0.07 0.00 288.60 9.60 0.07 9.53
280.80 0.07 0.07 0.00 288.75 9.71 0.07 9.64
280.95 0.07 0.07 0.00 288.90 9.82 0.07 9.75
281.10 0.07 0.07 0.00 289.05 9.93 0.07 9.86
281.25 0.07 0.07 0.00 289.20 10.04 0.07 9.97
281.40 0.07 0.07 0.00 289.35 10.15 0.07 10.08
281.55 0.07 0.07 0.00 289.50 10.25 0.07 10.18
281.70 0.07 0.07 0.00 289.65 10.36 0.07 10.29
281.85 0.07 0.07 0.00 289.80 10.46 0.07 10.39
282.00 0.07 0.07 0.00 289.95 10.56 0.07 10.49
282.15 0.33 0.07 0.26 290.10 10.67 0.07 10.60
282.30 0.99 0.07 0.92 290.25 10.77 0.07 10.70
282.45 1.77 0.07 1.70 290.40 10.87 0.07 10.80
282.60 2.31 0.07 2.24 290.55 10.97 0.07 10.89
282.75 274 0.07 2.67 290.70 11.06 0.07 10.99
282.90 3.12 0.07 3.05 290.85 12.68 0.07 12.61
283.05 3.45 0.07 3.38 291.00 14.74 0.07 14.67
283.20 3.75 0.07 3.69 291.15 15.62 0.07 15.55
283.35 4.03 0.07 3.97 291.30 16.38 0.07 16.31
283.50 4.30 0.07 4.23 29145 17.06 0.07 16.99
283.65 4.54 0.07 4.47 291.60 17.68 0.07 17.60
283.80 4.78 0.07 4.71 291.75 18.25 0.07 18.18
283.95 5.00 0.07 4.93 291.90 18.79 0.07 18.72
284.10 5.21 0.07 5.14 292.05 19.31 0.07 19.24
284.25 5.42 0.07 5.35 292.20 20.63 0.07 20.55
284.40 5.61 0.07 5.55
284.55 5.80 0.07 5.74
284.70 5.99 0.07 5.92
284.85 6.17 0.07 6.10
285.00 6.34 0.07 6.27
285.15 6.51 0.07 6.44
285.30 6.67 0.07 6.60
285.45 6.83 0.07 6.76
285.60 6.99 0.07 6.92
285.75 7.14 0.07 7.07
285.90 7.29 0.07 7.22
286.05 7.44 0.07 7.37
286.20 7.59 0.07 7.52
286.35 7.73 0.07 7.66
286.50 7.87 0.07 7.80
286.65 8.00 0.07 7.93
286.80 8.14 0.07 8.07
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Stage-Area-Storage for Pond XB2: Exist Basin #2

