STORMWATER REPORT

THE OVERLOOK
MULITFAMILY REDEVELOPMENT
44 WHARF STREET
WEYMOUTH, MASSACHUSETTS

Prepared For:

WHARF ASSOCIATES, LLC
C/O THE HERITAGE COMPANIES
70 QUINCY AVENUE
QUINCY, MASSACHUSETTS 02169

Prepared By:
CIVIL & ENVIRONMENTAL CONSULTANTS, INC.

31 BELLOWS ROAD
RAYNHAM, MASSACHUSETTS 02767

CEC Project 193-187

JULY 2020

Civil & Environmental Consultants, Inc.

31 Bellows Road | Raynham, MA 02767 | p: 774-501-2176 f: 774-501-2669 | www.cecin



TABLE OF CONTENTS

1.0 PROJECT NARRATIVE. ...ttt sttt st snennanneas 1
00 R | oo L1 T £ o o PRSP 1
1.2 EXIStING CONGITIONS ...c.vviiiiiieiiiee ettt e et et e e e nneenns 1
IR T o (oo To 17T I (0 =Tt PSR 3

20 STORMWATER MANAGEMENT SYSTEM ....ccccooiiiiiiiiiiiiee s 6
2.1 Description Of RUNOTF CONMIOIS .......ccveiiiiiiece e 6
2.2 CoNStruction SEQUENCE PIAN ........coiiieiiie e 7

3.0 STORMWATER ANALYSIS. ...ttt 8
3.1 Method Of ANAIYSIS.....cceiiiiieiieie ettt sttt steesaesreesaeeneens 8
3.2 DIAINAGE ATBAS .. .ceeieieiieiteeetete etttk bkttt b bbbt b bbb e se et e bbbt e b e 8
3.3 RESUILS OF ANGIYSIS ...oecuiiiiiiiiiee ettt e e anas 14

TR 01 B o 1Yo [ 1] (o]0 YOS PSRT 14
40 STORMWATER CONTROL SYSTEM DESIGN CRITERIA.......ccoooieiiieiiie 15
4.1 Massdep Stormwater Management POIICY ........c.cccvoeiiiiiiic s 15
4.1.1 Stormwater Management Standards ...........ccovveeiriieiencn e 15
5.0 CONSTRUCTION PERIOD POLLUTION PREVENTION AND SEDIMENTATION
AND EROSION CONTROL PLAN. ..ottt sttt ans 19
T8 A 1T L1 o4 £ o o PSSP 19
5.2 Construction Phase Erosion Control MEaSUIES ..........ccoerereieieneninieeenie e 19
5.2.1  Short And Long Term Goals And Crteria ........ccccoveveeiieieeieeie e 19
5.2.2  Stabilization PraCliCS.......ccuiiiiiiiieieiie ettt e 20
5.2.3  SHIUCUIAI PFACHICES ...veveiiitiiiieiieiieieie ettt 21
5.3 NON-SEructural CONLIOIS ......cc.oiuiiiiiiiieie e e 21
5.3.1 GO0 HOUSEKEEPING ... .cuiitiiuieiieiieieite sttt sttt st 21
5.3.2  EXPOSUIe MINIMIZAION. .....cciiiiiiieieiie et 21
5.3.3  Preventative MaiNtENaNCE .........cccueieerieiieiiee et ee e ee e nee e sreeee e sneeneeas 22
5,314 INSPECTIONS ...veiieitete ittt bbbttt bbbt b bttt b ettt ene s 22
R S =Yoo 0 T o 11 T RSO PRT 23

6.0 OPERATIONS AND MAINTENANCE (O&M) PLAN .....cccccooiiiimieieeiene e 24
B.1  GENEIAL...iii it be b b ere s 24
6.2 ROULINE INSPECLIONS ....c.viiiieiic ettt st sb e e te e sneeanas 24
6.3 MaINtENANCE PLAN ...t ns 25
6.4 Long Term Pollution Prevention Maintenance ...........cccooeierenininenieieie e 26
6.5 EMPIOYEE TTAINING ...ooviiiiiiiiieiieeee ettt 27
6.6 RECOMKEEPING ....eiueeiieieiteite sttt bbbttt sb bbb ene s 28

b Envitonmental Caksiiltanes. Ine. -i- 44 Wharf Street, Fall River, MA

July 2020



FIGURES

Figure 1 - Site Locus

Figure 2 — Aerial Map

Figure 3 — FEMA Firmette

Figure HYD-EX — Existing Conditions Drainage Area Map
Figure HYD-PR — Proposed Conditions Drainage Area Map

APPENDICES

Appendix A — DEP Stormwater Checklist
Appendix B — Custom Soil Resource Report, Geotechnical Report
Appendix C — Supporting Calculations
» HydroCAD Drainage Analysis
+ TSS Calculations
« Water Quality Volume and Recharge Calculations
*  Manufacturer’s O&M Procedures
+ lllicit Discharge Compliance Statement
Appendix D — Site Plans

44 Wharf Street, Fall River, MA
July 2020



1.0 PROJECT NARRATIVE
11 INTRODUCTION

On behalf of Francer Manufacturing & Supply Corporation (the “Owner””) and Wharf Associates,
LLC, c/o the Heritage Companies (the “Applicant”), Civil & Environmental Consultants, Inc.
(CEC) has prepared this stormwater report and analysis to demonstrate compliance with the
Massachusetts Department of Environmental Protection (MassDEP) Stormwater Management
Standards and the Town of Weymouth Stormwater Requirements.

The Applicant is proposing to redevelop an existing 3.5-acre parcel of land located at 44 Wharf
Street in Weymouth, Massachusetts (the “Site”) in order to redevelop an existing mill building and
construct one (1) new building with 84 residential apartment units along with 146 associated
parking spaces and drive aisles, landscape, stormwater management and utility improvements (the
“Project”)

1.2 EXISTING CONDITIONS

The 3.5-acre parcel of land includes one (1) existing historic mill building with an attached metal
frame building, along with paved parking areas and a vegetated area in the rear of the Site. The
Site is bound to the northwest by residential properties, to the west by an industrial property, to
the southwest by an MBTA Commuter Rail Tracks, to the southeast by Wharf Street, and to the
northeast by Osprey Overlook Park. See Figure 1 for a Site Locus Map and Figure 2 for an Aerial
Map.

Under existing conditions, approximately 40% of the Site is covered by impervious areas
consisting of the paved driveways, parking areas, sidewalks, and building roof areas. The
remainder of the Site consists of a vegetated areas along the northerly and westerly portions of the
Site. Existing topography in the Site ranges from elevation 14 feet (Town of Weymouth Datum)
at the depressed loading dock at the eastern corner of the mill building, up to elevation 44 feet
along the western wooded edge of the parcel. The Site contains steep slopes at approximately 18%
pitching down from the residential properties to the west towards the central portion of the site.
The remainder of the Site contains mild slopes directing runoff towards Wharf Street, and a
localized catch basin in the rear of the property. A depressed area is located along the front of the
building between Wharf Street and the existing building, with a localized low point where
stormwater will pond and eventually overflow to Wharf Street. There is also a small yard drain
which captures a negligible amount of stormwater runoff which is assumed to be a dry well.

A small diameter drain is located along the southerly edge of the property that appears to convey
flows from beneath the MBTA tracks into an existing drainage swale and stone culvert behind the
existing mill building. The catch basin and stone culvert are presumed to convey flows toward the
existing municipal system in Wharf Street. A drainage culvert conveys flows from catch basins
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in Sumner Road through the Site to the municipal system in Wharf Street. Catch basins are located
in the layout of Wharf Street to the north of the Site, which capture the runoff in Wharf Street and
convey flow through a 24-inch culvert to an outlet along Herring Brook. Refer to the EXxisting
Conditions Plan included in the Site Plans located within Appendix D.

The Site is located within a Zone AE regulatory floodplain, at Elevation 11 feet (NAVD88) as
shown on the Federal Emergency Agency (FEMA) Flood Insurance Rate Map (FIRM) for the
Norfolk County, Massachusetts, Map # 25021C0231E, Town of Weymouth #250257, effective
July 17, 2012. The Flood Insurance Study (FIS) for Norfolk County as revised July 16, 2015
identifies the Based Flood Elevation for Herring Brook along the Site frontage to be elevation 11.2
(NAVDS88). The Zone AE denotes areas that are subject to flooding by the 1% annual chance
flood. Refer to Figure 3 for the FEMA Flood Map.

The project is also located within buffer zones to resource areas protected under the Massachusetts
Wetlands Protection Act including Inland Bank and Salt Marshes. The Site is also located within
the 100-year Zone AE flood zone which is regulated as Coastal Land Subject to Flooding under
the Wetlands Protection Act. The outer limit of the 200 foot Riverfront Area associated with
Herring Brook extends onto the Site. Although the Site is not located within an Area of Critical
Environmental Concern (ACEC), the existing municipal drainage system in Wharf Street
discharges to the Weymouth Back River ACEC which is identified as an Outstanding Resource
Water.

According to the Natural Resources Conservation Service (NRCS) Web Soil Survey, the Site is
classified primarily urban land (#602), with Hinkley loamy sand (#245C) along the west and
Udorthents, refuse substratum (#652) along the easterly edge of the Site. Urban land refers to land
that has been excavated and filled. Hinkley loamy sand is described as sandy and gravelly
glaciofluvial deposits derives from gneiss and/or granite and/or schist. Udorthents, refuse
substratum is described as excavated and filled loamy land over placed refuse. This is due to the
presence of the existing landfill to the north which has been closed. Based on historical and as-
built documentation of the limits of waste for the landfill, it is not expected that any refuse will be
encountered at the Site.

Preliminary geotechnical investigations were performed by Charles H Gross, PE, LLC. in July,
2020. Nine (9) test borings were performed at the Site in July, 2020. Based on the test boring
information, the soil at the Site generally consists of silty sand of 9 to 30 feet, underlain by
approximately 2 feet of fill. The fill material was classified as silty sand with <5% fine gravel, 12-
20% npf, root fibers, light brown to brown and dry. Some soil samples such as in borehole B-1
also had Sand from depth 13 feet to 20 feet. Gravelly Sand was found in smaller amounts such as
in borehole B-2 from 0 feet to 2 feet depth and from 29 to 32 feet depth. Detailed soil descriptions
are presented on the geotechnical report included in Appendix B. The groundwater levels observed
in the various wells varying from depths of approximately 9-feet below ground surface to depths
of 20 feet below ground surface. Based on these measurements, the groundwater elevations appear
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to be lower on the northern portion of the Site and higher as you move south and east.

Based on the review of the NRCS Web Soil Survey Report and information contained in the
geotechnical report, Hydrologic Soil Group (HSG) A was conservatively utilized in the hydrologic
analysis as the project will result in an increase in impervious areas. Soil collected from
geotechnical boring B-1 at varying depths was analyzed and the soils classified as fine to coarse
sand and fine gravel, little silt (SM) per the Unified Soil Classification System (USCS).
Accordingly, a Loamy Sand soil classification per the USDA Soil Textural Classification
Methodology was utilized for infiltration calculations. An infiltration rate of 2.41 in/hr. was
utilized based on the Rawl’s rate for Loamy Sand in accordance with the Massachusetts
Stormwater Handbook. Refer to Appendix B for the NRCS soil information and geotechnical
engineering report.

13 PROPOSED PROJECT

The Applicant is proposing to redevelop the Site by performing a historic mill rehabilitation
converting the existing underutilized and degraded mill building into residential apartment units.
An existing metal frame building that was constructed after the original mill building will be razed
and a new building with a similar footprint will be constructed in the northerly portion of the Site.
Overall, the project includes the construction of 84 residential apartment units along with 146
associated parking spaces and drive aisles, landscape, stormwater management and utility
improvements.

The Project will include new water quality and quantity controls designed to protect surface and
groundwater resources and adjacent properties from potential impacts resulting from the proposed
Project. The proposed improvements will be designed in accordance with the MassDEP
Stormwater Management Standards and the Town of Weymouth Stormwater Requirements.

In the proposed condition, approximately 56% of the Site will be impervious consisting of paved
driveway areas, sidewalks, and building roof areas. The remainder of the Site will consist of
landscaped areas and existing wooded areas to remain undeveloped. The overall drainage patterns
on the Site will be maintained in the proposed condition, and runoff from paved areas will be
routed through water quality control structures and stormwater infiltration chambers before
discharging into the existing municipal drainage system on Wharf Street. Clean runoff from
building roof areas will be directed to subsurface infiltration chambers where stormwater will be
recharged into the ground.

The stormwater runoff from paved areas within the central portions of the Site will be conveyed
into a proprietary water quality units (Stormceptor® STC 450i) prior to being directed to infiltration
chambers (StormTech® MC-3500 and StormTech® SC-740) that will provide stormwater recharge.
The runoff from the proposed buildings will be captured by roof drains and conveyed through roof
drain systems as clean runoff to infiltration chambers. Stormwater flows in excess of the
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infiltration capacity will overflow into the existing municipal system in Wharf Street after
providing detention of the stormwater flows. Stormwater runoff collected in a depressed courtyard
along Wharf Street will be collected and routed through a water quality unit prior to discharging
to the existing municipal system in Wharf Street.

Additionally, the project has been designed to grade the entrance and surrounding area to provide
additional protection from flooding. The Site has been graded such that a minimum of 12-inches
of freeboard is provided above the 100-year Based Flood Elevation along the Site frontage and
proposed driveway preventing coastal flood waters from encroaching significantly onto the Site.

-4- 44 Wharf Street, Fall River, MA
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The drainage culvert conveying offsite flows from Sumner Road will be intercepted and directed
through the Site stormwater network and reconnected to the existing municipal system in Wharf
Street. The off-site stormwater runoff from the abutting properties to the northwest will be
collected in a swale and conveyed to two landscape drains. This drainage will connect to the on-
site drainage system and will be conveyed to the existing municipal system in Wharf Street.

44 Wharf Street, Fall River, MA
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20 STORMWATER MANAGEMENT SYSTEM
2.1 DESCRIPTION OF RUNOFF CONTROLS

The stormwater management improvements consist of components designed to manage runoff
from the Site. These components attenuate runoff discharge peaks, minimize erosion, minimize
the transport of sediments, improve water quality, and prevent impacts to the municipal drainage
system and any downstream resource areas.

The stormwater management system will implement a treatment train of the Best Management
Practices designed to provide 80% TSS (Total Suspended Solids) removal for stormwater runoff
from the proposed drive aisles and parking areas. The proposed stormwater management system
will use the following specific control measures:

o Deep Sump Catch Basin: Deep Sump Catch Basins provide efficient removal of free oils,

debris and total suspended solids (TSS). Catch Basins allow for safe and easy removal of
collected material and should be inspected and cleaned in accordance with the Operations
and Maintenance (O&M) Plan and per manufacturer’s recommendations. See the Long
Term Pollution Prevention and O&M Plan included in Section 6 and Appendix C for
supporting information.
The use of this unit for treatment of stormwater is accepted as a good practice and is in
accordance with sound professional standards. The Massachusetts Stormwater Handbook
lists the Deep Sump Catch Basin as an acceptable pre-treatment method for achieving the
pollutant removal efficiencies noted?.

o Stormceptor STC 450i: The proposed water quality units provide efficient removal of free
oils, debris and total suspended solids (TSS). Although not the main objective of the water
quality unit, some removal of heavy metals and other nutrients is also achieved. Water
quality units allow for safe and easy removal of collected material and should be inspected
and cleaned in accordance with the Operations and Maintenance (O&M) Plan and per
manufacturer’s recommendations. See the O&M Plan included in Section 6 and Appendix
C for supporting information. The use of these units for treatment of stormwater is accepted
as a good practice and is in accordance with sound professional standards. See Appendix
C for supporting information.

. Stormwater Infiltration Chambers (StormTech® MC-3500 Chambers & StormTech® SC-
740) Isolator Row: Although all runoff directed to the infiltration chambers is considered
clean runoff from roof areas, the Isolator Row will provide efficient removal of free oils,
debris and total suspended solids (TSS) as an added level of pretreatment of the stormwater
runoff. The Isolator Rows allow for safe and easy removal of collected material and should

|
Massachusetts Stormwater Handbook
https://www.mass.gov/files/documents/2016/08/qi/v2c2.pdf (accessed December 2018)
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be inspected and cleaned in accordance with the O&M Plan and per manufacturer’s
recommendations.

Stormwater recharge for the proposed redevelopment is also provided through the
infiltration of runoff from the building roof areas via the StormTech® chambers which are
located beneath the paved drive aisles between the existing historic mill building and the
proposed building as well as under the paved parking area.

The use of Isolator Rows for treatment of stormwater is accepted as a good practice and is
in accordance with sound professional standards. Calculations for the provided recharge
volume and system drawdown time are provided in Appendix C.

These proposed runoff controls are detailed on the Site Plans included under separate cover.
2.2 CONSTRUCTION SEQUENCE PLAN

The purpose of the Construction Sequence Plan is to develop a working schedule for the
implementation of the proposed stormwater improvements.

Prior to initiating any work, siltation control barriers will be installed along the limit of work.
Once the appropriate permits are obtained, the construction project will commence in the following

sequence:

1. Install all necessary siltation barriers as shown on the design drawings.

2. Perform tree clearing and grubbing.

3. Perform demolition of existing pavement, building and landscape areas and cut, cap, and
remove existing utility services as shown on the design drawings.

4. Perform excavation for building foundation areas and subsurface utilities.

5. Install proposed utilities and stormwater infrastructure and construct building foundations.

6. Place clean fill/pavement base materials and install pavement base, sidewalk and curbing.

7. Construct buildings.

8. Install signage, striping and symbols on paved surfaces as shown on the design drawings.

9. Install proposed final landscaping.

10. Remove existing erosion control measures.

All construction water will be collected and treated in accordance with the Erosion and Sediment
Control Plan included in Section 5.0 as well as a Stormwater Pollution Prevention Plan (SWPPP)
and associated Notice of Intent (NOI) to be filed with the Environmental Protection Agency prior
to construction.
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3.0 STORMWATER ANALYSIS
3.1 METHOD OF ANALYSIS

A hydrologic analysis has been performed for the Site comparing existing conditions and post-
development conditions using a software program developed by HydroCAD. This program
analyzes site hydrology by the graphic peak discharge method documented in Technical Release
No. 20 and Technical Release No. 55 published by the United States Department of Agriculture
(USDA) Soil Conservation Service.

The following variables were developed for the contributing watersheds (drainage areas) in order
to complete the analysis:

e Rainfall Depth: A hydrologic analysis was performed for the 24-hour 2-year, 10-year,
25-year, and 100-year, Type Il storm events (3.20, 4.70, 5.50, and 6.70 inches respectively)
for each drainage area. The rainfall depths for the study area were obtained from available
charts published in Technical Paper No. 40.

e Runoff Curve Number (RCN): The RCN is a hydrologic characteristic that contributes to the
peak rate of runoff and volume from a given storm event. It is dependent upon soil conditions
and land use. Generally, higher curve numbers are associated with less pervious soils and,
hence, greater amounts of runoff. As previously noted, based on the NRCS Web Soil Survey
Report, Hydrologic Soil Group (HSG) A was used in determining RCNs.

e Time of Concentration: The time of concentration is defined as the time it takes runoff to
travel from the hydraulically most distant part of the watershed to the downstream point of
interest. This parameter is dependent on the characteristics of the ground surface and condition
of the travel path. Times of concentration were calculated for the various sub catchments using
the HydroCAD program, with a minimum time of concentration of six (6.0) minutes used in
accordance with the protocol outlined in Technical Release No. 55.

3.2 DRAINAGE AREAS

In order to perform the analysis, the contributing drainage areas for pre-development and
post-development conditions for the Site were determined. The delineation of the drainage areas
were determined using the topography depicted on the Existing Conditions plan based on the
topographic field survey performed for the Site. Brief descriptions of the existing conditions and
proposed conditions drainage areas are as follows:

e Existing Conditions: The Site is represented by three (3) on-site subcatchments
(A2-EX, A3-EX, A5-EX) and two (2) off-site subcatchments (A1-OFF, A4-
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OFF). All of the drainage areas drain to the existing municipal system in Wharf
Street, represented as link A, which is identified as the existing municipal
drainage system in Wharf Street. Refer to Figure HYD-EX for the existing
conditions drainage areas. Descriptions of the existing conditions drainage areas
are listed below:

Al1-OFF is the 2.941 acre off-site subcatchment upslope of the Site. The area flows
overland and untreated downslope until it eventually crosses the Site and enters the
existing municipal drainage system on Wharf Street. This area is comprised of
pavement, gravel, roof, grass and wooded areas.

A2-EX is the 0.337 acre subcatchment area that receives some roof area and flows
overland and untreated onto Wharf Street, and into the existing municipal drainage
system. There is a localized low point, which has been modeled as a detention pond in
the analysis which overflows into the municipal drainage system in Wharf Street. This
area is comprised of grass area, gravel loading area, walkways, and roof area of the
existing structures.

A3-EX is the 0.312 acre subcatchment area that receives some roof area and flows
overland and untreated to Wharf Street, and into the existing municipal drainage
system. This area is comprised of paved driveways, gravel driveways and walkways,
and roof of the existing structures.

A4-OFF is the 0.203 acre subcatchment area that flows overland and untreated into the
Site from the MBTA property to the south. The runoff flows overland into the Site and
is conveyed in drainage swale and stone culvert (along with a portion of the runoff from
subcatchment A5-EX) that is presumed to drain to the municipal system in Wharf
Street. This area is comprised of wooded and gravel areas.

A5-EX is the 2.870 acre subcatchment area that flows untreated to the municipal
system in Wharf Street. The stone culvert located to the west of the existing mill
building collects stormwater runoff in the wooded area and is believed to direct this
flow to the municipal system in Wharf Street. The catch basin located in the paved
parking area in the rear of the mill building is also believed to run beneath the mill
building and into the municipal drainage system on Wharf Street. The remainder of
this subcatchment flows overland to Wharf Street where the runoff is collected in the
existing catch basins. This subcatchment area is comprised of paved driveways, gravel
driveways, grass, woods, and roofs of the existing structures.

nvironmental Consultants, Inc. -9- 44 Wharf Street, Fall River, MA
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Existing Conditions of drainage area are tabulated on Table 3.1 below.

TABLE 3.1
EXISTING CONDITIONS
Drainage Discharge Design Area Curve Time Of.
. . Concentration
Area Location Point (Acres) Number .

(minutes)

Al-OFF 2.941 66 17.3

A2-EX 0.337 71 6.0

Wharf Street —
A3-EX Existing A 0.312 84 16.3
Municipal
System
A4-OFF 0.203 64 12.0
AS5-EX 2.870 61 20.3

e Proposed Conditions: The Site is represented by twelve (12) drainage subcatchments in
the proposed condition. The subcatchments are delineated based on the proposed grading
and drainage system design as depicted on the proposed Site Plans. Stormwater runoff will
be collected by deep-sump hooded catch basins, routed through water quality units and
stormwater infiltration chambers and will discharge to the existing municipal system in
Wharf Street, maintaining the original drainage patterns. Clean stormwater runoff from
building roof areas will be routed directly to subsurface infiltration chambers where
stormwater will be recharged, with excess flows discharging to the municipal system in
Wharf Street. Refer to Figure HYD-PR for the proposed conditions drainage areas.

Descriptions of the proposed drainage areas are listed below:

o Al1-OFF is the 2.941 acre off-site subcatchment upslope of the Site. The area flows

Civil & Environmental Consultants, Inc.

-10-

overland and untreated downslope until it eventually enters the Site. The runoff
will be collected in two drainage inlets along the westerly limit of disturbance. The
runoff will be routed through the site to the municipal system in Wharf Street. This
area is comprised of pavement, gravel, roof, grass and wooded areas and will
remain unchanged from the existing conditions.

A2-PR is the 0.403 acre subcatchment area which contains paved and landscaped
areas to the west of the existing mill building. Stormwater runoff within this area
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will be collected by a water quality inlet (Stormceptor 450-i) west of the existing
mill building and will be routed to subsurface infiltration chambers. Stormwater in
excess of the designed infiltrative capacity of the chambers will overflow through
an outlet control structure and enter the proposed drainage system ultimately
discharging the municipal drainage system in Wharf Street.

A3-PR is the 0.556 acre subcatchment area which contains paved parking area and
some landscaped islands. Stormwater runoff within this area will be conveyed
overland to two deep-sump hooded catch basins, north of the existing mill building
and south of the new building. This stormwater will run through a water quality
unit, to subsurface infiltration chambers. Stormwater in excess of the designed
infiltrative capacity of the chambers will overflow through an outlet control
structure and enter the proposed drainage system ultimately discharging the
municipal drainage system in Wharf Street.

A4-OFF is the 0.203 acre subcatchment area that flows overland and untreated into
the Site from the MBTA property to the south. The runoff flows overland into the
Site and will be collected at the end of the existing drainage swale in a culvert with
a headwall. The runoff will be routed through the Site to the municipal system in
Wharf Street. This area is comprised of wooded and gravel areas and will remain
unchanged from existing conditions.

A5-PR s the 0.777 acre subcatchment area which contains largely undisturbed
wooded areas along the southerly portion of the Site. The stormwater runoff will
travel overland and untreated into the drainage system at the proposed headwall
confluencing with the off-site flows from the MBTA tracks to the south. The flows
will be routed through the Site to the municipal system in Wharf Street. .

AB6-PR s the 0.280 acre subcatchment area which contains the southerly half of the
existing mill building’s roof area. The clean stormwater from the mill building’s
roof area will be conveyed via roof drains to the stormwater infiltration chambers
located to the west of the existing mill building, confluencing with the flows from
subcatchment A2-PR. The runoff will be recharged into the ground via the
infiltration chambers, and will overflow through an outlet control structure and
enter the proposed drainage system. This stormwater will merge with the flows
from the south and will drain to the municipal drainage system in Wharf Street.

AT-PR is the 0.285 acre subcatchment area that contains the courtyard area on the
east side of the existing mill building, as well as the northeasterly portion of the
mill building’s roof area. The stormwater runoff from the courtyard area will be
collected by landscape drains and stormwater runoff from roof areas will be
collected by downspouts and a roof drain system. These flows will be conveyed
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through a Stormceptor 450 water quality unit discharging to the existing municipal
drainage system in Wharf Street.

A8-PR is the 0.167 acre subcatchment area which contains the proposed new
building’s roof area. The clean stormwater captured within the roof area will be
conveyed via roof drains to the stormwater infiltration chambers located to the west
of the existing mill building. Stormwater in excess of the designed infiltrative
capacity of the chambers will overflow through an outlet control structure and enter
the proposed drainage system ultimately discharging the municipal drainage system
in Wharf Street.

A9-PR s the 0.304 acre subcatchment area which contains wooded and grass areas.
The stormwater runoff will travel overland and untreated towards Wharf Street and
into the existing municipal drainage system as it did under existing conditions.

A10-PR is the 0.453 acre subcatchment area in the central portion of the Site which
contains paved parking area, some landscaped islands and the northwesterly portion
of the existing mill building roof areas. . Stormwater runoff within this area will
be collected by a water quality inlet (Stormceptor 450-i) west of the existing mill
building and will be routed to subsurface infiltration chambers (StormTech® MC-
3500). Stormwater in excess of the designed infiltrative capacity of the chambers
will overflow through an outlet control structure and enter the proposed drainage
system ultimately discharging the municipal drainage system in Wharf Street.

Al1-PR is the 0.149 acre subcatchment area which contains some wooded and
grass areas, including a reinforced vegetated emergency access drive in the
southerly portion of the Site. The stormwater runoff will travel overland and
untreated towards Wharf Street and into the existing municipal drainage system as
it did under existing conditions.

A12-PR is the 0.145 acre subcatchment area in the northeasterly portion of the Site
which contains paved area, some grass area, and rooftop runoff from a small
wooden patio. Stormwater runoff within this area will be conveyed overland a
deep-sump hooded catch basin and a trench drain located at the low point of the
loading areas. This stormwater will run through a water quality units, to subsurface
infiltration chambers. Stormwater in excess of the designed infiltrative capacity of
the chambers will overflow through an outlet control structure and enter the
proposed drainage system ultimately discharging the municipal drainage system in
Wharf Street.
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Post development conditions are summarized on Table 3.2 below.

TABLE 3.2
POST-DEVELOPMENT CONDITIONS
: Time of
Drainage Area Dlschgrge Design Point Area Curve Concentration
Location (Acres) Number .
(minutes)
Al-OFF 2.941 66 17.3
A2-PR 0.403 88 6.0
A3-PR 0.556 91 6.0
A4-OFF 0.203 64 12.0
A5-PR 1.030 42 17.2
A6-PR A 0.696 98 6.0
Wharf Street
AT7-PR 0.712 76 6.0
A8-PR 0.167 98 6.0
A9-PR 0.304 43 20.6
Al10-PR 0.149 90 6.0
All-PR 0.453 48 6.0
Al12-PR 0.145 84 6.0
Civil & Environmental Consultants, Inc. -13- 44 Wharf Street, Fall River, MA
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3.3  RESULTS OF ANALYSIS

A stormwater analysis was performed for the 2-year, 10-year, 25-year, and 100-year storm events
in order to determine that there will be no increase in stormwater runoff once the proposed
construction is complete and the stormwater control structures are in place. Detailed calculations
are attached in Appendix C. A summary of the peak stormwater runoff is provided below.

TABLE 3.3
PROJECT STORMWATER RUNOFF RATES

Peak Runoff Rate (cfs*)

2- 2- 10- 10- 25- 25- 100- 100-
Design Point Year | Year Year Year | Year | Year Year Year
EX. Prop. EX. Prop. EX. Prop. EX. Prop.
A 2.15 1.40 6.51 4.20 9.30 6.95 13.83 12.49
(Wharf Street) ' ' ' ' ' ' ' '

*cfs = cubic feet per second

As shown in Table 3.3 above, post-development runoff rates for the 2-year to 100-year storm
events do not exceed existing runoff rates. Supporting calculations are provided in Appendix C.

3.3.1 Hydraulic Analysis

The calculations, provided in Appendix C, demonstrate that the proposed drainage infrastructure
is capable of conveying all storm events up to the 25-year storm event.

For the purposes of this analysis it is assumed that the stormwater conveyed by the existing 8-inch
stormwater pipe from beneath the MBTA tracks to the south is limited to the full flow capacity of
the pipe, assumed to have a slope of two (2) percent. It is also assumed that the flow from the 12-
inch drainage culvert conveying flows from Sumner Street that will be intercepted and routed
through the Site, is also limited to the full flow capacity of that pipe at the limiting segment which
contains a slope of approximately 1.7%.

Environmental Consultants, Inc. -14- 44 Wharf Street, Fall River, MA
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40 STORMWATER CONTROL SYSTEM DESIGN CRITERIA
4.1 MASSDEP STORMWATER MANAGEMENT POLICY

Stormwater discharges from the proposed Project have been reviewed for conformance with the
Massachusetts DEP Stormwater Management Policy (the Policy). The Policy is designed “to
protect the wetlands and waters of the Commonwealth from adverse impacts of storm water
runoff.” To accomplish this goal, the Policy establishes ten (10) performance standards to control
stormwater quantity and quality. These standards establish the level of required controls that can
be achieved with site planning, structural and non-structural controls, and other best management
practices (BMPs). The Stormwater Checklist is provided in Appendix A. Stormwater modeling
methodology is discussed in detail in section 3.0. Results of the stormwater modeling of the
existing and proposed conditions are provided as Appendix C.

4.1.1 Stormwater Management Standards

The following section documents compliance with the MassDEP Stormwater Management
Standards.

Standard 1

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

The project is designed so that there are no new stormwater conveyances that could discharge
untreated stormwater into, or cause erosion to, wetlands or waters of the Commonwealth. The
proposed project maintains the overall drainage patterns of the pre-development conditions.

Standard 2

Stormwater management systems must be designed so that post-development peak discharge rates
do not exceed pre-development peak discharge rates.

The total post-development peak discharge rates do not exceed pre-development rates. Stormwater
modeling methodology is discussed in detail in Section 3.0. The model output is provided as
Appendix C. The results are provided above in Table 3.3.

Environmental Consultants, Inc. -15- 44 Wharf Street, Fall River, MA
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Standard 3

Loss of annual recharge to groundwater should be minimized through the use of infiltration
measures to the maximum extent practicable. The annual recharge from the post-development site
should approximate the annual recharge from the pre-development or existing site conditions,
based on soil types.

The project as proposed results in a net increase of impervious area. Per Standard 3 of the
Stormwater Management Standards, infiltration measures should be introduced to minimize loss
of annual recharge to groundwater from the increase of net impervious area. The project will result
in the reduction of approximately 21,962 square feet (sf) of pervious area. In accordance with the
stormwater standards, 0.60-inches of recharge must be provided for the increase in impervious
areas on the Site for HSG A soils. Approximately 4,167 cubic feet (cf) of groundwater recharge
is required for the overall increase in impervious area in the proposed condition. When applying
the capture area adjustment for the 0.120 acre courtyard and building roof area that do not drain to
the recharge facilities, approximately 4,296 cf of groundwater recharge is required. 9,853 cf of
storage is provided between the three infiltration chamber systems, below the overflow outlets,
providing significantly more recharge than the requirement.

Proposed infiltration chambers have been incorporated into the project design in order to provide
additional stormwater recharge. Supporting calculations are provided in Appendix C.

