Eﬁfm‘foﬁ}' '&&

4\ MILONE & MACBROOM

May 28, 2019

Mr. Dennis Goderre, ASLA, AICP CUD R Ec E E VE D
City Planner

City of Groton

Department of Planning & Economic Development AUG 0 8 20'9

295 Meridian Street

Groton, CT 06340 CITY OF GROTON CONNECTICUT

ZONING AND BUILDING DEPARTMENT

RE: Westside Elementary School
Groton, Connecticut
MMI #1777-39

Dear Mr. Goderre:

It is my professional opinion that the proposed stormwater management ptan for the above-referenced
project conforms to the requirements of Section 7.7.C of the City of Groton's Zoning Regulations effective
December 1, 2016, recently amended to April 3, 2019, The attached engineering report includes the
Water Quality Volume (WQV) and Water Quality Flow {(WQF) calculations per Section 7.4 of the
Connecticut Department of Energy & Environmental Protection Stormwater Quality Manual and the
Groundwater Recharge Volume {GRV) computations per Section 7.5 of the Stormwater Quality Manual.
The engineering report also includes the resuits of the hydrologic and hydraulic models demonstrating
Peak Flow Control for the 10-year, 25-year, and 100-year storm events and hydraulic conveyances of the
25-year storm event per Section 7.6 of the Stormwater Quality Manual,

Very truly yours,

MILONE & MACBROOM, INC.

Joen § T

Thomas J. Daly, PE, Vice President
Senior Project Manager, Civil Engineering

Attachments

cc Joe Banks, Perkins Eastman

1777-39-m2819-Itr

99 Realty Drive, Cheshire, CT 06410 | 203.271.1773 | www.MMInc.com
CT | MA | ME | NH | NY | VT
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1.0  PROJECT OVERVIEW

The descriptions and computations included within this engineering report are provided in
support of the proposed construction of the new Cutler Elementary School building to be located
on two abutting parcels of land in the town of Groton, Connecticut. The proposed
redevelopment project includes construction of a new three-story elementary school building that
will replace the existing Cutler Arts and Humanities Magnet Middle School currently located on
the +47-acre site. All construction activities will generally occur within the currently maintained
school grounds.

The subject parcels are located on the east side of Fishtown Road and lies within the single-family
residential (RS-20) zone. The new school site will have three driveway entrances off Fishtown
Road that will provide access to the new parking area, the reconfigured bus drop-off loop, and
the service area in the south side of the new building. An internal drive will meander through the
campus to a central area where another parking area will be constructed to serve the new
multipurpose/soccer and baseball fields.

The project will be serviced by the existing municipal water and sewer systems. Domestic and fire
protection water services will be provided to the proposed school by an extension of the existing
water main in Fishtown Road. Domestic sewage will be coltected by a new gravity sewer system
that will run around the east and south sides of the proposed building and connect to the existing
sanitary sewer main in Fishtown Road. The existing sewer main flows to the adjacent sewer pump
station owned by the Town of Groton. All other utilities such as electric, telephone, cable, and gas
service will be located underground through extensions of the existing services in Fishtown Road.
More detailed design information regarding the proposed utilities are depicted on the site plans.

The stormwater management system for this site has been designed utilizing Best Management
Practices (BMPs}) to provide water quality management while attenuating peak-fiow rates from the
site. The design goal is to provide water quality treatment and groundwater recharge in
accordance with the Connecticut Department of Energy & Environmental Protection (CTDEEP)
2004 Stormwater Quality Manual and prevent increases in the predevelopment runoff rates from
the redeveloped site. The proposed system will use one subsurface detention system along with
water quality measures before discharging stormwater runoff from the project site. The proposed
stormwater treatment train includes catch basins with 2-foot-deep sumps, water quality devices
such as hydrodynamic separators, and an underground stormwater chamber system with isolator
rows. Temporary sediment and erosion (S&E) controls will be employed during construction to
help prevent sediment transport from the site until construction is complete and permanent cover
is established.

For more detailed information regarding stormwater quantity, refer to Sections 3.0 and 4.0 of this
report. Refer to Section 5.0 for stormwater quality management provided in the proposed design.
Design computations and other relevant information are provided in the Appendix of this report.

MILONE & MACBROOM

Engineering Report 1
June 21, 2019 (Revised July 26, 2019}

=
>



2.0  EXISTING SITE CONDITIONS

The project site is located in the southern portion of the town of Groton. The overall property is
+47 .4 acres in size and consists of two abutting parcels located at 120 Fishtown Road (6.9 acres)
and 160 Fishtown Road (40.5 acres). Redevelopment of the existing Cutler Middle School is
proposed within the currently maintained school grounds on the property, an area size of
approximately 13 acres. The site is located southeast of the intersection of Fishtown Road and
Rhonda Drive in a residential area within the Mystic district of the town of Groton,

The school grounds within the property include the school buildings, parking areas, two tennis
courts, and two basketball courts in the north end of the site; a multipurpose athletic field to the
east of the school building; and baseball and softball fields to the south. Fishtown Road defines
the western boundary of the site. The north, south, and eastern portions of the property include
forested, undeveloped land extending to the property limits in each direction. Single-family
residential communities surround the property, and Beebe Pond Park is located east of the
property. A woodland edge borders the developed portion of the site, beyond which Fishtown
Brook flows southwest through the center of the property. Fishtown Brook is culverted under
Fishtown Road before it confluences with Eccleston Brook and drains to Palmer Cove and Long
Island Sound.

The inland wetlands and watercourses were delineated on the site in June 2018 by Milone &
MacBroom, Inc. (MMI). Wetland systems on the property are comprised of red maple forested
wetlands hydrologically connected with Fishtown Brook, two man-made quarry ponds, and one
isolated successional scrub-shrub wetland in the northern portion of the site. In addition to
wetland communities, three upland ecosystems were mapped on the property. These areas are
comprised of manicured lawn/pavement and urban structure, woodland edge, and beech-maple
mesic forest.

Under existing conditions, stormwater runoff from a portion of the northwest side of the school
drains overland to the existing drainage system in Fishtown Road. This existing drainage system
drains northerly on Fishtown Road and turns east, at a location approximately 220 feet south of
the intersection with Rhonda Drive, toward the discharge into the existing ponds on the northern
portion of the property. The school building drains to the east via a 12-inch reinforced concrete
pipe (RCP) roof leader. This pipe daylights into the wetlands associated with Fishtown Brook
through a concrete endwall.

The existing Carl C. Cutler School is located in a raised area northeast of the confluence of
Eccieston Brook and Fishtown Brook as shown on the Federal Emergency Management Agency
{FEMA) Flood Insurance Rate Map (FIRM) included in the Appendix of this report. The existing
area of the property presently used for school and active recreation does not lie within the Special
Flood Hazard Area (SFHA) as delineated by FEMA. The regulatory floodway and Zone AE
floodplain area associated with Fishtown Brook borders the east side of the developed school
grounds. The Zone AE floodplain area has a base flood elevation (BFE) varying from elevation 23
feet near the tennis courts to elevation 21 feet near the Fishtown Brook crossing under Fishtown
Road.
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The entire project site is located within the Southeast Shoreline watershed. This watershed is
located within the Southeast Shoreline Regional Basin, which is located within the Southeast
Coast Major Basin, identified as Regional Basin 2000 on the CTDEEP Atlas of Public Water Supply
Sources and Drainage Basins. Furthermore, the site is not located within an aquifer protection
zone. The groundwater in the site is classified as GA and the nearby surface water is classified as
A on the CTDEEP Environmental Conditions Online website.

The entirety of the Cutler Middle Schoo! property is located within a mapped Natural Diversity
Database (NDDB) area of endangered, threatened, or special concern species, so a determination
is being sought from the CTDEEP. All proposed activities, from both a direct and indirect
perspective, will be located within the existing 13-acre school campus comprised of buildings,
access, parking, manicured lawn, and recreational areas.

MILONE & MACBROOM
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3.0

Engineering Report 4

STORMWATER MANAGEMENT DESIGN

Stormwater management was achieved by collecting stormwater runoff and conveying it to the
proposed underground detention system, which has been designed to attenuate the proposed
peak flows before discharging to the existing wetland areas or storm drainage systems
downstream. Retention storage will be provided below the outlet pipe invert with adequate
volume to recharge groundwater through the open-bottom gallery system. The goal of the storm
drainage system design is to remove Total Suspended Solids (TSS) and other potential stormwater
pollutants while attenuating the postdevelopment peak runoff rates. The stormwater
management design will incorporate the use of water quality measures such as catch basins with
deep sumps, retention storage, hydrodynamic separators, and an isolator row incorporated into
the underground detention system. More information regarding water quantity and guality is
provided in the following sections.

The computer program entitled Hydraflow Storm Sewers Extension for AutoCAD Civil 3D 2016 by
Autodesk, Inc., Version 10.5, was used for designing the proposed stormwater collection system.
Storm drainage computations performed include pipe conveyance capacity and hydraulic grade
line calculations. The overall watershed was divided into subbasins to determine the drainage
area and land coverage to each individual drainage inlet. These values were used to determine
the stormwater runoff to each inlet using the rational method. The rainfall intensities utilized in
the storm drainage computations were obtained from the National Oceanic and Atmospheric
Administration (NOAA) Atlas 14, Volume 10 Precipitation Frequency Data Server.

The proposed storm drainage systems were designed according to the town's standards to
provide adequate pipe capacity to convey the 25-year storm event. In addition, the storm
drainage design includes a hydraulic grade line computation for the storm drainage systems
designed showing adequate capacity to meet the 25-year storm event. Furthermore, the outlet
pipe from the outlet contral structure of the proposed detention area was sized with adequate
capacity to convey the 100-year storm event. All storm drainage computations described in this
section are included in the Appendix of this report.

The proposed stormwater management system balances the safe conveyance of stormwater
runoff with the attenuation of peak rates of runoff while maintaining stormwater quality from the
project site. The design of the stormwater management system minimizes potential impacts to
existing wetland areas, watercourses, and developed areas downstream of the site.
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4.0

HYDROLOGIC ANALYSIS

A hydrologic study has been conducted to analyze the predevelopment and postdevelopment
peak-flow rates from the site. Three analysis points that represent specific locations where
stormwater runoff leaves the site were analyzed. Analysis Point A represents the area from the
site draining to the existing drainage system in Fishtown Road. Analysis Point B consists of the
area draining to the existing ponds and wetlands on the northern portion of the site. Analysis
Point C represents the area discharging directly to the eastern wetland areas associated with
Fishtown Brook.

The existing watersheds were delineated based on current site conditions including the
contributing off-site upstream areas. The existing watersheds were then modified and subdivided
further to reflect the proposed changes to the site and to analyze the hydrology under proposed
conditions. The total watershed area delineated is approximately 17.15 acres under both existing
and proposed conditions. Watershed maps are included in the Appendix of this report.

The method of predicting the surface water runoff rates utilized in this analysis is a computer
program entitled Hydraflow Hydrographs Extension for AutoCAD™ Civil 3D® 2019 by Autodesk,
Inc., Version 2020. The Hydrographs program is a computer model that utilizes the
methodologies set forth in the Technical Release No. 55 {TR-55) manual and Technical Release No.
20 {TR-20) computer model, originally developed by the United States Department of Agriculture
- Natural Resources Conservation Service {USDA-NRCS). The Hydrographs computer modeling
program is primarily used for conducting hydrology studies such as this.

The Hydrographs computer program forecasts the rate of surface water runoff based upon several
factors. The input data includes information on land use, hydrologic soil type, vegetation,
contributing watershed area, time of concentration, rainfall data, storage volumes, and the
hydraulic capacity of structures. The computer model predicts the amount of runoff as a function
of time, with the ability to include the attenuation effect due to dams, lakes, large wetlands,
floodplains, and stormwater management basins. The input data for rainfalls with statistical
recurrence frequencies of 2, 10, 25, 50, and 100 years were cbtained from the NOAA Atlas 14
database.

24-Hour NOAA Precipitation Amounts {Groton, Connecticut)

Storm Frequency Rainfall {inches}

2-Year 3.43
10-Year 5.10
25-Year 6.14
50-Year 6.94

100-Year 7.74

Land use for the site under existing and proposed conditions was determined from field survey,
the city’s Geographic Information System (GIS) mapping, and aerial photogrammetry. Land use
types used in the analysis included open space/lawn areas, bare soil, woods, gravel, buildings, and
paved/impervious surfaces. Soil types in the watershed were determined from the GIS database

Engineering Report
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of the USDA-NRCS soil survey for New London County, Connecticut. The soil survey identifies the
soils on the property as "B," "C," and "D Hydrologic Soil Groups,

The existing conditions were modeled with the Hydrographs program to determine the peak-flow
rates for the various storm events at each analysis point. A revised model was developed
incorporating the proposed site conditions, and the flows obtained with the revised model were
then compared to the results of the existing conditions model. Peak-flow rates from the project
site are controlled using an underground storage area that was created using multiple rows of
Stormtech® MC-3500™ chamber systems. The underground chamber system has been designed
such that the estimated water surface elevation within the chambers during a 100-year storm
event does not exceed the top of the stone layer above the chambers.