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
279.00 13 0 286.95 2,883 5,760
279.15 13 2 287.10 2,883 5,763
279.30 13 4 287.25 2,883 5,767
279.45 13 6 287.40 2,883 5,771
279.60 2,870 108 287.55 2,883 5,775
279.75 2,870 259 287.70 2,883 5,779
279.90 2,870 411 287.85 2,883 5,782
280.05 2,870 633 288.00 2,883 5,786
280.20 2,870 991 288.15 2,883 5,790
280.35 2,870 1,348 288.30 2,883 5,794
280.50 2,870 1,703 288.45 2,883 5,797
280.65 2,870 2,054 288.60 2,883 5,801
280.80 2,870 2,399 288.75 2,883 5,805
280.95 2,870 2,742 288.90 2,883 5,809
281.10 2,870 3,082 289.05 2,883 5,812
281.25 2,870 3,419 289.20 2,883 5,816
281.40 2,870 3,747 289.35 2,883 5,820
281.55 2,870 4,063 289.50 2,883 5,824
281.70 2,870 4,369 289.65 2,883 5,828
281.85 2,870 4,661 289.80 2,883 5,831
282.00 2,870 4,937 289.95 2,883 5,835
282.15 2,870 5,192 290.10 2,883 5,839
282.30 2,870 5,415 290.25 2,883 5,843
282.45 2,870 5,599 290.40 2,883 5,846
282.60 2,870 5,696 290.55 2,883 5,850
282.75 2,870 5,697 290.70 2,883 5,854
282.90 2,870 5,699 290.85 2,883 5,857
283.05 2,870 5,701 291.00 2,883 5,859
283.20 2,870 5,703 291.15 2,883 5,861
283.35 2,870 5,705 291.30 2,883 5,863
283.50 2,870 5,707 291.45 2,883 5,865
283.65 2,870 5,709 291.60 2,883 5,866
283.80 2,870 5,711 291.75 2,883 5,868
283.95 2,870 5,713 291.90 2,883 5,870
284.10 2,870 5,714 292.05 2,883 5,872
284.25 2,870 5,716 292.20 2,883 5,874
284.40 2,870 5,718
284.55 2,870 5,720
284.70 2,870 5,722
284.85 2,870 5,724
285.00 2,870 5,726
285.15 2,870 5,728
285.30 2,870 5,730
285.45 2,870 5,731
285.60 2,870 5,733
285.75 2,870 5,735
285.90 2,870 5,737
286.05 2,870 5,739
286.20 2,883 5,741
286.35 2,883 5,745
286.50 2,883 5,748
286.65 2,883 5,752
286.80 2,883 5,756
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
5.170 61 >75% Grass cover, Good, HSG B (P1, P2, P3, P4A, P4B, P5, P6A, P6B, P6C, P7,
P8, P9)

2.847 98 Impervious (P2, P3, P4A, P4B, P5, P6A, P6B, P7, P8, P9)
1.449 98 Roof (P1, P2, P4B, P5, P7, P8)

1.938 55 Woods, Good, HSG B (P1, P3, P6B, P6C, P7)
11.404 74 TOTAL AREA



1375_Proposed

Prepared by Stantec Consulting Ltd.
HydroCAD® 10.00-13 s/n 02809 © 2014 HydroCAD Software Solutions LLC

Printed 2/10/2017
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A

7.108 HSG B P1, P2, P3, P4A, P4B, P5, P6A, P6B, P6C, P7, P8, P9
0.000 HSG C

0.000 HSG D

4.296 Other P1, P2, P3, P4A, P4B, P5, P6A, P6B, P7, P8, P9
11.404 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 5.170 0.000 0.000 0.000 5.170 >75% Grass cover, Good P1, P2,
P3, P4A,
P4B, PS5,
PGBA,
P6B,
P6C, P7,
P8, P9
0.000 0.000 0.000 0.000 2.847 2.847 Impervious P2, P3,
P4A,
P4B, PS5,
PGA,
P6B, P7,
P8, P9
0.000 0.000 0.000 0.000 1.449 1.449 Roof P1, P2,
P4B, PS5,
P7, P8
0.000 1.938 0.000 0.000 0.000 1.938 Woods, Good P1, P3,
P6B,
P6C, P7

0.000 7.108 0.000 0.000 4.296 11.404 TOTAL AREA
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Page 5

Runoff

Summary for Subcatchment P1: Offsite to West

= 0.56 cfs @ 12.13 hrs, Volume= 0.069 af, Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

27,387 55 Woods, Good, HSG B

* 3,150 98 Roof
* 0 98 Impervious
56,994 61 >75% Grass cover, Good, HSG B
87,531 60 Weighted Average
84,381 96.40% Pervious Area
3,150 3.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment P1: Offsite to West
Hydrograph
o.sszype|||24hr
°-542-YRRamfa"321:fﬁrﬁr1
o¢1 | Runoff Area=87,531 sf
B Ru,nof,f,VoI,umg,O,Q 9a
£l | Runoff Depth>041" (7
f || Tes6omin
0.25¢ | | | | | | | | | | | | | | | | | | | | | |
N |
0'15
PR K e
0-05’,,_%
ol e e

O123456789101112131415161718192021222324

Time (hours)
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Summary for Subcatchment P2: To Basin #2