Standard 4

For new development, stormwater management systems must be designed to remove 80% of the
average annual load (post-development conditions) of Total Suspended Solids (TSS). It is
presumed that this standard is met when:

A. Suitable nonstructural practices for source control and pollution prevention are
implemented;

B. Stormwater management best practices (BMPs) are sized to capture the prescribed
runoff volume; and

C. Stormwater management BMPs are maintained as designed.

The proposed development utilizes methods of storm water management to reduce TSS generation
including the use of water quality units as is consistent with the Policy. The estimated TSS removal
rate from the proposed BMPs is calculated to meet the requirement. Supporting calculations can
be found in Appendix C.

-16- 44 Wharf Street, Fall River, MA
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The proposed development was designed to provide treatment of the 1” Water Quality Volume
from impervious Site areas. The total Water Quality VVolume for the Site was calculated to be 4,296
cf, which equates to an equivalent water quality flow rate of 1.43 cfs. Water Quality VVolumes and
the corresponding equivalent water quality flow rates for each treatment train were calculated as
well. The proposed water quality units provide 80% TSS removal for flows up to 0.40 cfs, and
50% pre-treatment for larger flows. Supporting calculations can be found in Appendix C.

A comprehensive Operations and Maintenance Plan (O&M) has also been developed and is
included in Section 6.0 of this report.

Standard 5

Stormwater discharges from areas with higher potential pollutant loads require the use of specific
stormwater management BMPs. The use of infiltration practices without pre-treatment is
prohibited.

The Site does not discharge from areas with higher potential pollutant loads.
Standard 6

Stormwater discharges to critical areas must utilize certain stormwater management BMPs
approved for critical areas. Critical areas are Outstanding Resources Waters (ORWSs), shellfish
beds, bathing beaches, cold water fisheries, and recharge areas for public water supplies.

Although the Site is not located within an Area of Critical Environmental Concern (ACEC), the
existing municipal drainage system in Wharf Street discharges to the Weymouth Back River
ACEC which is identified as an Outstanding Resource Water. Accordingly, the stormwater
management system has been designed with Best Management Practices (BMPs) in accordance
with the MA Stormwater Handbook, and pre-treatment BMPs have been included that provide
more than 44% pre-treatment for stormwater runoff before infiltration.

Standard 7

Redevelopment of previously developed sites must meet the Stormwater Management Standards to
the maximum extent practicable. Where it is not practicable to meet all the Standards, new
(retrofitted or expanded) stormwater management systems must be designed to improve existing

conditions.

The project has been designed to comply fully with the Stormwater Management Standards.

nvironmental Consultants, Inc. -17- 44 Wharf Street, Fall River, MA
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Standard 8

Erosion and sediment controls must be implemented to prevent impacts during construction, or
land disturbance activities.

Erosion and sediment controls are integral to the project improvements. The plan includes compost
filter socks, which will be installed down-gradient of the proposed work area and silt sacks will be
installed in existing catch basins adjacent to the Site. A temporary stabilized construction exit will
be constructed as well. Prior to, and during construction, the Site’s Erosion and Sediment Control
Plan, included in Section 5.0 of this report will be followed. These measures will be utilized
throughout construction to prevent erosion, control sediments, and stabilize exposed soils as
discussed in Section 5.0.

Standard 9

All stormwater management systems must have an operations and maintenance plan to ensure that
systems function as designed.

A comprehensive Operations and Maintenance Plan (O&M) has been developed and is included
in Section 6.0 of this report.

Standard 10
All illicit discharges to the stormwater management system are prohibited.

There are no known illicit discharges at the Site and all construction will be performed without
illicit discharges.

Environmental Consultants, Inc. -18- 44 Wharf Street, Fall River, MA
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5.0 CONSTRUCTION PERIOD POLLUTION PREVENTION AND
SEDIMENTATION AND EROSION CONTROL PLAN

5.1 INTRODUCTION

The greatest potential for sediment generation will occur during construction. An extensive
erosion and sedimentation program is proposed and will be diligently implemented during
construction of the project. The erosion control program will minimize erosion and sedimentation
that could potentially impact resources areas. Water quality will be maintained by minimizing
erosion of exposed soils and siltation. Erosion control barriers will be installed and exposed soil
areas re-vegetated as soon as possible after work in an area is completed.

Responsible Party for Plan Compliance:

Wharf Associates, LLC

c/o the Heritage Companies
70 Quincy Avenue

Quincy, MA 02169
Contact: (617) 221-1033

Emergency Contact Information:
Civil & Environmental Consultants, Inc. — (774) 501-2176
52 CONSTRUCTION PHASE EROSION CONTROL MEASURES

The adjacent properties will be protected during construction by implementing siltation control
measures, including the placement of compost silt socks as close as feasible to the down gradient
limit of construction activity. Silt sacks will be installed in down gradient catch basins and a
temporary stabilized construction exit will be constructed. The project may also implement other
stabilization methods such as erosion netting and hydro seeding.

5.2.1 Short and Long Term Goals and Criteria

Short and long-term goals will include a variety of stabilizing sediment and erosion controls
around the limit of work. All construction-phase erosion and sediment controls have been
designed to retain sediment on-site to the extent practicable and limit runoff and the discharge of
pollutants (sediment) from exposed areas of the Site.

All control measures will be installed and maintained in accordance with the manufacturer’s
specifications and good engineering practices. Weekly inspections and routine monitoring will be
used to determine the effectiveness of controls in use.

-19- 44 Wharf Street, Fall River, MA
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Litter and solid construction debris potentially exposed to the stormwater will be prevented from
becoming a pollution source through routine monitoring and the use of laborers to “pick” as
necessary.

5.2.2 Stabilization Practices

The construction site activities will include numerous stabilizing practices. Sediment and erosion
controls such as erosion netting, mulching and hydro-seeding may act as interim practices. Erosion
netting material may include single net straw blankets or coconut blankets. Permanent
stabilization practices will include the use of a hydro-seeding over vegetative support soil where
additional exposure threatens stormwater quality. Seeding will be carried out with a seed mixture
equal to the "Roadside Slope Mix" included below. All siltation barriers will remain in place until
all exposed areas are re-vegetated.

PLANTING SCHEDULE FOR EXPOSED AREAS

1. All exposed areas landward of coastal beach will receive 6 inches of topsoil or compost

material.

2. Seed will be equal to "Roadside Slope Mix" as specified by the Mass. Highway
Department. Please refer to chart below for specifications. This mixture will be spread at
a rate of 5 pounds per 1,000 square feet.

TABLES5.1
ROADSIDE SLOPE MIX
Germination Purity
Common Name Proportion Minimum Minimum
Creeping Red Fescue 50% 85% 95%
Kentucky 3 30% 85% 95%
Domestic Rye 10% 90% 98%
Red Top 5% 85% 92%
Ladino Clover 5% 85% 96%
Civil & Bavitonmental Consiiléants. Ins, -20- 44 Wharf Street, Fall River, MA
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5.2.3 Structural Practices

Perimeter controls will consist of compost silt socks. In order to ensure effective performance,
proper installation is required. Wooden stakes, measuring 2” x 2”, will be positioned on the
downhill side (away from the job Site) of the silt socks. The posts will be driven at least one foot
into the ground.

A temporary stabilized construction exit will be constructed. A cross slope will be placed at the
entrance to direct runoff to the settling area. If deemed necessary after construction begins, a wash
pad may be included to wash off vehicle wheels before leaving the Site. Silt sacks will be installed
in down gradient catch basins in order to capture sediment prior to stormwater entering the
municipal drainage systems.

5.3 NON-STRUCTURAL CONTROLS
5.3.1 Good Housekeeping

Non-structural controls are as effective as structural controls in sediment control. Non-structural
controls to be used at the construction Site include:

e Regular sweeping of paved surfaces; and
e Prompt cleanup of any waste or spilled waste materials.

5.3.2 Exposure Minimization
Exposure will be minimized by providing both permanent and temporary soil stabilization (see
Section 5.2.2) over areas that have been completely constructed, or areas that will not be revisited

within a 30-day period.

Where practicable, industrial materials and activities will be protected from exposure to rain, snow,
snowmelt, or runoff.

Environmental Consultants, Inc. -21- 44 Wharf Street, Fall River, MA
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5.3.3 Preventative Maintenance

A preventative maintenance program includes the timely inspection and maintenance of
stormwater management devices. Examples of preventative maintenance include:

e Removal of obstructions, if any, from inlets and outlets.
e Removal of accumulated sediment and vacuuming water from sumps.
e Repairing and re-planting slope areas that experience erosion.

5.3.4 Inspections

An experienced Construction Monitor will conduct inspections of construction areas once every 7
calendar days and within 24 hours of the occurrence of a storm event of 0.25 inches or greater, or
the occurrence of runoff from snowmelt sufficient to cause a discharge. Storm event information
from a weather station representative of the Site’s location may be used to determine if a storm
event of 0.25 inches or greater has occurred on the Site. Total rainfall will be measured for any
day of rainfall during normal business hours that measures 0.25 inches or greater. Construction
areas an experienced Construction Monitor will inspect include:

e Disturbed areas of the construction Site that have not been finally stabilized,
e Areas used for storage of materials that are exposed to precipitation,

e Structural control measures,

e Locations where vehicles enter or exit the Site, and

e The stormwater management system and discharge outlets.

Disturbed areas and areas used for storage of materials that are exposed to precipitation will be
inspected for evidence of, or the potential for, pollutants entering the drainage system.

Sediment and erosion control measures identified will be observed to ensure that they are operating
correctly. The discharge locations or points will be inspected to ascertain whether erosion control
measures are effective in preventing significant impacts to receiving waters. Locations where
vehicles enter or exit the Site will be inspected for evidence of offsite sediment tracking.

Based on the results of these routine inspections, the Contractor will correct any deficiencies found
as soon as practicable. Results of the inspections, corrective actions taken in response to any
deficiencies, and any opportunities for improvement that are identified will be documented in an
inspection report.
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54  RECORDKEEPING
The following records will be maintained on the Site:

1. Dates when major grading activities occur,
2. Dates when construction activities temporarily or permanently cease on a portion of
the Site,
3. Dates when stabilization measures are initiated, and
4. In addition, the following records will also be kept:
e Any permit conditions/approvals,
e All inspection reports, and
e Any spill reports.

Civil & Environmental Consultants, Inc. -23- 44 Wharf Street, Fall River, MA
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Project Name:
Project Location:
Project Number:

Wharf Street Redevelopment
44 Wharf Street, Weymouth, MA
193-187

Table 5.1 - Construction BMPs Maintenance Log

Date:
Prepared By:
Approved By:

7/17/2020
bDwpP
KPS

Best Management
Practice

Inspection Frequency

Date
Inspected

Inspector

Minimum Maintenance and
Key Items to Check

Cleaning or Repair Needed
(List Items if Required)

Date of
Cleaning or
Repair

Performed by

Pavement Sweeping

To be monitored as needed

Paved areas within the active construction site can be swept on a regular
basis to remove larger sediment particles from construction activities.
Pavement areas adjacent to the Site will be swept if dirt and debris is
tracked from the active construction site.

Catch Basin Inlet
Protection (Silt Sack
Sediment Trap)

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for proper operation. If clogged, remove accumulated sediment and
properly dispose of to maintain the capacity of the catch basin.

Erosion Control
Barrier (Straw Bales
and Silt Fence)

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for deterioration or failure. Remove sediment when buildup
exceeds 6 inches or half the barrier height. The underside of straw bales
should be kept in close contact with the earth and reset as necessary.

Stabilized
Construction Exit

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

The exit shall be maintained in a condition that will prevent tracking of
sediment onto public rights-of-way. The contractor shall sweep or wash
pavement at exits which have experienced mud-tracking onto the pavement
or traveled way. When wheel washing is required, it shall be done on an
area stabilized with aggregate that drains into an approved sediment
trapping device.

When the construction exit becomes ineffective, the stone shall be removed
along with the collected soil material and redistributed on-site in a stable
manner. The exit should then be reconstructed.

All sediment shall be prevented from entering storm drains, ditches, or
waterways.

Vegetated Slope
Stabilization

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for erosion. Re-grade and re-seed as necessary.

Stormwater Supervisor Contact Information :
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6.0 OPERATIONS AND MAINTENANCE (O&M) PLAN
6.1 GENERAL

Stormwater management systems with multiple components, such as the one proposed for the
project, assures the cleanest possible discharges of stormwater to the environment. However, these
systems must be routinely maintained to keep them in good working order. Additionally, this plan
identifies potential sources of pollution that may affect the quality of stormwater discharges and
describes the implementation of Long-Term Pollution Prevention practices to reduce potential
pollutants in stormwater discharge. The party identified below will be responsible for the
operation and maintenance of the stormwater management system and Site. Schedules and
procedures for inspection and maintenance of the existing and proposed stormwater management
system components are provided in the following sections.

Responsible Party for Plan Compliance:

Wharf Associates, LLC

c/o the Heritage Companies
70 Quincy Avenue

Quincy, MA 02169
Contact: (617) 221-1033

If the property is ever sold, upon a transfer of ownership, the future owner shall assume the
responsibilities for compliance with this O&M Plan.

Emergency Contact Information:
Civil & Environmental Consultants, Inc. — (774) 501-2176
Estimated O&M Budget:

It is estimated that an annual budget of $2,000-$4,000 should be allocated to performing routine
inspections and maintenance identified in this O&M Plan.

6.2 ROUTINE INSPECTIONS

Inspections of the stormwater management system as a whole, and of the individual components
of the system, will be carried out on a routine basis in accordance with the schedule identified in
Section 6.3. Components to be inspected include the water quality unit, trench drain, infiltration
chambers and roof drain outlet level spreader. Each will be inspected for sediment buildup,
presence of oil, color, and structural damage. The results of each inspection will be entered into
an inspection log. Refer to Table 6.1 for the inspection log form.

% Environmental Consultants, Inc. -24- 44 Wharf Streetv Fall River, MA
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6.3

MAINTENANCE PLAN

The Responsible Party will incorporate a routine maintenance program to assure proper operation
of the stormwater management system. Maintenance will be performed based on the results of
inspections in accordance with the schedules identified in Table 6.1. The program will include the
following maintenance activities:

Deep Sump Hooded Catch Basins

All catch basins shall be inspected a minimum of at least four times per year.
Sediment, if more than two (2) feet deep, and/or floatable pollutants shall be pumped
from the basin and disposed of at an approved offsite facility in accordance with all
applicable regulations.

Any structural damage or other indication of malfunction will be reported to the site
manager and repaired as necessary.

During cleanings, confirm the oil/debris trap (hood) is installed properly, is free of
clogs, and is functional. Reinstall or replace as needed.

During colder periods, the catch basin grates must be kept free of snow and ice.
During warmer periods, the catch basin grates must be kept free of leaves, litter, sand,
and debris.

Water Quality Structure

See the attached Manufacturer’s instructions on operation and maintenance
requirements and methodology.

Inspect and clean twice per year or as required by manufacturer.

Remove sediment and other trapped pollutants at the frequency or level specified by
the manufacturer.

Roof Drain Qutlet

Perform routine roof inspections twice per year, typically in the spring and fall.
Inspect for blockage and remove debris if required.

Keep roofs clean and free of debris.

Keep roof drainage systems clear.

Keep roof access limited to authorized personnel.

Subsurface Infiltration System

See the attached Manufacturer’s instructions on operation and maintenance
requirements and methodology.

Perform routine inspections on a monthly basis for the first three months after
installation. Then, at a minimum, the treatment structure is to be inspected twice
annually and the infiltrating structure is to be inspected annually.

Civil & Environmental Consultants, Inc. -25- 44 Wharf Streetv Fall River, MA
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o The subsurface infiltration system will be inspected twice during for the first year and
annually thereafter by removing the manhole/access port covers and determining the
thickness of sediment that has accumulated.

o If sediment is more than two inches deep, it must be suspended via flushing with clean
water and removed using a vactor truck.
o Emergency overflow pipes will be examined at least once each year and verified that

no blockage has occurred.
6.4 LONG TERM POLLUTION PREVENTION MAINTENANCE

The Responsible Party will incorporate a routine maintenance program to ensure the continued
effectiveness of the structural water quality controls. Maintenance will be performed based on the
results of inspections in accordance with the schedules identified below. The program will include
the following maintenance activities:

Maintenance of Pavement Systems

Regular maintenance of pavement surfaces will prevent pollutants such as oil and grease, trash,
and sediments from entering the stormwater management system. The following practices should
be performed:

o Sweep or vacuum asphalt pavement areas annually with a commercial cleaning unit
and dispose of removed material.

o Routinely pick up and remove litter from the parking areas, islands, and perimeter
landscaping.

Maintenance of Vegetated Areas

Proper maintenance of vegetated areas can prevent the pollution of stormwater runoff by
controlling the source of pollutants such as suspended sediments, excess nutrients, and chemicals
from landscape care products. Practices that should be followed under the regular maintenance of
the vegetated landscape include:

o Inspect planted areas on a semi-annual basis and remove any litter.
o Maintain planted areas adjacent to pavement to prevent soil washout.
o Immediately clean any soil deposited on pavement.
o Re-seed bare areas; install appropriate erosion control measures when native soil is
exposed or erosion channels are forming.
o Plant alternative mixture of grass species in the event of unsuccessful establishment.
o Grass vegetation should not be cut to a height less than four inches.
Enitronmental Conciiliants. Ins, -26- 44 Wharf Street, Fall River, MA
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o Pesticide/Herbicide Usage — No pesticides are to be used unless a single spot treatment
is required for a specific control application.

o Fertilizer usage should be avoided. If deemed necessary, slow release fertilizer should
be used. Fertilizer may be used to begin the establishment of vegetation in bare or
damaged areas, but should not be applied on a regular basis unless necessary.

Management of Snow and Ice

Should significant snow fall events occur, which result in stockpiled snow impacting the operation
of the Project Site, through the temporary loss of parking or limiting access in any way, the
property manager may choose to have snow removed from the site. All snow removal operations
will be done in accordance with Massachusetts DEP guidelines BRPG01-01, effective date March
8, 2001.

Salt and Deicing Chemicals

The amount of salt and deicing chemicals to be used on the site shall be reduced to the
minimum amount needed to provide safe pedestrian and vehicle travel. The following
practices should be followed to control the amount of salt and deicing materials that come
into contact with stormwater runoff:

o Devices used for spreading salt and deicing chemicals should be capable of varying
the rate of application based on the site specific conditions.
o Sand and salt should be stockpiled under covered storage facilities that prevent

precipitation and adjacent runoff from coming in contact with the deicing materials.
6.5 EMPLOYEE TRAINING
Training of personnel is essential to achieving proper operation and maintenance of the stormwater

management system. Therefore, those Facility personnel who are responsible for operation and
maintenance will be trained on the following subjects:

o Environmental laws and regulations relating to stormwater,
o The components and goals of the current Erosion and Sediment Control Plan,
o Site specific permit conditions and requirements,

o General Facility spill response procedures,
o General good housekeeping procedures, and
o General material management procedures.

Refresher training sessions will be held once a year following the completion of the Site
Compliance Evaluation.
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6.6 RECORDKEEPING

Records of inspections and maintenance shall be up to date and available for review and inspection,
if requested by the City’s official.

-28- 44 Wharf Street, Fall River, MA
July 2020

Civil & Environmental Consultants, Inc.



Project Name:
Project Location:
Project Number:

Wharf Street Redevelopment
44 Wharf Street, Weymouth, MA
193-187

Table 5.1 - Construction BMPs Maintenance Log

Date:
Prepared By:
Approved By:

7/17/2020
bDwpP
KPS

Best Management
Practice

Inspection Frequency

Date
Inspected

Inspector

Minimum Maintenance and
Key Items to Check

Cleaning or Repair Needed
(List Items if Required)

Date of
Cleaning or
Repair

Performed by

Pavement Sweeping

To be monitored as needed

Paved areas within the active construction site can be swept on a regular
basis to remove larger sediment particles from construction activities.
Pavement areas adjacent to the Site will be swept if dirt and debris is
tracked from the active construction site.

Catch Basin Inlet
Protection (Silt Sack
Sediment Trap)

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for proper operation. If clogged, remove accumulated sediment and
properly dispose of to maintain the capacity of the catch basin.

Erosion Control
Barrier (Straw Bales
and Silt Fence)

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for deterioration or failure. Remove sediment when buildup
exceeds 6 inches or half the barrier height. The underside of straw bales
should be kept in close contact with the earth and reset as necessary.

Stabilized
Construction Exit

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

The exit shall be maintained in a condition that will prevent tracking of
sediment onto public rights-of-way. The contractor shall sweep or wash
pavement at exits which have experienced mud-tracking onto the pavement
or traveled way. When wheel washing is required, it shall be done on an
area stabilized with aggregate that drains into an approved sediment
trapping device.

When the construction exit becomes ineffective, the stone shall be removed
along with the collected soil material and redistributed on-site in a stable
manner. The exit should then be reconstructed.

All sediment shall be prevented from entering storm drains, ditches, or
waterways.

Vegetated Slope
Stabilization

Inspect at least once every 7
calendar days or once every 14
calendar days and within 24 hours of
the occurrence of storm event of 0.25
inches or greater.

Inspect for erosion. Re-grade and re-seed as necessary.

Stormwater Supervisor Contact Information :

lof1




FIGURES

Figure 1 — Site Locus Map
Figure 2 — Aerial Exhibit
Figure 3 — FEMA Firmette
Figure HYD-EX — Existing Conditions Drainage Area Map
Figure HYD-PR — Proposed Conditions Drainage Area Map
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) Report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS Report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0’
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study Report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study Report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood Insurance
Study Report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Massachusetts State Plane
Mainland Zone (FIPS zone 2001). The horizontal datum was NAD 83, GRS 1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum of
1988. These flood elevations must be compared to structure and ground elevations
referenced to the same vertical datum. For information regarding conversion
between the National Geodetic Vertical Datum of 1929 and the North American
Vertical Datum of 1988, visit the National Geodetic Survey website at

http://www.ngs.noaa.gov. or contact the National Geodetic Survey at the following
address:

NGS Information Services

NOAA, N/NGS12

National Geodetic Survey

SSMC-3, #9202

1315 East-West Highway

Silver Spring, Maryland 20910-3282
(301) 713-3242

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713- 3242, or visit its website at http://www.ngs.noaa.gov.

Base map information shown on this FIRM was derived from digital orthophotography.
Base map files were provided in digital format by Massachusetts Geographic
Information Systems (MassGIS). Ortho imagery was produced at a scale of 1:5,000.
Aerial photography is dated April 2005.

The profile baselines depicted on this map represent the hydraulic modeling baselines

that match the flood profiles in the FIS report. As a result of improved topographic data,
the profile baseline, in some cases, may deviate significantly from the channel
centerline or appear outside the SFHA.

Based on updated topographic information, this map reflects more detailed and
up-to-date stream channel configurations and floodplain delineations than
those shown on the previous FIRM for this jurisdiction. As a result, the Flood
Profiles and Floodway Data tables for multiple streams in the Flood
Insurance Study Report (which contains authoritative hydraulic data) may reflect
stream channel distances that differ from what is shown on the map. Also, the
road to floodplain relationships for unrevised streams may differ from what is
shown on previous maps.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current caorporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each community
is located.

For information on available products associated with this FIRM visit the Map Service
Center (MSC) website at http:/msc.fema.gov. Available products may include
previously issued Letters of Map Change, a Flood Insurance Study Report, and/or
digital versions of this map. Many of these products can be ordered or obtained
directly from the MSC website.

If you have questions about this map, how to order products or the National Flood
Insurance Program in general, please call the FEMA Map Information eXchange
(FMIX) at1-877-FEMA-MAP (1-877-336-2627) or visit the FEMA website at
http://www.fema.gov/business/nfip.
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- SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has

a 1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is

the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard

include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood Elevation is the water-surface

elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average

depths determined. For areas of alluvial fan flooding, velocities also determined.

ZONE AR Special Flood Hazard Areas formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can be carried without substantial increases in
flood heights.

Foresereseses]  OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1 square
mile; and areas protected by levees from 1% annual chance flood.

OTHER AREAS
ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.

NN\\]  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

[\NU\\]  OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
1% Annual Chance Floodplain Boundary

0.2% Annual Chance Floodplain Boundary

— — Floodway boundary

Zone D boundary
ssssessssssnse CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and boundary
=_ dividing Special Flood Hazard Areas of different Base Flood Elevations,
flood depths, or flood velocities.

A 513 Base Flood Elevation line and value; elevation in feet*
(EL 987) Base Flood Elevation value where uniform within zone; elevation in
feet*

*Referenced to the North American Vertical Datum of 1988

Cross section line
@- ----- -@ Transect line

——————— Culvert

Bridge

45° 02' 08" 93° 02’ 12" Geographic coordinates referenced to the North American Datum of
' 1983 (NAD 83) Western Hemisphere

4989000 M 1000-meter ticks: Massachusetts State Plane Mainland Zone
(FIPS Zone 2001), Lambert Conformal Conic projection

49gg00om N 1000-meter Universal Transverse Mercator grid values, zone 19N

DX5510 ¢ Bench mark (see explanation in Notes to Users section of this FIRM
panel)

*M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
July 17, 2012

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance agent
or call the National Flood Insurance Program at 1-800-638-6620.
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DEP STORMWATER CHECKLIST




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

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.

e Applicant/Project Name

e Project Address

¢ Name of Firm and Registered Professional Engineer that prepared the Report

e Long-Term Pollution Prevention Plan required by Standards 4-6

e 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.

App A - DEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 1 of 8


http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html

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

DLZJ 7le\/2020

Signature and Date

Checklist

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

[C] New development
[J Redevelopment

X Mix of New Development and Redevelopment

App A - DEP Stormwater Checklist.doc + 04/01/08 Stormwater Report Checklist » Page 2 of 8



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

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[] No disturbance to any Wetland Resource Areas
Site Design Practices (e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

O X O O

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

Subsurface Stormwater Chambers, Proprietary Water Quality Units

X O 0O 0O0OJQ0O4d0d0d0d Od

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.

App A - DEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 3 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

L
X

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
L
X

X O

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
[] 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.

App A - DEP Stormwater Checklist.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.

X 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:

e 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.

X 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

X is near or to other critical areas

X is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential pollutant loads.

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

X Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

App A - DEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 5 of 8



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 %2’ or 1” Water Quality Volume or

X 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.

0
X 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.

O

All exposure has been eliminated.

O

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

X 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.

X Critical areas and BMPs are identified in the Stormwater Report.

App A - DEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 6 of 8



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

X 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

0

Bike Path and/or Foot Path
[] Redevelopment Project

X Redevelopment portion of mix of new and redevelopment.

X 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.

X 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.

App A - DEP Stormwater Checklist.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.

[] 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;
[] Plan showing the location of all stormwater BMPs maintenance access areas;
[] Description and delineation of public safety features;

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

X An lllicit Discharge Compliance Statement is attached;

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

App A - DEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 8 of 8
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Soil Map
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug
25,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 1.1 5.0%

65 Ipswich mucky peat, 0 to 2 2.2 10.3%
percent slopes, very
frequently flooded

104C Hollis-Rock outcrop-Charlton 2.7 12.5%
complex, 0 to 15 percent
slopes

245C Hinckley loamy sand, 8 to 15 7.0 32.7%
percent slopes

253D Hinckley loamy sand, 15 to 35 0.0 0.1%
percent slopes

602 Urban land, 0 to 15 percent 2.8 13.4%
slopes

652 Udorthents, refuse substratum 5.5 26.0%

Totals for Area of Interest 21.3 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
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descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Norfolk and Suffolk Counties, Massachusetts

1—Water

Map Unit Setting
National map unit symbol: vkyp
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

65—Ipswich mucky peat, 0 to 2 percent slopes, very frequently flooded

Map Unit Setting
National map unit symbol: 2tyqj
Elevation: 0 to 10 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Ipswich and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ipswich

Setting
Landform: Tidal marshes
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Partially- decomposed herbaceous organic material

Typical profile
Oe - 0 to 42 inches: mucky peat
Oa - 42 to 59 inches: muck

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very
high (0.14 to 99.90 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Very frequent

10
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Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to strongly saline (0.7 to 111.6 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 20.0

Available water storage in profile: Very high (about 26.6 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 8w

Hydrologic Soil Group: A/D

Ecological site: Tidal Salt High Marsh mesic very frequently flooded
(R144AY002CT), Tidal Salt Low Marsh mesic very frequently flooded
(R144AY001CT)

Hydric soil rating: Yes

Minor Components

Westbrook

Percent of map unit: 5 percent

Landform: Tidal marshes

Landform position (three-dimensional): Dip

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Tidal Salt High Marsh mesic very frequently flooded
(R144AY002CT), Tidal Salt Low Marsh mesic very frequently flooded
(R144AY001CT)

Hydric soil rating: Yes

Pawcatuck

Percent of map unit: 5 percent

Landform: Tidal marshes

Landform position (three-dimensional): Dip

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Tidal Salt High Marsh mesic very frequently flooded
(R144AY002CT), Tidal Salt Low Marsh mesic very frequently flooded
(R144AY001CT)

Hydric soil rating: Yes

104C—Hollis-Rock outcrop-Charlton complex, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2w69p
Elevation: 0 to 1,270 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

11
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Map Unit Composition
Hollis, extremely stony, and similar soils: 35 percent
Charlton, extremely stony, and similar soils: 25 percent
Rock outcrop: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hollis, Extremely Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or
schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 0 to 15 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00

in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Shallow Dry Till Uplands (F144AY033MA)
Hydric soil rating: No

Description of Charlton, Extremely Stony

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or
schist

12
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Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 15 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: Well Drained Till Uplands (F144AY034CT)
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hills, ridges
Parent material: Igneous and metamorphic rock

Typical profile
R - 0to 79 inches: bedrock

Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Available water storage in profile: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Canton, extremely stony
Percent of map unit: 7 percent
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest

13
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Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Chatfield, extremely stony
Percent of map unit: 6 percent
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Montauk, extremely stony
Percent of map unit: 1 percent
Landform: Drumlins, ground moraines, recessionial moraines, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Scituate, extremely stony
Percent of map unit: 1 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Footslope, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

245C—Hinckley loamy sand, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2svm9
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hinckley

Setting

Landform: Outwash deltas, kame terraces, outwash plains, kames, eskers,
moraines, outwash terraces

Landform position (two-dimensional): Shoulder, toeslope, footslope, backslope

Landform position (three-dimensional): Nose slope, side slope, crest, head slope,
riser

Down-slope shape: Convex, concave, linear

Across-slope shape: Concave, linear, convex

Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss
and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Dry Outwash (F144AY022MA)
Hydric soil rating: No

Minor Components

Merrimac
Percent of map unit: 5 percent
Landform: Eskers, moraines, outwash terraces, outwash plains, kames
Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope
Landform position (three-dimensional): Side slope, head slope, nose slope, crest,
riser
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Windsor
Percent of map unit: 5 percent
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Landform: Moraines, kame terraces, outwash plains, outwash terraces, outwash
deltas, kames, eskers

Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope

Landform position (three-dimensional): Nose slope, side slope, crest, head slope,
riser

Down-slope shape: Convex, linear, concave

Across-slope shape: Linear, convex, concave

Hydric soil rating: No

Sudbury
Percent of map unit: 5 percent
Landform: Outwash terraces, kame terraces, outwash plains, moraines, outwash
deltas
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

253D—Hinckley loamy sand, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 2svmd
Elevation: 0 to 860 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hinckley

Setting

Landform: Outwash plains, kames, eskers, moraines, outwash terraces, outwash
deltas, kame terraces

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Crest, nose slope, side slope, head slope,
riser

Down-slope shape: Concave, convex, linear

Across-slope shape: Linear, convex, concave

Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss
and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand

16



Custom Soil Resource Report

Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Dry Outwash (F144AY022MA)
Hydric soil rating: No

Minor Components

Windsor

Percent of map unit: 10 percent

Landform: Moraines, kame terraces, outwash plains, outwash terraces, outwash
deltas, kames, eskers

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Nose slope, crest, side slope, head slope,
riser

Down-slope shape: Convex, linear, concave

Across-slope shape: Convex, linear, concave

Hydric soil rating: No

Merrimac

Percent of map unit: 3 percent

Landform: Kames, eskers, moraines, outwash terraces, outwash plains, kame
terraces

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope, crest, head slope, nose slope,
riser

Down-slope shape: Convex, concave, linear

Across-slope shape: Concave, convex, linear

Hydric soil rating: No

Sudbury
Percent of map unit: 2 percent
Landform: Moraines, outwash terraces, kame terraces, outwash plains, outwash
deltas
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
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Hydric soil rating: No

602—Urban land, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: vKyj
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 99 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Excavated and filled land

Minor Components

Rock outcrops
Percent of map unit: 1 percent
Hydric soil rating: Unranked

652—Udorthents, refuse substratum

Map Unit Setting
National map unit symbol: vkyg
Elevation: 0 to 3,000 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Udorthents

Setting

Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Riser, tread

Down-slope shape: Linear, convex

Across-slope shape: Convex, linear

Parent material: Excavated and filled loamy land over made land, refuse

Typical profile

H1 - 0 to 6 inches: variable
H2 - 6 to 60 inches: variable

Properties and qualities

Slope: 0 to 25 percent

Depth to restrictive feature: More than 80 inches

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very
high (0.06 to 20.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A

Hydric soil rating: Unranked

Minor Components
Udorthents

Percent of map unit: 5 percent
Hydric soil rating: Unranked
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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.
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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.
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Map—Hydrologic Soil Group
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MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Norfolk and Suffolk Counties, Massachusetts
Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug
25,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 1.1

65 Ipswich mucky peat, 0 to |A/D 2.2
2 percent slopes, very
frequently flooded

104C Hollis-Rock outcrop- D 2.7
Charlton complex, 0 to
15 percent slopes

245C Hinckley loamy sand, 8 |A 7.0
to 15 percent slopes

253D Hinckley loamy sand, 15 |A 0.0
to 35 percent slopes

602 Urban land, 0 to 15 2.8
percent slopes

652 Udorthents, refuse A 5.5
substratum

Totals for Area of Interest 21.3

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water
table.