No increases in peak rates of runoff from the overall site are anticipated from the project site due
to a planned stormwater management system and the detention capability of the underground
storage area. All Hydrographs input computations and model results are included in the
Appendix of this report. The table below summarizes the peak rates of runoff from the site under
both existing and proposed conditions that were obtained from the Hydrographs hydrology

results:
Point of Analysis A Peak Runoff Rate {cubic feet per secand)
Storm Frequency (years) P 10 25 50 100
Existing Conditions 13 2.7 3.6 4.2 4.9
Proposed Conditions 03 0.7 1.0 1.2 14
Point of Analysis B Peak Runoff Rate (cubic feet per second)
Storm Frequency (years) 2 10 25 50 100
Existing Conditions 23 5.7 8.1 10.0 12.0
Proposed Conditions 0.7 2.6 4.2 5.5 6.9
Point of Analysis C Peak Runoff Rate {cubic feet per second)
Storm Frequency {years) 2 10 25 50 100
Existing Conditions 11.5 24.4 333 40.3 47.3
Proposed Conditions 9.0 20.1 28.7 38.2 44.9
Water Surface Elevation (feet)
Storm Frequency {years) 2 10 25 50 100
Stormwater System 310 24.62 25.73 26.37 26.74 27.14

{Bottom of Chambers Elev.=22.75 feet)
(Top of Chambers Elev.=26.50 feet)
(Top Elevation of Stone Above Chambers =27.5 feet)

Engineering Report
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The summary of the results above shows that no increases in peak rates of runoff are anticipated
at any of the analysis points. Instead, a decrease in flow rate for each of the storm events
modeled can be anticipated due to the stormwater management system and the detention
provided. The stormwater management system achieves the goal of attenuating the peak rates of

runoff from the proposed site, minimizing potential impacts to existing receiving waters and
developed areas downstream of the site.

Engineering Report 7 % MILONE & MACBROOM
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50 WATER QUALITY MANAGEMENT

Water quality measures or BMPs are incorporated into the stormwater management design to
maintain water quality. All of the treatment measures described in this section will help maintain
water quality of the stormwater runoff from the proposed site.

Stormwater runoff will be collected and conveyed via a subsurface pipe and catch basin drainage
system. The drainage system will include catch basins with 2-foot sumps that trap coarse
sediments. The underground chamber galleries incorporate an isolator row as recommended by
the manufacturer, which consists of an extra row of chambers where stormwater is further treated
prior to entering the storage chamber system, thus enhancing TSS removal and protecting the
storage chambers from sediment accumulation.

Hydrodynamic separators such as the CDS® systemn, manufactured by Contech™ Engineered
Solutions, or approved equivalent proprietary device, will be installed prior to final discharges
from the proposed site. These units will further remove suspended solids before discharging
downgradient, which in turn removes other potential pollutants that tend to attach to the
suspended solids and effectively removes other debris and floatables that may be present in the
stormwater runoff. The CDS* units have been designed to meet the criteria recommended by the
CTDEEP 2004 Stormwater Quality Manual. The units were designed based on the determined
Water Quality Flow (WQF), which is the peak-flow rate associated with the Water Quality Volume
(WQV), and sized based on manufacturer’s specifications.

The proposed underground detention system will consist of open-bottom arched plastic
chambers sitting on a gravel stone bed. The proposed configuration of the system will provide
retention storage by setting the outlet pipe invert slightly above the bottom of the basin’s bottom
elevation. The retention storage volume and the apen bottom system will allow for some
infiltration to occur thus providing groundwater recharge. However, the sizing of the
underground detention system did not account for any infiltration.

The CTDEEP 2004 Stormwater Quality Manual (Chapter 7) was used to calculate the required
Groundwater Recharge Volume (GRV). The GRV provides adequate volume to maintain the
predevelopment annual groundwater recharge and promote infiltration based on the soils found
on the site. When provided, the GRV will achieve similar stormwater infiltration capabilities and
maintain adequate groundwater recharge. The GRV for the site has been provided within the
retention volume in the bottom of the proposed underground detention system. Supporting
calculations for the retention volume provided as well as the required GRV computations have
been included in the Appendix of this report.

A Sediment and Erosion (S&E) Control Plan has been developed to mitigate the short-term
impacts of the development during construction. The S&E Control Plan includes descriptive
specifications concerning land grading, topsoiling, temporary and permanent vegetative cover,
vegetative cover selection and mulching, and erosion checks. Details have been provided for all
erosion controls with corresponding labels on the S&E control site plan. In all cases, the S&E
Control Plan shall be implemented in accordance with the 2002 Connecticut Guidelines for Soil
Erosion and Sediment Control.

Engineering Report 8 %\ MILONE & MACBROOM
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The construction areas are to be surrounded by geotextile sediment filter fence that will be
fortified with staked hay bales upgradient of any wetland areas or watercourses. A construction
entrance has been provided at the entrance locations as well as temporary topsoil stockpile areas
encircled with sediment filter fencing. Inlet protection is proposed at each of the catch basin
inlets to prevent sediment from entering the storm drainage system during construction. The
temporary diversion berm and swales are provided to direct the stormwater runoff from the site
to temporary sediment traps during construction and will include stone check dams to slow
potential erosive velocities. The S&E controls are to be modified with the changing grades on site
to ensure the protection of the surrounding areas throughout the construction process.

Engineering Report 9 % MILONE & MACBROOM
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6.0 CONCLUSION

The hydrology results demonstrated that there will be no increases in flows to any of the analysis
points through the use of the on-site underground detention system. The underground storage
area consists of multiple rows of plastic chambers laying over a crushed stone bed. The
underground chamber system will incorporate an isolator row, which consists of an extra row of
chambers where stormwater is further treated prior to entering the storage chamber system, thus
enhancing TSS removal and protecting the storage chambers from sediment accumulation.

Hydrodynamic separators will be employed to pretreat stormwater runoff generated from the
proposed impervious surfaces prior to entering the stormwater management areas. A High
Efficiency CDS" unit, manufactured by Contech® Engineered Solutions, was selected and sized
based on the contributing Water Quality Flow (WQF), which is the peak-flow rate associated with
the Water Quality Volume (WQV). Equivalent stormwater chamber devices from other
manufacturers will be considered prior to final construction. Furthermore, the CTDEEP Ground
Recharge volume (GRV) has been provided within the retention storage volume available in the
proposed underground detention system.

The provided stormwater control measures include short-term erosion controls to be
implemented during the construction phase and long-term TSS removal from stormwater runoff
for the completed project. These measures will serve to mitigate water quality impacts during
construction and improve the quality of stormwater runoff from the site after the site is
developed. The focus of the water quality measures was to remove suspended solids and other
potential pollutants as well as to protect against excessive erosion during and after construction.
The S&E Contral Plan will provide protection of the existing wetlands and watercourses by
preventing sediment transport to areas downgradient of the site during construction and while
the site is permanently established. The BMPs and S&E control measures described in this report
will help maintain the water quality of the stormwater runoff from the proposed project.

1777-38-05-j12519-rpt
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APPENDIX A
USGS LOCATION MAP
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FEMA FLOOD INSURANCE RATE MAP

Engineering Report ’Jl\\ MILONE & MACBROOM
June 21, 2018 {Revised July 26, 2019)



sasodind Arojendan

10} PAsn ag J0ULED SEAIE pAHUIapOWUR pue paddewun

10§ sadew) depy "a1Ep BANIDSIS WHI4 PUE Jaquinu [pued Wil
‘slaynuopP ANUNWIWe3 ‘g1ep uopea dew ‘ieq ajeas puais|
'sio0e| suoz pooly 'Aafew) dewaeseq spadde 10U Dp SIS

“AWf) JBA0 B)BP MaU AQ papasiadns awocaaq

10 sBueyd Ll UO| BN BA[I221)3 PUE THAN d4L “owp
PuE 23eP S|YI M Juanbasqns SILSWRUSWE J0 SaFuTY3 Joayas
J0U S20p pUB Wd TTEST ¢ BTOT./8/8 U0 poHodxd sem
dew S|yl ‘YN Ag PapIAOIL S83(A19S qoM THAN SApINOyIne
auf}) woly ANIXIP PAAISP S| UONEBWIOJU] pIeZey Poo) syl
spiepues Laeinase

dewasen s,yW34 yim safdiuor umoys detuoseq ayy

"M0jeq PaqUISap SE PIOA Jou | 1) i sdew pool) (EnSip

10 85N 8Y) J0§ SPIEPURS SIS WPIM Sa|dwos dew s

o
3|
dew Tuimo)jo) 0y) JO 2101 10 BUD B Jj PIOA 5] oFEILY dew S| w
o
-

~uoieac] Apadord sapneuoyine ue
asadal you S30p pue Jasn ) Aq palaajas Jujod
ayewnosdde ue s dew ay) uo pedeydsip wid ou)

paddewun
i Lw ajqeyjeay =1Eq |21did ON

e sjqeesy eIRq IENT

ainjead sydesdorphy ———
aujeseg ajyold
au|josed 133sSuUel] [BISED) === —==
Aiepunhog UopNpPsEnr
Apmig jo ) ———=
{348) su|q uopeal(3 peoly aseg ~
joasuey) pyseoy — — —(B
UOLIRAS[Y GIBMNG IOV TIT—

93UBYQ ENUUY 5T UM SUOKIBS S50I) grgr—(i)

IHeMPOOLS 10 ‘310 'A3A3T Y aaruet
IIMIG UUOIS JO “PIAAINT "[JULBLD o = == =

-0 pIEZEH pOO)d PIUIUURIBPUN jO B3Iy

LY ELL ST | —

L a7 pIRZRH POO]Y (BLUIGN J0 BRIY [NITHDS 0

U 02 93ART O) INP HSIH POOLY YIM ealy
1 sanr ‘SRYON 096 BAAT]
01 SNp HS|Y POOL PRINP3Y Yl BaIY
L pEZEH pooly a3ueyd

[EnLuY %T SUO|IPUDY Sinng N
 g|jw arenbs auo ULy} 553 JO seAR
a3eujeIp IY)IM Jo 00} BUO LBY) S53) Lidep
oFetaAr )% pooy 83usy?d jEnvuR KT JO
sealy 'pieZeH PoOld IIVEY] |ENUUY %20

Aempooyy Liojenday SYIHY QUVZVH
v 34 Ky DY 3y svez YKISE 40 348 YIM Qo014 V19345
EEW ACY diZ
(348) uCHEAS|J poC]d asEd INOYIM

1N0AYT 1INV WHIS HiH JYIN XGAN ONY ONITIN 031VL30 HO04 LEDdIH 514 336

-]

| 1INV dVIW

S3univad
H3IHIO

S3UNLINYLS
AVHINID

SYIHY H3HLO

GYYZVH 0001

puaben

40 SY3UV HIHLO

000'9:L 9o
Wi FE G O S

oy

000'2 oos't 0o0°t 005 0se 0

/

ETRZ/S/8, )0
(2058 17060

H.SE LIS LY

olaNY |4 JokeT piezeH poojd [euolieN

M.SOELOEL



APPENDIX C

NRCS HYDROLOGIC SOIL GROUP MAP
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Hydrologic Soil Group—>5State of Connecticut

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acras in AQI

Percant of AOI|

12
17

21A

3z2A
ze

52C

618

61C

62C

62D

73C

306

w

Ridgebury, L.eicester, D
and Whitman soils, 0
to 8 percent slopes,
extremely stony

Raypol silt loam C/D

Timakwa and Natchaug |B/D
| soils, 0 to 2 percent
slopes

Ninigret and Tisbury o
soils, 0 to 5 percent
slopes

Haven and Enfield soils. |8
0 to 3 percent slopes

.Haven and Enfield soils, B
3 to 8 percent slopes

Sutton fine sandy lvam, |B
210 15 percent
slopes, extremely
stony

Canton and Charlton B
fine sandy loams. O to
8 percent slopes, very
stony

| |
Canton and Charlton B
fine sandy loams, 8 to
15 percent slopes,
very stony

|
Canton and Charlton B
fine sandy loams, 3 to
15 percent slopes,
extremely stony