Runoff = 471 cfs @ 12.09 hrs, Volume= 0.336 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 26,065 98 Roof
* 37,469 98 Impervious
20,680 61 >75% Grass cover, Good, HSG B

84,214 89 Weighted Average

20,680 24.56% Pervious Area
63,534 75.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment P2: To Basin #2

Hydrograph
A @As]
| | Typeti24-hr 724
.| | 2YRRainfall=3.21" ¢
| | Runoff Area=84,214sf «4
| | Runoff Volume=0.336 af |y
¢ °l | Runoff Depth>2.09" B A
: | rieqin 2
¢ || e%Omn .28
*l | CN=89 A A
I 7 R

AIIITI /77 IT47 ”"”"”'”””','”'I,"”'I,””I,l’”'I,'”'I,"”'I,"'”I,'”'I,'”'I,””I,””I,””I,'”'I,””I,””I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment P3: Offsite to Northwest

Runoff = 0.19cfs @ 12.13 hrs, Volume= 0.023 af, Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
14,592 55 Woods, Good, HSG B
* 0 98 Roof
* 1,579 98 Impervious
13,309 61 >75% Grass cover, Good, HSG B

29,480 60 Weighted Average

27,901 94.64% Pervious Area
1,579 5.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment P3: Offsite to Northwest

Hydrograph
"0z 7777777
o] | TypeM24-be 7@
oo| | ZYRRainfali=3.21" - 72—
o ﬁ'/'RUHOﬁArea=29,4305f4+k4**4
~ 812 ::'Rundﬁleume=D,Q23afﬂTrjTrﬂ
§.i| | Runoff Depth>0.41" [
g ow] | 7€=6.0mMin
®] | CN=60O
£ 5 R S S R Y .\ A S S
o] o N
yr'\iii\iii\ii\77\77\77\777\77\77\77\77\7 77\7 \77\77\77\77\77\777\77\777
ot T,
e N~ BN/ /20 &

L L B B B L B L L L ’----|/----.’-’---.’----.’u--.’-’---.’----.’----.’----.’----.’----.’----.
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment P4A: To Basin #1
Runoff = 0.78 cfs @ 12.08 hrs, Volume= 0.060 af, Depth> 2.76"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"
Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 10,818 98 Impervious
494 61 >75% Grass cover, Good, HSG B
11,312 96 Weighted Average
494 4.37% Pervious Area
10,818 95.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment P4A: To Basin #1
Hydrograph
Cl T [ORonor
052 o 1078cfs |
0_75*ﬁ:,,,!Fie:[l]?{-hﬁrﬁ?:I:II:[ R
0.7  ,‘ ZLYR Ram;fall-s 21"——#——1— R T
0654 L e W]
w| | Runoff Area=11,312sf [y |
o=| | Runoff Volume=0.060affy
0 0.5% [ [ L O O A A R
N B Runoﬁ Depth>276“ o H e
3 N e A ez f’T"ﬁ’T"l’ e
=2 04 R TC .10 mlh —————— Aok
0354 | _ I T T DO A A I
ol|cN=es
oz |
o2 | L
oas4 |
o |
oosd |
0+ T T T "/I'"'I IRERRE

Time (hours)
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Runoff

Summary for Subcatchment P4B: Roof and loading to PB4B

= 1.69cfs @ 12.08 hrs, Volume=

0.129 af, Depth> 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN

Description

0 55
21,079 98
1,841 98
1,548 61
0 69

Woods, Good, HSG B
Roof
Impervious

Grasspave

>75% Grass cover, Good, HSG B

Tc

(min)

24,468 96
1,548
22,920

Weighted Average
6.33% Pervious Area

Length

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

93.67% Impervious Area

Slope Velocity Capacity Description

Flow (cfs)

6.0

-
|

Direct Entry, Direct

Subcatchment P4B: Roof and loading to PB4B

Hydrograph

Type 1l 24-hr
2-YR Rainfall=3.21"
Runoff Area=24,468 sf
Runoff Volume=0.129 af

oy
c
=5
e
=
-
@
©
(=
5
Al
N
=~
R

. [169cfs |

SO

NA\S

zZz

B R e I L I B B e L
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment P5: To Basin #3