Depth to Water Table

"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the water
table at selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a
month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the
component. For this soil property, only the representative value is used.
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Map—Depth to Water Table
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MAP LEGEND

Area of Interest (AOIl)
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Area of Interest (AOI)
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Soil Rating Points

B OODODO
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O Not rated or not available

Water Features
Streams and Canals

Transportation

4 Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug
25,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Depth to Water Table

Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI
1 Water >200 1.1 5.0%
65 Ipswich mucky peat, 0 to |0 2.2 10.3%
2 percent slopes, very
frequently flooded
104C Hollis-Rock outcrop- >200 2.7 12.5%

Charlton complex, 0 to
15 percent slopes

245C Hinckley loamy sand, 8 |>200 7.0 32.7%
to 15 percent slopes

253D Hinckley loamy sand, 15 |>200 0.0 0.1%
to 35 percent slopes

602 Urban land, 0 to 15 >200 2.8 13.4%
percent slopes

652 Udorthents, refuse >200 5.5 26.0%
substratum

Totals for Area of Interest 21.3 100.0%
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Rating Options—Depth to Water Table

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December
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Project Name: 44 Wharf Street
Project Location: Weymouth, MA
Project Number: 2013

Boring No. B-1
Sheet 1 of 1

Location: See Figure 2

/A
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Boring Contractor: Soil X Corp

Approx. Elev.

Groundwater Observations Casing Sampler Core Date Slta_rt: 7/7/20
Date Time Depth Type Auger Split Spoon Date Finish: 7/7/20
7/7/20  Completion 20’ Size 1.D. 4-14" 1-3/8” Driller: R. Bonetti
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall Rig Type: Acker AD2 ATV
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. (inches) (feet)
S-1 24/6 0-2 5-6-7-5 Silty Sand (SM): c/f sand, <5% fine gravel, 12-20% npf, root fibers,
ight brown to brown, dry. . 2,
S-2 24/12 2-4 10-15-17-18 Silty Sand (SM): c/f sand, 10-20% fine gravel, 12-20% npf, light
brown, dry.
5 S3 17/10 5-6.4 | 11-37-50/5" Silty Sand (SM): c/f sand, 10-20% fine gravel, 12-20% npf, light
brown, dry.
e 9.
10 S-4 24/14 10 - 12 | 24-13-16-22 | Silty Sand (SP-SM): c/f sand, <10% fine gravel, 12-20% npf,
brown, dry.
13’
15 S-5 24/10 15-17 10-8-7-8 Sand (SP-SM): c/f sand, 5-10% fine gravel, 5-12% npf, brown, dry.
20’ o
S-6 24110 20-22 112-10-14-10 Silty Sand (SM): fine sand, 20-30% npf, brown, wet.
End of Boring @ 22’
25’ g
30 S8
m I T Notes: Granular Soils Cohesive Soils
S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and

ST - shelby tube

N-Value Density N-Value Consistency
<2

AF - auger flight
RC - rock core

c/f means coarse to fine
m/f means medium to fine
npf means nonplastic fines

casing.

<4 very loose very soft
5-10 loose 2-4 soft
11-30 medium 5-8 medium
31-50 dense 9-15 stiff
>50 very dense 16-30 very stiff
>30 hard
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Project Name:
Project Location:

Project Number:

Boring Contractor: Soil X Corp

44 Wharf Street Boring No. B-2
Weymouth, MA Sheet 1 of 1
2013 Location: See Figure 2

Approx. Elev.

Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth | Type Auger  Split Spoon Date Finish: 7/7/20
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type Acker AD2 ATV
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24/3 0-2 3-4-5-5 Gravelly Sand (SP-SM): c/f sand, 10-15% m/f gravel, 5-12% npf,
oW, Ay e 2.
S-2 24/10 2-4 5-6-11-20 Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf, light
brown, dry.
5 S-3 24/12 5-7 19-30-26-31 | Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf, light
brown, dry.
9!
10 sS4 24/16 10 -12 |14-18-17-19 ds::;y Sand (SM): c/f sand, 5-10% fine gravel, 12-20% npf, brown,
15’ S5 24/20 15-17 | 16-24-19-17 dSri;lty Sand (SM): c/f sand, 5-10% fine gravel, 12-20% npf, brown,
19’
20 S-6 24/22 20-22 5-4-4-8 Silty Sand (SM): c/f sand, <5% fine gravel, 15-25% npf, brown,
wet.
25 S-7 24/18 25 -27 8-9-7-8 Silty Sand (SM): c/f sand, <5% fine gravel, 12-20% npf, brown,
wet.
29’
30 S-8 24/24 30-32 | 9-7-12-12 Gravelly Sand (SP-SM): c/f sand, 10-15% m/f gravel, 5-12% npf,
brown, wet.
End of Boring @ 32’
mm Notes: Granular Soils Cohesive Soils
S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
ST - shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
. 31-50 d 9-15  stiff
off means coarse fo fine 250 verydense [ 16:30 very st
npf means nonplastic fines >30 hard
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Project Name:
Project Location:

Project Number:

Boring Contractor: Soil X Corp

44 Wharf Street Boring No. B-3
Weymouth, MA Sheet 1 of 1
2013 Location: See Figure 2

Approx. Elev.

Groundwater Observations Casing Sampler Core Date Slta_rt: 717/20
Date Time Depth | Type Auger  Split Spoon Date Finish: 7/7/20
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type Acker AD2 ATV
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24/8 0-2 2-3-3-3 Silty Sand (SM): fine sand, 20-30% npf, brown, dry. o
S2 | 24112 | 2-4 5-6-6-6 | Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf, medium
brown, dry. 4’
5 S-3 24/12 5-7 12-22-25-50/4” | Silty Sand (SM): c/f sand, 10-20% fine gravel, 12-20% npf, light
brown, dry.
e 9.
10 S-4 24/16 10 -12 6-8-15-21 Sand (SP-SM): fine sand, 5-12% npf, brown, dry.
13’
15 S-5 24/12 15-17 17-10-7-4 | Sand (SP-SM): c/f sand, 5-15% fine gravel, 5-12% npf, brown, wet.
19’
20’ S-6 24/22 20 - 22 4-7-12-23 | Silty Sand (SM): fine sand, 15-25% npf, brown, wet.
25’ S7 o424 o5 . 07 5-5-8-9 Silty Sand (SM): fine sand, 15-25% npf, brown, wet.
Silty Sand (SM): c/f sand, 5-10% fine gravel, 12-20% npf, brown,
30" 53 82 |30-30.7| 7502 | Wet
Refusal @ 30.7’
End of Boring @ 30.7
Sample Types Notes: G : . .
S - split spoon . L. . ranular So_lls Cohesive S(_)lls
plit sp 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
ST - shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
. 31-50 d 915  siff
off means coarse fo fine 250 verydense [ 16:30 very st
npf means nonplastic fines >30 hard




PP Project Name: 44 Wharf Street Boring No. B-4
CHG Project Location: Weymouth, MA Sheet 1 of 1
X Project Number: 2013 Location: See Figure 2
% &8 . .
Cetnica) e Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth | Type Auger  Split Spoon Date Finish: 7/7/20
717120 Completion Not Encountered Size I.D. 4-v 1-3/8” Driller: G. Guinto
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. (inches) (feet)
S-1 24/15 0-2 17-15-15-12 | Fill: Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf,
brown, dry.
S-2 24/15 2-4 5-6-6-5 Fill: Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf,
brown, moist.
5!
S-3 24/10 5-7 5-5-5-5 Fill: Sandy Gravel (GP-GM): m/f gravel, 25-35% c/f sand, 5-12%
npf, brick fragments, brown & gray, moist.
10’ "
S-4 1/0 10 -10.1 60/1 No Recovery
Refusal @ 10.1°
End of Boring @ 10.1°
15’
20°
25’
30°
mm Notes: Granular Soils Cohesive Soils
S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
ST - shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
. 31-50 d 9-15  stiff
o means coarsa o fine 250 verydense | 16:30 very st
>30 hard

npf means nonplastic fines




Project Name: 44 Wharf Street Boring No. B-5

7B
CHG Project Location: Weymouth, MA Sheet 1 of 1
Project Number: 2013
A

L__ Location: See Figure 2
%o, ’%{\é’

hnica) End® Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth | Type Auger  Split Spoon Date Finish: 7/7/20
717/20 Completion Not Encountered Size I.D. 4-Y4" 1-3/8” Driller: G. Guinto
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type: Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24/11 0-2 6-8-8-9 Fill: Silty Sand (SM): c/f sand, <5% fine gravel, 12-20% npf, black,
dry. 2
S-2 24112 2-4 8-13-13-15 Silty Sand (SM): fine sand, <10% fine gravel, 12-20% npf, brown,
dry.
5!
- - -8-9- i an : ¢/f sand, mostly fine sand, <10% fine gravel,
S-3 2417 5-7 8-8-9-10 Silty Sand (SM): c/f sand tly fi d, <10% fine g I
12-20% npf, brown, dry.
e 9.
10 S-4 24/15 10 -12 6-6-6-5 Sand (SP-SM): m/f sand, 5-12% npf, brown, dry.
End of Boring @ 12’
15’
20°
25’
30’
mm Notes: . L. . Granular Soils Cohesive Soils
gT splr:t spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
- shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
, 31-50 d 9-15  stiff
off means coarse fo fine 250 verydense | 1690 very s
npf means nonplastic fines >30 hard




CHG

%, %‘\Q

Project Name: 44 Wharf Street
Project Location: Weymouth, MA
Project Number: 2013

Boring No. B-6
Sheet 1 of 1
Location: See Figure 2

hnica) End® Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth Type Auger Split Spoon Dgte Finish: 7/7/20
27120 Completion 0 Size I.D. 4-" 1-3/8” Driller: G. Guinto
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type: Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 2412 0-2 8-7-6-6 Silty Sand (SM): c/f sand, <10% fine gravel, 12-20% npf, brown, dry.
S-2 24/10 2.4 8-7-7-7 Silty Sand (SM): c/f sand, <10% fine gravel, 12-20% npf, brown, dry.
5 S-3 24/17 5-7 9-10-10-10 | Silty Sand (SM): c/f sand, <10% fine gravel, 12-20% npf, brown, dry.
10 S-4 24/17 10 -12 8-9-10-10 | Silty Sand (SM): fine sand, 20-30% npf, brown, wet.
End of Boring @ 12’
15’
20°
25’
30’
mm Notes: . L. . Granular Soils Cohesive Soils
S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
ST - shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
) 31-50 d 9-15 tiff
off means coarse fo fine 250 verydense | 1690 very s
npf means nonplastic fines >30 hard
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Project Name:

Project Location:

Project Number:

44 Wharf Street
Weymouth, MA
2013

Boring No. B-7
Sheet 1 of 1
Location: See Figure 2

hnica) End® Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth Type Auger Split Spoon Dgte Finish: 7/7/20
27120 Completion . Size I.D. 4-" 1-3/8” Driller: G. Guinto
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type: Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24/6 0-2 5-6-8-12 Fill: Silty Sand (SM): c/f sand, <10% fine gravel, 12-20% npf, trace
brick fragments, dark brown, dry.
S-2 24/4 2-4 8-9-11-11 Fill: Silty Sand (SM): c/f sand, 5-15% fine gravel, 12-20% npf, trace
brick fragments, dark brown, dry. 45
5’ "Sandy Gravel (GP-GM): m/f gravel, 20-30% c/f sand, 5-12% npf,
S-3 24/6 5-7  |12:17-17-20 | yoi brown & gray, dry. .
10 S-4 24/16 10 - 12 | 8-10-12-14 | Silty Sand (SM): c/f sand, <5% fine gravel, 15-25% npf, brown,
wet.
End of Boring @ 12’
15’
20°
25’
30°
mm Notes: . L. . Granular Soils Cohesive Soils
gT splr:t spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
- shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
. 31-50 d 9-15 tiff
off means coarse fo fine 250 verydense | 1690 very s
npf means nonplastic fines >30 hard




CHG

%, %‘\Q

Project Name:
Project Location:

Project Number:

44 Wharf Street
Weymouth, MA
2013

Boring No. B-8
Sheet 1 of 1
Location: See Figure 2

hnica) End® Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth Type Auger Split Spoon Date Finish: 7/7/20
_ Size I.D. 4-" 1-3/8” Driller: G. Guinto
717120 Completion Not Encountered .
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type: Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24/12 0-2 6-8-8-7 Silty Sand (SM): c/f sand, mostly fine sand, <10% fine gravel,
.12:20%n Pf OrOW, Ay, e 2’ .
S-2 24/13 2-4 7-8-9-10 Silty Sand (SM): fine sand, 15-25% npf, light brown, dry.
5 . . .
S-3 24/15 5-7 8-12-14-14 | Silty Sand (SM): fine sand, 15-25% npf, light brown, dry.
e 9.
10 S-4 24/17 10 -12 8-8-9-9 Sand (SP-SM): m/f sand, 5-12% npf, brown, dry.
End of Boring @ 12’
15’
20°
25’
30°
mm Notes: . L. . Granular Soils Cohesive Soils
gT splr:t spoon 1. Automatic hammer used for driving & split-spoon sampler and N-Value Density N-Value Consistency
- shelby tube casing <4  veryloose <2 very soft
AF - auger flight ) 5-10 loose 2-4 soft
RC - rock core 11-30 medium 5-8 medium
. 31-50 d 915  siff
off means coarse fo fine 250 verydense | 1690 very s
npf means nonplastic fines >30 hard
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Project Name: 44 Wharf Street Boring No. B-9
Project Location: Weymouth, MA Sheet 1 of 1
Project Number: 2013

Location: See Figure 2

Boring Contractor: Soil X Corp Approx. Elev.
Groundwater Observations Casing Sampler Core Date Start:  7/7/20
Date Time Depth | Type Auger  Split Spoon Date Finish: 7/7/20
717/20 Completion Not Encountered Size I.D. 4-Y4" 1-3/8” Driller: G. Guinto
Hammer Wt. Automatic Hammer Log Prepared by C. Gross
Hammer Fall ng Type: Mobile B-57
Sample
Pen./Rec.| Depth Blows/6” Sample Description
Depth| No. | (inches) (feet)
S-1 24117 0-2 10-12-9-8 | Fill: Silty Sand (SM): c/f sand, <5% fine gravel, 12-25% npf, brick
fragments, dark brown & black, dry. ... 2.
S-2 24113 2-4 8-12-15-17 Silty Sand (SM): c/f sand, 5-15% m/f gravel,12-20% npf, brown,
dry.
5 .
S-3 24117 5-7 12-28-45-42 | Silty Sand (SM): c/f sand, 5-15% m/f gravel,12-20% npf, brown,
dry.
e 9.
10 S-4 24/17 10 -12 6-7-7-8 Sand (SP-SM): c/f sand, <10% fine gravel, 5-12% npf, brown, dry.
End of Boring @ 12’
15’
20°
25’
30°
mm Notes: Granular Soils Cohesive Soils
S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and

ST - shelby tube
AF - auger flight
RC - rock core

c/f means coarse to fine
m/f means medium to fine
npf means nonplastic fines

casing.

N-Value Density

N-Value Consistency
<2

<4 very loose very soft
5-10 loose 2-4 soft
11-30 medium 5-8 medium
31-50 dense 9-15 stiff
>50 very dense 16-30 very stiff
>30 hard




APPENDIX C
SUPPORTING CALCULATIONS

HydroCAD Drainage Analysis
TSS Calculations
Water Quality Volume and Recharge Calculations
Hydraulic Analysis
Manufacturer’s O&M Procedures




HydroCAD Drainage Analysis
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Routing Diagram for 193187-CV01-HYD-EX
Prepared by CEC, Inc., Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC




193187-CV01-HYD-EX
Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

62,085 49 50-75% Grass cover, Fair, HSG A (A1-OFF, A2-EX, A3-EX, A5-EX)
28,146 96 Gravel surface, HSG A (A1-OFF, A2-EX, A3-EX, A4-OFF, A5-EX)
45,553 98 Paved parking, HSG A (A1-OFF, A3-EX, A5-EX)

41,782 98 Roofs, HSG A (A1-OFF, A2-EX, A3-EX, A5-EX)

63,217 36 Woods, Fair, HSG A (A3-EX, A4-OFF, A5-EX)

49,447 43 Woods/grass comb., Fair, HSG A (A1-OFF)

290,230 64 TOTAL AREA




193187-CV01-HYD-EX

Prepared by CEC, Inc.
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC

Printed 7/21/2020
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers

290,230 HSG A A1-OFF, A2-EX, A3-EX, A4-OFF, A5-EX
0 HSG B
0 HSG C
0 HSG D
0 Other

290,230 TOTAL AREA



193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 4

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>0.57"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=1.27 cfs 6,084 cf

SubcatchmentA2-EX: A2-EX Runoff Area=14,662 sf 40.21% Impervious Runoff Depth>0.79"
Tc=6.0 min CN=71 Runoff=0.31 cfs 971 cf

SubcatchmentA3-EX: A3-EX Runoff Area=8,446 sf 58.44% Impervious Runoff Depth>1.56"
Flow Length=605" Tc=16.3 min CN=84 Runoff=0.28 cfs 1,098 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>0.49"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.08 cfs 363 cf

SubcatchmentA5-EX: A5-EX Runoff Area=130,168 sf 22.44% Impervious Runoff Depth>0.38"
Flow Length=616" Tc=20.3 min CN=61 Runoff=0.68 cfs 4,169 cf

Reach 1R: Routing Avg. Flow Depth=0.01" Max Vel=1.03 fps Inflow=0.08 cfs 363 cf
n=0.016 L=542.0'" S=0.0609'/" Capacity=917.83 cfs Outflow=0.06 cfs 359 cf

Reach 4R: Routing Avg. Flow Depth=0.04" Max Vel=2.47 fps Inflow=1.27 cfs 6,084 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=1.22 cfs 6,031 cf

Pond A1-P: A1-P Peak Elev=14.59" Storage=354 cf Inflow=0.31 cfs 971 cf
Discarded=0.04 cfs 966 cf Primary=0.00 cfs 0 cf Outflow=0.04 cfs 966 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=2.15 cfs 11,657 cf
Primary=2.15 cfs 11,657 cf

Total Runoff Area = 290,230 sf Runoff Volume = 12,686 cf Average Runoff Depth = 0.52"
69.91% Pervious = 202,895 sf 30.09% Impervious = 87,335 sf



193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 1.27 cfs @ 12.29 hrs, Volume= 6,084 cf, Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
13,269 98 Roofs, HSG A
34,025 98 Paved parking, HSG A
28,415 49 50-75% Grass cover, Fair, HSG A
49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF

1
| ==

Type Il 24-hr
1 " 2vear
[} 24-Hour Storm Rainfall=3.20"

Runoff Area=128,117 sf
Runoff Volume=6,084 cf
- Runoff Depth>0.57"
Flow Lengfth=231 0’
'Slope=0.0500 /"
Tc=17.3 min
- CN=66

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment A2-EX: A2-EX

Runoff = 0.31cfs@ 12.10 hrs, Volume= 971 cf, Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
5,895 98 Roofs, HSG A
0 98 Paved parking, HSG A
8,201 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
566 96 Gravel surface, HSG A
14,662 71 Weighted Average

8,767 59.79% Pervious Area
5,895 40.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2-EX: A2-EX
Hydrograph

034
0324 |
034
0284
0269
0244
0224
024
0189
0164 |
0144
0124
014
0084 |
0.064
0044
0024

Flow (cfs)

LLLL LLLy LLL LLLy LLLy LLL ""I”""I/""/""""'/""/""""'/""
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment A3-EX: A3-EX

Runoff = 0.28 cfs @ 12.23 hrs, Volume= 1,098 cf, Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
3,745 98 Roofs, HSG A
1,191 98 Paved parking, HSG A
2,014 49 50-75% Grass cover, Fair, HSG A
252 36 Woods, Fair, HSG A
1,244 96 Gravel surface, HSG A

8,446 84 Weighted Average

3,510 41.56% Pervious Area
4,936 58.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
0.6 40 0.0500 1.12 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland Kv=5.0 fps
1.0 260 0.0500 4.54 Shallow Concentrated Flow, SHALLOW CONC FLOW
Paved Kv=20.3 fps
0.9 255 0.0600 4.97 Shallow Concentrated Flow, SHALLOW CONC FLOW

Paved Kv=20.3 fps

16.3 605 Total
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Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall

X
s
o c
>~
TO
[N
s ©
Vy
0
Q5
o
o a
o 2
- O

Page 8
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Subcatchment A3-EX: A3-EX

Hydrograph
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193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.08 cfs @ 12.21 hrs, Volume= 363 cf, Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average

8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Hydrograph
A e
ey KM Typelll24-hr
00754 | kA T B (N I ,_Yéar,
oord | I R R N S S
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Summary for Subcatchment A5-EX: A5-EX

Runoff = 0.68 cfs @ 12.41 hrs, Volume= 4,169 cf, Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
18,873 98 Roofs, HSG A
10,337 98 Paved parking, HSG A
23,455 49 50-75% Grass cover, Fair, HSG A
58,222 36 Woods, Fair, HSG A
19,281 96 Gravel surface, HSG A
130,168 61 Weighted Average

100,958 77.56% Pervious Area
29,210 22.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.8 100 0.1300 0.90 Shallow Concentrated Flow, SHALLOW CONC.
Forest w/Heavy Litter Kv= 2.5 fps

4.4 200 0.0900 0.75 Shallow Concentrated Flow, SHALL CONC. FLOW 2

Forest w/Heavy Litter Kv= 2.5 fps

0.3 266 0.0300 16.09 193.04 Channel Flow, CHANNEL FLOW
Area= 12.0 sf Perim=12.0' r=1.00'
n=0.016 Asphalt, rough

20.3 616 Total
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Subcatchment A5-EX: A5-EX
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 0.49" for 2-Year, 24-Hour Storm event
Inflow = 0.08 cfs @ 12.21 hrs, Volume= 363 cf
Outflow = 0.06 cfs @ 12.54 hrs, Volume= 359 cf, Atten=21%, Lag= 19.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps, Min. Travel Time= 8.8 min
Avg. Velocity = 1.03 fps, Avg. Travel Time= 8.8 min

Peak Storage= 33 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.01'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

I
Reach 1R: Routing
Hydrograph
A Ee
S e | [moufiow

0.085 P | | | | | | | | | | | |
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el | #  n=0016
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oo3f N - ap acity=917.83 cfs |
o025y | Blee L o
o2y - o T HAaxZ»y:" ‘
oost M |
0.01 \ I I I I I I
0.005 £

Cé”"GH”7””8””9””10””11””1I2'"'1Ié""1;1""1;5""16""1%""15""19""20

Time (hours)



193187-CV01-HYD-EX Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 13

Summary for Reach 4R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 0.57" for 2-Year, 24-Hour Storm event
Inflow = 1.27 cfs @ 12.29 hrs, Volume= 6,084 cf
Outflow = 1.22cfs @ 12.42 hrs, Volume= 6,031 cf, Atten=4%, Lag="7.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.47 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 1.26 fps, Avg. Travel Time= 8.2 min

Peak Storage= 306 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

1
Reach 4R: Routing
Hydrograph
T =
I Inflow Area=128,117 sf
| KM Avg.Flow Depth=0.04'
B - Max Vel=2.47 fps
- n=oote
sty B4 L=618.0
0 [ s=ooets
. M7 capacity=022.36 cfs
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Summary for Pond A1-P: A1-P

Inflow Area = 14,662 sf, 40.21% Impervious, Inflow Depth > 0.79" for 2-Year, 24-Hour Storm event
Inflow = 0.31cfs@ 12.10 hrs, Volume= 971 cf

Outflow = 0.04 cfs @ 12.97 hrs, Volume= 966 cf, Atten= 86%, Lag= 52.3 min

Discarded = 0.04 cfs @ 12.97 hrs, Volume= 966 cf

Primary = 0.00cfs@ 5.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=14.59' @ 12.97 hrs Surf.Area= 776 sf Storage= 354 cf

Plug-Flow detention time=91.0 min calculated for 966 cf (99% of inflow)
Center-of-Mass det. time=89.1 min ( 914.9 - 825.8)

Volume Invert Avail.Storage Storage Description
#1 16.00' 709 cf West Depression (Prismatic)Listed below (Recalc)
#2 14.00' 6,091 cf East Depression (Prismatic)Listed below (Recalc)
6,800 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
16.00 59 0 0
17.00 673 366 366
17.50 700 343 709
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
14.00 425 0 0
15.00 1,019 722 722
16.00 1,799 1,409 2,131
17.00 3,060 2,430 4,561
17.50 3,060 1,530 6,091
Device Routing Invert Outlet Devices
#1  Primary 17.10' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 14.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.04 cfs @ 12.97 hrs HW=14.59' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.04 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=14.00' (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 30.09% Impervious, Inflow Depth > 0.48" for 2-Year, 24-Hour Storm event
Inflow = 215cfs @ 12.41 hrs, Volume= 11,657 cf
Primary = 215cfs @ 12.41 hrs, Volume= 11,657 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

I
|
! A Inflow

| 0O Primary

=20 Inflow Area=290,230 sf

Flow (cfs)

-
L

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>1.39"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=3.53 cfs 14,791 cf

SubcatchmentA2-EX: A2-EX Runoff Area=14,662 sf 40.21% Impervious Runoff Depth>1.74"
Tc=6.0 min  CN=71 Runoff=0.72 cfs 2,128 cf

SubcatchmentA3-EX: A3-EX Runoff Area=8,446 sf 58.44% Impervious Runoff Depth>2.80"
Flow Length=605" Tc=16.3 min CN=84 Runoff=0.50 cfs 1,972 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>1.26"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.25 cfs 927 cf

SubcatchmentA5-EX: A5-EX Runoff Area=130,168 sf 22.44% Impervious Runoff Depth>1.07"
Flow Length=616" Tc=20.3 min CN=61 Runoff=2.47 cfs 11,586 cf

Reach 1R: Routing Avg. Flow Depth=0.01" Max Vel=1.38 fps Inflow=0.25 cfs 927 cf
n=0.016 L=542.0'" S=0.0609'/" Capacity=917.83 cfs Outflow=0.21 cfs 919 cf

Reach 4R: Routing Avg. Flow Depth=0.07" Max Vel=3.45 fps Inflow=3.53 cfs 14,791 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=3.45 cfs 14,701 cf

Pond A1-P: A1-P Peak Elev=15.23" Storage=979 cf Inflow=0.72 cfs 2,128 cf
Discarded=0.07 cfs 1,774 cf Primary=0.00 cfs O cf Outflow=0.07 cfs 1,774 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=6.51 cfs 29,178 cf
Primary=6.51 cfs 29,178 cf

Total Runoff Area = 290,230 sf Runoff Volume = 31,404 cf Average Runoff Depth = 1.30"
69.91% Pervious = 202,895 sf 30.09% Impervious = 87,335 sf
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Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 3.53cfs @ 12.26 hrs, Volume= 14,791 cf,

Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

13,269 98 Roofs, HSG A

34,025 98 Paved parking, HSG A

28,415 49 50-75% Grass cover, Fair, HSG A

49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF

24-Hour fStor
" Runoff
Runoff V

Flow (cfs)

F

m Rainfall=4.70"
'Area=128,117 sf
olume=14,791 cf

low Lengfth=231 0’
'Slope=0.0500 /"

Time (hours)

5 6 7 8 9 10 1" 12 13 14 15 16
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Summary for Subcatchment A2-EX: A2-EX

Runoff = 0.72cfs @ 12.10 hrs, Volume= 2,128 cf, Depth> 1

74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

5,895 98 Roofs, HSG A
0 98 Paved parking, HSG A
8,201 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
566 96 Gravel surface, HSG A

14,662 71 Weighted Average

8,767 59.79% Pervious Area
5,895 40.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2-EX: A2-EX

Hydrograph
0.8
o | 1 Typeli24hr
oes{ | .k . 10-Year
osf | 24-Hour Storm Rainfall=4.70"
sl |l T Runoff Area=14,662 sf
4  Runoff Volume=2,128 cf
gt RunoffDepth>1.74"
Bl M Tese0min
oy B4 CN=T1
s\ . . .BgA
o2 | I R R S A R
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oy | ‘
0.054 | 1 1 1 1
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Summary for Subcatchment A3-EX: A3-EX

Runoff = 0.50 cfs @ 12.22 hrs, Volume= 1,972 cf, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
3,745 98 Roofs, HSG A
1,191 98 Paved parking, HSG A
2,014 49 50-75% Grass cover, Fair, HSG A
252 36 Woods, Fair, HSG A
1,244 96 Gravel surface, HSG A

8,446 84 Weighted Average

3,510 41.56% Pervious Area
4,936 58.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
0.6 40 0.0500 1.12 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland Kv=5.0 fps
1.0 260 0.0500 4.54 Shallow Concentrated Flow, SHALLOW CONC FLOW
Paved Kv=20.3 fps
0.9 255 0.0600 4.97 Shallow Concentrated Flow, SHALLOW CONC FLOW

Paved Kv=20.3 fps

16.3 605 Total
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Runoff

= 0.25cfs @ 12.19 hrs, Volume=

Summary for Subcatchment A4-OFF: A4-OFF

927 cf, Depth> 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average
8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total
Subcatchment A4-OFF: A4-OFF
Hydrograph
(' | Im
ol | = (8 Runor]
| CFl Typeli24hr
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Summary for Subcatchment A5-EX: A5-EX

Runoff = 247 cfs @ 12.32 hrs, Volume= 11,586 cf, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
18,873 98 Roofs, HSG A
10,337 98 Paved parking, HSG A
23,455 49 50-75% Grass cover, Fair, HSG A
58,222 36 Woods, Fair, HSG A
19,281 96 Gravel surface, HSG A
130,168 61 Weighted Average

100,958 77.56% Pervious Area
29,210 22.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.8 100 0.1300 0.90 Shallow Concentrated Flow, SHALLOW CONC.
Forest w/Heavy Litter Kv= 2.5 fps

4.4 200 0.0900 0.75 Shallow Concentrated Flow, SHALL CONC. FLOW 2

Forest w/Heavy Litter Kv= 2.5 fps

0.3 266 0.0300 16.09 193.04 Channel Flow, CHANNEL FLOW
Area= 12.0 sf Perim=12.0' r=1.00'
n=0.016 Asphalt, rough

20.3 616 Total
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Subcatchment A5-EX: A5-EX
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 1.26" for 10-Year, 24-Hour Storm event
Inflow = 0.25cfs @ 12.19 hrs, Volume= 927 cf
Outflow = 0.21cfs @ 12.38 hrs, Volume= 919 cf, Atten= 13%, Lag= 11.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.38 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 8.7 min

Peak Storage= 85 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.01'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

T
Reach 1R: Routing
Hydrograph
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Summary for Reach 4R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 1.39" for 10-Year, 24-Hour Storm event
Inflow = 3.53cfs @ 12.26 hrs, Volume= 14,791 cf
Outflow = 3.45cfs @ 12.35 hrs, Volume= 14,701 cf, Atten=2%, Lag= 5.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.45 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 1.55 fps, Avg. Travel Time= 6.6 min

Peak Storage= 619 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

Reach 4R: Routing
Hydrograph

@ Inflow
O Outflow

Inflow Area=128,117 sf

- n=0.016
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'L=618.0"

Flow (cfs)
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Summary for Pond A1-P: A1-P

Inflow Area = 14,662 sf, 40.21% Impervious, Inflow Depth > 1.74" for 10-Year, 24-Hour Storm event
Inflow = 0.72cfs @ 12.10 hrs, Volume= 2,128 cf

Outflow = 0.07 cfs @ 13.45 hrs, Volume= 1,774 cf, Atten=91%, Lag= 81.0 min

Discarded = 0.07 cfs @ 13.45 hrs, Volume= 1,774 cf

Primary = 0.00cfs@ 5.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=15.23' @ 13.45 hrs Surf.Area= 1,200 sf Storage= 979 cf

Plug-Flow detention time= 169.3 min calculated for 1,769 cf (83% of inflow)
Center-of-Mass det. time= 122.1 min ( 930.2 - 808.0 )

Volume Invert Avail.Storage Storage Description
#1 16.00' 709 cf West Depression (Prismatic)Listed below (Recalc)
#2 14.00' 6,091 cf East Depression (Prismatic)Listed below (Recalc)
6,800 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
16.00 59 0 0
17.00 673 366 366
17.50 700 343 709
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
14.00 425 0 0
15.00 1,019 722 722
16.00 1,799 1,409 2,131
17.00 3,060 2,430 4,561
17.50 3,060 1,530 6,091
Device Routing Invert Outlet Devices
#1  Primary 17.10' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 14.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.07 cfs @ 13.45 hrs HW=15.23' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=14.00' (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 30.09% Impervious, Inflow Depth > 1.21" for 10-Year, 24-Hour Storm event
Inflow = 6.51 cfs @ 12.34 hrs, Volume= 29,178 cf
Primary = 6.51 cfs @ 12.34 hrs, Volume= 29,178 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