Canten and Charlton B
fine sandy loams, 15
to 35 percent slopes,
extremely stony

Charlton-Chatfield B
complex, 0 to 15
percent slopes, very
rocky

Udorthenis-Urbanland B
complex

Water

Totals for Area of Intereét

14

|
15.6
14.3

174

6.6 |
43

89

15

14

338

88

102

324

1.3
|
158.0

0.9%

9.9%
9.0%

1.0%

4.2%

2.7%

5.6%

1.0%

0.9%

21.4%

5.6%

6.5%

20.5%

0.8%
100.0%

U504  Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

9/19/2018
Page 3 of 4



Hydrologic Seil Group—>State of Conneclicut

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runaff 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 leter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Agaregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usbs  Natural Resources Web Soil Survey 9/19/2018
=8 Consaervation Service National Cooperative Soil Survey Page 4 of 4



APPENDIX D

ON-SITE SOIL TESTING RESULTS

Engineering Report ’Jlé MILONE & MACBROOM
June 21, 2019 (Revised July 26, 2019}



PROJECT: PROPOSED CUTLER ELEMENTARY SCHOOL BORING NO: MM 1 ISHEET: Yeofl
AL\ MILONE &
“‘ MACBROOM  [LOCATION: 160 FISHTOWN ROAD, MYSTIC, CONNECTICUT |CONTRACTOR: SITE, LLC
9g Realty Drive PROJ. NO: 1777-42 FOREMAN: J. DEANGELIS
Cheshire, CT 06410 CUENT:  PERKINS EASTMAN INSPECTOR: ] MONTAGNQ
a3} 21773
o2 DATE: MARCH 1B, 2019 GROUND SURFACE ELEVATION: 290
|EQUIPMENT: AUGER CASING | SAMPLER | COREBRL GROUNDWATER DEPTH (FT.) TYPE OF RIG:
TYPE HSA - s5 S DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
|s1zE 1D (1N) 2V4 - 13/a - 2019-0318 NOT ENCOUNTERED RIG MODEL
[HMR wT iLB) g . 1%0 :
CME-55 LCX
HMR. FALL {IN) . = 30 .
Depth| SAMPLE | RECOVERY | BLOWS SOIL AND ROCK CLASSIFICATION-DESCRIPTION E E STRATUM g E f‘i
E
IFT) | NUMBER | (IN) PERE BURMISTER SYSTEM (SOIL) U.S. CORPS OF ENGINEERS SYSTEM (ROCK) (& | DESCRIPTION g =) @
1 s-1' Medlum dense, dark brown, Tine To medium SAND, some Silt trace fne TOPSOIL
4 Gravel, trace Roots. 10 280
1 54 o
7
2 5
6 5-2: Very dense, light brown, fine to coarse SAND, little fine to coarse Gravel
52 & .
3 S50/1 little Silk.
&4
5
6
SAND
7
B
-
LY & 5.3 Medium dense, gray-brown, finc to medium SAND, trace fine to coarse
n 53 18 7 Cravel, trace Sit.
7
12 El 2o o
Bettomn of Exploration £12C°
3
14
5t
17
e
20
21
2
'5emarts: COHESIONLESS SCILS COHESIVE 5QILS SAMPLE‘-I-YPE PROPORTIONS
N= («4sVERYLOCSE N= 0-2 = VERYSOFT [C = ROCKCORE trace = <10%
4-10 » LOOSE 2-4 = SOFT S = SPLIT SPOON fittin = 10% - 20%
10-30 = MEDIUM DENSE) 4-8 = MEDIUM UP = UNDISTURSED PISTON sorme = 20% - I5%
30-50 = DENSE 85 aSTFF UT = UNDISTURBED THINWALL] and = 35% - 50%
50+ = YERY DENSE 15-30 = VERY STIFF
30 + = HARD




‘PROJECI’: PROPOSED CUTLER ELEMENTARY SCHOOL BORING NO.: MM -5 ISHEEI': tof2
l,' ‘\ MILONE & -
. MACBROOM  [LOCATION 60 FISHTOWN ROAD, MYSTIC, CONNECTICUT |CONTRACTOR: SITE, LLC
99 Rea'ty Drive PROJ. NO:  777-42 FOREMAN: J. DEANGELIS
Cheshire, CT 06410 CLIENT:  PERKINS EASTMAN INSPECTOR: 1. MONTAGNO
[203) 271-1773
|oars: MARCH 18, 2019 GROUND SURFACE ELEVATION: 1270
EQUIPMENT: AUGER CASING | SAMPLER | COREBRL GROUNDWATER DEPTH {FT.) TYPE OF RIG
TYPE HEA . S5 DATE TIME WATER DEPTH TRACK W/ AUTCHAMMER
SIZE ID (IN) 21s 138 - 2019-03-18 6.9 RIG MODEL
[HMAR WT {LB) 140 -
CME-55 LCX
HMR. FALL (IN) 0
Depth| sampLE | aecovery | BLOWS SOIL AND ROCK CLASSIFICATION-DESCRIPTION E E STRATUM . i;
) . E
{FT} | NUMBER (N} PERE BURMISTER SYSTEM {SOIL} U.S. CORPS OF ENGINEERS SYSTEM {ROCK) W ={ DESCRIPTION |3 E 3
i 5.1 Loose, Top 8" Light brown, fine to medium SAND and SILT. FILL
1 - : E] Botiom 8 Light brown, fing to coarse SAND, little fine to coarse Gravel, trace Silt o7 263
2 E
3 5.2, Medium dense, light browt Tine to coarse SAND, some Silt, trace line Grave!
3 51 B 2
e
& il
& g 5.3 Medium dense, fight brown, fine to coarse SAND, little finc to coarse Cravel,
A ittle Silt
-3 53 8
&
7 g 6y Gwl Y 208
B
1o 2 S-4; Loose, #ight brown, fine 1o mediurm SAND, trace S, trace fine Gravel.
n| s 21 E SAND
L
2 2
13
14
15
= 3 &.5: Loose. light brown, fine to medium SAND, litlie fine Gravel, trace Silt.
4
16 5-5 22
2
17 2
¢
19
20 3 5-6 Louse, Top & Light brown, fine to coarse SAND, little Silt. trace fine Gravel
7 56 2 z Bottom 18" L:ght brown, fing SAND, some Silt.
» 2
Remarks: COHES ONLESS 501LS COHESIVE SOILS SAMPLE TYPE PROPORTIONS
N= Q-4=VERY LOOSE N+ 0-1 % VERYSOFT |G = AGGK CORE trace = <10%
410 3 LOOSE 2-4 * SOFT 5 = SPLIT SPOON Ittle = 10% - 20%
1030 = MEDIUM DENSE 4.8 = MEDIUM UP = UNDISTURRBED PISTON soma = 20% - 15%
30-60 = CENSE 8-15 =SMFF UT = UNDISTURBED THINWALL] and = 35%- 50%
50+ = VERY DENSE 15-30 = VERY 5TFF
30+ s HARD




TEST BORING LOG

SHEET:20f2

|PrOJECT:  PROPOSED CUTLER ELEMENTARY SCHOOL [BORING NO: MM-5
21N MILONE &
&% MACBROOM  [LOCATION: 160 FISHTOWN ROAD, MYSTIC, CONNECTICUT CONTRACTOR: SITE, LLC
25 Reshy Drive lpro2. NO: 177752 |Foreman: 1 DEANCELIS
Cheshire, CT 06410 CLIENT:  PERKINS EASTMAN |nseECTOR: 2 MONTAGND
03) 2711773
e DATE: MARCH 18, 2009 GROUND SURFACE ELEVATION: 270
EQUIPMENT: AUGER | CASING | SAMPLER | COREBRL GROUNDWATER DEPTH (FT} TYPE OF RIG:
ITYPE HSA - 55 & DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
SIZE ID (IN.) 24 . 138 = 2019-03-18 169 RIG MODEL
[HMR wr L8} . 140 .
CME-55LCX
[HMR. FALL (INY . - 20 _
Depth| SAMPLE | RECOVERY | BLOWS S01L AND ROCK CLASSIFICATION-DESCRIPTION E E STRATUM Ei E ;
£
(FT} | NUMBER =) PERE® BURMISTER SYSTEM (SOIL} U.S. CORPS OF ENGINEERS SYSTEM (ROCK) [ = DESCRIPTION i = &
74
“ 1 5.7: Loose, light brown, fine Lo coarse SAND, little Silt
28] 57 24 ! SAND
'
FA
27
= 285 15
29
30 !
4 S B: Loose, gray, SILT, little fine Sand.
3
5-B
kil 22 -
FA
3
=
TL
. WOH -9 Very loose, gray, SILT, litthe fine Sand SILT & SAND
3| =9 24 :
- 4
38
39
3 S-10r Loose. gray, SILT, little fine Sand.
[ = 4
41 5-10 24 7
7o) % 42,0 150
Botlom of Exploration 1420
43
Li
45
Jﬁamar K52 COHESIONLESS SOILS COHESIVE SOILS SAM-PLE TYPE PROPORTIONS
NS O-48Vi Na 0-2= = race =
4-10 & LOOSE 2-4 = S0FT S = SPLIT SPOON ittle =10% - 20%
10-30 = MEDIUM DENSE] 4-8 » MEDIUM UP = UNDISTURBED PISTON somme = 20% - 35%
30-50 = DENSE 8.5 =« STiFF UT = UNDISTURBED THINWALLY and »35% - 50%
S0+ 3 VERY DENSE 15-20 = VERY STIFF
30+ =HARD




TEST BORING LOG

PROJECT: PROPOSED CUTLER ELEMENTARY SCHOOL  {BORING NO: MM-19 ISHEET! lafz
ZI\ MILONE &
%\ MACBROOM  |LOCATION: 160 FISHTOWN ROAD, MYSTIC, CONNECTICUT JCONTRACTOR: SITE. LLC
99 Realty Drive _ PROJ. NO: 1777-42 lFOREMAN‘ J DEANCELIS
Cheshire, CT 06410 CLIENT: PERKIMS EASTMAN IINSPECTOR: J. MONTACGNO
711773
(2092 DATE: MARCH 20, 2019 IGROUND SURFACE ELEVATION: =300
EQUIPMENT. AUGER CASING | SAMPLER | COREBRL GROUNDWATER DEPTH (FT.) TYPE OF RIG:
[TYPE HEA sS - DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
SIZEID (IN} 214 138 - 2019-03-20 BT |RIG MODEL:
HMR WT (LB)) 140 -
ME-55 LCX
HMR, FALL (IN) = 0 .
Depth| SAMPLE | RECOVERY BLOWS S0OIL AND ROCK CLASSIFICATION-DESCRIPTION E E_ STRATUM é E E
(FT) | NUMBER| (N PER € BURMISTER SYSTEM (SOIL) U.S. CORPS OF ENGINEERS SYSTEM (ROCK) |4 =| DESCRIFTION | = &
1 5-I: Loase, Top 1™ Dark brewn, fine to med'um SAND, some Silt, trace fine Gravel, TOPSOIL
1 e o 2 trace Roots Bottorn 67 Light brown, fine to coarse SAND, itt'e fine to coarse Gravel, [09 281
5 trace Silt
, = o0 SUBSOIL 280
N 5-2 Kedium dense, ight brawn, ['ne to coarse SAND, latle fine Gravel, Tiitte Silt
il
5.2 7 FILL
& El
4 7 ag 26.0
TOPSOIL
- 50 25.0°
B 5 $-3 Medium dense, gray-brown, fine o coarse SAND, little fine Gravel, trace Sit
B8
1=
[ 53 ™
7 30
B ay cwr. W 7
9
LY 15 S-4 Dense gray, fine to coarse SAND, little Silt.
| & e
1%
145
12
SaMD
13
14
L i) 5 5 Medium dense, gray, fine to coarse SAND, some fine to coatse Gravel, krace SitlL
n
55 9
[ =
) =
18
) -]
20 .
r'd S-8 Loose, gray-brown, fing Lo coarse SAND, trace Silt
21 56 23 2
]
2 2
Bermarks: 1 Burea topsar. 5ul 501 10uN 11N 2uger SPor s COHESIONLESS SOILS COHESIVE SOILS SAMPLE TYPE PROPORTIONS
at =45 N= O-4=VERYLOOSE Nz 0.2 = VERYSOFT [C = ROCKCORE trace = <10%
410 = L DCSE 2-4 = SOFT S « SPUTSPOON tictle =10% - 20%
10.20 = MEDIUM DENSE 4-8 = MEDIUM UP = UNDISTURBED PISTON some = 20% - 35%
30-50 = DENSE 8-15 =STFF UT = UNDISTURSED THINWALL] and  =35% - 50%
50+ = VERY DENSE 15-30 = VERY STIFF
30+ = HARD