Runoff

295cfs @ 12.09 hrs, Volume=

0.215 af, Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,950 98 Roof
* 34,115 98 Impervious
7,532 61 >75% Grass cover, Good, HSG B
47,597 92 Weighted Average
7,532 15.82% Pervious Area
40,065 84.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment P5: To Basin #3
Hydrograph
] T Raner
. r " 1295cfs |
| Type 1 24-hr :Z‘ A
| 2-YR Rainfall=3.21" :; S
| | Runoff Area=47,597sf 4
_ | | Runoff Volume=0.215aff4
¢ | | Runoff Depth>2.36" ¢
3 | = r A e | T T S S S B
2 || Tc=6.0 min 2
| CN=92 )
S O R T R T S S R R S
0-=44 T LA ----u%-u-- T "'I""'I/'/"'I/'/"'I/'/"'I""'I/'/"'I/'/'"I""'I/'"'I/""I/'"'I""'I/""I/""I""I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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Summary for Subcatchment P6A: 6A To cb

Runoff = 0.60 cfs @ 12.00 hrs, Volume= 0.035 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
6,512 61 >75% Grass cover, Good, HSG B
* 6,579 98 Impervious
0 55 Woods, Good, HSG B
13,091 80 Weighted Average
6,512 49.74% Pervious Area
6,579 50.26% Impervious Area

Subcatchment P6A: 6A To cb

Hydrograph
°of | Typell24-hr &
‘»|| #YRRainfall=321" 4
.| | Runoff Area=13001sf f4
| | Rumoffvolume=o0ssafld
$ o | Runoff Depth>1.41" & IR
£ 0o | Tc=0.0min BN
wf | cN=g8O RN
o24 | S R
o | ]
I

L L L i B B L BN B e |..........’.'....’.’.....1...’.”....’.’.........’.....’.....’.....’.....’.....’.....
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment P6B: 6B To Pipe

Runoff

091cfs@ 12.00 hrs, Volume=

0.062 af, Depth> 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

25,289 61 >75% Grass cover, Good, HSG B
* 9,608 98 Impervious

8,916 55 Woods, Good, HSG B

43,813 68 Weighted Average

34,205 78.07% Pervious Area

9,608 21.93% Impervious Area

Subcatchment P6B: 6B To Pipe
Hydrograph

| Typell24-hr &

| 2-YRRainfall=3.21" ¢

| Runoff Area=43,813sf 4

| Runoff Volume=0.062af ([,
g | Runoff Depth>0.74" V¢
2 || Te=00min @&
LLTcO.Dth

| CN=68

I I A A

LN L LRI IR IR ILELILELN LRI ILELELEL IULELIL IR (LR ILELIL L LR I AL IR
8 9 10 11 12 13 14 15 16 17 18 19 20 21
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Summary for Subcatchment P6C: Offsite to Concord Ave

Runoff

0.09cfs @ 12.30 hrs, Volume=

0.016 af, Depth> 0.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
24,840 55 Woods, Good, HSG B
* 0 98 Roof
* 0 98 Impervious
5,543 61 >75% Grass cover, Good, HSG B
30,383 56 Weighted Average
30,383 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment P6C: Offsite to Concord Ave
Hydrograph
ooesd ] T T T
000 | o L@l ]
o] | Type Ml 24-hr
oos] | 2-YRRainfall=3.21* 742
o | Runoff Area=30,383sf (7 |
0.065§ | - — -4 — — + —lg— —l— — + — — g - e mlmmHd et —— bk ——m— At = =k — = — —— — ]
os{ | Runoff Volume=0.016affy |
g 06032 , x”RUﬂOTffDth‘h?O.Q&'LT”T e
I [P I e P S R R S
E 0045 ', ’*T‘G=6;0*m|\n>*\**#**f**\***\**ﬂ* | == - —F—-—=l-—"—-—"—4 - - === —1——
004 & ] e S S
0.0354 | —QM;EG—L——l———l——#——#——l———l——%— R R T T S S
oo3f | S E
00254 | B
oo L TR T T T R
ootsf | oo K S R
oot} TR
0.005 | | | | | | | | | | | | - : : : : : ’ ’
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Summary for Subcatchment P7: To SW Basin