A Inflow
0O Primary

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>1.90"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=4.93 cfs 20,255 cf

SubcatchmentA2-EX: A2-EX Runoff Area=14,662 sf 40.21% Impervious Runoff Depth>2.31"
Tc=6.0 min  CN=71 Runoff=0.96 cfs 2,827 cf

SubcatchmentA3-EX: A3-EX Runoff Area=8,446 sf 58.44% Impervious Runoff Depth>3.50"
Flow Length=605" Tc=16.3 min CN=84 Runoff=0.61 cfs 2,461 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>1.75"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.35 cfs 1,286 cf

SubcatchmentA5-EX: A5-EX Runoff Area=130,168 sf 22.44% Impervious Runoff Depth>1.52"
Flow Length=616" Tc=20.3 min CN=61 Runoff=3.65 cfs 16,455 cf

Reach 1R: Routing Avg. Flow Depth=0.02" Max Vel=1.55 fps Inflow=0.35 cfs 1,286 cf
n=0.016 L=542.0' S=0.0609'/" Capacity=917.83 cfs Outflow=0.31 cfs 1,277 cf

Reach 4R: Routing Avg. Flow Depth=0.09'" Max Vel=3.82 fps Inflow=4.93 cfs 20,255 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=4.82 cfs 20,152 cf

Pond A1-P: A1-P Peak Elev=15.54" Storage=1,379 cf Inflow=0.96 cfs 2,827 cf
Discarded=0.08 cfs 2,193 cf Primary=0.00 cfs 0 cf Outflow=0.08 cfs 2,193 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=9.30 cfs 40,346 cf
Primary=9.30 cfs 40,346 cf

Total Runoff Area = 290,230 sf Runoff Volume = 43,284 cf Average Runoff Depth = 1.79"
69.91% Pervious = 202,895 sf 30.09% Impervious = 87,335 sf
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Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 493 cfs@ 12.25 hrs, Volume= 20,255 cf, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

13,269 98 Roofs, HSG A

34,025 98 Paved parking, HSG A

28,415 49 50-75% Grass cover, Fair, HSG A

49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF

Time (hours)

Hydrograph
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Summary for Subcatchment A2-EX: A2-EX

Runoff = 0.96 cfs @ 12.10 hrs, Volume= 2,827 cf, Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
5,895 98 Roofs, HSG A
0 98 Paved parking, HSG A
8,201 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
566 96 Gravel surface, HSG A
14,662 71 Weighted Average

8,767 59.79% Pervious Area
5,895 40.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2-EX: A2-EX
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" Runoff Area=14,662 sf
- Runoff Volume=2,827 cf
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Flow (cfs)

' Tc=6.0 min
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Summary for Subcatchment A3-EX: A3-EX

Runoff = 0.61cfs@ 12.22 hrs, Volume= 2,461 cf, Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
3,745 98 Roofs, HSG A
1,191 98 Paved parking, HSG A
2,014 49 50-75% Grass cover, Fair, HSG A
252 36 Woods, Fair, HSG A
1,244 96 Gravel surface, HSG A

8,446 84 Weighted Average

3,510 41.56% Pervious Area
4,936 58.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
0.6 40 0.0500 1.12 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland Kv=5.0 fps
1.0 260 0.0500 4.54 Shallow Concentrated Flow, SHALLOW CONC FLOW
Paved Kv=20.3 fps
0.9 255 0.0600 4.97 Shallow Concentrated Flow, SHALLOW CONC FLOW

Paved Kv=20.3 fps

16.3 605 Total
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Subcatchment A3-EX: A3-EX
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff

0.35cfs @ 12.18 hrs, Volume=

1,286 cf, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average
8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total
Subcatchment A4-OFF: A4-OFF
Hydrograph
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Summary for Subcatchment A5-EX: A5-EX

Runoff = 3.65cfs @ 12.31 hrs, Volume= 16,455 cf, Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
18,873 98 Roofs, HSG A
10,337 98 Paved parking, HSG A
23,455 49 50-75% Grass cover, Fair, HSG A
58,222 36 Woods, Fair, HSG A
19,281 96 Gravel surface, HSG A
130,168 61 Weighted Average

100,958 77.56% Pervious Area
29,210 22.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.8 100 0.1300 0.90 Shallow Concentrated Flow, SHALLOW CONC.
Forest w/Heavy Litter Kv= 2.5 fps

4.4 200 0.0900 0.75 Shallow Concentrated Flow, SHALL CONC. FLOW 2

Forest w/Heavy Litter Kv= 2.5 fps

0.3 266 0.0300 16.09 193.04 Channel Flow, CHANNEL FLOW
Area= 12.0 sf Perim=12.0' r=1.00'
n=0.016 Asphalt, rough

20.3 616 Total
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Subcatchment A5-EX: A5-EX

Hydrograph
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 1.75" for 25-Year, 24-Hour Storm event
Inflow = 0.35cfs @ 12.18 hrs, Volume= 1,286 cf
Outflow = 0.31cfs @ 12.35 hrs, Volume= 1,277 cf, Atten=11%, Lag= 10.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.55 fps, Min. Travel Time= 5.8 min
Avg. Velocity = 1.05 fps, Avg. Travel Time= 8.6 min

Peak Storage= 110 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

I
Reach 1R: Routing
Hydrograph
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Summary for Reach 4R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 1.90" for 25-Year, 24-Hour Storm event
Inflow = 493 cfs@ 12.25 hrs, Volume= 20,255 cf
Outflow = 4.82cfs @ 12.34 hrs, Volume= 20,152 cf, Atten=2%, Lag=4.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.82 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.67 fps, Avg. Travel Time= 6.2 min

Peak Storage= 783 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

¥
Reach 4R: Routing
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|| [ AveFlowDepth=0.00"
41 [Pl MaxVel=3.82fps
! I ~ L=618.0'
s ) A S=0.0615"T"
1T 22.36 cfs
n
| s
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



193187-CV01-HYD-EX Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 40

Summary for Pond A1-P: A1-P

Inflow Area = 14,662 sf, 40.21% Impervious, Inflow Depth > 2.31" for 25-Year, 24-Hour Storm event
Inflow = 0.96 cfs @ 12.10 hrs, Volume= 2,827 cf

Outflow = 0.08 cfs @ 13.61 hrs, Volume= 2,193 cf, Atten=92%, Lag= 91.2 min

Discarded = 0.08 cfs @ 13.61 hrs, Volume= 2,193 cf

Primary = 0.00cfs@ 5.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=15.54'@ 13.61 hrs Surf.Area= 1,436 sf Storage= 1,379 cf

Plug-Flow detention time= 183.4 min calculated for 2,186 cf (77% of inflow)
Center-of-Mass det. time= 126.0 min ( 927.7 - 801.7 )

Volume Invert Avail.Storage Storage Description
#1 16.00' 709 cf West Depression (Prismatic)Listed below (Recalc)
#2 14.00' 6,091 cf East Depression (Prismatic)Listed below (Recalc)
6,800 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
16.00 59 0 0
17.00 673 366 366
17.50 700 343 709
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
14.00 425 0 0
15.00 1,019 722 722
16.00 1,799 1,409 2,131
17.00 3,060 2,430 4,561
17.50 3,060 1,530 6,091
Device Routing Invert Outlet Devices
#1  Primary 17.10' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 14.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.08 cfs @ 13.61 hrs HW=15.54' (Free Discharge)
T o=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=14.00' (Free Discharge)
t_1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Pond A1-P: A1-P
Hydrograph
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 30.09% Impervious, Inflow Depth > 1.67" for 25-Year, 24-Hour Storm event
Inflow = 9.30cfs @ 12.32 hrs, Volume= 40,346 cf
Primary = 9.30cfs @ 12.32 hrs, Volume= 40,346 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>2.73"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=7.20 cfs 29,181 cf

SubcatchmentA2-EX: A2-EX Runoff Area=14,662 sf 40.21% Impervious Runoff Depth>3.23"
Tc=6.0 min  CN=71 Runoff=1.34 cfs 3,946 cf

SubcatchmentA3-EX: A3-EX Runoff Area=8,446 sf 58.44% Impervious Runoff Depth>4.56"
Flow Length=605" Tc=16.3 min CN=84 Runoff=0.79 cfs 3,213 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>2.55"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.53 cfs 1,879 cf

SubcatchmentA5-EX: A5-EX Runoff Area=130,168 sf 22.44% Impervious Runoff Depth>2.27"
Flow Length=616" Tc=20.3 min CN=61 Runoff=5.62 cfs 24,604 cf

Reach 1R: Routing Avg. Flow Depth=0.02" Max Vel=1.81 fps Inflow=0.53 cfs 1,879 cf
n=0.016 L=542.0' S=0.0609'/" Capacity=917.83 cfs Outflow=0.48 cfs 1,868 cf

Reach 4R: Routing Avg. Flow Depth=0.11" Max Vel=4.26 fps Inflow=7.20 cfs 29,181 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=7.06 cfs 29,059 cf

Pond A1-P: A1-P Peak Elev=15.96" Storage=2,055 cf Inflow=1.34 cfs 3,946 cf
Discarded=0.10 cfs 2,815 cf Primary=0.00 cfs O cf Outflow=0.10 cfs 2,815 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=13.83 cfs 58,744 cf
Primary=13.83 cfs 58,744 cf

Total Runoff Area = 290,230 sf Runoff Volume = 62,822 cf Average Runoff Depth = 2.60"
69.91% Pervious = 202,895 sf 30.09% Impervious = 87,335 sf
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Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 7.20 cfs @ 12.25 hrs, Volume= 29,181 cf, Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
13,269 98 Roofs, HSG A
34,025 98 Paved parking, HSG A
28,415 49 50-75% Grass cover, Fair, HSG A
49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF
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Summary for Subcatchment A2-EX: A2-EX

Runoff = 1.34cfs @ 12.09 hrs, Volume= 3,946 cf, Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
5,895 98 Roofs, HSG A
0 98 Paved parking, HSG A
8,201 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
566 96 Gravel surface, HSG A
14,662 71 Weighted Average

8,767 59.79% Pervious Area
5,895 40.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2-EX: A2-EX
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Summary for Subcatchment A3-EX: A3-EX

Runoff = 0.79cfs @ 12.22 hrs, Volume= 3,213 cf, Depth> 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
3,745 98 Roofs, HSG A
1,191 98 Paved parking, HSG A
2,014 49 50-75% Grass cover, Fair, HSG A
252 36 Woods, Fair, HSG A
1,244 96 Gravel surface, HSG A

8,446 84 Weighted Average

3,510 41.56% Pervious Area
4,936 58.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
0.6 40 0.0500 1.12 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland Kv=5.0 fps
1.0 260 0.0500 4.54 Shallow Concentrated Flow, SHALLOW CONC FLOW
Paved Kv=20.3 fps
0.9 255 0.0600 4.97 Shallow Concentrated Flow, SHALLOW CONC FLOW

Paved Kv=20.3 fps

16.3 605 Total
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Subcatchment A3-EX: A3-EX
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Type Il 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"
Printed 7/21/2020

Runoff

0.53cfs @ 12.17 hrs, Volume=

Summary for Subcatchment A4-OFF: A4-OFF

1,879 cf, Depth> 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average
8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total
Subcatchment A4-OFF: A4-OFF
Hydrograph
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Summary for Subcatchment A5-EX: A5-EX

Runoff = 5.62cfs @ 12.30 hrs, Volume= 24,604 cf, Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
18,873 98 Roofs, HSG A
10,337 98 Paved parking, HSG A
23,455 49 50-75% Grass cover, Fair, HSG A
58,222 36 Woods, Fair, HSG A
19,281 96 Gravel surface, HSG A
130,168 61 Weighted Average

100,958 77.56% Pervious Area
29,210 22.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.8 50 0.0600 0.06 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.8 100 0.1300 0.90 Shallow Concentrated Flow, SHALLOW CONC.
Forest w/Heavy Litter Kv= 2.5 fps

4.4 200 0.0900 0.75 Shallow Concentrated Flow, SHALL CONC. FLOW 2

Forest w/Heavy Litter Kv= 2.5 fps

0.3 266 0.0300 16.09 193.04 Channel Flow, CHANNEL FLOW
Area= 12.0 sf Perim=12.0' r=1.00'
n=0.016 Asphalt, rough

20.3 616 Total
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Subcatchment A5-EX: A5-EX

Hydrograph

I . = - I | o

 EFLBTRBET <
s @ NoogNTZ ED i

| N V—I ({e] 6 O N 1] 3,N | [

! —_ O Il .9 A - Q | [~

| — — - L = o | 5
\\,\\\\I\\W\I\O\\Afm\.@l\z \\\\\\ R [

| O h ™M N (o7] __, | F

[ Q. c T | w- c [ | -~

! > =1 o o O ! i
2 FggodF ”

- k25853 | =

| | mA m (o] | | s
- E£3sz N||.

| | o [T m | | ™ —

| | - mf | | i
R LN s o i

” 3 = ” R)

| =} |~
I x i

” [«

, [
I [

” w3\wl

| -1w

! <
. __ _|ISNN SN TEeee— | e

” [~ g

| ! -1ﬁ
R ”

| | -

| | ™ —

| | |
\\” \\\\\\ I ” \\\\\\ [

| | | | | | Im

| | | | | | |

| | | | | | -
- C T T T T CT T !

| | | | | | - o

| | | | | | ”
I L [ |

| i T T i | [

| | | | | | S

| | | | | | |

| | | | | | |
I e S ”

| | | | | | -~

| | | | | | I~

| | | | | | B
- e s e [ i

” ” ” ” ” ” o

| | | | | | |

./,_ . — ./,_ . ._ . — ._ . ._ . /,_ l5

© 0 < ™ ~ - o

(s30) moy4



193187-CV01-HYD-EX Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/21/2020
HydroCAD® 10.00-25 s/n 10498 © 2019 HydroCAD Software Solutions LLC Page 51

Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 2.55" for 100-Year, 24-Hour Storm event
Inflow = 0.53cfs@ 12.17 hrs, Volume= 1,879 cf
Outflow = 0.48 cfs @ 12.32 hrs, Volume= 1,868 cf, Atten= 9%, Lag= 8.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 8.5 min

Peak Storage= 145 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

¥
Reach 1R: Routing

| | | | | Hy(‘irogra‘ph | | | | | | |
R  Inflow Area=8,837 sf
| | AveFiowbeptn=0oz
™1 KB  MaxVel=1.81fps
Wl n=0016
s B L=5420"
7 I RN ¢ ] © s=ooe09
ood | Capacity=917.83 cfs
R I ]

05”"é'"'%'mé""é”"fo'"'1'5""1'5""1'3""1'4""1'5""1'é""1'%""1'é'"'1'9”"2'0

Time (hours)
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Summary for Reach 4R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 2.73" for 100-Year, 24-Hour Storm event
Inflow = 7.20 cfs @ 12.25 hrs, Volume= 29,181 cf
Outflow = 7.06 cfs @ 12.32 hrs, Volume= 29,059 cf, Atten=2%, Lag= 4.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.26 fps, Min. Travel Time= 2.4 min
Avg. Velocity = 1.82 fps, Avg. Travel Time= 5.7 min

Peak Storage= 1,025 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

Reach 4R: Routing

@ Inflow
O Outflow

Flow (cfs)

Time (hours)
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Summary for Pond A1-P: A1-P

Inflow Area = 14,662 sf, 40.21% Impervious, Inflow Depth > 3.23" for 100-Year, 24-Hour Storm event
Inflow = 1.34cfs @ 12.09 hrs, Volume= 3,946 cf

Outflow = 0.10 cfs @ 13.80 hrs, Volume= 2,815 cf, Atten=93%, Lag= 102.6 min

Discarded = 0.10 cfs @ 13.80 hrs, Volume= 2,815 cf

Primary = 0.00cfs@ 5.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=15.96' @ 13.80 hrs Surf.Area= 1,766 sf Storage= 2,055 cf

Plug-Flow detention time= 197.4 min calculated for 2,805 cf (71% of inflow)
Center-of-Mass det. time=131.9 min ( 926.1 - 794.2 )

Volume Invert Avail.Storage Storage Description
#1 16.00' 709 cf West Depression (Prismatic)Listed below (Recalc)
#2 14.00' 6,091 cf East Depression (Prismatic)Listed below (Recalc)
6,800 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
16.00 59 0 0
17.00 673 366 366
17.50 700 343 709
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
14.00 425 0 0
15.00 1,019 722 722
16.00 1,799 1,409 2,131
17.00 3,060 2,430 4,561
17.50 3,060 1,530 6,091
Device Routing Invert Outlet Devices
#1  Primary 17.10' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 14.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 13.80 hrs HW=15.96" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=14.00' (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Pond A1-P: A1-P
Hydrograph

= Inflow
[ Outflow

Inflow Area=14,662 sf | |52
 Peak Elev=15.96'

Flow (cfs)

11 12 13 14 15 16 17 18 19
Time (hours)
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 30.09% Impervious, Inflow Depth > 2.43" for 100-Year, 24-Hour Storm event
Inflow = 13.83 cfs @ 12.31 hrs, Volume= 58,744 cf
Primary = 13.83 cfs @ 12.31 hrs, Volume= 58,744 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Hydrograph
| | | | | | | | | | | | | | | H Inflow
of | mmm | | neimay
| R A R A I ey vy ) | | —_ | |
wWf | =28 Inflow Area=290,230 sf
5 vy T Y
13 ] | | | | | | | | | | | |
A ]
123 l l l l l l l l l l l l l
1 ¢ I R i N
I N BN b L __d____t___]
10 . | | | | | | | | | | | |
m 9 | | | | | | | | | | | | | |
‘c 5 ey}
-~ 8 . | | | | | | | | | | | | |
3 L S ]
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1 P it e e e e e i 4 ——m———t————————f ——— A= —— — — — —
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Project Notes

Rainfall events imported from "185868-Drainage-HydroCAD-EX.hcp"
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year, 24-Hour Storm Type Il 24-hr Default 24.00 1 3.20 2
2 10-Year, 24-Hour Storm Type Il 24-hr Default 24.00 1 470 2
3  25-Year, 24-Hour Storm Type Il 24-hr Default 24.00 1 550 2
4 100-Year, 24-Hour Storm  Type lll 24-hr Default 2400 1 6.70 2
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Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

68,520 49 50-75% Grass cover, Fair, HSG A (A1-OFF, A10-PR, A11-PR, A12-PR, A2-PR,

A3-PR, A5-PR, A7-PR, A9-PR)
7,055 96 Gravel surface, HSG A (A1-OFF, A4-OFF)

88,885 98 Paved parking, HSG A (A1-OFF, A10-PR, A11-PR, A12-PR, A2-PR, A3-PR,
A5-PR, A7-PR)

41,743 98 Roofs, HSG A (A1-OFF, A10-PR, A12-PR, A6-PR, A7-PR, A8-PR)

34,564 36 Woods, Fair, HSG A (A11-PR, A4-OFF, A5-PR, A9-PR)

49,447 43 Woods/grass comb., Fair, HSG A (A1-OFF)

290,214 70 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers
290,214 HSG A A1-OFF, A10-PR, A11-PR, A12-PR, A2-PR, A3-PR, A4-OFF, A5-PR, A6-PR,
A7-PR, A8-PR, A9-PR

HSG B

HSGC

HSG D

Other

290,214 TOTAL AREA

o O O o
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover
68,520 0 0 0 0 68,520 50-75% Grass
cover, Fair
7,055 0 0 0 0 7,055 Gravel surface
88,885 0 0 0 0 88,885 Paved parking
41,743 0 0 0 0 41,743  Roofs
34,564 0 0 0 0 34,564 Woods, Fair
49,447 0 0 0 0 49,447 Woods/grass
comb., Fair
290,214 0 0 0 0 290,214 TOTAL AREA

St
N
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill

Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 2R 1.00 -1.00 200.0 0.0100 0.012 18.0 0.0 0.0

2 5R 10.00 0.00 200.0 0.0500 0.012 18.0 0.0 0.0

3 ©6R 2.50 0.00 50.0 0.0500 0.012 18.0 0.0 0.0

4 A1-P 17.00 14.80 220.0 0.0100 0.012 12.0 0.0 0.0

5 A2-P 16.00 15.50 21.0 0.0238 0.012 12.0 0.0 0.0

6 A3-P 13.00 12.90 9.0 0.0111 0.012 12.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>0.64"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=1.27 cfs 6,828 cf

SubcatchmentA10-PR: A10-PR Runoff Area=19,711 sf 83.95% Impervious Runoff Depth>2.17"
Tc=6.0 min  CN=90 Runoff=1.13 cfs 3,559 cf

SubcatchmentA11-PR: A7-PR Runoff Area=6,482 sf 3.70% Impervious Runoff Depth>0.09"
Tc=6.0 min CN=48 Runoff=0.00 cfs 48 cf

SubcatchmentA12-PR: A12-PR Runoff Area=6,309 sf 71.93% Impervious Runoff Depth>1.68"
Tc=6.0 min CN=84 Runoff=0.28 cfs 884 cf

SubcatchmentA2-PR: A2-PR Runoff Area=17,558 sf 79.08% Impervious Runoff Depth>2.00"
Tc=6.0 min  CN=88 Runoff=0.93 cfs 2,919 cf

SubcatchmentA3-PR: A3-PR Runoff Area=24,198 sf 86.63% Impervious Runoff Depth>2.26"
Tc=6.0 min  CN=91 Runoff=1.43 cfs 4,550 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>0.56"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.08 cfs 410 cf

SubcatchmentA5-PR: A5-PR Runoff Area=33,865 sf 2.70% Impervious Runoff Depth>0.01"
Flow Length=295" Tc=17.2 min CN=42 Runoff=0.00 cfs 37 cf

SubcatchmentA6-PR: A6-PR Runoff Area=12,206 sf 100.00% Impervious Runoff Depth>2.97"
Tc=6.0 min  CN=98 Runoff=0.86 cfs 3,016 cf

SubcatchmentA7-PR: A7-PR Runoff Area=12,418 sf 54.38% Impervious Runoff Depth>1.15"
Tc=6.0 min CN=76 Runoff=0.37 cfs 1,191 cf

SubcatchmentA8-PR: A8-PR Runoff Area=7,290 sf 100.00% Impervious Runoff Depth>2.97"
Tc=6.0 min  CN=98 Runoff=0.52 cfs 1,802 cf

SubcatchmentA9-PR: A9-PR Runoff Area=13,223 sf 0.00% Impervious Runoff Depth>0.02"
Flow Length=295" Tc=20.6 min CN=43 Runoff=0.00 cfs 23 cf

Reach 1R: Routing Avg. Flow Depth=0.01" Max Vel=1.03 fps Inflow=0.08 cfs 410 cf
n=0.016 L=542.0'" S=0.0609'/" Capacity=917.83 cfs Outflow=0.06 cfs 407 cf

Reach 2R: Routing Avg. Flow Depth=0.00" Max Vel=0.00 fps Inflow=0.00 cfs O cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0100'/" Capacity=11.38 cfs Outflow=0.00 cfs 0 cf

Reach 3R: Routing Avg. Flow Depth=0.01" Max Vel=0.56 fps Inflow=0.00 cfs 48 cf
n=0.016 L=400.0' S=0.0500'" Capacity=102.34 cfs Outflow=0.00 cfs 47 cf

Reach 5R: Routing Avg. Flow Depth=0.23' Max Vel=7.51 fps Inflow=1.28 cfs 7,236 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0500'/" Capacity=25.45 cfs Outflow=1.27 cfs 7,231 cf
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Reach 6R: Routing Avg. Flow Depth=0.23' Max Vel=7.64 fps Inflow=1.35 cfs 7,369 cf

18.0" Round Pipe n=0.012 L=50.0' S=0.0500'/" Capacity=25.45 cfs Outflow=1.35 cfs 7,368 cf

Reach 7R: Routing Avg. Flow Depth=0.04" Max Vel=2.47 fps Inflow=1.27 cfs 6,828 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=1.22 cfs 6,792 cf

Pond A1-P: CHAMBERS Peak Elev=18.37" Storage=2,704 cf Inflow=1.79 cfs 5,936 cf
Discarded=0.10 cfs 5,354 cf Primary=0.00 cfs O cf Outflow=0.10 cfs 5,354 cf

Pond A2-P: CHAMBERS Peak Elev=17.14' Storage=4,544 cf Inflow=3.08 cfs 9,911 cf
Discarded=0.17 cfs 9,223 cf Primary=0.00 cfs O cf Outflow=0.17 cfs 9,223 cf

Pond A3-P: CHAMBERS Peak Elev=14.41" Storage=284 cf Inflow=0.28 cfs 884 cf
Discarded=0.02 cfs 745 cf Primary=0.08 cfs 137 cf Outflow=0.10 cfs 883 cf

Link 1L: Manhole Inflow=1.28 cfs 7,236 cf
Primary=1.28 cfs 7,236 cf

Link 4L: Manhole Inflow=1.35 cfs 7,369 cf
Primary=1.35 cfs 7,369 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=1.48 cfs 8,629 cf
Primary=1.48 cfs 8,629 cf

Total Runoff Area = 290,214 sf Runoff Volume = 25,268 cf Average Runoff Depth = 1.04"
54.99% Pervious = 159,586 sf 45.01% Impervious = 130,628 sf



193187-CV01-HYD-PR Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 1.27 cfs @ 12.29 hrs, Volume= 6,828 cf, Depth> 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
13,269 98 Roofs, HSG A
34,025 98 Paved parking, HSG A
28,415 49 50-75% Grass cover, Fair, HSG A
49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF
Hydrograph

-hr

| 24-Hour Storm Rainfall=3.20"
| Runoff Area=128,117 sf
| Runoff Volume=6,828 cf
| Runoff Depth>0.64"

Flow (cfs)

Flow Length=210"
Slope=0.0500'/'
Tc=17.3 min
CN=66

M R B I L M LI R I LIS LS UL LI RS LR
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 A10-PR: A10-PR
Runoff = 1.13cfs @ 12.09 hrs, Volume= 3,559 cf, Depth> 2.17"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"
Area (sf) CN Description
4,128 98 Roofs, HSG A
12,420 98 Paved parking, HSG A
3,163 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
19,711 90 Weighted Average
3,163 16.05% Pervious Area
16,548 83.95% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A10-PR: A10-PR
Hydrograph
O O S S S S
| Type lll 24-hr R
o | 2-Year [
| 24-Hour Storm Rainfall=3.20" S o
| Runoff Area=19,711 sf - A
.| | Runoff Volume=3,559 cf SRR
s | Runoff Depth>2.17" . L
u_%_ | Tc=6.0 min = | I T R L
|CN=90 A
G' T T T T T T T

Time (hours)
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Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"
Printed 7/20/2020

Runoff

0.00 cfs @ 14.55 hrs, Volume=

Summary for Subcatchment A11-PR: A7-PR

48 cf, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Roofs, HSG A
240 98 Paved parking, HSG A
5,070 49 50-75% Grass cover, Fair, HSG A
1,172 36 Woods, Fair, HSG A
0 96  Gravel surface, HSG A
6,482 48 Weighted Average
6,242 96.30% Pervious Area
240 3.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A11-PR: A7-PR
Hydrograph
oo | T Runoft
00024 |-
oz | Type Il 24
00023 | A
0.002 "”zltYfé\’a’r’:”:”’\’”\”7”T”T”\””’T’
000t | 24-Hour Storm Rainfall=3.20"
00013 |+ RUNGC rea=6.482 s j
o] | Runoff Area=6,482sf |
_ ooot] | Runoff Volume=48 cf -
s 3381 1 Runoff Depth>0.09 T
oo | Te=60min
00014 | CN=48 = . . -
oo0t4 | -
0001 ,‘***:***:**“***1‘»**L**1**4‘**#‘»**#**:***:** -+t -t -—4 -4+ =k === ==+ ==+ - =
00004 |
00004 |-
00004 |
0.000f 4----4--7--1--r-"--1--71--1r---- -ttt
0 2 | | | | | | | | | | | | - | '\ '\ '\ '\ '\ '\ '\ '\ '\ - |
%0 1 2 8 4 5 6 7 B 9 10 11 12 15 14 15 16 17 18 15 20 21 22 25 24

Time (hours)
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.28 cfs @ 12.09 hrs, Volume= 884 cf, Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
260 98 Roofs, HSG A
4,278 98 Paved parking, HSG A
1,771 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,309 84 Weighted Average

1,771 28.07% Pervious Area
4,538 71.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A12-PR: A12-PR

Hydrograph
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Summary for Subcatchment A2-PR: A2-PR
Runoff = 0.93cfs @ 12.09 hrs, Volume= 2,919 cf, Depth> 2.00"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"
Area (sf) CN Description
13,884 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,674 49 50-75% Grass cover, Fair, HSG A
17,558 88 Weighted Average
3,674 20.92% Pervious Area
13,884 79.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN
Subcatchment A2-PR: A2-PR
Hydrograph
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Runoff

Summary for Subcatchment A3-PR: A3-PR

143 cfs @ 12.09 hrs, Volume= 4,550 cf, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type IIl 24-hr 2-

Area (sf)

Year, 24-Hour Storm Rainfall=3.20"

CN  Description

20,962
0

0

0
3,236

98
98
96
36
49

Paved parking, HSG A

Roofs, HSG A

Gravel surface, HSG A

Woods, Fair, HSG A

50-75% Grass cover, Fair, HSG A

24,198
3,236
20,962

Tc Length

91 Weighted Average
13.37% Pervious Area

86.63% Impervious Area

Slope Velocity Capacity Description

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR
Hydrograph
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| Runoff Volume=4,550 cf
| Runoff Depth>2.26"

Tc=6.0 min
CN=91

Flow (cfs)
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Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"
Printed 7/20/2020

Runoff

0.08 cfs @ 12.21 hrs, Volume=

Summary for Subcatchment A4-OFF: A4-OFF

410 cf, Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96  Gravel surface, HSG A
8,837 64 Weighted Average
8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total
Subcatchment A4-OFF: A4-OFF
Hydrograph
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Summary for Subcatchment A5-PR: A5-PR

Runoff = 0.00 cfs @ 21.68 hrs, Volume= 37 cf, Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Roofs, HSG A
913 98 Paved parking, HSG A
10,323 49 50-75% Grass cover, Fair, HSG A
22,629 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
33,865 42 Weighted Average

32,952 97.30% Pervious Area
913 2.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps
0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

17.2 295 Total

Subcatchment A5-PR: A5-PR

Hydrograph
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Summary for Subcatchment A6-PR: A6-PR

Runoff

0.86 cfs @ 12.08 hrs, Volume=

3,016 cf, Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A
12,206 98 Weighted Average
12,206 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN
Subcatchment A6-PR: A6-PR
Hydrograph
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 0.37 cfs @ 12.10 hrs, Volume= 1,191 cf, Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
4,590 98 Roofs, HSG A
2,163 98 Paved parking, HSG A
5,665 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
12,418 76 Weighted Average

5,665 45.62% Pervious Area
6,753 54.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A7-PR: A7-PR

Hydrograph
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Summary for Subcatchment A8-PR: A8-PR

Runoff

0.52cfs @ 12.08 hrs, Volume=

1,802 cf, Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
7,290 98 Weighted Average
7,290 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A8-PR: A8-PR
Hydrograph
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.00cfs @ 17.39 hrs, Volume= 23 cf, Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
13,223 43 Weighted Average

13,223 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps

0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

20.6 295 Total

Subcatchment A9-PR: A9-PR

Hydrograph
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 0.56" for 2-Year, 24-Hour Storm event
Inflow = 0.08 cfs @ 12.21 hrs, Volume= 410 cf
Outflow = 0.06 cfs @ 12.54 hrs, Volume= 407 cf, Atten=21%, Lag= 19.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.03 fps, Min. Travel Time= 8.8 min
Avg. Velocity = 1.03 fps, Avg. Travel Time= 8.8 min

Peak Storage= 33 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.01', Surface Width= 10.58"
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

I
Reach 1R: Routing
Hydrograph
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Summary for Reach 2R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth = 0.00" for 2-Year, 24-Hour Storm event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 11.38 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0100 "/

Inlet Invert= 1.00', Outlet Invert=-1.00'

Reach 2R: Routing

Hydrograph
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Summary for Reach 3R: Routing

Inflow Area = 6,482 sf, 3.70% Impervious, Inflow Depth > 0.09" for 2-Year, 24-Hour Storm event
Inflow = 0.00 cfs @ 14.55 hrs, Volume= 48 cf
Outflow = 0.00 cfs @ 14.90 hrs, Volume= 47 cf, Atten= 0%, Lag= 20.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 0.56 fps, Min. Travel Time= 11.9 min
Avg. Velocity = 0.50 fps, Avg. Travel Time= 13.3 min

Peak Storage= 1 cf @ 14.70 hrs
Average Depth at Peak Storage= 0.01', Surface Width= 0.76'
Bank-Full Depth= 0.50" Flow Area= 12.5 sf, Capacity= 102.34 cfs

0.00" x 0.50" deep channel, n=0.016

Side Slope Z-value= 0.0 100.0'/* Top Width= 50.00'
Length=400.0" Slope= 0.0500 '/

Inlet Invert= 20.00', Outlet Invert= 0.00'

Reach 3R: Routing

Hydrograph
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Summary for Reach 5R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,782 sf, 47.30% Impervious, Inflow Depth > 0.34" for 2-Year, 24-Hour Storm event
Inflow = 1.28 cfs @ 12.43 hrs, Volume= 7,236 cf
Outflow = 1.27 cfs @ 12.44 hrs, Volume= 7,231 cf, Atten= 0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 7.51 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 3.69 fps, Avg. Travel Time= 0.9 min