TEST BORING LOG

PROJECT: PROPOSED CUTLER ELEMENTARY SCHOOL  {BORING NO: MM-19 SHEET: 20of2
2.3\ MILONE &
&,V MACBROOM  |LOCATION; 150 FISHTOWN ROAD, MYSTIC, CONNECTICUT |CONTRACTOR: SITE, LLC
59 Realty Drive PROJ, NO: ¥777-42 |FOREMAN: 1 DEANGELIS
Chr;&;z ;1; %"—‘ CUENT  PERKINS EASTMAN IINSPECTOR 3. MONTAGNO
DATE: MARCH 20, 2019 IGROUND SURFACE ELEVATION: =300
EQUIPMENT: AUGER CASING | SAMPLER | COREBRL. GROUNDWATER DEPTH (FT)) TYPE OF RIG:
[TYPE HSA - Ss - DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
SIZE ID (IN) 24 5 138 - 2019-03-20 a3 RIG MODEL
HMR WT (LB.) - 140 -
CME-S5 LCX
HMR. FALL (IN) - 30
Depth| SAMPLE | Recovery | BLOWS 50IL AND ROCK CLASSIFICATION-DESCRIPTION E E. STRATUM g .E
(FT} | NUMBER (IN) PER6* BURMISTER SYSTEM {SOIL) US. CORPS OF ENGINEERS SYSTEM (ROCK) | =] DESCRIPTION i =
24
5 S-7: Locse, gray-brown, fine 10 ¢coarse SAND. trace Silt. o
2 3
26 57 24 z
. 3 27.0¢ 30
Battom of Explcration =27.0'
28
30
3
2
33
3;.'
35
36
37
o]
3
40
4
42
43
F A
45
Remarks: 1. Bune 1 [OpSoIlSURSOIHIOUNL IN Juger SPOILS COHESIONLESS SOILS COMHESIVE SOILS SAMPLE TYPE PROPOARTIONS
al=4s N= O-GuVERYLOGSE | N® U-2 * VERYSOFT |C = ROCK CORE trace = <10%
410 = LOOSE 2-4 = SOFT S = SPLITSPOON littia =10% - 20%
10-30 = MEDIUM DENSE] 4-8 = MEDIUM UP » UNDISTURBED PISTOMN sama = 20% - 35%
30-50 = DENSE 8-15 = 5TIFF UT = UNDISTURBED THINWALL] and =35% - 50%
50+ 2 VERY DENSE 5-30 = VERY STIFF
30+ = HARD




PRQJECT: PROPOSED CUTLER ELEMENTARY SCIHOOL |leorING NO: MM-20 ISHEEI'! 1of2
ZI\ MILONE &
“‘ MACBROOM LOCATION; 160 FISHTOWN ROAD, MYSTIC, CONMNECTICUT |CONTRACTOR: SITE, LLC
99 Realty Drive PROJ. NQ: 1777 42 [ForEMAN: 3. DEANGELIS
Cheshire, CT 06410 CLIENT: PERKINSG EASTMAN |insPECTOR: 1. MONTAGND
(203) 2n4773 DATE:  MARCH 20,208 GROUND SURFACE ELEVATION: =300’
EQUIPMENT: AUGER CASING | SAMPLER | COREBRL GCROUNDWATER DEPTH [FT) TYPE OF RIG:
ITYPE HSA $S - DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
SIZE 1D {IN) 2V4 138 - 2019-03-20 1 |R1G MODEL:
lHMR. WT (LB} 140 -
CME 55LCX
IHMR FALL (IN) . 30
Depth SAMPLE RECOVERY BLQWS SOIL AND ROCK CLASSIFICATION-DESCRIPTION E E STRATUM E‘ E 'E
. £
{F | NUMBER N PER6 BURMISTER SYSTEM (SOIL) LS. CORPS OF ENGINEERS SYSTEM (ROCK) W =| DESCRIPTION |m = e
1 S-1 Medium dense, Top T Dark biown, fing to mediurm SAND, some Silt. trace TORSOIL
1 = s 3 fine Gravel t7ace Roots Bottom 7™ Light brown, fine to coarse SAND and fine to ES 291
8 rogrse GRAVEL trace Sile
2 10 FILL
10 5.2 Medium dense, Top 8" Light brown, fine to coarse SAND, listle Shit, trace line 27 213
3 9 9 Grave' uace Roots hiddle 5% Dark brown, fine to medium SAND, some SIlt trace 3 TOPSOIL 209
i i 8 qne Gravel Bottorn & Light brown, fine to mediam SAND and SILT, httle Mne 1o
. 2] ccarce Gravel. SUBSOIL
- 48 255
8
- 12 5-3 Very dense, gray: brown, fine to coarse CRAVEL and fine Lo coarse SAND,
24 trace Silt
53 16
J 30
26
7
e}
86 cwr. ¥ Js
L 7 5.4 Dense, gray- fine 10 course SAND, some fine to coarse Gravel, trace Silt
]
n S A =
12 L
13
SAND & GRAVEL
14
L F] 5 5 Locse gray fine 1o coarse SAND and fine to coarse GRAVEL, trace Sit
3
1 1B
16 5 =t =
n -
L ag )
]
28 2 5.6 Very lpose, gray, tine o medium SAND, trace Silt, trace fine Gravel.
al se 19 ]' SAND
“ F
Femarks: [ _ConEsioNLESs SIS COHESIVE SOILS SAMPLE TYPE PROPORTIONS
N= 0-4=VERY LOOSE N= 0.2 s VERYSOFT |C = ROCKCORE trace © <i0%
410 = LOOSE 2-4 » SOFT S = SPUT SPOON Prtle =10% -20%
10-30 = MEDIUM DENSE] 4 -8 = MEDIUM UP = UNDISTURBED PISTON some = 20% - 35%
30-50 = DENSE B-15 =STIFF UT = UNDISTURBED THINWALL] and = 35% - 50%
50+ « VERY DENSE 15-30 = VERY STIFF
30+ = HARD




PROJIECT: PROPOSED CUTLER ELEMENTARY SCHOOL  jBORING NO: M#-20 ISHEET: 20f2
VN MILONE &
4.\ MACBROOM |LOCATION: 150 FISHTOWN ROAD, MYSTIC, CONNECTICUT |CONTRACTOR: SATE, LLC
99 Realty Drive PROJ.NO: 1777-42 FOREMAN: J. DEANGELIS
Cheshire, CT 06410 CLENT:  PERKINS CASTMAN INSPECTOR; 7 MONTAGNGC
C3) 2711773
) ® DATE: MARCH 20,2019 GROUND SURFACE ELEVATION: 300"
[EQUIPMENT: AUGER | CASING | SAMPLER | COREBRL GROUNDWATER DEPTH {FT.) TYPE OF RIG:
TYPE HSA - S5 - DATE TIME WATER DEPTH TRACK W/ AUTOHAMMER
[siZE 1D (INY 24 - 138 - 2013-0320 a6 JRIG MODEL:
[HMR W LB) . . 140 R
CME-55 LCX
[HMR. FALL (in) . 30
Depth| SAMPLE | Recoverv | BLows SOl AND ROCK CLASSIFICATION-DESCRIPTION E e STRATUM g Z E
[FT1) | NUMBER N PER 6 BURMISTER SYSTEM (SOIL) L.S. CORPS OF ENGINEERS SYSTEM [ROCK) {4 =| DESCRIFTION |f ={ &
24
. 3 5.7 Loose, gray, fine to medium SAND, little SilL SAND
2
7 2
26 5.7 0 "
27 3 27.0° 30
Bottomn of Exploration :27.0¢
28
L2
30
3
n
.o
34
35
36
37
38
39
40
4
42
43
Lds
45
J’Fomar-cs: COHESIONLESS SCILS COHESHVE SQILS SAMPLE TYPE PROPORTIONS
N= G2 8y = tracs = <0%
410 =L00SE 2-4 = SOFT S = SPUT SPODN littie = 10% - 20%
10-30 = MECHUM DENSE] 4 -8 = MEDIUM UP = UNDISTURSED PISTON same = 209 - 35%
30-50 = BENSE 8 -15 = STIFF LT = UNDISTURBED THINWALL] and = 35% - 50%
50+ = VERY DEMSE 15-30 = VERY STIFF
30 « = HARD
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APPENDIX E

STORM DRAINAGE COMPUTATIONS

Engineering Report %) MILONE & MACBROOM
June 21, 2019 (Revised July 26, 2019)



Rational Method Individual Basin Calculations

Project: Cutler Elementary School By: MCB Date: Rev 7/26/19
Location: Mystic, Connecticut Checked: Date:
Watershed
Impervious Grassed Wooded
Basin Name Area Area Area Total Area | Total Area| Weighted Tc (min)
C=0.9 C=0.3 C=0.2 {sf) (ac) Cc
(sf) (sf) {sf)

AD 2A 0 777 0 777 0.02 0.30 5.00
AD3 1607 3134 0 4741 0.1 0.50 13.00
YD 5 151 9739 0 9890 .23 0.31 13.00
ADB 0 1342 0 1342 (.03 0.30 5.00

CCB7Y 6519 0 0 6519 0.15 0.90 5.00

CCB8 7413 350 0 7763 0.18 0.87 5.00

CCBS 4056 1269 0 5325 0.12 0.76 5.00

CCB 13 11744 2498 0 14242 0.33 0.79 5.00
CDS 15 0 1188 0 1188 0.03 0.30 5.00
CCB 17 5767 211 o 5978 0.14 0.88 5.00
CCB 18 12198 3764 0 15962 0.37 0.76 5.00
CCB 19 10658 0 0 10658 0.24 0.90 5.00
CCB 20 15104 4322 0 19425 0.45 0.77 5.00
CCB 21 8900 1649 0 10549 0.24 0.81 5.00
CCB 22 9752 3624 0 13376 0.31 0.74 11.50
MH 23 1847 1779 0 3626 0.08 0.61 5.00
CCB 24 5909 2002 0 7911 0.18 0.75 5.00
CCB 25 10907 5316 0 16223 0.37 0.70 10.90

YD 26 321 8093 0 8414 0.19 0.32 14.20

YD 27 426 3944 0 4370 0.10 0.36 5.00
CCB 28 6694 2421 0 9115 0.21 0.74 5.00

AD 30 17 108 0 125 0.00 0.38 5.00

AD 31 0 28526 0 28526 0.65 0.30 23.40

AD 32 0 27230 0 27230 0.63 0.30 20.80

AD 33 0 17826 0 17826 0.41 0.30 18.80

Milone & MacBroom Ine.




Time of Concentration (T.) or Travel Time (T,) Worksheet

Projecl:  Cutler Elementary School By: MCB Date: 0621118
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: AD 3

Circle one: T- T, Subwatershed:

Sheet flow (applicable to T, only}

SegmentiD | A-B
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coeff. for sheet flow, n {Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.| 87.8
4. Two-year 24-hr rainfall, P, int 3.43
5. Land slope, s ft./t.} 0.018
6. p o 0:007(nL)"* _
! P2 (s hr.| 0.216 0.216

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
1.49
13. Average velocity, - == @) -
L
14 1= s6004v hr * " * 0.000
Channel flow
Segment 1D

15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) .
17. Depth of flow, d ft.
18. Cross sectional flow area, A {(assume trapazoldal} ft.2
19. Wetied perimeter, P, ft.
20. Hydraulic Radius, R = —2—

P, ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n

149, 3. 4
23. v == {R7*NUs’*) fps.
24. Flow length, L ft.
L

e = 3600*V hr. * * 0.000
26. Watershed or subarea T or T;(add T, in steps 6, 14 & 25) hr 0.216

Milone & MacBroom Inc.




Time of Concentration (T;) or Travel Time (T,) Worksheet

Project:  Cutler Elementary School - By. MCB Date: 06/21119
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date:  06/21119
Circle one: Present Daveloped Watershed: YD &

Circle one: I, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID | A-B
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.y 91.0
4. Two-year 24-hr rainfall, P, in|] 3.43
5. Land slope, s ft./ft.| 0.019
6. T = 0.007 (nL)** -
! PR (s%) hr{ 0.217 | | 0.217

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s fLft.

1.49
13. Average velocity, =—;——(d% s7?) fos.

L
1470 = 3600+ ¥ hr * * * 0.000
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope componenl, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = =
P, ft.
21. Channel slope, s fL.m.
22. Manning's roughness coeff., n
_149 x. %
23. V—T(.R 3)(3 ) fpS
24. Flow length, L ft.
L

B 1= 35000 v hr * * =l 0.000
26. Watershed or subarea T, or T,{add T, in steps 6, 14 & 25) 0.217

hr.

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Cutler Elementary School By: MCB
Location; 160 Fishtown Road, Mystic, CT Checked: FAB
Circle one; Present Developed Watershed: CCB 22
Circle one: T, T, Subwatershed:

Sheet flow (applicable to T only)

Segment ID

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s .M.
5. 7 = 0:007(nL)°"

= PIM(S“) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Walercourse slope, s ft./t.
13. Average velocity, =192 (47534 ‘

n ps.