Runoff = 0.63cfs@ 12.12 hrs, Volume=

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description

0.071 af, Depth> 0.45"

8,668 55 Woods, Good, HSG B
* 979 98 Roof
265 98 Impervious
72,847 61 >75% Grass cover, Good, HSG B

*

82,759 61 Weighted Average

81,515 98.50% Pervious Area
1,244 1.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment P7: To SW Basin

Hydrograph

O N O O DR N A AN DN U AN

ool | o

oo | Typelll 24-hr T
ossf | 2-YR Rainfall=3.21" o
o1 | Runoff Area=82,759sf &©» @
I o A | }
; o] | Runoff Volume=0.071 af (3
¢ .| | Runoff Depth>0.45"
: 0.3*'TC=33°m"h*+k4+k4+# ””””
- |CN=61 iy
oz _.=6
i (N N O O S ORI VNN N S RO O A
sy | g |

B R S R R SR ERE RN A S e

oos{ | g gy ‘
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Summary for Subcatchment P8: To CB#2

Runoff = 1.21cfs @ 12.09 hrs, Volume= 0.086 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 5,898 98 Roof
* 10,557 98 Impervious
8,990 61 >75% Grass cover, Good, HSG B
25,445 85 Weighted Average

8,990 35.33% Pervious Area
16,455 64.67% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment P8: To CB#2

Hydrograph
o mwmws
| Typelll 24-r 58
| 2YRRainfall=3.21* &
'| | Runoff Area=25445sf |1
_ | | Runoff Volume=0.086 af |y
g | Runoff Depth>1.76" ¢
3 | ‘ ‘ ‘ U | | | | | | | | | | | | | | | | |
¢ || Te=<60min 4,5
| CN=85 % S
et O S :: S
I | [ A
0-} T T RARAN f T T
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Runoff =

Summary for Subcatchment P9: To Day School Lane

0.83cfs@ 12.09 hrs, Volume=

0.059 af, Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-YR Rainfall=3.21"

Area (sf) CN Description
0 55 Woods, Good, HSG B
* 0 98 Roof
* 11,199 98 Impervious
5,483 61 >75% Grass cover, Good, HSG B
16,682 86 Weighted Average
5,483 32.87% Pervious Area
11,199 67.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment P9: To Day School Lane
Hydrograph
S T S S S S 0 [ORuoR
Oos'i,/'f"l""’””*”“”l”’l”ﬁ”T’ 0.83cfs| = .
. ) N TR N TR N e N B
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Summary for Reach DP-B: Offsite to Northwest

for 2-YR event

5.36% Impervious, Inflow Depth > 0.41"

0.677 ac,

Inflow Area
Inflow

0.0 min

= 0%, Lag=

0.023 af
0.023 af, Atten

0.19cfs @ 12.13 hrs, Volume
0.19cfs @ 12.13 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-B: Offsite to Northwest

Hydrograph
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Summary for Reach DP-F: Offsite to Day School Ln

for 2-YR event

0.059 af

0.383 ac, 67.13% Impervious, Inflow Depth > 1.84"

0.83cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 0.059 af, Atten

0.83cfs @ 12.09 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP-F: Offsite to Day School Ln
Hydrograph
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Summary for Pond PB4B: 30x9 Cultec 100HD

Inflow Area = 0.562 ac, 93.67% Impervious, Inflow Depth > 2.76" for 2-YR event

Inflow = 1.69cfs @ 12.08 hrs, Volume= 0.129 af

Outflow = 0.17 cfs @ 12.84 hrs, Volume= 0.129 af, Atten=90%, Lag= 45.4 min
Discarded = 0.17 cfs @ 12.84 hrs, Volume= 0.129 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=282.66' @ 12.84 hrs Surf.Area= 7,204 sf Storage= 2,002 cf

Plug-Flow detention time= 86.3 min calculated for 0.129 af (100% of inflow)
Center-of-Mass det. time= 85.3 min ( 858.7 - 773.4)