Peak Storage= 34 cf @ 12.43 hrs
Average Depth at Peak Storage= 0.23', Surface Width= 1.08'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0500 '/

Inlet Invert= 10.00', Outlet Invert= 0.00'

Reach 5R: Routing

Hydrograph
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Summary for Reach 6R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 258,091 sf, 47.90% Impervious, Inflow Depth > 0.34"
Inflow = 1.35cfs @ 12.44 hrs, Volume= 7,369 cf
Outflow = 1.35cfs @ 12.44 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Max. Velocity= 7.64 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.70 fps, Avg. Travel Time= 0.2 min

Peak Storage= 9 cf @ 12.44 hrs
Average Depth at Peak Storage= 0.23', Surface Width= 1.09'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 50.0" Slope= 0.0500 '/

Inlet Invert= 2.50', Outlet Invert= 0.00'

Reach 6R: Routing

Hydrograph

Inflow Area=258,091 s

Avg. Flow Depth=0.23'

Q

| Maxvel7.64fps |4

o+ 180" IR
o | |Rownappe B
: | n=0.012 IR
- L=$0-0'
| $=0.0500 " |2 0@

| Capacity=25.45 cfs g

%
9 10 11 12 13 14 15 16 17 18 1
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for 2-Year, 24-Hour Storm event

7,368 cf, Atten= 0%, Lag= 0.2 min
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Summary for Reach 7R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 0.64" for 2-Year, 24-Hour Storm event
Inflow = 127 cfs @ 12.29 hrs, Volume= 6,828 cf
Outflow = 1.22cfs @ 12.42 hrs, Volume= 6,792 cf, Atten=4%, Lag= 7.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.47 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 1.19 fps, Avg. Travel Time= 8.7 min

Peak Storage= 306 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.04', Surface Width= 14.10'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

Reach 7R: Routing
Hydrograph

@ Inflow
O Outflow

Inflow Area=128,117 sf
| Avg. Flow Depth=0.04
Max Vel=2.47 fps

$=0.0615 "I ?
Capacity=922.36 cf
R ! 777
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Summary for Pond A1-P: CHAMBERS

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth > 2.39" for 2-Year, 24-Hour Storm event
Inflow = 1.79cfs @ 12.09 hrs, Volume= 5,936 cf

Outflow = 0.10 cfs @ 11.00 hrs, Volume= 5,354 cf, Atten=95%, Lag= 0.0 min

Discarded = 0.10cfs @ 11.00 hrs, Volume= 5,354 cf

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=18.37'@ 14.14 hrs Surf.Area= 1,761 sf Storage= 2,704 cf

Plug-Flow detention time=241.5 min calculated for 5,354 cf (90% of inflow)
Center-of-Mass det. time=193.1 min ( 977.8 - 784.7 )

Volume Invert Avail.Storage Storage Description
#1A 16.10' 2,519 cf 22.75'W x 77.40'L x 5.50'H Field A
9,685 cf Overall - 3,388 cf Embedded = 6,297 cf x 40.0% Voids
#2A 16.85' 3,388 cf ADS_StormTech MC-3500 d +Capx 30 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

30 Chambers in 3 Rows

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,907 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 17.00" 12.0" Round Culvert
L=220.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 17.00'/ 14.80' S=0.0100'/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 21.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 20.00" 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Discarded 16.10" 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 11.00 hrs HW=16.16" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=16.10' (Free Discharge)
T _1=culvert ( Controls 0.00 cfs)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Pond A1-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage=+14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

10 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 75.40' Row Length +12.0" End Stone x 2 = 77.40'
Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

30 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,388.0 cf Chamber Storage

9,684.7 cf Field - 3,388.0 cf Chambers = 6,296.7 cf Stone x 40.0% Voids = 2,518.7 cf Stone Storage
Chamber Storage + Stone Storage = 5,906.6 cf = 0.136 af

Overall Storage Efficiency = 61.0%

Overall System Size = 77.40' x 22.75' x 5.50'

30 Chambers

358.7 cy Field
233.2 cy Stone
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Pond A1-P: CHAMBERS
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 51,199 sf, 87.50% Impervious, Inflow Depth > 2.32" for 2-Year, 24-Hour Storm event
Inflow = 3.08 cfs @ 12.09 hrs, Volume= 9,911 cf

Outflow = 0.17 cfs @ 11.16 hrs, Volume= 9,223 cf, Atten=94%, Lag= 0.0 min

Discarded = 0.17 cfs @ 11.16 hrs, Volume= 9,223 cf

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=17.14'@ 14.05 hrs Surf.Area= 3,136 sf Storage= 4,544 cf

Plug-Flow detention time=237.5 min calculated for 9,223 cf (93% of inflow)
Center-of-Mass det. time=200.8 min ( 996.0 - 795.2 )

Volume Invert Avail.Storage Storage Description
#1A 15.00' 4,421 cf 37.08'W x 84.57'L x 5.50'H Field A
17,249 cf Overall - 6,196 cf Embedded = 11,052 cf x 40.0% Voids
#2A 15.75' 6,196 cf ADS_StormTech MC-3500 d +Capx 55 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

55 Chambers in 5 Rows

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

10,617 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 16.00" 12.0" Round Culvert
L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 16.00'/ 15.50' S=0.0238"'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 20.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3 Discarded 15.00' 2.410 in/hr Exfiltration over Surface area
#4  Device 1 17.90' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 11.16 hrs HW=15.06" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=15.00' (Free Discharge)
T _1=culvert ( Controls 0.00 cfs)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
4=Orifice/Grate ( Controls 0.00 cfs)
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Pond A2-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

11 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 82.57' Row Length +12.0" End Stone x 2 = 84.57'
Base Length

5 Rows x 77.0" Wide + 9.0" Spacing x 4 + 12.0" Side Stone x 2 = 37.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

55 Chambers x 110.0 cf + 14.9 ¢f Cap Volume x 2 x 5 Rows = 6,196.4 cf Chamber Storage

17,248.8 cf Field - 6,196.4 cf Chambers = 11,052.4 cf Stone x 40.0% Voids = 4,421.0 cf Stone Storage
Chamber Storage + Stone Storage = 10,617.3 cf = 0.244 af

Overall Storage Efficiency = 61.6%

Overall System Size = 84.57' x 37.08' x 5.50'

55 Chambers

638.8 cy Field
409.3 cy Stone
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Pond A2-P: CHAMBERS

Hydrograph

[l Discarded

O Primary

= Inflow
[ Outflow

-y

(syo) mol4

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

3 4 5 6 7 8

2

A P v 7

77
0

—

0.00 cfs.



193187-CV01-HYD-PR Type Ill 24-hr 2-Year, 24-Hour Storm Rainfall=3.20"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC Page 34

Summary for Pond A3-P: CHAMBERS

Inflow Area = 6,309 sf, 71.93% Impervious, Inflow Depth > 1.68" for 2-Year, 24-Hour Storm event
Inflow = 0.28 cfs @ 12.09 hrs, Volume= 884 cf

Outflow = 0.10cfs @ 12.41 hrs, Volume= 883 cf, Atten=66%, Lag= 19.2 min

Discarded = 0.02cfs @ 11.56 hrs, Volume= 745 cf

Primary = 0.08 cfs @ 12.41 hrs, Volume= 137 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=14.41'@ 12.41 hrs Surf.Area= 353 sf Storage= 284 cf

Plug-Flow detention time= 101.1 min calculated for 881 cf (100% of inflow)
Center-of-Mass det. time= 100.3 min ( 929.3 - 828.9 )

Volume Invert Avail.Storage Storage Description
#1A 13.10' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf x 40.0% Voids
#2A 13.60' 368 cf ADS_StormTech SC-740 +Capx 8 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 13.00" 12.0" Round Culvert
L=9.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 13.00'/ 12.90' S=0.0111"/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 15.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 14.25' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Discarded 13.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 11.56 hrs HW=13.14" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.08 cfs @ 12.41 hrs HW=14.41" (Free Discharge)
=Culvert (Passes 0.08 cfs of 3.42 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.08 cfs @ 1.37 fps)
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Pond A3-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

4 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 30.10' Row Length +12.0" End Stone x 2 = 32.10'
Base Length

2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

8 Chambers x 45.9 cf = 367.5 cf Chamber Storage

1,235.7 cf Field - 367.5 cf Chambers = 868.2 cf Stone x 40.0% Voids = 347.3 cf Stone Storage
Chamber Storage + Stone Storage = 714.8 cf = 0.016 af

Overall Storage Efficiency = 57.8%

Overall System Size = 32.10' x 11.00" x 3.50'

8 Chambers

45.8 cy Field
32.2 cy Stone
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Summary for Link 1L: Manhole

[62] Hint: Exceeded Reach 2R OUTLET depth by 1.00' @ 0.00 hrs

for 2-Year, 24-Hour Storm event

251,782 sf, 47.30% Impervious, Inflow Depth > 0.34"

Inflow Area
Inflow

= 7,236 cf

1.28 cfs @ 12.43 hrs, Volume
1.28 cfs @ 12.43 hrs, Volume

0.0 min

0%, Lag=

7,236 cf, Atten

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link 1L: Manhole

Hydrograph
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for 2-Year, 24-Hour Storm event

290,214 sf, 45.01% Impervious, Inflow Depth > 0.36"

Inflow Area
Inflow

= 8,629 cf

148 cfs @ 12.43 hrs, Volume
148 cfs @ 12.43 hrs, Volume

0.0 min

0%, Lag=

8,629 cf, Atten

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Hydrograph

A Inflow
0O Primary

Time (hours)

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

9

8

7

5

4

3

2

1

A
6

(sy0) moy4



193187-CV01-HYD-PR Type Il 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC Page 40

Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>1.52"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=3.54 cfs 16,228 cf

SubcatchmentA10-PR: A10-PR Runoff Area=19,711 sf 83.95% Impervious Runoff Depth>3.58"
Tc=6.0 min  CN=90 Runoff=1.83 cfs 5,888 cf

SubcatchmentA11-PR: A7-PR Runoff Area=6,482 sf 3.70% Impervious Runoff Depth>0.48"
Tc=6.0 min CN=48 Runoff=0.04 cfs 259 cf

SubcatchmentA12-PR: A12-PR Runoff Area=6,309 sf 71.93% Impervious Runoff Depth>2.99"
Tc=6.0 min CN=84 Runoff=0.50 cfs 1,574 cf

SubcatchmentA2-PR: A2-PR Runoff Area=17,558 sf 79.08% Impervious Runoff Depth>3.38"
Tc=6.0 min  CN=88 Runoff=1.55 cfs 4,948 cf

SubcatchmentA3-PR: A3-PR Runoff Area=24,198 sf 86.63% Impervious Runoff Depth>3.69"
Tc=6.0 min  CN=91 Runoff=2.29 cfs 7,438 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>1.39"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.25 cfs 1,020 cf

SubcatchmentA5-PR: A5-PR Runoff Area=33,865 sf 2.70% Impervious Runoff Depth>0.24"
Flow Length=295" Tc=17.2 min CN=42 Runoff=0.04 cfs 667 cf

SubcatchmentA6-PR: A6-PR Runoff Area=12,206 sf 100.00% Impervious Runoff Depth>4.46"
Tc=6.0 min CN=98 Runoff=1.28 cfs 4,537 cf

SubcatchmentA7-PR: A7-PR Runoff Area=12,418 sf 54.38% Impervious Runoff Depth>2.29"
Tc=6.0 min CN=76 Runoff=0.76 cfs 2,368 cf

SubcatchmentA8-PR: A8-PR Runoff Area=7,290 sf 100.00% Impervious Runoff Depth>4.46"
Tc=6.0 min CN=98 Runoff=0.76 cfs 2,710 cf

SubcatchmentA9-PR: A9-PR Runoff Area=13,223 sf 0.00% Impervious Runoff Depth>0.27"
Flow Length=295" Tc=20.6 min CN=43 Runoff=0.02 cfs 299 cf

Reach 1R: Routing Avg. Flow Depth=0.01" Max Vel=1.38 fps Inflow=0.25 cfs 1,020 cf
n=0.016 L=542.0' S=0.0609'/" Capacity=917.83 cfs Outflow=0.22 cfs 1,015 cf

Reach 2R: Routing Avg. Flow Depth=0.09'" Max Vel=1.84 fps Inflow=0.08 cfs 432 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0100'/" Capacity=11.38 cfs Outflow=0.08 cfs 432 cf

Reach 3R: Routing Avg. Flow Depth=0.02' Max Vel=1.10 fps Inflow=0.04 cfs 259 cf
n=0.016 L=400.0'" S=0.0500'" Capacity=102.34 cfs Outflow=0.03 cfs 257 cf

Reach 5R: Routing Avg. Flow Depth=0.39' Max Vel=10.26 fps Inflow=3.69 cfs 20,503 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0500'/" Capacity=25.45 cfs Outflow=3.69 cfs 20,495 cf
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Reach 6R: Routing Avg. Flow Depth=0.40' Max Vel=10.40 fps Inflow=3.88 cfs 21,106 cf

18.0" Round Pipe n=0.012 L=50.0' S=0.0500'/" Capacity=25.45 cfs Outflow=3.88 cfs 21,105 cf

Reach 7R: Routing Avg. Flow Depth=0.07" Max Vel=3.45 fps Inflow=3.54 cfs 16,228 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=3.44 cfs 16,164 cf

Pond A1-P: CHAMBERS Peak Elev=20.15" Storage=4,845 cf Inflow=2.83 cfs 9,486 cf
Discarded=0.10 cfs 5,853 cf Primary=0.08 cfs 432 cf Outflow=0.18 cfs 6,285 cf

Pond A2-P: CHAMBERS Peak Elev=18.27' Storage=7,210 cf Inflow=4.88 cfs 16,036 cf
Discarded=0.17 cfs 10,099 cf Primary=0.42 cfs 2,225 cf Outflow=0.59 cfs 12,324 cf

Pond A3-P: CHAMBERS Peak Elev=14.66" Storage=345 cf Inflow=0.50 cfs 1,574 cf
Discarded=0.02 cfs 962 cf Primary=0.37 cfs 611 cf Outflow=0.39 cfs 1,573 cf

Link 1L: Manhole Inflow=3.69 cfs 20,503 cf
Primary=3.69 cfs 20,503 cf

Link 4L: Manhole Inflow=3.88 cfs 21,106 cf
Primary=3.88 cfs 21,106 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=4.21 cfs 24,028 cf
Primary=4.21 cfs 24,028 cf

Total Runoff Area = 290,214 sf Runoff Volume = 47,936 cf Average Runoff Depth = 1.98"
54.99% Pervious = 159,586 sf 45.01% Impervious = 130,628 sf



193187-CV01-HYD-PR Type Il 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"
Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC Page 42

Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 3.54 cfs @ 12.26 hrs, Volume=

16,228 cf, Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

13,269 98 Roofs, HSG A

34,025 98 Paved parking, HSG A

28,415 49 50-75% Grass cover, Fair, HSG A

49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 112 Shallow Concentrated Flow, shallow conc. flow
Woodland Kv= 5.0 fps
17.3 210 Total

Subcatchment A1-OFF: A1-OFF

Time (hours)

Hydrograph
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Summary for Subcatchment A10-PR: A10-PR
Runoff = 1.83cfs @ 12.09 hrs, Volume= 5,888 cf, Depth> 3.58"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"
Area (sf) CN Description
4,128 98 Roofs, HSG A
12,420 98 Paved parking, HSG A
3,163 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
19,711 90 Weighted Average
3,163 16.05% Pervious Area
16,548 83.95% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A10-PR: A10-PR
Hydrograph
A [ERuncr]
Typelll24-br o
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Summary for Subcatchment A11-PR: A7-PR

Runoff = 0.04 cfs @ 12.17 hrs, Volume= 259 cf, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Roofs, HSG A
240 98 Paved parking, HSG A
5,070 49 50-75% Grass cover, Fair, HSG A
1,172 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,482 48 Weighted Average

6,242 96.30% Pervious Area
240 3.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A11-PR: A7-PR

Hydrograph
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.50 cfs @ 12.09 hrs, Volume= 1,574 cf, Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
260 98 Roofs, HSG A
4,278 98 Paved parking, HSG A
1,771 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,309 84 Weighted Average

1,771 28.07% Pervious Area
4,538 71.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A12-PR: A12-PR

Hydrograph
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Summary for Subcatchment A2-PR: A2-PR
Runoff = 1.55cfs @ 12.09 hrs, Volume= 4,948 cf, Depth> 3.38"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"
Area (sf) CN Description
13,884 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,674 49 50-75% Grass cover, Fair, HSG A
17,558 88 Weighted Average
3,674 20.92% Pervious Area
13,884 79.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN
Subcatchment A2-PR: A2-PR
Hydrograph
R |
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Summary for Subcatchment A3-PR: A3-PR
Runoff = 229 cfs @ 12.09 hrs, Volume= 7,438 cf, Depth> 3.69"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"
Area (sf) CN Description
20,962 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,236 49 50-75% Grass cover, Fair, HSG A
24,198 91 Weighted Average
3,236 13.37% Pervious Area
20,962 86.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN
Subcatchment A3-PR: A3-PR
Hydrograph
D
Type lll 24-hr
410-Year

Tc=6.0 min

Flow (cfs)

| Runoff Depth>3.69"

Time (hours)
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.25cfs @ 12.18 hrs, Volume= 1,020 cf, Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average

8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Hydrograph
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Summary for Subcatchment A5-PR: A5-PR

Runoff = 0.04 cfs @ 12.60 hrs, Volume= 667 cf, Depth> 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Roofs, HSG A
913 98 Paved parking, HSG A
10,323 49 50-75% Grass cover, Fair, HSG A
22,629 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
33,865 42 Weighted Average

32,952 97.30% Pervious Area
913 2.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps
0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

17.2 295 Total

Subcatchment A5-PR: A5-PR
Hydrograph
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Summary for Subcatchment A6-PR: A6-PR

Runoff

1.28 cfs @ 12.08 hrs, Volume=

4,537 cf, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A
12,206 98 Weighted Average
12,206 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN
Subcatchment A6-PR: A6-PR
Hydrograph
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 0.76 cfs @ 12.09 hrs, Volume= 2,368 cf, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

4,590 98 Roofs, HSG A

2,163 98 Paved parking, HSG A

5,665 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

12,418 76 Weighted Average

5,665 45.62% Pervious Area
6,753 54.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A7-PR: A7-PR

Hydrograph
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 0.76 cfs @ 12.08 hrs, Volume= 2,710 cf, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
7,290 98 Weighted Average

7,290 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A8-PR: A8-PR

Hydrograph
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Summary for Subcatchment A9-PR: A9-PR

Runoff

= 0.02cfs @ 12.61 hrs, Volume= 299 cf, Depth> 0.27"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A
0 96  Gravel surface, HSG A
13,223 43 Weighted Average
13,223 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps
0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW
Unpaved Kv= 16.1 fps
20.6 295 Total
Subcatchment A9-PR: A9-PR
Hydrograph
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 1.39" for 10-Year, 24-Hour Storm event
Inflow = 0.25cfs @ 12.18 hrs, Volume= 1,020 cf
Outflow = 0.22 cfs @ 12.38 hrs, Volume= 1,015 cf, Atten= 13%, Lag= 11.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.38 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 8.7 min

Peak Storage= 85 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.01', Surface Width= 11.45'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

+
Reach 1R: Routing
Hydrograph
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Summary for Reach 2R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

29,764 sf, 87.66% Impervious, Inflow Depth = 0.17"
0.08 cfs @ 13.77 hrs, Volume= 432 cf
0.08 cfs @ 13.82 hrs, Volume= 432 cf, Atten=0%, Lag= 3.2 min

Inflow Area = for 10-Year, 24-Hour Storm event
Inflow

Outflow

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.84 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 1.31 fps, Avg. Travel Time= 2.5 min

Peak Storage=8 cf @ 13.79 hrs
Average Depth at Peak Storage= 0.09', Surface Width= 0.70'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 11.38 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0100 "/

Inlet Invert= 1.00', Outlet Invert=-1.00'

Reach 2R: Routing

Hydrograph
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Summary for Reach 3R: Routing

Inflow Area = 6,482 sf, 3.70% Impervious, Inflow Depth > 0.48" for 10-Year, 24-Hour Storm event
Inflow = 0.04 cfs @ 12.17 hrs, Volume= 259 cf
Outflow = 0.03cfs @ 12.46 hrs, Volume= 257 cf, Atten= 8%, Lag=17.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.10 fps, Min. Travel Time= 6.1 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 9.7 min

Peak Storage= 12 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.02', Surface Width= 2.45'
Bank-Full Depth= 0.50" Flow Area= 12.5 sf, Capacity= 102.34 cfs

0.00" x 0.50" deep channel, n=0.016

Side Slope Z-value= 0.0 100.0'/* Top Width= 50.00'
Length=400.0" Slope= 0.0500 '/

Inlet Invert= 20.00', Outlet Invert= 0.00'

Reach 3R: Routing

Hydrograph
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Summary for Reach 5R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,782 sf, 47.30% Impervious, Inflow Depth > 0.98" for 10-Year, 24-Hour Storm event
Inflow = 3.69 cfs @ 12.37 hrs, Volume= 20,503 cf
Outflow = 3.69 cfs @ 12.38 hrs, Volume= 20,495 cf, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 10.26 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 4.71 fps, Avg. Travel Time= 0.7 min

Peak Storage= 72 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.39', Surface Width= 1.31"
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0500 '/

Inlet Invert= 10.00', Outlet Invert= 0.00'

Reach 5R: Routing
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Summary for Reach 6R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 258,091 sf, 47.90% Impervious, Inflow Depth > 0.98" for 10-Year, 24-Hour Storm event
Inflow = 3.88cfs @ 12.37 hrs, Volume= 21,106 cf
Outflow = 3.88cfs @ 12.37 hrs, Volume= 21,105 cf, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 10.40 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.72 fps, Avg. Travel Time= 0.2 min

Peak Storage= 19 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.40', Surface Width= 1.32'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 50.0" Slope= 0.0500 '/

Inlet Invert= 2.50', Outlet Invert= 0.00'

Reach 6R: Routing

Hydrograph
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Summary for Reach 7R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 1.52" for 10-Year, 24-Hour Storm event
Inflow = 3.54 cfs @ 12.26 hrs, Volume= 16,228 cf
Outflow = 3.44 cfs @ 12.35 hrs, Volume= 16,164 cf, Atten= 3%, Lag= 5.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.45 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 7.4 min

Peak Storage= 620 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.07', Surface Width= 17.33'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

¥
Reach 7R: Routing
Hydrograph
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Summary for Pond A1-P: CHAMBERS

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth > 3.82" for 10-Year, 24-Hour Storm event
Inflow = 2.83cfs@ 12.09 hrs, Volume= 9,486 cf

Outflow = 0.18 cfs @ 13.77 hrs, Volume= 6,285 cf, Atten=94%, Lag= 101.0 min

Discarded = 0.10cfs@ 9.84 hrs, Volume= 5,853 cf

Primary = 0.08 cfs @ 13.77 hrs, Volume= 432 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=20.15" @ 13.77 hrs Surf.Area= 1,761 sf Storage= 4,845 cf

Plug-Flow detention time=253.2 min calculated for 6,275 cf (66% of inflow)
Center-of-Mass det. time= 154.9 min ( 930.1 - 775.2)

Volume Invert Avail.Storage Storage Description
#1A 16.10' 2,519 cf 22.75'W x 77.40'L x 5.50'H Field A
9,685 cf Overall - 3,388 cf Embedded = 6,297 cf x 40.0% Voids
#2A 16.85' 3,388 cf ADS_StormTech MC-3500 d +Capx 30 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

30 Chambers in 3 Rows

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,907 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 17.00" 12.0" Round Culvert
L=220.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 17.00'/ 14.80' S=0.0100'/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 21.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 20.00" 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Discarded 16.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 9.84 hrs HW=16.16" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.07 cfs @ 13.77 hrs HW=20.15" (Free Discharge)
T 1=culvert (Passes 0.07 cfs of 4.84 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.07 cfs @ 1.31 fps)
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Pond A1-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage=+14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

10 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 75.40' Row Length +12.0" End Stone x 2 = 77.40'
Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

30 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,388.0 cf Chamber Storage

9,684.7 cf Field - 3,388.0 cf Chambers = 6,296.7 cf Stone x 40.0% Voids = 2,518.7 cf Stone Storage
Chamber Storage + Stone Storage = 5,906.6 cf = 0.136 af

Overall Storage Efficiency = 61.0%

Overall System Size = 77.40' x 22.75' x 5.50'

30 Chambers

358.7 cy Field
233.2 cy Stone




=4.70"

Type lll 24-hr 10-Year, 24-Hour Storm Rainfall

193187-CV01-HYD-PR
Prepared by CEC, Inc.

Printed 7/20/2020

Page 62

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Pond A1-P: CHAMBERS
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 51,199 sf, 87.50% Impervious, Inflow Depth > 3.76" for 10-Year, 24-Hour Storm event
Inflow = 488 cfs@ 12.09 hrs, Volume= 16,036 cf

Outflow = 0.59 cfs @ 12.68 hrs, Volume= 12,324 cf, Atten= 88%, Lag= 35.9 min

Discarded = 0.17 cfs @ 10.08 hrs, Volume= 10,099 cf

Primary = 0.42cfs @ 12.68 hrs, Volume= 2,225 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=18.27' @ 12.68 hrs Surf.Area= 3,136 sf Storage= 7,210 cf

Plug-Flow detention time=226.1 min calculated for 12,304 cf (77% of inflow)
Center-of-Mass det. time= 145.1 min ( 928.2 - 783.1 )

Volume Invert Avail.Storage Storage Description
#1A 15.00' 4,421 cf 37.08'W x 84.57'L x 5.50'H Field A
17,249 cf Overall - 6,196 cf Embedded = 11,052 cf x 40.0% Voids
#2A 15.75' 6,196 cf ADS_StormTech MC-3500 d +Capx 55 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

55 Chambers in 5 Rows

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

10,617 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 16.00" 12.0" Round Culvert
L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 16.00'/ 15.50' S=0.0238"'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 20.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3 Discarded 15.00' 2.410 in/hr Exfiltration over Surface area
#4  Device 1 17.90' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 10.08 hrs HW=15.06" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.42 cfs @ 12.68 hrs HW=18.27" (Free Discharge)
T 1=culvert (Passes 0.42 cfs of 5.04 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
4=0rifice/Grate (Orifice Controls 0.42 cfs @ 2.08 fps)
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Pond A2-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

11 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 82.57' Row Length +12.0" End Stone x 2 = 84.57'
Base Length

5 Rows x 77.0" Wide + 9.0" Spacing x 4 + 12.0" Side Stone x 2 = 37.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

55 Chambers x 110.0 cf + 14.9 ¢f Cap Volume x 2 x 5 Rows = 6,196.4 cf Chamber Storage

17,248.8 cf Field - 6,196.4 cf Chambers = 11,052.4 cf Stone x 40.0% Voids = 4,421.0 cf Stone Storage
Chamber Storage + Stone Storage = 10,617.3 cf = 0.244 af

Overall Storage Efficiency = 61.6%

Overall System Size = 84.57' x 37.08' x 5.50'

55 Chambers

638.8 cy Field
409.3 cy Stone

lAYAVYAVAYAY
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 6,309 sf, 71.93% Impervious, Inflow Depth > 2.99" for 10-Year, 24-Hour Storm event
Inflow = 0.50 cfs @ 12.09 hrs, Volume= 1,574 cf

Outflow = 0.39cfs @ 12.16 hrs, Volume= 1,573 cf, Atten=22%, Lag= 4.4 min

Discarded = 0.02cfs @ 10.80 hrs, Volume= 962 cf

Primary = 0.37 cfs @ 12.16 hrs, Volume= 611 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=14.66' @ 12.16 hrs Surf.Area= 353 sf Storage= 345 cf

Plug-Flow detention time= 78.5 min calculated for 1,573 cf (100% of inflow)
Center-of-Mass det. time=77.9 min ( 890.4 - 812.5)

Volume Invert Avail.Storage Storage Description
#1A 13.10' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf x 40.0% Voids
#2A 13.60' 368 cf ADS_StormTech SC-740 +Capx 8 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 13.00" 12.0" Round Culvert
L=9.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 13.00'/ 12.90' S=0.0111"/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 15.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 14.25' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Discarded 13.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 10.80 hrs HW=13.14" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.37 cfs @ 12.16 hrs HW=14.66"' (Free Discharge)
=Culvert (Passes 0.37 cfs of 4.07 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.37 cfs @ 2.17 fps)
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Pond A3-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

4 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 30.10' Row Length +12.0" End Stone x 2 = 32.10'
Base Length

2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

8 Chambers x 45.9 cf = 367.5 cf Chamber Storage

1,235.7 cf Field - 367.5 cf Chambers = 868.2 cf Stone x 40.0% Voids = 347.3 cf Stone Storage
Chamber Storage + Stone Storage = 714.8 cf = 0.016 af

Overall Storage Efficiency = 57.8%

Overall System Size = 32.10' x 11.00" x 3.50'

8 Chambers

45.8 cy Field
32.2 cy Stone

O O
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Pond A3-P: CHAMBERS
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Summary for Link 1L: Manhole

[62] Hint: Exceeded Reach 2R OUTLET depth by 1.00' @ 0.00 hrs

for 10-Year, 24-Hour Storm event

251,782 sf, 47.30% Impervious, Inflow Depth > 0.98"

Inflow Area
Inflow

20,503 cf

3.69cfs @ 12.37 hrs, Volume

0.0 min

0%, Lag=

= 20,503 cf, Atten

3.69cfs @ 12.37 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link 1L: Manhole

Hydrograph
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0.0 min

for 10-Year, 24-Hour Storm event

0%, Lag

21,106 cf
21,106 cf, Atten

Type Ill 24-hr 10-Year, 24-Hour Storm Rainfall

Link 4L: Manhole

0.00-24.00 hrs, dt=0.04 hrs
Hydrograph

Summary for Link 4L: Manhole

258,091 sf, 47.90% Impervious, Inflow Depth > 0.98"
3.88cfs @ 12.37 hrs, Volume
3.88cfs @ 12.37 hrs, Volume

Inflow, Time Span

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

193187-CV01-HYD-PR
Prepared by CEC, Inc.

Inflow Area
Primary outflow

Inflow
Primary

A Inflow
0O Primary

Time (hours)
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9

4
34
2
1

(sy0) moy4



=4.70"

Type Ill 24-hr 10-Year, 24-Hour Storm Rainfall

193187-CV01-HYD-PR
Prepared by CEC, Inc.