L
18- T = 3600%v hr.
Channel flow
Segment ID

15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) fi.
17. Depth of flow, d ft.
18. Cross sectional flow area, A {(assume trapazoidal)  ft.?
19. Wetted perimester, P,, ft.
20. Hydraulic Radius, R = -2

P, ft.
21. Channel slope, s fL./f.
22. Manning's roughness coeff., n

149 .. Y
23. v P O )s7?) fps.
24. Flow length, L ft.
L
25, T = ———
f3600*V hr.

26. Watershed or subarea T, or T ,{add T, in steps 6, 14 & 25)

Date: 06/21/19
Date: 06/21119

A-B

GRASS

0.240

44.4

3.43

0.007

0.183

0.183

B-C

aIT

0.015

PVD

0.20

137.0

0.018

4.56

0.008

0.008

0.000

hr. 0.181

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,;) Worksheet

Project:  Cutler Elementary School By: MCB Date: 0612119
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: CCE 25

Circle one: T T, Subwatershed:

Sheet flow (applicable to T, only)

SegmentiD | A-B
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coeff, for sheet flow, n (Table 3-1) 0.240
3. Fiow Length, L (< 300ft) ft.|] 78.0
4, Two-year 24-hr rainfall, P, in.|] 3.43
5. Land slope, s ft.fi.] 0.023
5 0.007 (nL)** _
R A A =
! P (s%) hr| 0.178 0.178

Shallow concentrated flow (assume hyd. radius = depth of flow)

SegmentID | B-C
7. Surface description BIT
8. Manning's roughness coeff., n 0.015
9. Paved or unpaved PVD
10. Depth of flow, d (defautt values: d=.4 unpaved, d=.2 paved) fi. 0.20
11. Flow Length, L ft.i 521
12. Watercourse slope, s fi.fft.] 0.013
’ 149 34 },
13. Average velocity, p = (d 3)(s fps.| 3.87
L
147 = 3600+p hr.| 0.004 |* * ¥ =| 0.004
Channel flow
Segment ID

15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Woetled perimeter, P,, ft.
20. Hydraulic Radius, R = -2

P, ft.
21. Channet slope, s ft.At.
22. Manning's roughness coeff., n

_149 .3 5
23. ——-(R7*)¥s?) fos.
24. Flow Ienglh L ft.
L —

25 1= 56007 hr * * =| 0.000
26. Watershed or subarea T or T;(add T, in steps 6, 14 & 25) hr 0.182

Milone & MacBroom Inc,




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Culler Elementary School By: MCB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT . Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: YD 26

Circle one: I T, Subwatershed:

Sheet flow (applicable to T, only)

Segment|D | A-B
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coefi. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300it) ft.| 80.6
4. Two-year 24-hr rainfali, P, in.] 3.43
5. Land slope, s ft.fft.| 0.012
6. T = 0:007(nL)* S
! PP (s") br.y 0.237 0.237

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=_4 unpaved, d=.2 paved) ft.

11. Flow Length, L it.
12. Watercourse slope, s ft.A.
: 1.49 /
13. Average velocity, ¥ = == @) o5,
L
14T = 3600+ v hr. * * * 0.000
Channe! flow
Segment ID
15. Channe! Botiom width, b it.
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal)  ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = -
P fi.

21. Channel slope, s ft.it.
22. Manning's roughnass coeff., n
23. v =148 R¥y( .

n ps.
24. Flow length, L ft.

L

CHNES hr. * * 0.000
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) hr 0.237

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Cutler Elementary School By. MCB
Location; 160 Fishtown Road, Mystic, CT Checked: FAB
Circle one; Presenlt Developed ' Watershed: AD 31
Circle one: I T, Subwalershed:

Sheet flow (applicable to T, only)

Segment ID
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L {< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s fi./ft.
6. T - 0.007 (nL)**®

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment 1D

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft./f.
: 149 2 .

13, Average velocily, V= - {d 7 s % ) fps.

L
147 = s600% v hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)  fi.
17. Depth of flow, d ft.
18. Cross seclional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A f
P, t,
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
149 % v
23. V_—n (R7)(s72) fps.
24. Flow length, L ft.
L
25. T = -
' 3600%V hr

26. Watershed or subarea T, or T,{(add T,in steps 6, 14 & 25)

Date: 06/21/19
Date:  06/21/19

A-B

GRASS

0.240

100.0

3.43

0.007

0.350 |

0.350

B-C

GRASS

0.080

UNPVD

0.40

131.7

0.008

0.80

0.040

0.040

0.000

0.390

hr.

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,;) Worksheet

Project:  Culler Elementary School By: MCB
Location: 160 Fishtown Road, Mystic, CT Checked: FAB
Circle one: Present Developed Watershed: AD 32
Circle one: I, T, Subwatershed:

Shest flow (applicable to T, only)

Segment 1D

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L {< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.At.
6 _ 0.007(nL)**

B on 3 (sn"' ) hr.

Shaliow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s fi.Ait.
: 149 .2
13. Average velocity, V.—.———n (dﬁ)(s)é) fps.
L
T = -
147 = 3600+ ¥ L
Channei flow
Segment ID
15. Channel Bottom width, b fl.
16. Horizontal side slope component, z (z horiz:1 vert)  fi.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal)  ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = A ft
P, .
21. Channel slope, s i/
22. Manning's roughness coeff., n
_ 149 3.
23 ¥ =(RE)) fos.
24, Flow length, L ft.
L

25 T =—-

' 3600%V hr.

26. Watershed or subarea T, or T\{add T, in sleps 6, 14 & 25)

Dale:  06/21/19

Date: 08/21/19

A-B

GRASS

0.240

100.0

3.43

0.010

0.303

0.303

B-C

GRASS

0.080

UNPVD

0.40

124.6

0.006

0.78

0.044

0.044

0.000

hr.

0.347

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Cutler Elementary School By:

Location: 180 Fishiown Road, Mystic, CT Checked:
Circle one; Present Developed Watershed:
Circle one: I Ty Subwatershed:

Sheet flow (appiicable to T, only)
Segment ID

7 _ 0.007(nL )°?

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (defaull values: d= 4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft.At.
. 1,49 4
13. Average velocity, ¥/ = (dfs)( My fps.

L
T, =
14. T, 3600*V hr.
Channel flow
Segment ID
15. Channel Boltom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) .
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
. A

20. Hydraulic Radius, R = P:' ft.
21. Channel! slope, s ft./ft.

22. Manning's raughness coeff., n

23. V—1—4—9(Ry)( }:)

fps.
24. Flow Iength L ft.
L
25, Pl i
f3600%V hr

26. Watershed or subarea T, or Ti{(add T, in steps 6, 14 & 25)

MCB

FAB

AD 33

Date: 062119
Date: _06/21/19__

A-B

GRASS

0.240

100.0

3.43

0.013

1. Surface description {Table 3-1)

2. Mznning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L {< 3001t} ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s fi.f.
6.

TR .

0273 |

0.273

B-C

GRASS

0.080

UNPVD

0.40

92.5

0.004

0.64

0.040

0.040

~| 0.000

hr.

0.313

Milone & MacBroom Inc.




112512019

Precipitation Frequency Data Server
NOAA Atlas 14, Yolume 10, Version 2

Locstlon name: Mystic, Connecticut, UBA*
Latiuda: 41.3474°, Longitude: -71.8079°

Elavation: 29.64 fi*™
“ sourca: ESRI
** sourca: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Bania Perica, Sandm Paviovic, Michas) 5t Lavrant, Car! Trypaiuk, Dale Untuh, Orign Withita
NOAA, Nationa! Weather Servico, Siver Bpring, Maryland

PE_tabular | PE_graphical } Maps §_serals

PF tabular

<

PDS-based polnt precipitation frequency estimates with 80% confidenca intervals gl_i_E:hasmo_qrﬁ i

a givan duration and average recurrenca Intarval) will ba groater than the upper bound (or leas than the lower bound} I8 5
l\:hadmd ageinat probable maximum precipltalion (PMP) estimatea and may bas highar than currently valid FMF values.

Plaass refer to NDAA Atlas 14 documsnit for mars infermation.

! | Average recurrencs Interval {yaars)
Duration e - 7
[ 2 || s [ 10 | 25 50 100 200 500 1000
4.04 484 | 613 7.21 8.70 9.84 1.0 125 145 18.0
Smin | 307.532) || a67838) i (4.86-8.00) | (542-055) || (837-11.9) || (7.08-138) || (7.724-15.8) || (835-17.8) || (9.35-21.09 || (10.1-23.5
. 2.88 343 || 434 5.11 6.16 6.97 7.78 | .84 102 1.3
0-min 3l o 47.378) || 2eo451) | (3.20-673) | (385-6.76) || (4.528.39) || (5.02.8.83) || (548-11.0) || (3.91-126) | (8.82149) || (7.16-167) |
' 224 289 | ad 4.01 4.83 5.47 6.10 6.94 2.04 8.67
15-min |l (1 70.205) || 2.04-354) | 2584.50) | (3.02:5.30) | {3.548.56) || {3.94.7.56) | (4.30-8.65) | 484-088) |} 5.8-10.7) || (5.61-12.9)
| 1.50 1.90 2.40 2.82 340 384 429 488 5.66 6.24
30-min i 1421200 || (1.44-250) (1822.47) | (212:374) | (2484.89) || 277-631) || (3.02:605) || (3:28-895) | (385622) || (3950.19)
i 1.03 1 1.55 1.82 219 2.48 2.76 3.14 3.64 4.02
-MIN |l (0.781-1.35) || (0.831-1.82) || (1.47-205) | (1.37-241) | (1.61-289) | (1.78-342) [ (1.85-202) || (2.104.48) || (235-5.30) || (2.54-582)
N 0.674 0.805 1.02 120 144 16 182 2.08 239 283 |
2-hr k0.518-0.876) (a B1B-1 us) (0.780-1.33) | (0.911-1.57) | (1.07-194) | (1.19-223) || (1.20-255) || (1.39-261) | (1.55-3.44) || (1.67-2.84) |
0.521 0787 0924 | 1.1 128 140 1.59 1.84 2.03
[(u 808-1. uz) [(0.708-1.20) || (0.626-1.49) || (0.920-1.71) [| (1.00-1.96) || (1.08-2.23) || (1.20-264) || {1.28-2.85)
0.332 0338 . 0.588 0704 | 0.796 0.857 1.00 1,18 1.28
0.280-0.424) (0. auwsos: 0. sas oean) {0.454-0.762)| (0.830-0. aaz)‘ {0.588-1.07) || (0.638-1.22) | (0.885-1.40) || (0.782-1.85) || (0.620-1.84)
2t 0.204 0308 0358 0.486 0.541 0.813 0.708 0.779
2 (0.182-0.258){}(0. 192-0305) (0.241-0.387){1(0.281-0.454) (0. :'.zn saa) {0.362-0,845))(0.392-0.738)](0.421-0.844)|[r0.468-0.898){| (0.504-1.11)
0.120 0.143 0.161 0.213 0.289 0.323 0.383 0.427 0.472
0,096-0.148){[{0.118-0.178) }{0.145-0.228) { 0. 180-0.288){{[0. 1sm 331) (0.218-0.381){{0.237-0.437)]0.255-0.501} (0. 284-0.507)||(0.307-0.668)
0.065 L 0.080 0.102 0.121 0.148 0.188 0.185 0.213 0248 || D277
2-day o 054.0. ouz) 0.085-0.098)}{{0.083-0.126) |(0.067-D.148)}{(0.114-0.187);(0.127-0.218)} (0.138-0.249) }(0.148-0.288) {0.167-0.345) ((0.181-0.388)
Sd 0.057 0.673 0.086 0.104 o.118 0132 i 0182 0.178 0.197
Y ko uoo osa) (0.047-G. nm) {0.060-0.080){[(0.070-0. 10&} (0.002-0.133)(}{0.091-0.152)|[(0.099-0.177) | (0.108-0.204) (0. 120-0.245) {{0.129-0.276)
P 0.058 0.082 0.083 0,384 0.119 0.139 0.154
Y ko, uam ms) (@ naa~u 056)(1{6.048-0.671)]K0. usw uas; (0.085-0.04)[(0.072-0.120){}t0.078-0.138)[(0.084-0.159) |(0.094-0.191){(0.101-0.215)
. 0.030 0.038 0.053 0.080 0.086 0.075 | 0.087 0.005
3Y oo -n 031) mnzso 037)](0.031-0.048) {0, nau 054) {0.042-0.088) 1{0.048-0.078) |{0.050-0.087) {0.053-0. 099: ({00590, 115) (0.063-0.132)
. 0021 | 0.030 0.034 0.041 0.045 0.050 [ n.os4 0.071
0-day |\o 018-0.025) (0 ozo o, uzsn (0.025-0.036) (0.028-0.041) (0.032-0.050) (10.0354. 0571 (0.038-0.085)| o o«m 074) 1{0.044-0. mrnJ (0.047-0, nen
0.015 0.017 0.020 L 0.022 0.028 0.031 | 0033 0.037 l
20-d3y Hn 043-0,017) 0.014-0.020} |{0.017-0.023) |(0.015-0.028) [(0.021-0.031) (0. ozz unas) (0.023-0.038) |(0.0:24-0.044}| (0.026-0, oso) {0.027-0. 0541
0.012 0.014 0.016 0017 | 0.020 0.024 I 0.025 ‘ 0.029
30-day |0.011-0.014)[(0.012-0.016) }0.013-0.016);[(0.015-0.021) [(0.018-0.024) 0. mr-o o0z7)|10.018-0.030}|}{0.0t8-0.033){l(0. m uman (0.020-0.040)
0.010 0.01 0.013 0.014 | 0.018 0.017 0.0 0.019 0.021 0.022
45-day |16 005-0.012)[0.010-0.013) §(0.011-0.05) (0.012-0.018},[(0.013-0.018)}}{0.014-0.021}{ (0.014-0.023)}{0.014-0.025)}{0.014-0.027) {0.015-0.028)
P 0.000 0.010 0.011 0.012 0.013 0.014 0.015 0.018 0.017 n.018
§0-day |9 009-0.010)i|(0.008-0.011) (0.009-0.013) {0.010-0.014)}}(0.011-0.018)t0.041-0.017) §0.012-0.018)| 0.
! Pracipitation frequancy (PF) estimates In this table ar basad on frequancy analysis of pertial duration series {PDS).
Numbers In parenthasis are PF esfimstas sl lowar and upper bounds of the B0% confidance Inlarval. The probability that pitation frequency estimates (for |