Volume Invert Avail.Storage Storage Description
#1C 282.00 3,279 cf 31.67'W x 227.50'L x 2.04'H Field C
14,709 cf Overall - 3,778 cf Embedded = 10,931 cf x 30.0% Voids
#2C 282.50 3,778 cf Cultec C-100HD x 270 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 9 rows

#3 282.00"' 53 cf 4.00'D x 4.20'H Vertical Cone/Cylinderimpervious

7,110 cf Total Available Storage

Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 282.00" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'
#2  Primary 284.50" 6.0" Vert. Orifice/Grate X 2.00 C=0.600

iscarded OutFlow Max=0.17 cfs @ 12.84 hrs HW=282.66" (Free Discharge)
1=Exfiltration ( Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=282.00" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond PB4B: 30x9 Cultec 100HD - Chamber Wizard Field C

Chamber Model = Cultec C-100HD (Cultec Contactor®100HD)
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 9 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

30 Chambers/Row x 7.50' Long +0.50" Row Adjustment = 225.50' Row Length +12.0" End Stone x 2 =
227.50' Base Length

9 Rows x 36.0" Wide + 4.0" Spacing x 8 + 12.0" Side Stone x 2 = 31.67' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

270 Chambers x 14.0 cf +0.50' Row Adjustment x 1.86 sf x 9 Rows = 3,777.9 cf Chamber Storage
14,708.5 cf Field - 3,777.9 cf Chambers = 10,930.6 cf Stone x 30.0% Voids = 3,279.2 cf Stone Storage

Chamber Storage + Stone Storage = 7,057.1 cf = 0.162 af
Overall Storage Efficiency = 48.0%

270 Chambers
544.8 cy Field
404.8 cy Stone
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Pond PB4B: 30x9 Cultec 100HD
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Stage-Discharge for Pond PB4B: 30x9 Cultec 100HD

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
282.00 0.00 0.00 0.00 284.65 0.30 0.17 0.13
282.05 0.17 0.17 0.00 284.70 0.40 0.17 0.22
282.10 0.17 0.17 0.00 284.75 0.51 0.17 0.33
282.15 0.17 0.17 0.00 284.80 0.63 0.17 0.46
282.20 0.17 0.17 0.00 284.85 0.76 0.17 0.59
282.25 0.17 0.17 0.00 284.90 0.90 0.17 0.73
282.30 0.17 0.17 0.00 284.95 1.02 0.17 0.85
282.35 0.17 0.17 0.00 285.00 1.12 0.17 0.95
282.40 0.17 0.17 0.00 285.05 1.21 0.17 1.04
282.45 0.17 0.17 0.00 285.10 1.29 0.17 1.12
282.50 0.17 0.17 0.00 285.15 1.37 0.17 1.20
282.55 0.17 0.17 0.00 285.20 1.44 0.17 1.27
282.60 0.17 0.17 0.00 285.25 1.51 0.17 1.34
282.65 0.17 0.17 0.00 285.30 1.57 0.17 1.40
282.70 0.17 0.17 0.00 285.35 1.64 0.17 1.46
282.75 0.17 0.17 0.00 285.40 1.70 0.17 1.52
282.80 0.17 0.17 0.00 285.45 1.75 0.17 1.58
282.85 0.17 0.17 0.00 285.50 1.81 0.17 1.64
282.90 0.17 0.17 0.00 285.55 1.86 0.17 1.69
282.95 0.17 0.17 0.00 285.60 1.92 0.17 1.74
283.00 0.17 0.17 0.00 285.65 1.97 0.17 1.79
283.05 0.17 0.17 0.00 285.70 2.02 0.17 1.84
283.10 0.17 0.17 0.00 285.75 2.06 0.17 1.89
283.15 0.17 0.17 0.00 285.80 21 0.17 1.94
283.20 0.17 0.17 0.00 285.85 2.16 0.17 1.98
283.25 0.17 0.17 0.00 285.90 2.20 0.17 2.03
283.30 0.17 0.17 0.00 285.95 2.24 0.17 2.07
283.35 0.17 0.17 0.00 286.00 2.29 0.17 2.11
283.40 0.17 0.17 0.00 286.05 2.33 0.17 2.16
283.45 0.17 0.17 0.00 286.10 2.37 0.17 2.20
283.50 0.17 0.17 0.00 286.15 2.41 0.17 2.24
283.55 0.17 0.17 0.00 286.20 2.45 0.17 2.28
283.60 0.17 0.17 0.00
283.65 0.17 0.17 0.00
283.70 0.17 0.17 0.00
283.75 0.17 0.17 0.00
283.80 0.17 0.17 0.00
283.85 0.17 0.17 0.00
283.90 0.17 0.17 0.00
283.95 0.17 0.17 0.00
284.00 0.17 0.17 0.00
284.05 0.17 0.17 0.00
284.10 0.17 0.17 0.00
284.15 0.17 0.17 0.00
284.20 0.17 0.17 0.00
284.25 0.17 0.17 0.00
284.30 0.17 0.17 0.00
284.35 0.17 0.17 0.00
284.40 0.17 0.17 0.00
284.45 0.17 0.17 0.00
284.50 0.17 0.17 0.00
284.55 0.19 0.17 0.02
284.60 0.23 0.17 0.06
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Stage-Area-Storage for Pond PB4B: 30x9 Cultec 100HD