Page 71

Printed 7/20/2020
Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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for 10-Year, 24-Hour Storm event

290,214 sf, 45.01% Impervious, Inflow Depth > 0.99"

Inflow Area
Inflow

= 24,028 cf

421 cfs@ 12.37 hrs, Volume
421 cfs@ 12.37 hrs, Volume

0.0 min

0%, Lag=

24,028 cf, Atten

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Hydrograph

A Inflow
0O Primary

(sy0) moy4
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>2.07"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=4.94 cfs 22,079 cf

SubcatchmentA10-PR: A10-PR Runoff Area=19,711 sf 83.95% Impervious Runoff Depth>4.36"
Tc=6.0 min  CN=90 Runoff=2.20 cfs 7,156 cf

SubcatchmentA11-PR: A7-PR Runoff Area=6,482 sf 3.70% Impervious Runoff Depth>0.78"
Tc=6.0 min CN=48 Runoff=0.09 cfs 423 cf

SubcatchmentA12-PR: A12-PR Runoff Area=6,309 sf 71.93% Impervious Runoff Depth>3.73"
Tc=6.0 min CN=84 Runoff=0.62 cfs 1,960 cf

SubcatchmentA2-PR: A2-PR Runoff Area=17,558 sf 79.08% Impervious Runoff Depth>4.14"
Tc=6.0 min CN=88 Runoff=1.89 cfs 6,061 cf

SubcatchmentA3-PR: A3-PR Runoff Area=24,198 sf 86.63% Impervious Runoff Depth>4.47"
Tc=6.0 min CN=91 Runoff=2.74 cfs 9,004 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>1.91"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.36 cfs 1,406 cf

SubcatchmentA5-PR: A5-PR Runoff Area=33,865 sf 2.70% Impervious Runoff Depth>0.45"
Flow Length=295" Tc=17.2 min CN=42 Runoff=0.13 cfs 1,269 cf

SubcatchmentA6-PR: A6-PR Runoff Area=12,206 sf 100.00% Impervious Runoff Depth>5.26"
Tc=6.0 min  CN=98 Runoff=1.50 cfs 5,349 cf

SubcatchmentA7-PR: A7-PR Runoff Area=12,418 sf 54.38% Impervious Runoff Depth>2.95"
Tc=6.0 min CN=76 Runoff=0.98 cfs 3,053 cf

SubcatchmentA8-PR: A8-PR Runoff Area=7,290 sf 100.00% Impervious Runoff Depth>5.26"
Tc=6.0 min  CN=98 Runoff=0.89 cfs 3,195 cf

SubcatchmentA9-PR: A9-PR Runoff Area=13,223 sf 0.00% Impervious Runoff Depth>0.50"
Flow Length=295" Tc=20.6 min CN=43 Runoff=0.06 cfs 550 cf

Reach 1R: Routing Avg. Flow Depth=0.02" Max Vel=1.55 fps Inflow=0.36 cfs 1,406 cf
n=0.016 L=542.0' S=0.0609'/" Capacity=917.83 cfs Outflow=0.31 cfs 1,400 cf

Reach 2R: Routing Avg. Flow Depth=0.23' Max Vel=3.37 fps Inflow=0.58 cfs 1,899 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0100'/" Capacity=11.38 cfs Outflow=0.57 cfs 1,899 cf

Reach 3R: Routing Avg. Flow Depth=0.03' Max Vel=1.34 fps Inflow=0.09 cfs 423 cf
n=0.016 L=400.0'" S=0.0500'" Capacity=102.34 cfs Outflow=0.07 cfs 420 cf

Reach 5R: Routing Avg. Flow Depth=0.51" Max Vel=11.90 fps Inflow=6.23 cfs 31,304 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0500'/" Capacity=25.45 cfs Outflow=6.23 cfs 31,296 cf



193187-CV01-HYD-PR Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC Page 73
Reach 6R: Routing Avg. Flow Depth=0.52' Max Vel=12.02 fps Inflow=6.47 cfs 32,198 cf

18.0" Round Pipe n=0.012 L=50.0' S=0.0500'/" Capacity=25.45 cfs Outflow=6.47 cfs 32,196 cf

Reach 7R: Routing Avg. Flow Depth=0.09' Max Vel=3.82 fps Inflow=4.94 cfs 22,079 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=4.84 cfs 22,001 cf

Pond A1-P: CHAMBERS Peak Elev=20.45" Storage=5,094 cf Inflow=3.38 cfs 11,410 cf
Discarded=0.10 cfs 6,067 cf Primary=0.58 cfs 1,899 cf Outflow=0.67 cfs 7,966 cf

Pond A2-P: CHAMBERS Peak Elev=18.69' Storage=8,066 cf Inflow=5.83 cfs 19,355 cf
Discarded=0.17 cfs 10,479 cf Primary=1.13 cfs 4,737 cf Outflow=1.31 cfs 15,216 cf

Pond A3-P: CHAMBERS Peak Elev=14.78"' Storage=375 cf Inflow=0.62 cfs 1,960 cf
Discarded=0.02 cfs 1,056 cf Primary=0.50 cfs 902 cf Outflow=0.52 cfs 1,958 cf

Link 1L: Manhole Inflow=6.23 cfs 31,304 cf
Primary=6.23 cfs 31,304 cf

Link 4L: Manhole Inflow=6.47 cfs 32,198 cf
Primary=6.47 cfs 32,198 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=6.95 cfs 36,219 cf
Primary=6.95 cfs 36,219 cf

Total Runoff Area = 290,214 sf Runoff Volume = 61,505 cf Average Runoff Depth = 2.54"
54.99% Pervious = 159,586 sf 45.01% Impervious = 130,628 sf
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Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 4.94 cfs @ 12.25 hrs, Volume= 22,079 cf, Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

13,269 98 Roofs, HSG A

34,025 98 Paved parking, HSG A

28,415 49 50-75% Grass cover, Fair, HSG A

49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF

| Type lll 24-hr
| [25Year
.1 | 24-Hour Storm Rainfall=5.50"
| | Runoff Area=128,117 sf
_ | | Runoff Volume=22,079¢f  f&, |
£ 31 | Runoff Depth>2.07"
¢ | | FlowLength=210"
.| | Stlope=0.0500 B3 ]
| | Te=17.3min
||CN=66 . @#H@&
1 I R R R
o WpzzZzZZzzzZ777772772772

Time (hours)

-----------------------------------|----|----|'-'---|’----|’----|’----|'----|’----|’----|'-'---|’----|’----|’----|'----|’----|
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
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Summary for Subcatchment A10-PR: A10-PR
Runoff = 220 cfs @ 12.09 hrs, Volume= 7,156 cf, Depth> 4.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"
Area (sf) CN Description
4,128 98 Roofs, HSG A
12,420 98 Paved parking, HSG A
3,163 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
19,711 90 Weighted Average
3,163 16.05% Pervious Area
16,548 83.95% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A10-PR: A10-PR
Hydrograph
S O S S S S
| Typemi24-or (1
|| 2vear 4
| 24-Hour Storm Rainfall=5.50" R T R T R R
| Runoff Area=19,711sf 4
.| |RunoffVoume=z 156t |}
s | Runoff Depth>4.36" @ R T R T R R
u_g_ || Te=6.0min . = EEE R .
"l | CN=90 | S
0-¥ T T f T T T

Time (hours)
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Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"
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Runoff =

0.09cfs @ 12.13 hrs, Volume=

Summary for Subcatchment A11-PR: A7-PR

423 cf, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
0 98 Roofs, HSG A
240 98 Paved parking, HSG A
5,070 49 50-75% Grass cover, Fair, HSG A
1,172 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,482 48 Weighted Average
6,242 96.30% Pervious Area
240 3.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A11-PR: A7-PR
Hydrograph
ooos{ |
009 b oo - e L
ooss{ | Typelll24-hr
|28 Year
"a0r] | 24-Hour Storm Rainfall=5.50" RN R SR S R
ooes{ | Runoff Area=6,482sf &4
;o |Runoff Volume=az3of 7
€ oos{ | Runoff Depth>0.78" IR
% ous{ | Tc=6.0min A4
004y L CN=48 -+ -t I T B
0.035F t-—--o--1--T--F-"--q--T--r--1--- F-=F--=-"--T--T--F--—=9--1--1--
003 L R
00254 | e e e e it el S
0024 Lo D R
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0005 2 | | | | | | | | | | | QZZZZZZZ?;
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Summary for Subcatchment A12-PR: A12-PR

Runoff

= 0.62cfs @ 12.09 hrs, Volume= 1,960 cf, Depth> 3.73"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
260 98 Roofs, HSG A
4,278 98 Paved parking, HSG A
1,771 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96  Gravel surface, HSG A
6,309 84 Weighted Average
1,771 28.07% Pervious Area
4,538 71.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A12-PR: A12-PR
Hydrograph
085y | oo o Deel
osf | Typelll24-he @
wof |ZYear
o5t | ‘24-Hour Storm Rainfall=5.50" ( | =~ | |
0.453"1'RUﬁPfﬁAﬁéé?ﬁ,?O?’ST":"TT/’T’T":":’"3’"3’"3"’:"?"TT"
. o] | RunoffVolume=toeoct ||
'3‘0.35_5,'(’R’lml()fﬂDépth>3.’7‘3"ﬁ”f”T”T R
u—g_0_3_5,'(’TK:=6.(Emiﬁn’f”‘”*‘”***”*”r R
oas| | CNTBE L |
o |
o.15-§*17”1”71”l”l”l” Lo l
oof | o |
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 1.89cfs @ 12.09 hrs, Volume= 6,061 cf, Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
13,884 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,674 49 50-75% Grass cover, Fair, HSG A
17,558 88 Weighted Average

3,674 20.92% Pervious Area
13,884 79.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A2-PR: A2-PR
Hydrograph

25-Year

Tc=6.0 min
CN=88

Flow (cfs)

| | Runoff Depth>4

Time (hours)
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Summary for Subcatchment A3-PR: A3-PR

Runoff = 274 cfs @ 12.09 hrs, Volume= 9,004 cf, Depth> 4.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
20,962 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,236 49 50-75% Grass cover, Fair, HSG A
24,198 91 Weighted Average

3,236 13.37% Pervious Area
20,962 86.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR

Hydrograph
S| [CRe)
| Typell24-hr — p
|25Year
| | 24-Hour Storm Rainfall=5.5 A
| | RunoffArea2a108st L4
.| | Runoff Volume=9,004 cf EEEEEEE
§ | | Runoff Depth>4.47" RN
$ || Tc=6.0min S
lensot 4
S B R I T T T T
G ML | 1 T 1 1 1 I /

Time (hours)
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.36 cfs @ 12.18 hrs, Volume= 1,406 cf, Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A

8,837 64 Weighted Average

8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Hydrograph
T R
o3k I o~ o ] L L O
o] | TypeM24chr —— pp
o] | 25-Year ||
©°31 | 24-Hour Storm Rainfall=5.50" |4
o] | Runoff Area=8,837sf 4
%1 | Runoff Volume=1,406cf  f4
(7] L
§ 02| | Runoff Depth>1.91" |
8o | FlowLength=s50' W4
01y | Slope=0.0300°) Pp4
oz} | Te=120min B4
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Summary for Subcatchment A5-PR: A5-PR

Runoff = 0.13cfs @ 12.49 hrs, Volume= 1,269 cf, Depth> 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
0 98 Roofs, HSG A
913 98 Paved parking, HSG A
10,323 49 50-75% Grass cover, Fair, HSG A
22,629 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
33,865 42 Weighted Average

32,952 97.30% Pervious Area
913 2.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps
0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

17.2 295 Total

Subcatchment A5-PR: A5-PR

Hydrograph
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Summary for Subcatchment A6-PR: A6-PR

Runoff = 1.50cfs @ 12.08 hrs, Volume= 5,349 cf, Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A
12,206 98 Weighted Average

12,206 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR
Hydrograph
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 0.98 cfs @ 12.09 hrs, Volume= 3,053 cf, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
4,590 98 Roofs, HSG A
2,163 98 Paved parking, HSG A
5,665 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
12,418 76 Weighted Average

5,665 45.62% Pervious Area
6,753 54.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A7-PR: A7-PR
Hydrograph

| 25-Year
| 24-Hour Storm Rainfall=
| Runoff Area=12,418 sf -
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Tc=6.0 min
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 0.89 cfs @ 12.08 hrs, Volume= 3,195 cf, Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
7,290 98 Weighted Average

7,290 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A8-PR: A8-PR
Hydrograph

| 25-Year o
| 24-Hour Storm Ramfau-‘-s 50"
| Runoff Area=7,290 sf
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.06 cfs @ 12.52 hrs, Volume= 550 cf, Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
13,223 43 Weighted Average

13,223 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps

0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

20.6 295 Total

Subcatchment A9-PR: A9-PR

Hydrograph
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 1.91" for 25-Year, 24-Hour Storm event
Inflow = 0.36 cfs @ 12.18 hrs, Volume= 1,406 cf
Outflow = 0.31cfs @ 12.35 hrs, Volume= 1,400 cf, Atten=12%, Lag= 10.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.55 fps, Min. Travel Time= 5.8 min
Avg. Velocity = 1.05 fps, Avg. Travel Time= 8.6 min

Peak Storage= 110 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.02', Surface Width= 11.86'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

I
Reach 1R: Routing
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Summary for Reach 2R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth = 0.77" for 25-Year, 24-Hour Storm event
Inflow = 0.58 cfs @ 12.52 hrs, Volume= 1,899 cf
Outflow = 0.57 cfs @ 12.55 hrs, Volume= 1,899 cf, Atten= 2%, Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.37 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.74 fps, Avg. Travel Time= 1.9 min

Peak Storage= 34 cf @ 12.53 hrs
Average Depth at Peak Storage= 0.23', Surface Width= 1.08'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 11.38 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0100 "/

Inlet Invert= 1.00', Outlet Invert=-1.00'

Reach 2R: Routing
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Summary for Reach 3R: Routing

Inflow Area = 6,482 sf, 3.70% Impervious, Inflow Depth > 0.78" for 25-Year, 24-Hour Storm event
Inflow = 0.09cfs @ 12.13 hrs, Volume= 423 cf
Outflow = 0.07 cfs @ 12.30 hrs, Volume= 420 cf, Atten=18%, Lag=10.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.34 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 0.76 fps, Avg. Travel Time= 8.7 min

Peak Storage= 21 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.03', Surface Width= 3.27"
Bank-Full Depth= 0.50" Flow Area= 12.5 sf, Capacity= 102.34 cfs

0.00" x 0.50" deep channel, n=0.016

Side Slope Z-value= 0.0 100.0'/* Top Width= 50.00'
Length=400.0" Slope= 0.0500 '/

Inlet Invert= 20.00', Outlet Invert= 0.00'

Reach 3R: Routing
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Summary for Reach 5R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,782 sf, 47.30% Impervious, Inflow Depth > 1.49" for 25-Year, 24-Hour Storm event
Inflow = 6.23 cfs @ 12.37 hrs, Volume= 31,304 cf
Outflow = 6.23 cfs @ 12.37 hrs, Volume= 31,296 cf, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 11.90 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 5.13 fps, Avg. Travel Time= 0.6 min

Peak Storage= 105 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.51', Surface Width= 1.42'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0500 '/

Inlet Invert= 10.00', Outlet Invert= 0.00'

Reach 5R: Routing

Hydrograph
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Summary for Reach 6R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 258,091 sf, 47.90% Impervious, Inflow Depth > 1.50" for 25-Year, 24-Hour Storm event
Inflow = 6.47 cfs @ 12.37 hrs, Volume= 32,198 cf
Outflow = 6.47 cfs @ 12.37 hrs, Volume= 32,196 cf, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 12.02 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.15 fps, Avg. Travel Time= 0.2 min

Peak Storage= 27 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.52', Surface Width= 1.42'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 50.0" Slope= 0.0500 '/

Inlet Invert= 2.50', Outlet Invert= 0.00'

Reach 6R: Routing

Hydrograph
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Summary for Reach 7R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 2.07" for 25-Year, 24-Hour Storm event
Inflow = 4.94 cfs @ 12.25 hrs, Volume= 22,079 cf
Outflow = 4.84 cfs @ 12.33 hrs, Volume= 22,001 cf, Atten=2%, Lag=4.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.82 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.52 fps, Avg. Travel Time= 6.8 min

Peak Storage= 785 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.09', Surface Width= 18.81"
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

1
Reach 7R: Routing
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Summary for Pond A1-P: CHAMBERS

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth > 4.60" for 25-Year, 24-Hour Storm event
Inflow = 3.38 cfs @ 12.09 hrs, Volume= 11,410 cf

Outflow = 0.67 cfs @ 12.52 hrs, Volume= 7,966 cf, Atten=80%, Lag= 26.1 min

Discarded = 0.10cfs@ 9.28 hrs, Volume= 6,067 cf

Primary = 0.58 cfs @ 12.52 hrs, Volume= 1,899 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=20.45" @ 12.52 hrs Surf.Area= 1,761 sf Storage= 5,094 cf

Plug-Flow detention time=212.1 min calculated for 7,953 cf (70% of inflow)
Center-of-Mass det. time=118.8 min ( 890.3 - 771.5)

Volume Invert Avail.Storage Storage Description
#1A 16.10' 2,519 cf 22.75'W x 77.40'L x 5.50'H Field A
9,685 cf Overall - 3,388 cf Embedded = 6,297 cf x 40.0% Voids
#2A 16.85' 3,388 cf ADS_StormTech MC-3500 d +Capx 30 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

30 Chambers in 3 Rows

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,907 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 17.00" 12.0" Round Culvert
L=220.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 17.00'/ 14.80' S=0.0100'/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 21.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 20.00" 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Discarded 16.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 9.28 hrs HW=16.16" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.58 cfs @ 12.52 hrs HW=20.45" (Free Discharge)
T _1=Culvert (Passes 0.58 cfs of 5.00 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.58 cfs @ 2.29 fps)
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Pond A1-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage=+14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

10 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 75.40' Row Length +12.0" End Stone x 2 = 77.40'
Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

30 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,388.0 cf Chamber Storage

9,684.7 cf Field - 3,388.0 cf Chambers = 6,296.7 cf Stone x 40.0% Voids = 2,518.7 cf Stone Storage
Chamber Storage + Stone Storage = 5,906.6 cf = 0.136 af

Overall Storage Efficiency = 61.0%

Overall System Size = 77.40' x 22.75' x 5.50'

30 Chambers

358.7 cy Field
233.2 cy Stone
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Pond A1-P: CHAMBERS
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 51,199 sf, 87.50% Impervious, Inflow Depth > 4.54" for 25-Year, 24-Hour Storm event
Inflow = 5.83cfs @ 12.09 hrs, Volume= 19,355 cf

Outflow = 1.31cfs @ 12.49 hrs, Volume= 15,216 cf, Atten=78%, Lag= 24.3 min

Discarded = 017 cfs@ 9.48 hrs, Volume= 10,479 cf

Primary = 1.13cfs @ 12.49 hrs, Volume= 4,737 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=18.69' @ 12.49 hrs Surf.Area= 3,136 sf Storage= 8,066 cf

Plug-Flow detention time=191.2 min calculated for 15,191 cf (78% of inflow)
Center-of-Mass det. time= 113.6 min ( 892.2 - 778.5)

Volume Invert Avail.Storage Storage Description
#1A 15.00' 4,421 cf 37.08'W x 84.57'L x 5.50'H Field A
17,249 cf Overall - 6,196 cf Embedded = 11,052 cf x 40.0% Voids
#2A 15.75' 6,196 cf ADS_StormTech MC-3500 d +Capx 55 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

55 Chambers in 5 Rows

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

10,617 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 16.00" 12.0" Round Culvert
L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 16.00'/ 15.50' S=0.0238'/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 20.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3 Discarded 15.00" 2.410 in/hr Exfiltration over Surface area
#4  Device 1 17.90' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 9.48 hrs HW=15.06" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=1.13 cfs @ 12.49 hrs HW=18.69"' (Free Discharge)
T _1=Culvert (Passes 1.13 cfs of 5.59 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
4=0rifice/Grate (Orifice Controls 1.13 cfs @ 3.24 fps)
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Pond A2-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

11 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 82.57' Row Length +12.0" End Stone x 2 = 84.57'
Base Length

5 Rows x 77.0" Wide + 9.0" Spacing x 4 + 12.0" Side Stone x 2 = 37.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

55 Chambers x 110.0 cf + 14.9 ¢f Cap Volume x 2 x 5 Rows = 6,196.4 cf Chamber Storage

17,248.8 cf Field - 6,196.4 cf Chambers = 11,052.4 cf Stone x 40.0% Voids = 4,421.0 cf Stone Storage
Chamber Storage + Stone Storage = 10,617.3 cf = 0.244 af

Overall Storage Efficiency = 61.6%

Overall System Size = 84.57' x 37.08' x 5.50'

55 Chambers

638.8 cy Field
409.3 cy Stone
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 6,309 sf, 71.93% Impervious, Inflow Depth > 3.73" for 25-Year, 24-Hour Storm event
Inflow = 0.62 cfs @ 12.09 hrs, Volume= 1,960 cf

Outflow = 0.52cfs @ 12.14 hrs, Volume= 1,958 cf, Atten= 16%, Lag= 3.3 min

Discarded = 0.02 cfs @ 10.32 hrs, Volume= 1,056 cf

Primary = 0.50 cfs @ 12.14 hrs, Volume= 902 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=14.78' @ 12.14 hrs Surf.Area= 353 sf Storage= 375 cf

Plug-Flow detention time=71.9 min calculated for 1,958 cf (100% of inflow)
Center-of-Mass det. time=71.4 min ( 877.6 - 806.3 )

Volume Invert Avail.Storage Storage Description
#1A 13.10' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf x 40.0% Voids
#2A 13.60' 368 cf ADS_StormTech SC-740 +Capx 8 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 13.00" 12.0" Round Culvert
L=9.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 13.00'/ 12.90' S=0.0111"/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 15.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 14.25' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Discarded 13.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 10.32 hrs HW=13.14" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.49 cfs @ 12.14 hrs HW=14.77" (Free Discharge)
=Culvert (Passes 0.49 cfs of 4.27 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.49 cfs @ 2.51 fps)
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Pond A3-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

4 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 30.10' Row Length +12.0" End Stone x 2 = 32.10'
Base Length

2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

8 Chambers x 45.9 cf = 367.5 cf Chamber Storage

1,235.7 cf Field - 367.5 cf Chambers = 868.2 cf Stone x 40.0% Voids = 347.3 cf Stone Storage
Chamber Storage + Stone Storage = 714.8 cf = 0.016 af

Overall Storage Efficiency = 57.8%

Overall System Size = 32.10' x 11.00" x 3.50'

8 Chambers

45.8 cy Field
32.2 cy Stone
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Summary for Link 1L: Manhole

[62] Hint: Exceeded Reach 2R OUTLET depth by 1.00' @ 0.00 hrs

for 25-Year, 24-Hour Storm event

251,782 sf, 47.30% Impervious, Inflow Depth > 1.49"

Inflow Area
Inflow

31,304 cf

6.23 cfs @ 12.37 hrs, Volume

0.0 min

0%, Lag=

= 31,304 cf, Atten

6.23 cfs @ 12.37 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link 1L: Manhole

Hydrograph
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Summary for Link 4L: Manhole

for 25-Year, 24-Hour Storm event

258,091 sf, 47.90% Impervious, Inflow Depth > 1.50"

Inflow Area
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Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link 4L: Manhole
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

for 25-Year, 24-Hour Storm event

290,214 sf, 45.01% Impervious, Inflow Depth > 1.50"

Inflow Area
Inflow

36,219 cf

6.95cfs @ 12.36 hrs, Volume

0.0 min

0%, Lag=

= 36,219 cf, Atten

6.95cfs @ 12.36 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

A Inflow
0O Primary

Hydrograph

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA1-OFF: A1-OFF Runoff Area=128,117 sf 36.91% Impervious Runoff Depth>2.96"
Flow Length=210" Slope=0.0500"/" Tc=17.3 min CN=66 Runoff=7.22 cfs 31,597 cf

SubcatchmentA10-PR: A10-PR Runoff Area=19,711 sf  83.95% Impervious Runoff Depth>5.53"
Tc=6.0 min  CN=90 Runoff=2.75 cfs 9,076 cf

SubcatchmentA11-PR: A7-PR Runoff Area=6,482 sf 3.70% Impervious Runoff Depth>1.34"
Tc=6.0 min CN=48 Runoff=0.19 cfs 721 cf

SubcatchmentA12-PR: A12-PR Runoff Area=6,309 sf 71.93% Impervious Runoff Depth>4.85"
Tc=6.0 min CN=84 Runoff=0.80 cfs 2,551 cf

SubcatchmentA2-PR: A2-PR Runoff Area=17,558 sf 79.08% Impervious Runoff Depth>5.30"
Tc=6.0 min CN=88 Runoff=2.38 cfs 7,752 cf

SubcatchmentA3-PR: A3-PR Runoff Area=24,198 sf 86.63% Impervious Runoff Depth>5.64"
Tc=6.0 min  CN=91 Runoff=3.42 cfs 11,372 cf

SubcatchmentA4-OFF: A4-OFF Runoff Area=8,837 sf 0.00% Impervious Runoff Depth>2.77"
Flow Length=50" Slope=0.0300"/" Tc=12.0 min CN=64 Runoff=0.53 cfs 2,038 cf

SubcatchmentA5-PR: A5-PR Runoff Area=33,865 sf 2.70% Impervious Runoff Depth>0.87"
Flow Length=295" Tc=17.2 min CN=42 Runoff=0.35 cfs 2,450 cf

SubcatchmentA6-PR: A6-PR Runoff Area=12,206 sf 100.00% Impervious Runoff Depth>6.46"
Tc=6.0 min CN=98 Runoff=1.82 cfs 6,568 cf

SubcatchmentA7-PR: A7-PR Runoff Area=12,418 sf 54.38% Impervious Runoff Depth>3.99"
Tc=6.0 min CN=76 Runoff=1.32 cfs 4,127 cf

SubcatchmentA8-PR: A8-PR Runoff Area=7,290 sf 100.00% Impervious Runoff Depth>6.46"
Tc=6.0 min CN=98 Runoff=1.09 cfs 3,923 cf

SubcatchmentA9-PR: A9-PR Runoff Area=13,223 sf 0.00% Impervious Runoff Depth>0.94"
Flow Length=295" Tc=20.6 min CN=43 Runoff=0.15 cfs 1,036 cf

Reach 1R: Routing Avg. Flow Depth=0.02" Max Vel=1.81 fps Inflow=0.53 cfs 2,038 cf
n=0.016 L=542.0' S=0.0609'/" Capacity=917.83 cfs Outflow=0.48 cfs 2,031 cf

Reach 2R: Routing Avg. Flow Depth=0.37" Max Vel=4.48 fps Inflow=1.53 cfs 4,222 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0100'/" Capacity=11.38 cfs Outflow=1.50 cfs 4,222 cf

Reach 3R: Routing Avg. Flow Depth=0.04' Max Vel=1.63 fps Inflow=0.19 cfs 721 cf
n=0.016 L=400.0'" S=0.0500'" Capacity=102.34 cfs Outflow=0.16 cfs 718 cf

Reach 5R: Routing Avg. Flow Depth=0.70" Max Vel=13.98 fps Inflow=11.35 cfs 48,928 cf
18.0" Round Pipe n=0.012 L=200.0' S=0.0500'/" Capacity=25.45 cfs Outflow=11.34 cfs 48,918 cf
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Reach 6R: Routing Avg. Flow Depth=0.71" Max Vel=14.09 fps Inflow=11.70 cfs 50,290 cf

18.0" Round Pipe n=0.012 L=50.0" S=0.0500'/" Capacity=25.45 cfs Outflow=11.69 cfs 50,288 cf

Reach 7R: Routing Avg. Flow Depth=0.11" Max Vel=4.28 fps Inflow=7.22 cfs 31,597 cf
n=0.016 L=618.0' S=0.0615'"" Capacity=922.36 cfs Outflow=7.10 cfs 31,504 cf

Pond A1-P: CHAMBERS Peak Elev=21.04' Storage=5,515 cf Inflow=4.21 cfs 14,320 cf
Discarded=0.10 cfs 6,344 cf Primary=1.53 cfs 4,222 cf Outflow=1.63 cfs 10,566 cf

Pond A2-P: CHAMBERS Peak Elev=19.63" Storage=9,522 cf Inflow=7.26 cfs 24,371 cf
Discarded=0.17 cfs 10,966 cf Primary=1.98 cfs 8,721 cf Outflow=2.16 cfs 19,687 cf

Pond A3-P: CHAMBERS Peak Elev=14.96"' Storage=419 cf Inflow=0.80 cfs 2,551 cf
Discarded=0.02 cfs 1,125 cf Primary=0.64 cfs 1,373 cf Outflow=0.66 cfs 2,497 cf

Link 1L: Manhole Inflow=11.35 cfs 48,928 cf
Primary=11.35 cfs 48,928 cf

Link 4L: Manhole Inflow=11.70 cfs 50,290 cf
Primary=11.70 cfs 50,290 cf

Link A: DESIGN POINT A - EXISTING MUNICIPALDRAINAGESYSTEM Inflow=12.50 cfs 56,168 cf
Primary=12.50 cfs 56,168 cf

Total Runoff Area = 290,214 sf Runoff Volume = 83,210 cf Average Runoff Depth = 3.44"
54.99% Pervious = 159,586 sf 45.01% Impervious = 130,628 sf
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Summary for Subcatchment A1-OFF: A1-OFF

Runoff = 7.22 cfs @ 12.25 hrs, Volume= 31,597 cf, Depth> 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
13,269 98 Roofs, HSG A
34,025 98 Paved parking, HSG A
28,415 49 50-75% Grass cover, Fair, HSG A
49,447 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

128,117 66 Weighted Average

80,823 63.09% Pervious Area
47,294 36.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow

Woodland Kv= 5.0 fps

17.3 210 Total

Subcatchment A1-OFF: A1-OFF

Hydrograp
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Summary for Subcatchment A10-PR: A10-PR

Runoff = 2.75cfs @ 12.09 hrs, Volume= 9,076 cf, Depth> 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
4,128 98 Roofs, HSG A
12,420 98 Paved parking, HSG A
3,163 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
19,711 90 Weighted Average

3,163 16.05% Pervious Area
16,548 83.95% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A10-PR: A10-PR

Hydrograph
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Summary for Subcatchment A11-PR: A7-PR

Runoff = 0.19cfs @ 12.11 hrs, Volume= 721 cf, Depth> 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
0 98 Roofs, HSG A
240 98 Paved parking, HSG A
5,070 49 50-75% Grass cover, Fair, HSG A
1,172 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,482 48 Weighted Average

6,242 96.30% Pervious Area
240 3.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A11-PR: A7-PR

Hydrograph
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.80 cfs @ 12.09 hrs, Volume= 2,551 cf, Depth> 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
260 98 Roofs, HSG A
4,278 98 Paved parking, HSG A
1,771 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
6,309 84 Weighted Average

1,771 28.07% Pervious Area
4,538 71.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A12-PR: A12-PR

Hydrograph
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 2.38cfs @ 12.09 hrs, Volume= 7,752 cf, Depth> 5.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
13,884 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,674 49 50-75% Grass cover, Fair, HSG A
17,558 88 Weighted Average

3,674 20.92% Pervious Area
13,884 79.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A2-PR: A2-PR
Hydrograph
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| Runoff Volume=7,752 cf
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Summary for Subcatchment A3-PR: A3-PR

Runoff

3.42cfs @ 12.09 hrs, Volume=

11,372 cf, Depth> 5.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
20,962 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
3,236 49 50-75% Grass cover, Fair, HSG A
24,198 91 Weighted Average
3,236 13.37% Pervious Area
20,962 86.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR
Hydrograph

Type Ill 24-h
- 100-Year ¢\ 0

Runoff Depth>5.64"

Tc=6.0 min

Flow (cfs)
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.53cfs @ 12.17 hrs, Volume= 2,038 cf, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A
8,837 64 Weighted Average

8,837 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short n=0.150 P2=3.20"
8.8 20 0.0300 0.04 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.20"
12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Hydrograph
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Summary for Subcatchment A5-PR: A5-PR

Runoff = 0.35cfs @ 12.37 hrs, Volume= 2,450 cf, Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
0 98 Roofs, HSG A
913 98 Paved parking, HSG A
10,323 49 50-75% Grass cover, Fair, HSG A
22,629 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
33,865 42 Weighted Average

32,952 97.30% Pervious Area
913 2.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush n=0.800 P2= 3.20"
1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps
0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

17.2 295 Total

Subcatchment A5-PR: A5-PR

Hydrograph
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Runoff

1.82cfs @ 12.08 hrs, Volume=

Summary for Subcatchment A6-PR: A6-PR

6,568 cf, Depth> 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf)

CN

Description

0
12,206
0
0
0

98
98
96
36
49

Paved parking, HSG A

Roofs, HSG A

Gravel surface, HSG A

Woods, Fair, HSG A

50-75% Grass cover, Fair, HSG A

12,206
12,206

Tc Length
(min)  (feet)

98

Weighted Average
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec) (cfs)

6.0

Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR
Hydrograph
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 1.32cfs @ 12.09 hrs, Volume=

4,127 cf, Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

4,590
2,163
5,665
0
0

98
98
49
36
96

Roofs, HSG A

Paved parking, HSG A

50-75% Grass cover, Fair, HSG A
Woods, Fair, HSG A

Gravel surface, HSG A

12,418
5,665
6,753

76  Weighted Average
45.62% Pervious Area

54.38% Impervious Area

Tc
(min)

Length
(feet)

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

6.0

Direct Entry,

Subcatchment A7-PR: A7-PR

Hydrograph

100~Year |
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 1.09cfs @ 12.08 hrs, Volume= 3,923 cf, Depth> 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
7,290 98 Weighted Average

7,290 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A8-PR: A8-PR
Hydrograph

1001Year IR ‘
24-Hour Storm Ramfau-‘-s 0"
Runoff Area=7,290 sf |

Runoff Volume=3,923 cf
Runoff‘ Depth>6 46" ‘
Tc-6 0 ml‘n ‘

Flow (cfs)
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.15cfs @ 12.41 hrs, Volume= 1,036 cf, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type lll 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description
0 98 Roofs, HSG A
0 98 Paved parking, HSG A
7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A
13,223 43 Weighted Average

13,223 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW

Woods: Dense underbrush n=0.800 P2= 3.20"

1.7 100 0.1600 1.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Forest w/Heavy Litter Kv= 2.5 fps

0.6 145 0.0700 4.26 Shallow Concentrated Flow, SHALLOW CONC FLOW

Unpaved Kv= 16.1 fps

20.6 295 Total

Subcatchment A9-PR: A9-PR

Hydrograph
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Summary for Reach 1R: Routing

Inflow Area = 8,837 sf, 0.00% Impervious, Inflow Depth > 2.77" for 100-Year, 24-Hour Storm event
Inflow = 0.53cfs @ 12.17 hrs, Volume= 2,038 cf
Outflow = 0.48 cfs @ 12.32 hrs, Volume= 2,031 cf, Atten= 9%, Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 1.06 fps, Avg. Travel Time= 8.5 min

Peak Storage= 145 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.02', Surface Width= 12.38'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity=917.83 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length= 542.0' Slope= 0.0609 '/

Inlet Invert= 50.00', Outlet Invert= 17.00'

1
Reach 1R: Routing
Hydrograph
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Summary for Reach 2R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth = 1.70" for 100-Year, 24-Hour Storm event
Inflow = 1.53cfs @ 12.32 hrs, Volume= 4,222 cf
Outflow = 1.50cfs @ 12.35 hrs, Volume= 4,222 cf, Atten= 1%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.48 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.95 fps, Avg. Travel Time= 1.7 min

Peak Storage= 68 cf @ 12.33 hrs
Average Depth at Peak Storage= 0.37', Surface Width= 1.29'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 11.38 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0100 "/

Inlet Invert= 1.00', Outlet Invert=-1.00'

Reach 2R: Routing

Hydrograph
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Summary for Reach 3R: Routing

Inflow Area = 6,482 sf, 3.70% Impervious, Inflow Depth > 1.34" for 100-Year, 24-Hour Storm event
Inflow = 0.19cfs @ 12.11 hrs, Volume= 721 cf
Outflow = 0.16 cfs @ 12.24 hrs, Volume= 718 cf, Atten= 14%, Lag= 7.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.63 fps, Min. Travel Time= 4.1 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 7.8 min