Estimatss at upper bounds are not

Back to Top

https:/ihdsc.nws.noan.govihdsc/pidsipids_printpage.himi?lat=41_3474&lon=-71,89798dsats=IntansitySunits=anglish8sarias=pds
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Rational Method Roof Drain System Calculations

Project: Cutler Elemerntary School By: MCB
Location: Mystic, Connecticut Chacked;

Q=CxlxA Where:

C = Runoff Coefficient

| = Rainfall Intensity {in/hr) => Tc = 5 min => |= 8,70 in/hr (25-year storm)
A = Area (acres)

Q = Flow {cfs)
‘Total Roof Runoff to Proposed Storm Dralnage System (In Hydraflow Model)
West and
V:gs;g ﬁ%};’ East Bldg to
CCB 28 {18")
C 0.80 (.90
8.70 8.70
A 0.29 0.68
Q 2.27 5.32

Roof Runoff to Roof Drain Lines

West Bldg to | East Bldg to | West and East Bidg
CCB28{(12")|CCB 28(12")| 1o CCB 28 (157}

c 0.80 0.90 0.80
| B.70 870 8.70
A D.32 0.16 0.48
@ 2.51 1.25 3.7
oy | CAPACITY
SLOPE (%) | ™ \ors,)
12" HDPE 0.50 2.73
15" HDPE 0.50 4.95

Nots:

- Pipe capacity was eslimated using Manning's Equation
-n=0.012 (HDPE)

- NQAA Atlas 14 Vol. 10 Rainfall Intensity

Dale:
Date:

6121119

-

Milonc & MacBroom Inc




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

<Name>
Circular Highlighted
Diameter (ft) = 1.00 Depth {ft) = 1.00
Q (cfs) = 2.728
Area (sqft) = 0.79
invert Elev (ft) = 100.00 Velocity {ft/s) = 3.47
Slope (%) = 0.50 Wetted Perim (ft) = 3.14
N-Value = 0.012 Crit Depth, Yc (ft) = 0.71
Top Width (ft) = 0.00
Calculations EGL (ft) = 1.19
Compute by: Q vs Depth
No. Increments = 10
Elev (ft) Section Depth (ft}
102.00 — 2.00
|
101.50 - ' — 1.50
101.00 SR / \ 1.00
100.50 = 0.50
100.00 \ J - 0,00
99.50 L L 050
0 1 2 3

Reach (ft)



Channel Report

Hydrafiow Express Extension for Aulodesk® AuloCAD® Civil 3D® by Autodesk, Inc. Thursday, Jun 13 2019
<Name>
Circular Highlighted
Diameter (ft) = 1.25 Depth (ft) =125
Q (cfs) = 4,946
Area (sqft) = 1.23
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.03
Slope (%) = 0.50 Wetted Perim (ft) = 3.93
N-Value = 0.012 Crit Depth, Yc (ft) = 0,91
Top Width (ft) = 0.00
Calculations EGL (ft) = 1.50
Compute by: Q vs Depth
No. Increments = 10
= Section
102.00
101.50

101.00 /

100.50

100.00

99.50

Reach (ft)



Qutlet Protection Calculations

Project: Cutler Elementary School By. FAB
Localion: 160 Fishtown Road Checked:

Outiet1.D. FES 1

*Based on Connecticut DOT Drainage Manual, Section 11.13

Description:
Preformed Scour Hole Level Spreader at FES 1

Design Criteria (25-yr Storm Event):

Q (cfs) = 3.16 R, (ft)= 1.25
D(in}= 15 Sa (ft) = 1.25
V (fps) = 2.73 Tw (ft)= 1.25

Q= Flow rate at discharge point in cubic feet per second (cfs)
D= Outlet pipe diameter (in)

V= Flow velocity at discharge point (fi/s)

R,= Maximum inside pipe rise (ft)

Date: Rev 7/26/2019

§,= inside diametere for circular sections of maximum inside pipe span for non-circular sections (ft)

T~ Tailwater depth (ft)
A Preformed Scour Hole is used One Half Pipe Rise Depression (Type 1)

Rip Rap Stone Size:

Dz Computed (ft) Rip Rap Specification D+, Stone Size Required
0.03 Modified 5 inches
Prefermed Scour Hole Dimensions:
F=0.5(R,) = 0.625 ft
C = 3.0(8,)+6.0(F) = Bft
B = 2.0{3,)+6.0(F) = &t

d {Depth of Stone ) = 12 inches




Qutlet Protection Calculations

Project. Cutler Elementary School By: MCB Date.
Location: 160 Fishtown Road Checked: Date:

Outlet 1.D. FES 10

*Based on Connecticut DOT Drainage Manual, Section 11.13

Description:
Preformed Scour Hole Level Spreader at FES 10

Desian Criteria (100-yr Storm Event):

Q (cfs) = 16.49 R, (f)= 2
D(iny= 24 S, (f) = 2
V (fps) = 5.45 Tw (ft)= 2

Q= Flow rate at discharge point in cubic feet per second {cfs)
D= Outlet pipe diameter (in)

V= Flow velocity at discharge point (fi/s}

Ry= Maximum inside pipe rise (ft}

6/21/2019

S,= inside diametere for circular sections of maximum inside pipe span for non-circular sections (ft)

T,.= Tailwater depth (ft)

Based on Table 11.13.1, A Preformed Scour Hole is used Qne Half Pipe Rise Depression {Type i}

Rip Rap Stone Size:

Dz, Computed {f) Rip Rap Specification D, Stone Size Required
0.10 Modified 5inches
Preformed Scour Hole Dimensions:
F =0.5(R,) = 1f
C = 3.0(S;)+6.0(F) = 121
B = 2.0(S,)+6.0(F) = 10f

d (Depth of Stone ) = 12 inches
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APPENDIX F

WATER QUALITY COMPUTATIONS

Engineering Report 4\ MILONE & MACBROOM
June 21, 2019 (Revised July 26, 2019}
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Q=

CN =1000/ [10+ 5P + 10Q -10(Q° + 1.25QP)*%) =
Where:
Q = runoff depth {in watershed inches)

tc =
Type !l Rainfall Distribution:
From Table 4-1, la = 0.105
(TR-55)
From Exhibit 4-ill, q, = 525 csmfin,
(TR-55)
WQF = (qu)(A)XQ) = 0.36 cfs

MILONE AND MACBROOM, INC. Project 1777-38
COMPUTATION SHEET - WATER QUALITY FLOW (WQF) Made By: MCB
S Cutler Elementary School e
V-
160 Fishtown Road, Mystic, CT Date:
CDS Unit (MH 2)
imperv.
Contributing Area  Total Area
Basins (acres) {acres)
Total 0.44 0.81
Table 4.1: WQV = (PXR,)(AV12 = 0.036 acre-feet
Where:
| = % of Impervious Cover = 54%
R, = volumetric runoff coeff. 0.05 + 0.009(1) = 0.538
P = design precipitation {1.0" for water quality storm) = 1 inch
A = site area (acres) = 0.81 acres=  0.0013 miles?

Q = runoff depth (in watershed inches) = [WQV(acrefeet)]*[12(inchesffoot))/drainage area (acres)

0.539

95

0.241 hours

la/P = 0.105

WATER QUALITY FLOW

Page 1 of 1
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NTECH

ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

NORTH HAVEN

CT
Area 0.81 ac Unit Site Designation MH 2
Weighled C 0.63 Rainfall Station # 35
t. 14 min
CDS Model 20154 CDS Treatment Capacity 1.4 cfs
Falnizl 1 Porcent Rainfall Cumutative Rainfall | Total Flowrate Treated Incremental
|nt'gnf;h§:§! Volume1 Volume Lc_’f_s_l Flowrgtg ‘Cf§| Removal ! 2&!
0.08 41.6% 41.6% 0.04 0.0c4 39.7
0.16 21.0% 62.6% 0.08 0.08 19.6
0.24 11.1% 73.7% 0.12 0.12 10.1
0.32 6.6% 80.3% 0.16 0.16 5.9
0.40 3.6% 83.9% 0.20 0.20 3.2
0.48 2.5% 86.4% 0.24 0.24 21
0.56 1.8% 88.2% 0.28 0.28 1.5
0.64 1.1% 89.3% 032 0.32 0.9
0.72 1.4% 90.7% 0.37 0.37 1.1
0.80 1.5% 092.1% 0.41 0.41 1.1
1.00 1.7% 93.9% 0.51 0.51 1.2
1.20 1.4% 95.2% 0.61 0.61 0.9
1.40 1.4% 96.7% 0.71 0.71 0.9
1.60 0.6% 97.3% 0.81 0.81 0.3
1.80 0.7% 97.9% 0.91 0.91 0.4
2.00 0.4% 98.3% 1.01 1.01 0.2
3.00 1.3% 99.6% 1.52 1.40 0.4
4.00 0.4% 100.0% 2.03 1.40 0.1
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
80.5
Removal Efficiency Adjustment? = 0.0%
Predicted % Annual Rainfall Treated = 99.8%
Predicted Net Annual Load Removal Efficiency = 89.5%

1 - Based on 14 years of 15-minute precipitalion data from NCDC station 5445, Norfolk 2 SW, Litchfield County, CT
2 - Reduction due to use of 60-minute dala for a site that has a time of concentration less than 30-minutes.
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MILONE AND MACBROOM, INC. Project 1777-38
COMPUTATION SHEET - WATER QUALITY FLOW (WQF) Made By: MCB
Subject: Cutler Elementary School g::; = 6121/2019
160 Fishtown Road, Mystic, CT Fare—
CDS Unit (MH 18)
Imperv.
Contributing Area Total Area
Basins {acres) {acres)
Total 3.26 4.27
Table 4.1: WQV = (P)}(R,}A}12 = 0.262 acre-feet
Where:
| = % of Impervious Cover = 76%
R, = volumelric runoff coeff. 0.05 + 0.009{1) = 0737
P = design precipitation (1.0" for water quality storm) = 1 inch
A = site area (acres) = 4.27 acres = 0.0067 miles®

Q = runoff depth (in watershed inches) = [WQV(acrefeet)]"[12(inches/foot))/drainage area (acres)

Q= 0.737
CN = 1000/ [10+ 5P + 10Q -10{Q° + 1.25QP)""] = 97
Where:
Q = runcff depth (in watershed inches)
= 0.276 hours

Type 1I! Rainfall Distribution:
From Table 4-1, la = 0.062 la/P = 0.062

(TR-55)
From Exhibit 4-1il, g, = 550 csm/in.