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
282.00 7,204 0 284.65 7,204 7,090
282.05 7,204 109 284.70 7,204 7,091
282.10 7,204 217 284.75 7,204 7,092
282.15 7,204 326 284.80 7,204 7,092
282.20 7,204 435 284.85 7,204 7,093
282.25 7,204 543 284.90 7,204 7,094
282.30 7,204 652 284.95 7,204 7,094
282.35 7,204 761 285.00 7,204 7,095
282.40 7,204 870 285.05 7,204 7,095
282.45 7,204 978 285.10 7,204 7,096
282.50 7,204 1,087 285.15 7,204 7,097
282.55 7,204 1,383 285.20 7,204 7,097
282.60 7,204 1,674 285.25 7,204 7,098
282.65 7,204 1,960 285.30 7,204 7,099
282.70 7,204 2,242 285.35 7,204 7,099
282.75 7,204 2,524 285.40 7,204 7,100
282.80 7,204 2,804 285.45 7,204 7,100
282.85 7,204 3,082 285.50 7,204 7,101
282.90 7,204 3,355 285.55 7,204 7,102
282.95 7,204 3,623 285.60 7,204 7,102
283.00 7,204 3,886 285.65 7,204 7,103
283.05 7,204 4,144 285.70 7,204 7,104
283.10 7,204 4,396 285.75 7,204 7,104
283.15 7,204 4,639 285.80 7,204 7,105
283.20 7,204 4,873 285.85 7,204 7,105
283.25 7,204 5,094 285.90 7,204 7,106
283.30 7,204 5,299 285.95 7,204 7,107
283.35 7,204 5,486 286.00 7,204 7,107
283.40 7,204 5,649 286.05 7,204 7,108
283.45 7,204 5,787 286.10 7,204 7,109
283.50 7,204 5,905 286.15 7,204 7,109
283.55 7,204 6,014 286.20 7,204 7,110
283.60 7,204 6,123
283.65 7,204 6,231
283.70 7,204 6,340
283.75 7,204 6,449
283.80 7,204 6,557
283.85 7,204 6,666
283.90 7,204 6,775
283.95 7,204 6,883
284.00 7,204 6,992
284.05 7,204 7,083
284.10 7,204 7,083
284.15 7,204 7,084
284.20 7,204 7,085
284.25 7,204 7,085
284.30 7,204 7,086
284.35 7,204 7,087
284.40 7,204 7,087
284.45 7,204 7,088
284.50 7,204 7,089
284.55 7,204 7,089
284.60 7,204 7,090
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Summary for Pond PB6A: Porous Pavement