Peak Storage= 40 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.04', Surface Width= 4.44'
Bank-Full Depth= 0.50" Flow Area= 12.5 sf, Capacity= 102.34 cfs

0.00" x 0.50" deep channel, n=0.016

Side Slope Z-value= 0.0 100.0'/* Top Width= 50.00'
Length=400.0" Slope= 0.0500 '/

Inlet Invert= 20.00', Outlet Invert= 0.00'

Reach 3R: Routing
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Summary for Reach 5R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,782 sf, 47.30% Impervious, Inflow Depth > 2.33" for 100-Year, 24-Hour Storm event
Inflow = 11.35cfs @ 12.33 hrs, Volume= 48,928 cf
Outflow = 11.34 cfs @ 12.34 hrs, Volume= 48,918 cf, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 13.98 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 5.63 fps, Avg. Travel Time= 0.6 min

Peak Storage= 162 cf @ 12.33 hrs
Average Depth at Peak Storage= 0.70", Surface Width= 1.50'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 200.0" Slope= 0.0500 '/

Inlet Invert= 10.00', Outlet Invert= 0.00'

Reach 5R: Routing

Hydrograph
T I S N I <1
| | Inflow Area=251,782 s
"1 | Avg. Flow Depth=0.70" |42
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Summary for Reach 6R: Routing

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 258,091 sf, 47.90% Impervious, Inflow Depth > 2.34" for 100-Year, 24-Hour Storm event
Inflow = 11.70 cfs @ 12.33 hrs, Volume= 50,290 cf
Outflow = 11.69 cfs @ 12.33 hrs, Volume= 50,288 cf, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 14.09 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.66 fps, Avg. Travel Time= 0.1 min

Peak Storage= 41 cf @ 12.33 hrs
Average Depth at Peak Storage= 0.71', Surface Width= 1.50'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 25.45 cfs

18.0" Round Pipe

n=0.012

Length= 50.0" Slope= 0.0500 '/

Inlet Invert= 2.50', Outlet Invert= 0.00'

Reach 6R: Routing

Hydrograph
e 0 R I L= B e e o S B -1
o| | Inflow Area=258,001 sl
o | Avg.FlowDepth=0.71 &8
of | MaxVel=1409fps 4
A (180 B
.| |RoundPipe ¢4
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Summary for Reach 7R: Routing

Inflow Area = 128,117 sf, 36.91% Impervious, Inflow Depth > 2.96" for 100-Year, 24-Hour Storm event
Inflow = 7.22 cfs @ 12.25 hrs, Volume= 31,597 cf
Outflow = 7.10cfs @ 12.32 hrs, Volume= 31,504 cf, Atten=2%, Lag= 4.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.28 fps, Min. Travel Time= 2.4 min
Avg. Velocity = 1.67 fps, Avg. Travel Time= 6.2 min

Peak Storage= 1,027 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.11', Surface Width= 20.79'
Bank-Full Depth= 1.00" Flow Area= 60.0 sf, Capacity= 922.36 cfs

10.00" x 1.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 50.0 '/ Top Width= 110.00'
Length=618.0" Slope= 0.0615"/"

Inlet Invert= 55.00', Outlet Invert=17.00'

t
Reach 7R: Routing
Hydrograph
| |wfow Area=tzs 17z
| | Avg. Flow Depth=0.11f44
| | MaxVel=4.28fps [}
| neooe R
Falat«anEninl HEREREEEERY
¢ | |s=00615 gl
'| | Capaciy=92236cfs E
1-5'11111111111 ///////////////
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Summary for Pond A1-P: CHAMBERS

Inflow Area = 29,764 sf, 87.66% Impervious, Inflow Depth > 5.77" for 100-Year, 24-Hour Storm event
Inflow = 421 cfs @ 12.09 hrs, Volume= 14,320 cf

Outflow = 1.63cfs @ 12.32 hrs, Volume= 10,566 cf, Atten=61%, Lag= 14.4 min

Discarded = 0.10cfs @ 8.64 hrs, Volume= 6,344 cf

Primary = 1.53cfs @ 12.32 hrs, Volume= 4,222 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=21.04'@ 12.32 hrs Surf.Area= 1,761 sf Storage= 5,515 cf

Plug-Flow detention time=171.4 min calculated for 10,549 cf (74% of inflow)
Center-of-Mass det. time= 84.2 min ( 851.2 - 767.0 )

Volume Invert Avail.Storage Storage Description
#1A 16.10' 2,519 cf 22.75'W x 77.40'L x 5.50'H Field A
9,685 cf Overall - 3,388 cf Embedded = 6,297 cf x 40.0% Voids
#2A 16.85' 3,388 cf ADS_StormTech MC-3500 d +Capx 30 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

30 Chambers in 3 Rows

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,907 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 17.00" 12.0" Round Culvert
L=220.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 17.00'/ 14.80' S=0.0100'/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 21.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 20.00" 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Discarded 16.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 8.64 hrs HW=16.16" (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=1.51 cfs @ 12.32 hrs HW=21.04" (Free Discharge)
T 1=culvert (Passes 1.51 cfs of 5.31 cfs potential flow)
E2=Broad-Crested Rectangular Weir(Weir Controls 0.10 cfs @ 0.57 fps)
3=0rifice/Grate (Orifice Controls 1.41 cfs @ 4.05 fps)
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Pond A1-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage=+14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

10 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 75.40' Row Length +12.0" End Stone x 2 = 77.40'
Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

30 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,388.0 cf Chamber Storage

9,684.7 cf Field - 3,388.0 cf Chambers = 6,296.7 cf Stone x 40.0% Voids = 2,518.7 cf Stone Storage
Chamber Storage + Stone Storage = 5,906.6 cf = 0.136 af

Overall Storage Efficiency = 61.0%

Overall System Size = 77.40' x 22.75' x 5.50'

30 Chambers

358.7 cy Field
233.2 cy Stone




=6.70"

Type Il 24-hr 100-Year, 24-Hour Storm Rainfall

193187-CV01-HYD-PR
Prepared by CEC, Inc.

Printed 7/20/2020

Page 126

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Pond A1-P: CHAMBERS
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 51,199 sf, 87.50% Impervious, Inflow Depth > 5.71" for 100-Year, 24-Hour Storm event
Inflow = 7.26 cfs @ 12.09 hrs, Volume= 24,371 cf

Outflow = 216 cfs @ 12.41 hrs, Volume= 19,687 cf, Atten=70%, Lag= 19.4 min

Discarded = 0.17 cfs@ 8.80 hrs, Volume= 10,966 cf

Primary = 1.98 cfs @ 12.41 hrs, Volume= 8,721 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=19.63' @ 12.41 hrs Surf.Area= 3,136 sf Storage= 9,522 cf

Plug-Flow detention time= 158.6 min calculated for 19,655 cf (81% of inflow)
Center-of-Mass det. time= 85.5 min ( 858.5-773.0)

Volume Invert Avail.Storage Storage Description
#1A 15.00' 4,421 cf 37.08'W x 84.57'L x 5.50'H Field A
17,249 cf Overall - 6,196 cf Embedded = 11,052 cf x 40.0% Voids
#2A 15.75' 6,196 cf ADS_StormTech MC-3500 d +Capx 55 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

55 Chambers in 5 Rows

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

10,617 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 16.00" 12.0" Round Culvert
L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 16.00'/ 15.50' S=0.0238"'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 20.00" 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3 Discarded 15.00' 2.410 in/hr Exfiltration over Surface area
#4  Device 1 17.90' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 8.80 hrs HW=15.06" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=1.98 cfs @ 12.41 hrs HW=19.62"' (Free Discharge)
T _1=Culvert (Passes 1.98 cfs of 6.68 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
4=0rifice/Grate (Orifice Controls 1.98 cfs @ 5.68 fps)
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Pond A2-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500d rev 03/14 with Cap
volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

11 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 82.57' Row Length +12.0" End Stone x 2 = 84.57'
Base Length

5 Rows x 77.0" Wide + 9.0" Spacing x 4 + 12.0" Side Stone x 2 = 37.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

55 Chambers x 110.0 cf + 14.9 ¢f Cap Volume x 2 x 5 Rows = 6,196.4 cf Chamber Storage

17,248.8 cf Field - 6,196.4 cf Chambers = 11,052.4 cf Stone x 40.0% Voids = 4,421.0 cf Stone Storage
Chamber Storage + Stone Storage = 10,617.3 cf = 0.244 af

Overall Storage Efficiency = 61.6%

Overall System Size = 84.57' x 37.08' x 5.50'

55 Chambers

638.8 cy Field
409.3 cy Stone
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 6,309 sf, 71.93% Impervious, Inflow Depth > 4.85" for 100-Year, 24-Hour Storm event
Inflow = 0.80 cfs @ 12.09 hrs, Volume= 2,551 cf

Outflow = 0.66 cfs @ 12.14 hrs, Volume= 2,497 cf, Atten=17%, Lag= 3.4 min

Discarded = 0.02cfs@ 9.64 hrs, Volume= 1,125 cf

Primary = 0.64 cfs @ 12.14 hrs, Volume= 1,373 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev=14.96' @ 12.14 hrs Surf.Area= 353 sf Storage= 419 cf

Plug-Flow detention time= 65.2 min calculated for 2,493 cf (98% of inflow)
Center-of-Mass det. time=52.6 min ( 851.5-798.9)

Volume Invert Avail.Storage Storage Description
#1A 13.10' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf x 40.0% Voids
#2A 13.60' 368 cf ADS_StormTech SC-740 +Capx 8 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 13.00" 12.0" Round Culvert
L=9.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 13.00'/ 12.90' S=0.0111"/" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 15.00' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Device 1 14.25' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Discarded 13.10' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 9.64 hrs HW=13.14' (Free Discharge)
T _4=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.63 cfs @ 12.14 hrs HW=14.95" (Free Discharge)
=Culvert (Passes 0.63 cfs of 4.55 cfs potential flow)
E2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
3=0Orifice/Grate (Orifice Controls 0.63 cfs @ 3.23 fps)
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Pond A3-P: CHAMBERS - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

4 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 30.10' Row Length +12.0" End Stone x 2 = 32.10'
Base Length

2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

8 Chambers x 45.9 cf = 367.5 cf Chamber Storage

1,235.7 cf Field - 367.5 cf Chambers = 868.2 cf Stone x 40.0% Voids = 347.3 cf Stone Storage
Chamber Storage + Stone Storage = 714.8 cf = 0.016 af

Overall Storage Efficiency = 57.8%

Overall System Size = 32.10' x 11.00" x 3.50'

8 Chambers

45.8 cy Field
32.2 cy Stone
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Summary for Link 1L: Manhole

[62] Hint: Exceeded Reach 2R OUTLET depth by 1.00' @ 0.00 hrs

for 100-Year, 24-Hour Storm event

251,782 sf, 47.30% Impervious, Inflow Depth > 2.33"

Inflow Area
Inflow

48,928 cf

11.35cfs @ 12.33 hrs, Volume

0.0 min

0%, Lag=

= 48,928 cf, Atten

11.35cfs @ 12.33 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Primary outflow

Link 1L: Manhole

Hydrograph
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Type Il 24-hr 100-Year, 24-Hour Storm Rainfall

Summary for Link 4L: Manhole
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TSS Calculations




INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |subcatchment A7-PR |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
e
Q ([ Deep Sump and Hooded
_qé Catch Basin 0.25 1.00 0.25 0.75
_— )
g f Proprietary Treatment
O O Practice 0.80 0.75 0.60 0.15
€=
O <
X s 0.00 0.15 0.00 0.15
(7 Q=
n o
- 3 0.00 0.15 0.00 0.15
©
o 0.00 0.15 0.00 0.15

Separate Form Needs to
be Completed for Each

Total TSS Removal = 85% Outlet or BMP Train
Wharf Street
Project: |Redevelopment
Prepared By: DWP *Equals remaining load from previous BMP (E)
Date: |7/16/2020 which enters the BMP




INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |subcatchment A12-PR |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
"d-.; Deep Sump and Hooded
_qé Catch Basin 0.25 1.00 0.25 0.75
-
g f Proprietary Treatment
O O Practice 0.80 0.75 0.60 0.15
£
Q - Subsurface Infiltration
m o Structure 0.80 0.15 0.12 0.03
D&
- 3 0.00 0.03 0.00 0.03
©
o 0.00 0.03 0.00 0.03

Separate Form Needs to
be Completed for Each

Total TSS Removal = 97% Outlet or BMP Train
Wharf Street
Project: |Redevelopment
Prepared By: DWP *Equals remaining load from previous BMP (E)
Date: |7/16/2020 which enters the BMP




INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |subcatchment A3-PR |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
"d-.; Proprietary Treatment
_GC’ Practice 0.50 1.00 0.50 0.50
- )
g f Subsurface Infiltration
O O Structure 0.80 0.50 0.40 0.10
€=
(<))
14 g 0.00 0.10 0.00 0.10
(7 Ji=
n o
- 3 0.00 0.10 0.00 0.10
©
o 0.00 0.10 0.00 0.10

Separate Form Needs to
be Completed for Each

Total TSS Removal = 90% Outlet or BMP Train
Wharf Street
Project: |Redevelopment
Prepared By: DWP *Equals remaining load from previous BMP (E)
Date: |7/16/2020 which enters the BMP




INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |subcatchment A10-PR |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
e
Q Proprietary Treatment
_GC’ Practice 0.80 1.00 0.80 0.20
- N
g f Subsurface Infiltration
O O Structure 0.80 0.20 0.16 0.04
£
&, S 0.00
o . 0.04 0.00 0.04
(7 =
0 o
= S 0.00 0.04 0.00 0.04
O
©
o 0.00 0.04 0.00 0.04

Separate Form Needs to
be Completed for Each

Total TSS Removal = 96% Outlet or BMP Train
Wharf Street
Project: |Redevelopment
Prepared By: DWP *Equals remaining load from previous BMP (E)
Date: |7/16/2020 which enters the BMP




INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |subcatchment A2-PR |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
e
Q Proprietary Treatment
_GC’ Practice 0.80 1.00 0.80 0.20
- N
g f Subsurface Infiltration
O O Structure 0.80 0.20 0.16 0.04
£
&, S 0.00
o . 0.04 0.00 0.04
(7 =
0 o
= S 0.00 0.04 0.00 0.04
O
©
o 0.00 0.04 0.00 0.04

Separate Form Needs to
be Completed for Each

Total TSS Removal = 96% Outlet or BMP Train
Wharf Street
Project: |Redevelopment
Prepared By: DWP *Equals remaining load from previous BMP (E)
Date: |7/16/2020 which enters the BMP




Stormceptor®

Stormwater Treatment Made Simple!
TSS & Oil Removal m Scour Prevention m Small Footprint

Easy to inspect
== and maintain

Dirty water enters the unit

Inlet Vortex draws pollutants
into the lower chamber

Clean water enters
the environment
Optimized for hydraulic
efficiency, pollutant
capture and retention

Spill protection

Large pollutant storage & L
il i ili
volume reduces > ) limits liability
maintenance frequency ., e ® :
) & .

Design : " Proven

Flexibility Performance

Environmentally Engineered Stormwater Solutions...
that exceed your client’s needs!

Phone: (413) 562-3647




e

tormceptor:

Stormceptor® is an underground stormwater quality treatment device that is unparalleled in its effectiveness for pollutant capture and
retention. With thousands of systems operating worldwide, Stormceptor delivers protection every day in every storm.

With patented technology, optimal treatment occurs by allowing free oil to rise and sediment to settle. The Stormceptor design prohibits
scour and release of previously captured pollutants, ensuring superior treatment and protection during even the most extreme storm
events.

Stormceptor is very easy to design and provides flexibility under varying site constraints such as tight right-of-ways, zero lot lines and

retrofit projects. Design flexibility allows for a cost-effective approach to stormwater treatment. Stormceptor has proven performance
backed by the longest record of lab and field verification in the industry.

Tested Performance

m Fine particle capture  m Prevents scour orrelease  m 95%+ Oil removal
STC 450i CAN PROVIDE
80% TSS REMOVAL AT

Massachusetts — Water Quality (Q) Flow Rate (F:LFCQW RATES UP TO 0.40

Stormceptor Inside Typical Depth  Water Quality Pezk Conveyance Hydrocarbon Maximum

STC Model Diameter Below Inlet Flow Rate Q 2 Flow Rate 3 Capacity * Sediment
Pipe Invert ' Capacity *
(in) (cf (cfe) (Gallons) (ft3)
STC 450i 4 68 0.40 5.5 86 46
STC 2400 8 104 1.58 22 840 205
STC 4800 10 140 2.47 22 909 543
STC 7200 12 148 3.56 22 1,059 839
STC 11000 2x10 142 494 48 2,792 1,086
STC 16000 2x12 148 7.12 48 3,055 1,677

'Depth Below Pipe Inlet Invert to the Bottom of Base Slab, and Maximum Sediment Capacity can vary to accommodate specific site designs and pollutant loads.
Depths can vary to accommodate special designs or site conditions. Contact your local representative for assistance.

2Water Quality Flow Rate (Q) is based on 80% annual average TSS removal of the OK110 particle size distribution.

3 Peak Conveyance Flow Rate is based upon ideal velocity of 3 feet per second and outlet pipe diameters of 18-inch, 36-inch, and 54-inch diameters.

4Hydrocarbon & Sediment capacities can be modified to accommodate specific site design requirements, contact your local representative for assistance.

MATERIALS™
www.rinkerstormceptor.com
Manufacturing Plant: Westfield, MA

Stormceptor: Phone: (413) 562-3647

www.stormceptor.com 11-22-13-R13-802 MDEP
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Callout
STC 450i CAN PROVIDE 80% TSS REMOVAL AT FLOW RATES UP TO 0.40 CFS


UNIVERSITY OF MASSACHUSETTS
AT AMHERST

Water Resources Research Center
Blaisdell House, UMass

310 Hicks Way

Amherst, MA 01003

MASTEP Technology Review
Massachusetts Stormwater Evaluation Project
(413) 545-5532
(413) 545-2304 FAX
www.mastep.net

Technology Name: Isolator Row

Studies Reviewed: Christensen, Andrew and Vince Neary. Hydraulic Performance and Sediment
Trap Efficiency for the StormTech SC-740 Isolator Row. Tennessee
Technological University, February 2005.

Neary, Vincent, PhD. Performance Evaluation of Sediment Removal Efficiency
Stormtech Isolator Row. Tennessee Tech University. October 20, 2006.

New Jersey Corporation for Advanced Technology. NJCAT Verification
of the StormTech Isolator Row. August 2007.

University of New Hampshire Stormwater Center. Final Report on Field
Verification Testing of the Stormtech Isolator Row Treatment Unit. Submitted to
StormTech LLC June 2008.

University of New Hampshire Stormwater Center. Performance Evaluation Report on
of the Stormtech Isolator Row Treatment Unit. September 2010

Date: January 14, 2012
Reviewers: Sarah Titus, updated by Jerry Schoen
Rating: 2

Brief rationale for rating:

The Isolator Row was tested in the field by the UNH Stormwater Center and in the lab by Tennessee Tech
University. Field testing monitored 23 events over two years, sampling 13.2” rainfall or about 27% of the
annual average. This study was done under a QAPP that was designed to substantially meet TARP and
TAPE requirements.

Lab testing examined sediment removal for three different influent mixes; the SIL-CO-SIL 106, SIL-CO-SIL
250 and the OK-110 silica. Across all influent mixes, 21 test runs were done and 14 flow rates were tested at
average influent concentrations from 164-424mg/l. NJCAT was able to use the runs to extrapolate the data to
calculate weighted removal efficiencies for 25, 50, 75, 100 and 125% of treatment operating rate. Claims for
each influent mix were verified by NJCAT. While all of these studies met many requirements necessary for
TARP there was no scour testing, statistical analysis or QC data presented for any study. The laboratory
studies did not use a certified lab and the one micron filter sock at the outlet was only partially effective at
trapping the finer particles from the flow stream. This led to increasing influent and effluent SSC values as
the detention time went up during the course of each test run. Removal rates for earlier samples were higher
than later samples in the same run.

Requirements not met:
* No discussion of QC test results.
¢ Sampled <50% of average annual rainfall and less than minimum 13" required total in the field
* No discussion of scour testing

Other comments:
Field study:
¢ d50 influent particle size 44 microns.
* Effective TSS, SSC, Zinc, total phosphorus, total petroleum hydrocarbon reported throughout study
period.
¢ Zinc and TP removal efficiency improved over the course of the study, presumably due to build of an
organic filter cake on system’s fabric. However, this buildup may also lead to increased incidence of
bypass in larger storms. This may be a consideration for maintenance planning.
* Negative removal rates for dissolved inorganic nitrogen, suggesting this system is not effective at
treating dissolved nitrogen.

Lab study:
¢ Particle size distributions: OK 110 d50=110, SIL CO SIL 106 d50=22, SIL CO SIL 250= 45 microns.
In the field the d50 was measured as 0.038mm.
* Flow rates tested in the lab at treatment flow rates from 0.1-1.2cfs. SIL CO SIL 106 was tested at
3.2gpm/ft2 and SIL CO SIL 250 was tested at 3.2 (0.4cfs) and 1.7gpm/ft2 (0.21cfs). The OK 110 was
tested at hydraulic loading rates of 4.8 and 8.1 gpm/ft2.

Center For Energy Efficiency and Renewable Energy Page 1
University of Massachusetts — Amherst February 11, 1999



Average influent SSC for the SIL CO SIL 106 test runs 270mg/L. The average influent SSC was 211
and 424mg/L for the SIL CO SIL 250 influent at 3.2 and 1.7gpm respectively. The OK 110 tests

calculated influent SSC ranged from 140-230mg/L with an average of 183.18. Field testing measured
influent TSS at a mean 58mg/l.

Center For Energy Efficiency and Renewable Energy

Page 2
University of Massachusetts — Amherst

February 11, 1999



UNIVERSITY OF MASSACHUSETTS Massachusetts Stormwater
AT AMHERST

Water Resources Research Center (413) 545-5532
Blaisdell House, UMass (413) 545-2304 FAX
310 Hicks Way www.mastep.net

Amherst, MA 01003

MASTEP Technology Review

Technology Name: Stormceptor 450i.

Studies Reviewed: Multi-Phase Physical Model Testing of a Stormceptor STC450i

Date: March 14, 2009
Reviewers: Jerry Schoen
Rating: 2

Brief rationale for rating:

This laboratory study is generally well conducted and documented. No documentation of a quality assurance
project, plan but quality control data was reported. Sediment analysis was done by the SSC method, but not
the TSS method. Although SSC is considered by many scientists to be the preferred method, it is at odds with
Massachusetts stormwater regulations, which are based on TSS treatment. Comparing SSC and TSS results
is considered an inexact science.

TARP Requirements Not Met*:
o No documentation of a Quality Assurance Project Plan
o TSS analysis was not performed.

Other Comments

e SSC removal efficiency, calculated according to the NJDEP weighted formula, was 59.5 — 63.6%.

e SSC removal evaluated using event mean concentration and modified mass balance method, the latter
considered to be a particularly accurate method of evaluating sediment removal in a laboratory setting.

e Particle Size Distribution (with d50 of 67 microns) closely matched the 55% sand, 40% silt, 5% clay mix
recommended by NJDEP.

e Afull range of flows (2% - 125%) was tested.

e Scour test was performed at 500% of design flow. This is more rigorous than the 125% recommended for
scour tests. Effluent concentrations for the scour tests ranged from 5.9 — 6.1mg/l, not considered a
significant level of scour.

* Laboratory testing was based on the NJDEP TARP laboratory testing guidelines.

Water Resources Research Center Page 1
University of Massachusetts — Amherst 3/31/2009



Water Quality Volume and Recharge Calculations




Project Name:
Project Location:
Project Number:

Water Quality Volume Flow
Rate Calculations

Wharf Street Redevelopment Date: 7/16/2020
44 Wharf Street, Weymouth, MA Calculated By: DWP
193-187 Checked By: KPS

Structure Name:

Subcatchment:

0.776317341

Where:

Given:

Calculation:

Stormwater Chambers (A3-P)  Description: Water Quality Unit

A12-PR Total Drainage Area: 6,309 sqft
0.14 ac
Total Impervious Area: 4,278 sqft *Excludes
0.10 ac Roof Areas
Runoff Depth to be Treated: 1.0 inches
Required Water Quality Volume: 0.008 ac ft
357 cf

Water Quality Volume Provided:368 cf in Pond A3-P

FLOW RATE CONVERSION

Q = (qu)(A)(WQV)

Q = flow rate associated with the 1-inch of runoff, in cfs
qu = the unit peak discharge, in csm/in.
A = impervious surface drainage area, in square miles
WQV = water quality volume in watershed inches

1-acre = 0.0015625 mi
5 minute = 0.083 hours
qu (1-inch) = 774 csmfin
qu= 774
A=0.10 ac

waQv= 1.0 in

|  Required Water Quality Flow Rate: 0.12 cfs |

WQU-AG6 will provide 80% TSS Removal Efficiency for

flows up to 0.40 cfs

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands
Program - Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow
Based Manufactured Proprietary Stormwater Treatment Practices



193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A3-P: CHAMBERS

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
13.10 353 0 13.62 353 76
13.11 353 1 13.63 353 79
13.12 353 3 13.64 353 81
13.13 353 4 13.65 353 84
13.14 353 6 13.66 353 87
13.15 353 7 13.67 353 89
13.16 353 8 13.68 353 92
13.17 353 10 13.69 353 95
13.18 353 11 13.70 353 97
13.19 353 13 13.71 353 100
13.20 353 14 13.72 353 103
13.21 353 16 13.73 353 105
13.22 353 17 13.74 353 108
13.23 353 18 13.75 353 111
13.24 353 20 13.76 353 113
13.25 353 21 13.77 353 116
13.26 353 23 13.78 353 119
13.27 353 24 13.79 353 122
13.28 353 25 13.80 353 124
13.29 353 27 13.81 353 127
13.30 353 28 13.82 353 130
13.31 353 30 13.83 353 132
13.32 353 31 13.84 353 135
13.33 353 32 13.85 353 138
13.34 353 34 13.86 353 140
13.35 353 35 13.87 353 143
13.36 353 37 13.88 353 145
13.37 353 38 13.89 353 148
13.38 353 40 13.90 353 151
13.39 353 41 13.91 353 153
13.40 353 42 13.92 353 156
13.41 353 44 13.93 353 159
13.42 353 45 13.94 353 161
13.43 353 47 13.95 353 164
13.44 353 48 13.96 353 167
13.45 353 49 13.97 353 169
13.46 353 51 13.98 353 172
13.47 353 52 13.99 353 175
13.48 353 54 14.00 353 177
13.49 353 55 14.01 353 180
13.50 353 56 14.02 353 182
13.51 353 58 14.03 353 185
13.52 353 59 14.04 353 188
13.53 353 61 14.05 353 190
13.54 353 62 14.06 353 193
13.55 353 64 14.07 353 196
13.56 353 65 14.08 353 198
13.57 353 66 14.09 353 201
13.58 353 68 14.10 353 203
13.59 353 69 14.11 353 206
13.60 353 71 14.12 353 209
13.61 353 73 14.13 353 211




193187-CV01-HYD-PR

Prepared by CEC, Inc.

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Printed 7/20/2020

Stage-Area-Storage for Pond A3-P: CHAMBERS (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
14.14 353 214 14.66 353 346
14.15 353 217 14.67 353 349
14.16 353 219 14.68 353 351
1417 353 222 14.69 353 354
14.18 353 224 14.70 353 356
14.19 353 227 14.71 353 359
14.20 353 230 14.72 353 361
14.21 353 232 14.73 353 363
14.22 353 235 14.74 353 366
14.23 353 237 [14.75 353 368 |
14.24 353 240 14.76 353 371
14.25 353 242 14.77 353 373
14.26 353 245 14.78 353 376
14.27 353 248 14.79 353 378
14.28 353 250 14.80 353 381
14.29 353 253 14.81 353 383
14.30 353 255 14.82 353 385
14.31 353 258 14.83 353 388
14.32 353 260 14.84 353 390
14.33 353 263 14.85 353 393
14.34 353 266 14.86 353 395
14.35 353 268 14.87 353 397
14.36 353 271 14.88 353 400
14.37 353 273 14.89 353 402
14.38 353 276 14.90 353 405
14.39 353 278 14.91 353 407
14.40 353 281 14.92 353 409
14.41 353 283 14.93 353 412
14.42 353 286 14.94 353 414
14.43 353 289 14.95 353 416
14.44 353 291 14.96 353 419
14.45 353 294 14.97 353 421
14.46 353 296 14.98 353 424
14.47 353 299 14.99 353 426
14.48 353 301 15.00 353 428
14.49 353 304 15.01 353 431
14.50 353 306 15.02 353 433
14.51 353 309 15.03 353 435
14.52 353 311 15.04 353 438
14.53 353 314 15.05 353 440
14.54 353 316 15.06 353 442
14.55 353 319 15.07 353 445
14.56 353 321 15.08 353 447
14.57 353 324 15.09 353 449
14.58 353 326 15.10 353 452
14.59 353 329 15.11 353 454
14.60 353 331 15.12 353 456
14.61 353 334 15.13 353 458
14.62 353 336 15.14 353 461
14.63 353 339 15.15 353 463
14.64 353 341 15.16 353 465
14.65 353 344 15.17 353 468

STORAGE PROVIDED BELOW
LOW FLOW OUTLET



193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A3-P: CHAMBERS (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
15.18 353 470 15.70 353 579
15.19 353 472 15.71 353 581
15.20 353 474 15.72 353 583
15.21 353 477 15.73 353 585
15.22 353 479 15.74 353 587
15.23 353 481 15.75 353 589
15.24 353 483 15.76 353 590
15.25 353 486 15.77 353 592
15.26 353 488 15.78 353 594
15.27 353 490 15.79 353 596
15.28 353 492 15.80 353 598
15.29 353 494 15.81 353 599
15.30 353 497 15.82 353 601
15.31 353 499 15.83 353 603
15.32 353 501 15.84 353 605
15.33 353 503 15.85 353 606
15.34 353 505 15.86 353 608
15.35 353 508 15.87 353 610
15.36 353 510 15.88 353 611
15.37 353 512 15.89 353 613
15.38 353 514 15.90 353 614
15.39 353 516 15.91 353 616
15.40 353 518 15.92 353 618
15.41 353 520 15.93 353 619
15.42 353 523 15.94 353 621
15.43 353 525 15.95 353 622
15.44 353 527 15.96 353 624
15.45 353 529 15.97 353 625
15.46 353 531 15.98 353 627
15.47 353 533 15.99 353 628
15.48 353 535 16.00 353 630
15.49 353 537 16.01 353 631
15.50 353 539 16.02 353 633
15.51 353 541 16.03 353 634
15.52 353 544 16.04 353 636
15.53 353 546 16.05 353 637
15.54 353 548 16.06 353 638
15.55 353 550 16.07 353 640
15.56 353 552 16.08 353 641
15.57 353 554 16.09 353 643
15.58 353 556 16.10 353 644
15.59 353 558 16.11 353 646
15.60 353 560 16.12 353 647
15.61 353 562 16.13 353 648
15.62 353 564 16.14 353 650
15.63 353 566 16.15 353 651
15.64 353 568 16.16 353 653
15.65 353 570 16.17 353 654
15.66 353 572 16.18 353 655
15.67 353 574 16.19 353 657
15.68 353 575 16.20 353 658
15.69 353 577 16.21 353 660




193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A3-P: CHAMBERS (continued)

Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet)
16.22 353 661
16.23 353 663
16.24 353 664
16.25 353 665
16.26 353 667
16.27 353 668
16.28 353 670
16.29 353 671
16.30 353 672
16.31 353 674
16.32 353 675
16.33 353 677
16.34 353 678
16.35 353 679
16.36 353 681
16.37 353 682
16.38 353 684
16.39 353 685
16.40 353 687
16.41 353 688
16.42 353 689
16.43 353 691
16.44 353 692
16.45 353 694
16.46 353 695
16.47 353 696
16.48 353 698
16.49 353 699
16.50 353 701
16.51 353 702
16.52 353 704
16.53 353 705
16.54 353 706
16.55 353 708
16.56 353 709
16.57 353 711
16.58 353 712
16.59 353 713

16.60 353 715



Water Quality Volume Flow
Rate Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number: 193-187 Checked By: KPS
Structure Name: WQU - A9 Description:  Water Quality Inlet

Subcatchment:  A3-PR Total Drainage Area: 24,198 sqft
0.56 ac
Total Impervious Area: 20,962 sqft *Excludes
0.48 ac Roof Areas
0.776317341 Runoff Depth to be Treated: 1.0 inches
Required Water Quality Volume: 0.040 ac ft
1747 cf

FLOW RATE CONVERSION

Q = (qu)(A)(WQV)

Where:
Q = flow rate associated with the 1-inch of runoff, in cfs
gu = the unit peak discharge, in csm/in.
A = impervious surface drainage area, in square miles
WQV = water quality volume in watershed inches

Given:
1-acre = 0.0015625 mi®
5 minute = 0.083 hours
qu (1-inch) = 774 csm/in

Calculation:
qu= 774
A= 0.48 ac
wQv= 1.0 in

| Required Water Quality Flow Rate: 0.58 cfs |

WQU-A9 estimated to provide 50% TSS Removal Efficiency

at this flow rate

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands
Program - Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow
Based Manufactured Proprietary Stormwater Treatment Practices



Water Quality Volume Flow

Rate Calculations

Project Name: Wharf Street Redevelopment
Project Location: 44 Wharf Street, Weymouth, MA
Project Number: 193-187

Date: 7/16/2020

Calculated By: DWP

Checked By: KPS

Structure Name: WQU-A10 Description:  Water Quality Unit
Subcatchment: A10-PR Total Drainage Area: 19,711 sq ft
045 ac
Total Impervious Area: 12,420 sqft *Excludes
029 ac Roof Areas
0.776317341 Runoff Depth to be Treated: 1.0 inches
Required Water Quality Volume: 0.024 ac ft
1035 cf

FLOW RATE CONVERSION

Q = (qu)(A)(WQV)

Where:

Q = flow rate associated with the 1-inch of runoff, in cfs

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area, in square miles
WQV = water quality volume in watershed inches

Given:
1-acre = 0.0015625 mi?
5 minute = 0.083 hours
qu (1-inch) = 774 csm/in

Calculation:
qu= 774
A=0.29 ac
wQv= 1.0 in

|  Required Water Quality Flow Rate:

0.34

cfs |

WQU-A10 will provide 80% TSS Removal Efficiency for

flows up to 0.40 cfs

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands
Program - Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow

Based Manufactured Proprietary Stormwater Treatment Practices




Water Quality Volume Flow

Rate Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number:  193-187 Checked By: KPS

Structure Name: Stormwater Chambers (A2-P)  Description: Water Quality Unit
Subcatchment:  A10-PR & A-3PR Total Drainage Area: 43,909 sqft
1.01 ac
Total Impervious Area: 33,382 sqft *Excludes
0.77 ac Roof Areas
0.776317341 Runoff Depth to be Treated: 1.0 inches
Required Water Quality Volume: 0.064 acft
2782 cf

Water Quality Volume Provided:6,376 cf in Pond A2-P

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands
Program - Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow

Based Manufactured Proprietary Stormwater Treatment Practices




193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A2-P: CHAMBERS

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
15.00 3,136 0 16.04 3,136 1,713
15.02 3,136 25 16.06 3,136 1,766
15.04 3,136 50 16.08 3,136 1,819
15.06 3,136 75 16.10 3,136 1,872
15.08 3,136 100 16.12 3,136 1,925
15.10 3,136 125 16.14 3,136 1,978
15.12 3,136 151 16.16 3,136 2,031
15.14 3,136 176 16.18 3,136 2,083
15.16 3,136 201 16.20 3,136 2,136
15.18 3,136 226 16.22 3,136 2,188
15.20 3,136 251 16.24 3,136 2,241
15.22 3,136 276 16.26 3,136 2,294
15.24 3,136 301 16.28 3,136 2,346
15.26 3,136 326 16.30 3,136 2,399
15.28 3,136 351 16.32 3,136 2,451
15.30 3,136 376 16.34 3,136 2,503
15.32 3,136 401 16.36 3,136 2,556
15.34 3,136 427 16.38 3,136 2,608
15.36 3,136 452 16.40 3,136 2,660
15.38 3,136 477 16.42 3,136 2,712
15.40 3,136 502 16.44 3,136 2,764
15.42 3,136 527 16.46 3,136 2,816
15.44 3,136 552 16.48 3,136 2,868
15.46 3,136 577 16.50 3,136 2,920
15.48 3,136 602 16.52 3,136 2,972
15.50 3,136 627 16.54 3,136 3,024
15.52 3,136 652 16.56 3,136 3,076
15.54 3,136 677 16.58 3,136 3,127
15.56 3,136 702 16.60 3,136 3,179
15.58 3,136 728 16.62 3,136 3,231
15.60 3,136 753 16.64 3,136 3,282
15.62 3,136 778 16.66 3,136 3,334
15.64 3,136 803 16.68 3,136 3,385
15.66 3,136 828 16.70 3,136 3,437
15.68 3,136 853 16.72 3,136 3,488
15.70 3,136 878 16.74 3,136 3,539
15.72 3,136 903 16.76 3,136 3,590
15.74 3,136 928 16.78 3,136 3,641
15.76 3,136 968 16.80 3,136 3,693
15.78 3,136 1,021 16.82 3,136 3,744
15.80 3,136 1,075 16.84 3,136 3,794
15.82 3,136 1,128 16.86 3,136 3,845
15.84 3,136 1,181 16.88 3,136 3,896
15.86 3,136 1,235 16.90 3,136 3,947
15.88 3,136 1,288 16.92 3,136 3,998
15.90 3,136 1,342 16.94 3,136 4,048
15.92 3,136 1,395 16.96 3,136 4,099
15.94 3,136 1,448 16.98 3,136 4,149
15.96 3,136 1,501 17.00 3,136 4,200
15.98 3,136 1,554 17.02 3,136 4,250
16.00 3,136 1,607 17.04 3,136 4,300
16.02 3,136 1,660 17.06 3,136 4,350




193187-CV01-HYD-PR

Prepared by CEC, Inc.