(TR-55)
WQF = (qu)(A}Q) = 2.71 cfs
WATER QUALITY FLOW

Page 1 of 1



CisNTECH &ns

ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

NORTH HAVEN

CcT
Area 4.27 ac Unit Site Designation MH 18
Weighted © 0.76 Rainfall Station # 35
t 17 min
CDS Mode! 2025-5 CDS Treatment Capacity 32cfs
&!ﬂ!l_‘ Percent Rainfail Cumulative Rainfall | Total Flowrate Traated incremental
ﬁ'— Volume' Volume {cfs) Flowrate (cfs) Removal (%)
0.08 41.6% 41.6% 0.26 0.26 396
0.16 21.0% 62.6% 0.52 0.52 188
0.24 11.1% 73.7% 0.78 0.78 9.3
0.32 6.6% 80.3% 1.04 1.04 52
0.40 3.6% 83.0% 1.29 1.20 2.7
0.48 2.5% 88.4% 1.55 1.55 1.7
0.56 1.8% 88.2% 1.81 1.81 1.1
0.64 1.1% 88.3% 207 207 0.6
072 1.4% 90.7% 2.33 2.33 0.7
0.80 1.5% 92.1% 2.59 2.59 0.7
1.00 1.7% 93.9% 3.24 3.20 0.6
1.20 1.4% 95.2% 3.88 3.20 0.4
1.40 1.4% 96.7% 4.53 3.20 0.3
1.60 0.6% 97.3% 5.18 3.20 0.1
1.80 0.7% 97.9% 583 3.20 0.1
2.00 0.4% 98.3% 6.47 3.20 0.1
3.00 1.3% 99.6% 9.71 3.20 0.1
4.00 0.4% 100.0% 12.95 3.20 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
82.2
Removal Efficiency Adjustment® = 0.0%
Predicted % Annual Rainfall Treated = 97.4%
Predicted Net Annual Load Removal Efficiency = 82.2%

1 - Based on 14 years of 15-minule precipitation data from NCDC station 5445, Norfolk 2 SW, Litchfield County, CT
2 - Reduction due to use of 60-minule data for a site that has a time of concentration less than 30-minutes.
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CcDs®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debyis, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system aflows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 ¢fs, and internally bypass
flows in excess of 50 cfs (1416 |/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 Lss). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit's separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and
salids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then maves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder,

Design Basics

There are three primary methads of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size {d50) of 125 microns (um). For some regulatory
environments, CDS systermns can also be designed to achieve an
80% annual salids load reduction based on an average particle
size (d50) of 75 microns (um) or 0 microns (um).

Water Quality Flow Rate Method

in some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ). be
treated, This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
perfarmance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities, US stations'
depths were lataled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations, One trend was cansistent at

all sites; the vast majonty of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth,

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are transiated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfal! Method is
appropriate. Based on the runoff flow rates caiculated for each
ntensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sedimenl PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
rermoval efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing pragram Contech
developed to estimate a net annual sediment load reduction for
a particular CDS mode! based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event}.
Under the Rational Method, an adjustment factor is used to
adjust the runoff coelficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters {rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each spedific site, are transtated inlo flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension o1 re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of 2 CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraufic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic reqjuirements,

Performance

Full-Scale Laboratory Test Results

A fuil-scale CDS system (Model CDS2020-58) was tested at the
facility of University of Florida, Gainesville, FL. This CDS umit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment,

Two different gradations of silica sand material (UF Sediment
& OK-110} were used in the CDS performance evaluation. The
particle size distributions (PSDs} of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.5. Silica Company: *Sil-Co-Sil 106", *#1 DRY" and
"20/40 Qil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TS5 gradation
specified in the NIDEP {New Jersey Department of Environmenta!
Protection) and NICAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NDEP
is approximately 50 um} (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size {d50) of 106
microns. The PSDs for the test material are shown in Figure 1.

100.0 D T heee 2T
80,0 {— —e— UF Sediment (Avg) o
80.0 {— ~a OK 110 (Avg) }"
700 | —a— NJCAT P
60.0 ,,a' #
50.0 .
40.0 ,'/
30.0 4
20.0 v
00 7 .t
6.0 = VR S A VR N S S bt
1 10 100 1000
Particle Size (Hm)

Figure 1 Particle size distributions

Tests were conducted to quantify the performance of a specific
DS unit {1.1 cfs (31.3-L/s) design capacity) at various flow rates,
rangng from 1% up to 125% of the treatment design capaaty of
the unit, using the 2400 micron screen, All tests were conducted
with controlled influent concentrations of approximately 200
mo/l. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samptes for Suspended Sediment
Cancentration [S5C) testing using ASTM D3977-97 "Standard
Tast Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the Unwersity of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This madel,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-sift. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as 2 function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydredynamic devices by stating that the devices shall be copable
of achieving an 80% remova! efficiency for particles having a
mean particle size (d50) of 125 microns {e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculaie the expected performance of such a PSD
{(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, far this particle size
distribution {d50 = 125 um).
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Figure 3. WASDOCE PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance,
The rate at which the system collects poliutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transpart and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year {e.g. spring
and fall} however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, of in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
compaonents are in working order and that there are no
blockages or obstructions in the inlet and separation screen.

The inspection should also quantify the accumulation of
hydrocarbens, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection, It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber {cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outsice the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump ar when an
appreciable level of hydrocarbons and trash has accumulated,
If absorbent material is used, it should be replaced when
significant discoloration has occurred, Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile, To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump fleor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient |
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out it pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, quid
contaminanis may not accumulate as quickly as sediment.
However, the system should be deaned out immediately in the
event of an oil or gasoline spilf. Motor oil and other hydrocarbons
that accumnulate on a more routine basis should be removed
when an appreciable fayer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oiliwater emulsion
that may be created hy vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed fram catch basins or deep sump manholes. Check your
local regulations for specific requirements en disposal.




Distance from Water Surface
to Top of Sediment Pile

Diameter Sediment Storage Capacity

CDS Model

| CD51515 3 0.8 | 3.0 0.9 0.5 | 0.4
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Table 1; CDS Maintenance Indicators and Sediment Storage Capadities

Note To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: . Location: _.
Water Floatable | Describe | . -
| i | Maintenance
Date depth to tayer ! Maintenance ! Comments
. . | Personne!
sediment’ Thickness? | Performed
|
|
|
E | S | i I S |
! t~
|
i
|
I —_— hm—— - _——p— e = — P
S = o T 2l -
|

The water depth to sediment is determined by taking twe measurements with a stadia rod: one measurement from the manhole opening to the
top af the sediment pile and the other from the manhale opening to the water surface. if the difference between these measurements is less
than Lhe values listed in table 1 the systemn should be cleaned cut. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered 1o the top of the sediment pile.

& Fer optimum performance, the system should be cleaned aut when the floating Fydrocarbon layer accumudates ta an appreciable thickness. In
the event of an il spill, the system should be cleaned mmediately.
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Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By: FAB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present  Developed Watershed: WS 10 - Existing Caonditions
1.) Runoff curve number (CN)
Soil Name Cover Description CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area
Group hydrologic condition; o E ;fl
percent impervious; ‘; @ ) Sq. Ft.
unconnected/connected impervious ] = =1 %
{appendix A) area ratio) - [ i
B soil Open space - good condition 61 0.60 36.57
N/A Paved / Impervious cover 98 0.42 41.63
N/A Existing building 98 0.04 4.36
' Use only one CN value source per line. Totals = 1.07 82.56
{ 0.00167 sq mi)
ON (weighted) = -o@product - __ 8256 yocn= 77
lotal area 1.07

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Culler Elementary School By: FAB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: Date:

Circle one: Present  Developed Woatershed: WS 20 - Existing Conditions

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic conc!ition; o z z
percent impervious; ‘; o @ Sq. Ft.
unconnected/connected impervious % = o %
{appendix A) area ratio) [ i i
B soil Woods - good condition 55 1.98 108.83
B sail Open space - good condition 61 0.97 59.08
B soil Gravel 85 0.12 10.59
NIA Paved / Impervious cover 98 0.96 93.85
NIA Existing building 98 0.01 1.17
' Use only one CN value source per line. Totals = 4.04 273.52
{ 0.00631 8¢ mi}
total product 273.52
CN (weighted) = —ee—————— = ——————— UseCN= 68
(welghted) = — el area 2.04

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By: FAB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present  Developed Watershed: WS 30 - Existing Conditions

1.) Runoff curve number {CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area
Group hydrologic cond_ition; o 2 z
percent impervious; ‘;‘ @ ) Sq. Ft.
unconnected/connected impervious % 3 =3 %
(appendix A) area ratio) = i i
B soil Woods - good condition 55 0.05 2.84
B soil Open space - good condition 61 6.49 396.04
B soil Bare soil, no vegetation 86 0.51 44 11
C soll Open space - good condition 74 0.32 23.61
C soil Bare soil, no vegetation 91 0.01 1.11
D soil Woods - good condition 77 0.82 63.34
D soll Open space - good condition 80 0.80 64.35
N/A Paved / Impervious cover 98 1.20 118.06
N/A Existing building a8 1.82 178.73
! Use only one CN value source per line. Totals = 12.04 892.18
( 0.01882 sg mi)
. total product 892.18
CN (weighted) = —m—m————— = —— Use CN = 74
(weig ) total area 12.04

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By: MCB Date:  08/21119
Location: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present Developed Watershed: WS 10 - Proposed Conditions

1.) Runoff curve number (CN)

Soil Name Cover Dascription CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; o E ﬁ
percent impervious; ‘; o © Sq. Ft.
unconnected/connected impervious 2 2 = %
(appendix A) area ratio) - i i
B soil Open space - good condition 61 0.26 15,57
N/A Paved/impervious 98 0.08 7.66
* Use only one CN value source per line. Totals = 0.33 23.23
(  0.00052 sqmi)
23.23
CN(weighteq)= 22ipraduct 2993 50N 70
total area 0.33

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By: MCB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present Developed Watershed: WS 20 - Proposed Conditions

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {covar type, treatment, and CN x Area
ition: <
Group hydrolog.ic condition; o 2 &
percent impervious; ‘: o v Sq. Ft.
unconnected/connected impervious 2 & 2 %
(appendix A) area ratio) - i in
B soil Woods - good condition 55 1.89 109.47
B soil Open space - good condition 61 1.27 77.50
N/A Paved/Impervious 98 0.03 3.24
1- Use only one CN value source per line. Totals = 3.29 190.20
{ 0.00515 sqQ mi)
. total product 190.20
CN hted) =  sm— = ———e————  Use CN = 58
(weig ) tolal area 3.29 %

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By MCB Date:  06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: Dale:
Circle one: Present Developed Watershed: WS 30 - Proposed Conditions
1.) Runoff curve number (CN)
Soill Name Cover Description CN Value Area Product
and of
Hydrologic {cover type, treatment, and CN x Area
Group hydrologic cond.ition; o z z
percent impervious; ‘; ® o Sq. Ft.
unconnected/connected impervious 5 > 2 %
{appendix A) area ratio) ~ ic i
B soil Woods - good condition 55 0.05 2.79
B soil Open space - good condition 61 3.94 240.35
B soil Bare soil, no vegetation 86 0.03 2.20
C soil Open space - good condition 74 0.29 21.74
D soil Woods - good condition 77 0.82 63.32
D soil Open space - good condition 80 0.85 67.85
N/A Paved/Impervious 98 1.65 161.41
' Use only one CN value source per line. Tolals = 7.63 559.66
( 001192 sgmi)
. {otal product 559.66
T e = CN= 7
CN {weighted) Otalarea 763 Use 3

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary Schaol By: MCB Date:  06/21M19
Location: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present Developed Watershed: WS 31 - Proposed Conditions

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic (cover type, treatment, and CN x Area
Group hydrologic condition; o 3 E
percent impervious; 2 o o Sq. Ft.
unconnected/connected impervious 2 £ > %
{appendix A) area ratic) [ i i
B soil Open space - good condition 61 0.95 57.70
N/A Proposed Building 98 0.97 95.22
N/A Paved/Impervious a8 2.29 224.60
' Use only one CN value source per line. Totals = 4.21 377.52
{ 0.00658 sq mi)
. {oial product 377.52
CN hted) =  ——— = ———————— UseCN= 90
(weig ) total area 421

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Cutler Elementary School By: MCB Date: 06/21/19
Lacation: 160 Fishtown Road, Mystic, CT Checked: Date:
Circle one: Present  Developed Watershed: WS 32 - Proposed Conditions
1.) Runoff curve number (CN)
Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatmant, and CN x Area
Group hydrolog.ic cont!ition; o E E
parcent impervious; ‘: ® o Sq. Ft.
unconnected/connected impervious E > A %
(appendix A) area ratio) - [ i
B soil Open space - good condition 61 1.66 11.22
B soil Bare soil, no vegetation 86 0.03 2.59
* Use only one CN value source per line. Totals = 1.69 103.81
{ 0.00264 sq mi)
; fotal product 103.81
CN (weighted) = e = —_— UseCN-= 61
(weighted) total area 1.69

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Culler Elementary School By: MCB Date: 06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date:  06/21/19
Circle one: Present Developed Watershed: WS 10 - Existing Conditions

Circle one: T, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID | A-B
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.| 80.0
4. Two-year 24-hr rainfall, P, in.| 3.43
5. Land slope, s ft./ft.| 0.030
6 T — 0.007 (nL)°" _
! P (s") hr.p 0.180 0.180

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID | B-C
7. Surface description BIT
8. Manning's roughness coeff,, n 0.015
9. Paved or unpaved PVD
10. Depth of flow, d (default values: d=.4 unpaved, d=2 paved) ft. 0.20
11. Flow Length, L ft.} 60.0
12. Watercourse slope, s ft./ft.1 0.016
. 1 49
13. Average velocity, ¥ =22 (4% )5y tos.| 4.30
L
14T = J600%w hr.| 0.004 |* i * = 0.004

Channel flow

Segment ID

15. Channel Bottorn width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) it
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume frapazoidal} ft.2
19. Wetted perimeter, P, ft.
20. Hydrautic Radius, R = —

P, fi.
21. Channel slope, s ft./it.
22. Manning's roughness coeff., n

_ L4 49 .y M
23, (RP)(s™) fos.
24, Flow length L ft.
L -

25. T-' = 3600*[’ hr * * * ~| 0.000
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) hr 0.183

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Culler Elementary School By. MCB Date: 06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: WS 20 - Existing Conditions

Circle one: ¥, T, Subwatershed:

Sheet flow {applicable to T, onty)

Segment ID

1. Surface descriplion (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) fl.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.
6 o = 0:007 (nL)*?