Inflow Area = 0.301 ac, 50.26% Impervious, Inflow Depth > 1.41" for 2-YR event

Inflow = 0.60 cfs @ 12.00 hrs, Volume= 0.035 af

Outflow = 0.16 cfs @ 12.35 hrs, Volume= 0.034 af, Atten=74%, Lag= 20.9 min
Discarded = 0.16 cfs @ 12.35 hrs, Volume= 0.034 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs / 2
Peak Elev=282.38' @ 12.35 hrs Surf.Area= 6,592 sf Storage= 297 cf

Plug-Flow detention time= 29.9 min calculated for 0.034 af (97% of inflow)
Center-of-Mass det. time= 13.8 min ( 850.8 - 837.0)

Volume Invert Avail.Storage Storage Description
#1 282.25' 3,947 cf Porous Pavement (Irregular)Listed below (Recalc)
13,158 cf Overall x 30.0% Voids
#2 278.60' 75cf 4.00'D x 6.00'H Vertical Cone/Cylinder
4,023 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
282.25 6,579 629.0 0 0 6,579
284.25 6,579 629.0 13,158 13,158 7,837
Device Routing Invert Outlet Devices

#1  Discarded 278.60" 1.020 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 0.00'

#2  Primary 284.58' 2.3" x 2.3" Horiz. Orifice/Grate X 36.00 C= 0.600
Limited to weir flow at low heads

iscarded OutFlow Max=0.16 cfs @ 12.35 hrs HW=282.38' (Free Discharge)
1=Exfiltration ( Controls 0.16 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=278.60" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
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1375 Pro

Pond PB6A: Porous Pavement
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Stage-Discharge for Pond PB6A: Porous Pavement

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
278.60 0.00 0.00 0.00 283.90 0.16 0.16 0.00
278.70 0.00 0.00 0.00 284.00 0.16 0.16 0.00
278.80 0.00 0.00 0.00 284.10 0.16 0.16 0.00
278.90 0.00 0.00 0.00 284.20 0.16 0.16 0.00
279.00 0.00 0.00 0.00 284.30 0.16 0.16 0.00
279.10 0.00 0.00 0.00 284.40 0.16 0.16 0.00
279.20 0.00 0.00 0.00 284.50 0.16 0.16 0.00
279.30 0.00 0.00 0.00 284.60 0.41 0.16 0.26
279.40 0.00 0.00 0.00
279.50 0.00 0.00 0.00
279.60 0.00 0.00 0.00
279.70 0.00 0.00 0.00
279.80 0.00 0.00 0.00
279.90 0.00 0.00 0.00
280.00 0.00 0.00 0.00
280.10 0.00 0.00 0.00
280.20 0.00 0.00 0.00
280.30 0.00 0.00 0.00
280.40 0.00 0.00 0.00
280.50 0.00 0.00 0.00
280.60 0.00 0.00 0.00
280.70 0.00 0.00 0.00
280.80 0.00 0.00 0.00
280.90 0.00 0.00 0.00
281.00 0.00 0.00 0.00
281.10 0.00 0.00 0.00
281.20 0.00 0.00 0.00
281.30 0.00 0.00 0.00
281.40 0.00 0.00 0.00
281.50 0.00 0.00 0.00
281.60 0.00 0.00 0.00
281.70 0.00 0.00 0.00
281.80 0.00 0.00 0.00
281.90 0.00 0.00 0.00
282.00 0.00 0.00 0.00
282.10 0.00 0.00 0.00
282.20 0.00 0.00 0.00
282.30 0.16 0.16 0.00
282.40 0.16 0.16 0.00
282.50 0.16 0.16 0.00
282.60 0.16 0.16 0.00
282.70 0.16 0.16 0.00
282.80 0.16 0.16 0.00
282.90 0.16 0.16 0.00
283.00 0.16 0.16 0.00
283.10 0.16 0.16 0.00
283.20 0.16 0.16 0.00
283.30 0.16 0.16 0.00
283.40 0.16 0.16 0.00
283.50 0.16 0.16 0.00
283.60 0.16 0.16 0.00
283.70 0.16 0.16 0.00
283.80 0.16 0.16 0.00
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Stage-Area-Storage for Pond PB6