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Printed 7/20/2020

Stage-Area-Storage for Pond A2-P: CHAMBERS (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
17.08 3,136 4,400 18.12 3,136 6,874
17.10 3,136 4,451 18.14 3,136 6,919
17.12 3,136 4,500 18.16 3,136 6,963
17.14 3,136 4,550 18.18 3,136 7,007
17.16 3,136 4,600 18.20 3,136 7,051
17.18 3,136 4,650 18.22 3,136 7,095
17.20 3,136 4,699 18.24 3,136 7,138
17.22 3,136 4,749 18.26 3,136 7,182
17.24 3,136 4,798 18.28 3,136 7,225
17.26 3,136 4,848 18.30 3,136 7,268
17.28 3,136 4,897 18.32 3,136 7,311
17.30 3,136 4,946 18.34 3,136 7,354
17.32 3,136 4,995 18.36 3,136 7,397
17.34 3,136 5,044 18.38 3,136 7,439
17.36 3,136 5,093 18.40 3,136 7,481
17.38 3,136 5,142 18.42 3,136 7,524
17.40 3,136 5,191 18.44 3,136 7,565
17.42 3,136 5,239 18.46 3,136 7,607
17.44 3,136 5,288 18.48 3,136 7,649
17.46 3,136 5,336 18.50 3,136 7,690
17.48 3,136 5,385 18.52 3,136 7,731
17.50 3,136 5,433 18.54 3,136 7,772
17.52 3,136 5,481 18.56 3,136 7,813
17.54 3,136 5,529 18.58 3,136 7,853
17.56 3,136 5,577 18.60 3,136 7,894
17.58 3,136 5,625 18.62 3,136 7,934
17.60 3,136 5,673 18.64 3,136 7,973
17.62 3,136 5,721 18.66 3,136 8,013
17.64 3,136 5,768 18.68 3,136 8,052
17.66 3,136 5,816 18.70 3,136 8,092
17.68 3,136 5,863 18.72 3,136 8,131
17.70 3,136 5,910 18.74 3,136 8,169
17.72 3,136 5,957 18.76 3,136 8,208
17.74 3,136 6,004 18.78 3,136 8,246
17.76 3,136 6,051 18.80 3,136 8,284
17.78 3,136 6,098 18.82 3,136 8,321
17.80 3,136 6,145 18.84 3,136 8,358
17.82 3,136 6,191 18.86 3,136 8,395
17.84 3,136 6,238 18.88 3,136 8,432
17.86 3,136 6,284 18.90 3,136 8,468
17.88 3,136 6,330 18.92 3,136 8,504

[17.90 3,136 6,376 | 18.94 3,136 8,540
17.92 3,136 6,422 18.96 3,136 8,575
17.94 3,136 6,468 18. 3,136 8,610
17.96 3,136 6,514 19.00 136 8,645
17.98 3,136 6,559 19.02 3,1 8,679
18.00 3,136 6,605 19.04 3,136 12
18.02 3,136 6,650 19.06 3,136 8,745
18.04 3,136 6,695 19.08 3,136 8,778
18.06 3,136 6,740 19.10 3,136 8,810
18.08 3,136 6,785 19.12 3,136 8,841
18.10 3,136 6,830 19.14 3,136 8,871

STORAGE PROVIDED BELOW
LOW FLOW OUTLET



193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A2-P: CHAMBERS (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
19.16 3,136 8,901 20.20 3,136 10,241
19.18 3,136 8,931 20.22 3,136 10,266
19.20 3,136 8,960 20.24 3,136 10,291
19.22 3,136 8,989 20.26 3,136 10,316
19.24 3,136 9,017 20.28 3,136 10,341
19.26 3,136 9,045 20.30 3,136 10,366
19.28 3,136 9,073 20.32 3,136 10,392
19.30 3,136 9,100 20.34 3,136 10,417
19.32 3,136 9,127 20.36 3,136 10,442
19.34 3,136 9,154 20.38 3,136 10,467
19.36 3,136 9,181 20.40 3,136 10,492
19.38 3,136 9,208 20.42 3,136 10,517
19.40 3,136 9,234 20.44 3,136 10,542
19.42 3,136 9,261 20.46 3,136 10,567
19.44 3,136 9,286 20.48 3,136 10,592
19.46 3,136 9,312 20.50 3,136 10,617
19.48 3,136 9,338
19.50 3,136 9,363
19.52 3,136 9,388
19.54 3,136 9,413
19.56 3,136 9,438
19.58 3,136 9,463
19.60 3,136 9,488
19.62 3,136 9,513
19.64 3,136 9,538
19.66 3,136 9,564
19.68 3,136 9,589
19.70 3,136 9,614
19.72 3,136 9,639
19.74 3,136 9,664
19.76 3,136 9,689
19.78 3,136 9,714
19.80 3,136 9,739
19.82 3,136 9,764
19.84 3,136 9,789
19.86 3,136 9,814
19.88 3,136 9,840
19.90 3,136 9,865
19.92 3,136 9,890
19.94 3,136 9,915
19.96 3,136 9,940
19.98 3,136 9,965
20.00 3,136 9,990
20.02 3,136 10,015
20.04 3,136 10,040
20.06 3,136 10,065
20.08 3,136 10,090
20.10 3,136 10,116
20.12 3,136 10,141
20.14 3,136 10,166
20.16 3,136 10,191
20.18 3,136 10,216




Water Quality Volume Flow
Rate Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number:  193-187 Checked By: KPS

Structure Name: Storm Chambers (A1-P) Description:  Water Quality Unit
Subcatchment: A2-PR Total Drainage Area: 17,558 sqft
0.40 ac
Total Impervious Area: 13,884 sqft *Excludes
0.32 ac Roof Areas
0.776317341 Runoff Depth to be Treated: 1.0 inches
Required Water Quality Volume: 0.027 ac ft
1157 cf

Water Quality Volume Provided:4,702 cf in Pond A1-P

FLOW RATE CONVERSION
Q = (qu)(A)WQv)

Where:
Q = flow rate associated with the 1-inch of runoff, in cfs
qu = the unit peak discharge, in csm/in.
A = impervious surface drainage area, in square miles
WQV = water quality volume in watershed inches

Given:
1-acre = 0.0015625 mi’
5 minute = 0.083 hours
qu (1-inch) = 774 csm/in

Calculation:
qu= 774
A=0.32 ac
wQv= 1.0 in

| Required Water Quality Flow Rate: 0.39 cfs |

WQU-A10 will provide 80% TSS Removal Efficiency for

flows up to 0.40 cfs

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands
Program - Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow
Based Manufactured Proprietary Stormwater Treatment Practices



193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A1-P: CHAMBERS

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
16.10 1,761 0 17.14 1,761 956
16.12 1,761 14 17.16 1,761 985
16.14 1,761 28 17.18 1,761 1,015
16.16 1,761 42 17.20 1,761 1,044
16.18 1,761 56 17.22 1,761 1,073
16.20 1,761 70 17.24 1,761 1,102
16.22 1,761 85 17.26 1,761 1,132
16.24 1,761 99 17.28 1,761 1,161
16.26 1,761 113 17.30 1,761 1,190
16.28 1,761 127 17.32 1,761 1,219
16.30 1,761 141 17.34 1,761 1,248
16.32 1,761 155 17.36 1,761 1,277
16.34 1,761 169 17.38 1,761 1,306
16.36 1,761 183 17.40 1,761 1,335
16.38 1,761 197 17.42 1,761 1,364
16.40 1,761 211 17.44 1,761 1,393
16.42 1,761 225 17.46 1,761 1,422
16.44 1,761 239 17.48 1,761 1,451
16.46 1,761 254 17.50 1,761 1,480
16.48 1,761 268 17.52 1,761 1,509
16.50 1,761 282 17.54 1,761 1,538
16.52 1,761 296 17.56 1,761 1,567
16.54 1,761 310 17.58 1,761 1,596
16.56 1,761 324 17.60 1,761 1,624
16.58 1,761 338 17.62 1,761 1,653
16.60 1,761 352 17.64 1,761 1,682
16.62 1,761 366 17.66 1,761 1,711
16.64 1,761 380 17.68 1,761 1,739
16.66 1,761 394 17.70 1,761 1,768
16.68 1,761 409 17.72 1,761 1,796
16.70 1,761 423 17.74 1,761 1,825
16.72 1,761 437 17.76 1,761 1,853
16.74 1,761 451 17.78 1,761 1,882
16.76 1,761 465 17.80 1,761 1,910
16.78 1,761 479 17.82 1,761 1,939
16.80 1,761 493 17.84 1,761 1,967
16.82 1,761 507 17.86 1,761 1,996
16.84 1,761 521 17.88 1,761 2,024
16.86 1,761 543 17.90 1,761 2,052
16.88 1,761 573 17.92 1,761 2,080
16.90 1,761 602 17.94 1,761 2,109
16.92 1,761 632 17.96 1,761 2,137
16.94 1,761 661 17.98 1,761 2,165
16.96 1,761 691 18.00 1,761 2,193
16.98 1,761 721 18.02 1,761 2,221
17.00 1,761 750 18.04 1,761 2,249
17.02 1,761 780 18.06 1,761 2,277
17.04 1,761 809 18.08 1,761 2,305
17.06 1,761 838 18.10 1,761 2,333
17.08 1,761 868 18.12 1,761 2,361
17.10 1,761 897 18.14 1,761 2,389
17.12 1,761 927 18.16 1,761 2,417




193187-CV01-HYD-PR

Prepared by CEC, Inc.

HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Type Il 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Printed 7/20/2020

Stage-Area-Storage for Pond A1-P: CHAMBERS (continued)

STORAGE PROVIDED BELOW
LOW FLOW OUTLET

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
18.18 1,761 2,444 19.22 1,761 3,816
18.20 1,761 2,472 19.24 1,761 3,841
18.22 1,761 2,500 19.26 1,761 3,865
18.24 1,761 2,527 19.28 1,761 3,890
18.26 1,761 2,555 19.30 1,761 3,914
18.28 1,761 2,583 19.32 1,761 3,939
18.30 1,761 2,610 19.34 1,761 3,963
18.32 1,761 2,637 19.36 1,761 3,987
18.34 1,761 2,665 19.38 1,761 4,011
18.36 1,761 2,692 19.40 1,761 4,035
18.38 1,761 2,720 19.42 1,761 4,059
18.40 1,761 2,747 19.44 1,761 4,083
18.42 1,761 2,774 19.46 1,761 4,106
18.44 1,761 2,801 19.48 1,761 4,130
18.46 1,761 2,828 19.50 1,761 4,153
18.48 1,761 2,855 19.52 1,761 4177
18.50 1,761 2,882 19.54 1,761 4,200
18.52 1,761 2,909 19.56 1,761 4,223
18.54 1,761 2,936 19.58 1,761 4,246
18.56 1,761 2,963 19.60 1,761 4,269
18.58 1,761 2,990 19.62 1,761 4,292
18.60 1,761 3,017 19.64 1,761 4,315
18.62 1,761 3,043 19.66 1,761 4,337
18.64 1,761 3,070 19.68 1,761 4,360
18.66 1,761 3,097 19.70 1,761 4,382
18.68 1,761 3,123 19.72 1,761 4,405
18.70 1,761 3,150 19.74 1,761 4,427
18.72 1,761 3,176 19.76 1,761 4,449
18.74 1,761 3,203 19.78 1,761 4,471
18.76 1,761 3,229 19.80 1,761 4,492
18.78 1,761 3,255 19.82 1,761 4,514
18.80 1,761 3,281 19.84 1,761 4,536
18.82 1,761 3,307 19.86 1,761 4,557
18.84 1,761 3,334 19.88 1,761 4,578
18.86 1,761 3,360 19.90 1,761 4,599
18.88 1,761 3,386 19.92 1,761 4,620
18.90 1,761 3,411 19.94 1,761 4,641
18.92 1,761 3,437 19.96 1,761 4,662
18.94 1,761 3,463 19.98 1,761 4,682
18.96 1,761 3,489 [ 20.00 1,761 4,702 |
18.98 1,761 3,514 20.02 1,761 4,722
19.00 1,761 3,540 20.04 1,761 4,742
19.02 1,761 3,565 20.06 1,761 4,762
19.04 1,761 3,591 20.08 1,761 4,781
19.06 1,761 3,616 20.10 1,761 4,800
19.08 1,761 3,641 20.12 1,761 4,819
19.10 1,761 3,667 20.14 1,761 4,838
19.12 1,761 3,692 20.16 1,761 4,857
19.14 1,761 3,717 20.18 1,761 4,875
19.16 1,761 3,742 20.20 1,761 4,892
19.18 1,761 3,767 20.22 1,761 4,910
19.20 1,761 3,791 20.24 1,761 4,927




193187-CV01-HYD-PR Type Ill 24-hr 100-Year, 24-Hour Storm Rainfall=6.70"

Prepared by CEC, Inc. Printed 7/20/2020
HydroCAD® 10.10-3a s/n 10498 © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A1-P: CHAMBERS (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
20.26 1,761 4,944 21.30 1,761 5,695
20.28 1,761 4,960 21.32 1,761 5,709
20.30 1,761 4,976 21.34 1,761 5,724
20.32 1,761 4,992 21.36 1,761 5,738
20.34 1,761 5,008 21.38 1,761 5,752
20.36 1,761 5,024 21.40 1,761 5,766
20.38 1,761 5,039 21.42 1,761 5,780
20.40 1,761 5,055 21.44 1,761 5,794
20.42 1,761 5,070 21.46 1,761 5,808
20.44 1,761 5,085 21.48 1,761 5,822
20.46 1,761 5,100 21.50 1,761 5,836
20.48 1,761 5,115 21.52 1,761 5,850
20.50 1,761 5,130 21.54 1,761 5,864
20.52 1,761 5,145 21.56 1,761 5,878
20.54 1,761 5,159 21.58 1,761 5,893
20.56 1,761 5,174 21.60 1,761 5,907
20.58 1,761 5,188
20.60 1,761 5,202
20.62 1,761 5,216
20.64 1,761 5,230
20.66 1,761 5,245
20.68 1,761 5,259
20.70 1,761 5,273
20.72 1,761 5,287
20.74 1,761 5,301
20.76 1,761 5,315
20.78 1,761 5,329
20.80 1,761 5,343
20.82 1,761 5,357
20.84 1,761 5,371
20.86 1,761 5,385
20.88 1,761 5,400
20.90 1,761 5,414
20.92 1,761 5,428
20.94 1,761 5,442
20.96 1,761 5,456
20.98 1,761 5,470
21.00 1,761 5,484
21.02 1,761 5,498
21.04 1,761 5,512
21.06 1,761 5,526
21.08 1,761 5,540
21.10 1,761 5,554
21.12 1,761 5,569
21.14 1,761 5,583
21.16 1,761 5,597
21.18 1,761 5,611
21.20 1,761 5,625
21.22 1,761 5,639
21.24 1,761 5,653
21.26 1,761 5,667
21.28 1,761 5,681




Hydraulic Analysis




Groundwater Recharge
Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number:  193-187 Checked By: KPS

OVERALL SITE RECHARGE

Existing Conditions Impervious Area

Hydraulic Area Recharge | Volume
Soil Group | (sq ft) (acres) Depth (in) | (cuft)
A 61,132 1.40 0.60 3,057
B 0 0.00 0.35 0
C 0 0.00 0.25 0
D 0 0.00 0.10 0
TOTAL 61,132 1.40 3,057
Proposed Conditions Impervious Area
Hydraulic Area Recharge | Volume
Soil Group | (sq ft) (acres) Depth (in) | (cuft)
A 83,334 191 0.60 4,167
B 0 0.00 0.35 0
C 0 0.00 0.25 0
D 0 0.00 0.10 0
TOTAL 83,334 1.91 4,167
Net Required
Recharge Volume: LAYl
Capture Area Adjustment
* Impervious Area to Recharge Facility: 1.86 ac * (includes portions of the pavement and the entire roof
Total Site Impervious Area: 191 ac )

** |mpervious Ratio:  1.03 ** (Total Site Impervious / Impervious Area to Recharge

Facility)

Adjusted Required

4,286 cu ft

Recharge Volume:

Provided Recharge Volume

Subcatchment 1A 4,709 cf Stormtech Chambers (A1-P)
Subcatchment 1B & 1C 6,376  cf Stormtech Chambers (A2-P)
Subcatchment 2A & 2B 393 cf Stormtech Chambers (A3-P)

TOTAL 11,478 cf

Total Provided

Recharge Volume: ER

11,478



Project Name: Wharf Street Redevelopment
Project Location: 44 Wharf Street, Weymouth MA

Project Number: 193-187

Groundwater Recharge
Calculations

Date: 7/16/2020
Calculated By: DWP
Checked By: KPS

Stormwater BMP: Subcatchment A2-PR, A6-PR

Provided Recharge Volume

Bottom of Stone:
Low Flow Outlet Elevation:
*** Recharge Provided:

16.10
20.00
4709

Total Provided
Recharge Volume:

72-hour Drawdown Calculation

Provided Recharge Volume:
Saturated Hydraulic Conductivity:
Bottom Area:

Drawdown Time:

4,709
241
1,761

13.3

Description:  Stormtech Chambers (A1-P)

ft
ft
cu ft *** (See attached HydroCAD output)

4,709 cu ft

cu ft
in/hr (Rawls Rate for HSG C was used)
sq ft

hours



Groundwater Recharge
Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number:  193-187 Checked By: KPS

Stormwater BMP: Subcatchment A10-PR, A3-PR, A8-PR Description:  Stormtech Chambers (A2-P)

Provided Recharge Volume

Bottom of Stone: 15.00 ft
Low Flow Outlet Elevation: 17.90 ft
*** Recharge Provided: 5,191 cuft *** (See attached HydroCAD output)

Total Provided

Recharge Volume: B0 EUT
72-hour Drawdown Calculation
Provided Recharge Volume: 6,376 cuft
Saturated Hydraulic Conductivity: 241 in/hr (Rawls Rate for HSG C was used)
Bottom Area: 3,136 sqft

Drawdown Time: 10.1 hours



Groundwater Recharge
Calculations

Project Name: Wharf Street Redevelopment Date: 7/16/2020
Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP
Project Number:  193-187 Checked By: KPS
Stormwater BMP: Subcatchment A12-PR Description:  Stormtech Chambers (A3-P)

Provided Recharge Volume

Bottom of Stone: 13.10 ft
Low Flow Outlet Elevation: 14.75 ft
*** Recharge Provided: 393 cuft *** (See attached HydroCAD output)

Total Provided

Recharge Volume: B @
72-hour Drawdown Calculation
Provided Recharge Volume: 368 cuft
Saturated Hydraulic Conductivity: 241 in/hr (Rawls Rate for HSG C was used)
Bottom Area: 353 sqft

Drawdown Time: 5.2 hours



Project Name:

Project Location:

The Overlook

44 Wharf Street, Weymouth, MA

Design Parameters:

Storm Drainage
Calculations

25 Year Storm Boston IDF Curve
Project Number:  183-187
ke= 0.5
LOCATION DESIGN CAPACITY PROFILE NOTES
DESCRIPTION FROM TO Q \Y n PIPE SLOPE Qfull vV full LENGTH FALL RIM INV INV
cfs fps SIZE ft"3/s ft/s ft ft UPPER | LOWER
MBTA CULVERT UNKNOWN OUTLET 1.9 55 0.012 8 0.020 1.9 5.3 10 0.20 30.00 34.40 34.20 |ASSUMED TO BE FLOWING FULL (1.9 CFS)
MBTA OFFSITE HW-A5 OCS-A4 3.6 7.4 0.012 12 0.031 6.8 8.6 221 6.80 25.00 25.00 18.20 |A4-OFF + A5-PR + MBTA CULVERT + 25% OF A1-OFF
OFFSITE AD-A13 OCS-A4 25 45 0.012 12 0.010 3.9 5.0 44 0.45 25.00 18.65 18.20 |50% OF A1-OFF
WQU-A14 Al-P CHAMBERS 1.9 4.3 0.012 12 0.011 4.1 5.2 9 0.10 23.60 19.10 19.00 JA2-PR
Al-P CHAMBERS ROOFDRAIN Al-P CHAMBERS 1.5 5.2 0.012 8 0.020 1.9 5.3 22 0.44 25.00 19.44 19.00 |A6-PR
Al-P CHAMBERS OCS-A4 0.6 4.6 0.012 12 0.044 8.1 10.4 9 0.40 23.50 26.30 25.90 |OUTLET FROM A1-P CHAMBERS
MAIN LINE OCS-A4 DMH-A3 6.7 5.7 0.012 18 0.010 11.4 6.4 220 2.20 24.10 16.75 14.55 JCONFLUENCE FROM UPSTREAM AREAS
OFFSITE ROAD EX DMH 3.6 47 0.013 12 0.018 4.7 6.0 91 1.60 33.90 29.00 27.40 |ASSUMED TO BE FLOWING FULL AT LIMITING SLOPE (4.7 CFS)
AD-A16 1.2 3.7 0.012 12 0.010 3.9 5.0 44 0.45 22.00 18.00 17.55 [25% OF A1-OFF
OFFSITE
DMH-A3 48 6.3 0.012 12 0.015 4.8 6.1 36 0.55 30.00 17.55 17.00 |CONFLUENCE FROM UPSTREAM AREAS
CB-A12 WQU-A10 0.7 3.9 0.012 12 0.020 55 7.0 49 1.00 23.50 18.30 17.30 |1/3 OF A10-PR
CB-A1l WQU-A10 0.7 3.8 0.012 12 0.020 5.4 6.9 46 0.90 20.20 18.20 17.30 |1/3 OF A10-PR
WQU-A10 A2-P CHAMBERS Ll 4.1 0.012 12 0.012 4.2 5.3 18 0.21 22.50 16.00 15.79 |CB-All + CB-A12
A2-P CHAMBERS
ROOFDRAIN A2-P CHAMBERS 0.9 4.4 0.012 8 0.020 1.9 5.4 81 1.65 22.30 17.40 15.75 |1/3 OF A10-PR
WQU-A9 A2-P CHAMBERS 2.7 5.9 0.012 12 0.020 5.5 7.0 42 0.85 19.60 16.60 15.75 |JA3-PR
OCS-A8 DMH-A3 1.1 3.6 0.012 12 0.010 3.9 4.9 21 0.21 22.50 15.75 15.54 |OUTLET FROM A2-P CHAMBERS
MAIN LINE DMH-A3 OCS-A2 12.7 8.6 0.012 18 0.018 15.3 8.7 157 2.85 22.44 14.55 11.70
TD-A7 WQU-A6 0.3 2.1 0.012 6 0.005 0.4 2.2 89 0.45 15.50 14.13 13.68 |1/2 OF A-12-PR
SUBCATCHMENT CB-ABA WQU-A6 0.3 2.3 0.012 12 0.010 3.9 4.9 14 0.14 17.87 13.82 13.68 |1/2 OF A-12-PR
12-PR WQU-AG CHAMBERS 0.6 2.8 0.012 12 0.009 3.6 4.6 9 0.08 18.49 13.68 13.60 |TD-A7 + CBABA
CHAMBERS 0OCS-A2 0.5 2.8 0.012 12 0.011 4.1 5.2 9 0.10 19.20 13.60 13.50 JOUTLET FROM A3-P CHAMBERS
DISCHARGE OCS-A2 _ 13.2 9.0 0.012 18 0.020 16.0 9.1 48 0.95 19.11 11.70 10.75 |CONFLUENCE FROM UPSTREAM AREAS - TAILWATER ASSUMED AT CROWN OF PIPE
AD-B5 AD-B4 0.2 2.2 0.012 8 0.010 1.3 3.8 40 0.40 15.20 12.50 12.10 |1/5 of A7-PR
AD-B4 AD-B3 0.2 2.2 0.012 8 0.010 1.3 3.8 40 0.40 15.30 12.10 11.70 |1/5 of A7-PR
AD-B3 AD-B2 0.2 2.2 0.012 8 0.010 1.3 3.7 42 0.40 15.30 11.70 11.30 |1/5 of A7-PR
SUBCATCHMENT
A7-PR AD-B2 0.2 2.2 0.012 8 0.011 1.4 3.9 47 0.50 15.30 11.30 10.80 |1/5 of A7-PR
RD 0.2 2.2 0.012 8 0.010 1.3 3.8 170 1.70 15.50 13.00 11.30 |1/5 of A7-PR
1.0 35 0.012 12 0.011 4.0 5.1 26 0.28 16.00 11.28 11.00 JA7-PR - TAILWATER ASSUMED AT CROWN OF PIPE

* Culverts sized to convey storms up to and including 25-year storm event. Refer to HydroCAD for hydrologic analysis.

\\svr-boston\projects\2019\193-187\-Draft Documents\Stormwater Report\Backup\Appendix C\Copy of 193187-Drainage Capacity Calculation-R1.xIsx




Manufacturer’s O&M Procedures




Stormceptor-

Stormwater Treatment Made Simple!
TSS & Oil Removal m Scour Prevention m Small Footprint

Dirty water enters the unit

Inlet Vortex draws pollutants
into the lower chamber

Optimized for hydraulic
efficiency, pollutant
capture and retention

Large pollutant storage
volume reduces
maintenance frequency

Environmentally Engineered Stormwater Solutions...
that exceed your client’s needs!




tarmceptar :

Stormceptor® is an underground stormwater quality treatment device that is unparalleled in its effectiveness for
pollutant capture and retention. With thousands of systems operating worldwide, Stormceptor delivers protection
every day in every storm.

With patented technology, optimal treatment occurs by allowing free oil to rise and sediment to settle. The Stormceptor
design prohibits scour and release of previously captured pollutants, ensuring superior treatment and protection
during even the most extreme storm events.

Stormceptor is very easy to design and provides flexibility under varying site constraints such as tight right-of-ways,

zero lot lines and retrofit projects. Design flexibility allows for a cost-effective approach to stormwater treatment.
Stormceptor has proven performance backed by the longest record of lab and field verification in the industry.

Tested Performance

m Fine particle capture  m Prevents scour orrelease  m 95%+ Oil removal

Water Quality (Q) Flow Rate Table - Massachusetts Pretreatment

Stormceptor Inside Typical Water Peak Hydrocarbon = Maximum
OSR Model Diameter Depth Below Quality Flow Conveyance Capacity * Sediment
Inlet Pipe Rate Q? Flow Rate 3 Capacity *
Invert’
(in) (cfs) (cfs) (Gallons) (ftd)
065 4 71 1.78 55 115 46
140 6 63 3.99 22 233 58
250 8 104 7.10 22 792 156
390 10 140 11.09 22 1,233 465
560 12 148 15.98 22 1,384 690
780 2x10 140 22.19 48 2,430 930
1125 2x12 148 31.95 48 2,689 1,378

' Depth Below Pipe Inlet Invert to the Bottom of Base Slab, and Maximum Sediment Capacity can vary to accommodate specific site designs and
pollutant loads. Depths can vary to accommodate special designs or site conditions. Contact your local representative for assistance.

2Water Quality Flow Rate (Q) is based on 50% TSS annual average removal of the OK-110 particle size distribution.

3 Peak Conveyance Flow Rate is based upon ideal velocity of 3 feet per second and outlet pipe diameters of 18-inch, 36-inch, and 54-inch diameters.

4 Hydrocarbon & Sediment capacities can be modified to accommodate specific site design requirements, contact your local representative for

assistance.
||

MATERIALS™
www.rinkerstormceptor.com
Manufacturing Plant: Westfield, MA
Phone: (413) 562-3647
11-8-13-R13-002 MDEP

Stormceptor-

www.stormceptor.com




Ilicit Discharge Compliance Statement




ILLICIT DISCHARGE COMPLIANCE STATEMENT

| VERIFY THAT NO ILLICIT DISCHARGES EXIST FROM THE OVERLOOK
REDEVELOPMENT LOCATED AT 44 WHARF STREET IN WEYMOUTH,
MASSACHUSETTS. THROUGH THE IMPLEMENTATION OF THE CONSTRUCTION
PERIOD POLLUTION PREVENTION AND SEDIMENTATION AND EROSION CONTROL
PLAN AS WELL AS THE OPERATION AND MAINTENANCE PLAN, MEASURES ARE SET
FORTH TO PREVENT ILLICIT DISCHARGES FROM ENTERING THE STORMWATER
MANAGEMENT DRAINAGE SYSTEM.

SIGNATURE PRINT NAME DATE
TITLE COMPANY
SIGNATURE PRINT NAME DATE
TITLE COMPANY

NOTE: THIS CERTIFICATION MUST BE SIGNED BEFORE STORMWATER IS
CONVEY<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>