! P (s") hr.

Shallow concentrated flow (assume hyd, radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, 5 ft./ft.
13. Average velocity v - d%: ( M
. + = " ( ) R ) fps.
L
14- 7. = 3600+ 1 hr.
Channei flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —
P, ft.
21. Channel slope, 5 ft. .
22. Manning's roughness coeff., n
_149 ou %
23- V -T(R 3)(3 2) fps_
24, Flow length, L ft.
5
25, T =——+
‘T 3600V hr

26. Watershed or subarea T, or T (add T, in steps 6, 14 & 25)

A-B

wOoO0oDS

0.400

100.0

3.43

0.020

0.346 |

0.346

B-C

WOooDs

0.100

UNPVD

0.40

180.0

0.011

0.85

0.062

0.062

0.000

hr.

0.408

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Cutler Elementary Schoaol B8y: MCB Date: 06/2119
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: WS 30 - Existing Conditions

Circle one: I, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description {Table 3-1)

2. Manning's roughness coeff, for sheet flow, n {Table 3-1})

3. Flow Length, L {< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ftfit.

. 0.007(nL)®
B K= PP (s hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff,, n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft.ft.
g 1.49 z
13. Average velocity, = (d% )(3}2 ) fps.

L
1470 = S600+ 1 hr.
Channel flow

Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume frapazoidal)  fi.2
18. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = 4 ft
21. Channel slope, s " ft.Ait.
22. Manning's roughness coeff., n
_149 3. 4

23. 4 —T(R 3)(5‘ ) fpS
24. Flow length, L. ft.

L
25. T = ——

" 3600V hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

AB
GRASS
0.240
700.0
3.43
0.030
0195 | | 0.195
B-C cD
GRASS| [WOODS
0.080 | [ 0.100
UNPVD| [UNPVD
0.40 0.40
390.0 | [ 35.0
0.015 | [ 0.060
1.24 1.98
0.087 |*| 0.005 * =| 0.002
il
* * =l 0.000
- 0.288

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Cutler Elementary School By: MCB Date: 06/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date: 06/21/19
Circle one: Present Developed Watershed: WS 10 - Proposed Conditions

Circle one: I T Subwalershed:

Shest flow (appticable to T, only)

Segment D | A-B
1. Swurface description {Table 3-1) GRASS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.| 30.0
4. Two-year 24-hr rainfall, P, in.| 3.43
5. Land slope, s ft.fft.| 0.020
6. 1 o 0:007(nL)"*
TUET O PRI(sYY) hr.| 0.088 | | 0.088
Shallow concentrated flow (assums hyd. radius = depth of flow)
Segment ID B-C
7. Surface description aIT
8. Manning's roughness coeff., n 0.015
9. Paved or unpaved PVD
10. Depth of flow, d (default values; d= 4 unpaved, d=.2 paved) fl. 0.20
11. Flow Length, L ft.| 15.0
12. Walercourse slope, s . ft.ift.| 0.020
: 1.49
13. Average velocity, P = — (d% )(3}5 ) fps.| 4.80
L
14T = 3600+ v hr.} 0.001 ¥ * ~| 0.001
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, it.
. . A
20. Hydraulic Radius, R = P it
21. Channel slope, s ft. .
22. Manning's roughness coeff,, n
_149 o3 K
23. V= - (R7)(s72) fps.
24. Flow length, L ft.
L -
2. T,= s hr. * * =1 0.000
26. Watershed or subarea T, or Ty(add T, in steps 6, 14 & 25) hr 9
Tec min= 0.1 hr.

Milone & MacBroom Inec.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Cutler Elementary School By:

Location: 160 Fishtown Road, Mystic, CT Checked: FAB
Watershed: WS 20 - Proposed Conditions

Circle one: Present Developed
Circle one: T, T, Subwatershed:

Sheet flow (applicable to T_ only)

MCB

Date: 06/21/19
Date: 06/21/19

SegmentID | A-B
1. Surface description (Table 3-1) WOODS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3. Flow Length, L (< 300ft) ft.| 100.0
4. Two-year 24-hr rainfall, P, in.] 3.43
5. Land slope, s ft.At.] 0.020
6. 7 - 0:007(nL)"
s PR3(s™) hr.| 0.346 0.346
Shallow concentrated flow {assume hyd, radius = depth of flow)
Segment ID | B-C
7. Surface description WOoQoDs
8. Manning's roughness coeff., n 0.100
9. Paved or unpaved UNPVD
10. Depth of flow, d {default values: d=.4 unpaved, d=2 paved) ft. 0.40
11. Flow Length, L ft.l 190.0
12. Watercourse slope, s ft./fl.} 0.011
: 1.49
13. Average velocity, ¥ == (d % )(s)é ) fps.| 0.85
— L .
4.7 = 3600+v hr.| 0.062 ¥ 0.062
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z {z horiz:1 vert) it
17. Depth of flow, d ft.
18. Cross sectional flow area, A {assume trapazoidal) t.2
18, Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A
P, ft.
21. Channel slope, s ft.At.
22. Manning's roughness coeff., n
_1.49 . W
24, Flow length, L ft.
L
2. I =0y hr. * 0.000
26. Walershed or subarea T, or T (add T, in steps G, 14 & 25) he 0.408

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Cutler Elementary School By:
Location: 160 Fishtown Road, Mystic, CT Checked:
Circle one: Present Developed Watershed:

Circle one: T, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n {Table 3-1)

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./f.

0.007(nL)"*
O T = Tppy pr.

Shallow concentrated flow (assume hyd. radius = depth of fiow)
Segment ID

7. Surface description

8. Manning's roughness coeff,, n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.

12. Watercourse slope, s ft.At.

13. Average velocity, = 1:4° (d7/ )s%) fos
L

14T = 3600 ¥ hr.

Channel flow

Segment D
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z {z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) fi.2
19, Welted perimeter, P, ft.
20. Hydraulic Radius, R = 4 “
21. Channel slope, s : ft./ft.
22. Manning's roughness coeff., n
_149 . Y4
23. —(R 3)( 2) fps.
24. Flow Iength L ft.
L

25. T = ———

" 3600*V br

26. Watershed or subarea T, or T,{add T,in steps 6, 14 & 25)

MCB

FAB

Date:  06/21119

Date:  06/21/19
WS 30 - Proposed Conditions

AB

GRASS

0.240

100.0

3.43

0.010

0.303 | | 0.303

B-C c-D D-E EF

GRASS BIT GRASS| |wOO0Ds

0080 | [ 00151 [0.080 | [0.100

UNPVD PVD UNPVD UNPVD

0.40 0.20 0.40 0.40

1155 6.0 923 244

0.000 | | 0.000| [ 0.011 | [0.246

0.96 322 1.06 4.01

0.033 |*| 0.001 |*| 0.024 [*| 0.002 |7| 0.060
* 0.000

o 0.363

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,} Worksheet

Project: Cutler Elementary School By:

Location: 160 Fishtown Road, Mystic, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:

Sheet flow (applicable lo T, only)
Segment ID

0.007 (nL)°*

! qu 3 (50.4 ) hr.

hallow concentrated flow (assume hyd. radius = depth of flow}
Segment ID

7. Surface description

8. Manning's roughness coefi., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) fi,

11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
13. Average velocity, ¥ = Lz_;'g_(d% X 57 ) fos

P n ps.
14T = 3600w hr.

Channel flow

Segment iD

15. Channel Bottom width, b fi.
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal)  ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A

P, it.

21. Channel slope, s fi.fit.

22, Manning's roughness coeff., n

23, y =122 (R¥ )
n

ips.
24. Flow length, L ft.
L
25, T =— -
T 3600*V .

26. Watershed or subarea T, or T,(add T, in sleps 6, 14 & 25)

MCB
FAB

Date: 06/21/19
Date: 06/21/19

WS 31 - Proposed Conditions

A-B

GRASS

0.240

80.6

3.43

0.012

1. Surface description (Table 3-1)

2. Manning's roughness ceeff. for sheet flow, n (Table 3-1})

3. Flow Length, L {< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.
6.

0.237 |

0.237

0.000

B-C ]

12" HDPE

FULL

0.79

3.14

0.25

0.008

0.012

4.51

636.1

0.039

0.039

0.276

hr.

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Cutler Elementary School By: MCB Dalte: 08/21/19
Location: 160 Fishtown Road, Mystic, CT Checked: FAB Date:  08/21/19
Circle one: Present Devaloped Watershed: WS 32 - Proposed Conditions

Circle one: I, T, Subwatershed:

Sheet flow (applicable to T only)
Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./it.
B.

p 2 0.007(nL)*®

¢ T ﬁ;u.i(sﬁ)' hr.

Shallow concentrated flow (assume hyd. radius = dapth of flow)
Segment 1D

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s Tt/
13. Average velocity, V= 1.49 (d% )(s}é ) f

n ps.

L
Y4 T = 5600w hr.
Channel flow
Segment D
15. Channe! Bottom width, b ft
16. Horizontal side slope component, z (z horiz:1 vert)  ft.
17. Depth of flow, d it.
18. Cross sectional flow area, A {(assume trapazoidal)  ft.2
19, Wetted perimeter, P,, ft.
. . A

20. Hydraulic Radius, R = 7 it.
21. Channel slope, s ft.At,

22. Manning's roughness coeff., n

23, V='—';‘—9(R%)(s}4)

fps.
24. Flow length, L ft.
L
25, = i
T 3600*V hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

A-B

GRASS

0.240

100.0

3.43

0.007

0.350

0.350

B-C

GRASS

0.080

UNPVD

0.40

131.7

0.008

0.90

0.040

0.040

TD |

.p2" HDPE

FULL

0.79

3.14

0.25

0.005

0.012

3.32

518.0

0.043

0.043

hr. 0.433

Milone & MacBroom Inc.




1/25/2019 Precipitation Frequency Data Sarver

NOCAA Atlas 14, Volume 10, Version 2
Locatlon name: Mystic, Connecticut, USA®
Latituda: 41.3474°, Longitude: -71.8878°

Elevation: 20.84 ft™
* source: ESRI Mape
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sendra Paviovic, Michae) 5t Laurent, Carl Trypatuk, Dale Unruh, Orlan Wilhila
NOAA, National Wasther Sarvice, Sliver Spring, Mardand

PE_tabular | BE_graphical | Mags & _satials
PF tabular
PDS-based point precupltation frequancy estimates with 90% confidence Intervals (in im:has)1
D uration| ke Average recurrence Inl_grv_nl_!y'enm} . i
1 2 [ 5 || 10 25 | &0 100 || 200 { s@0 1000
ol 0.337 0403 || 0.511 0.601 0.725 0.820 0.818 1.04 21 133
o (ozseoum (0.306-0.530} {(0.387-0.674)|(0.452-0.796) ({0.631-0.888);(0.691-1.13)}{0.645-1,30)[(0.688-1.48) [{0.778-1.75){(0.842-1.86)
10-mi 0477 0571 | 0724 | O0.852 1.03 1.18 1.30 1.47 1171 1.89
| ¥¢-min oaazoazn (0.433-0.751) |{0.548-0.855){, {0.841-1.13) (0.753-1.40) | [(0.837-1.81)}}(0.913-1.84)|(0.985-2.10)| {1.10-248) || (1.19-2.78)
1 45-mi 0.581 perz | oes2 | 400 1.21 1.37 1.53 1.713 2.01 222
[ N (ln428-0738) (0.500-0.884)| {0.645-1.12) || (0.754-1.33) | (0.886-1.65) [|(0.885-1.88) ) (1.07-2.48) || (1.16-2.47) | (1.30-2.82) || (1 40-3.27)
| 30-m1 o795 ! o0Bds || 120 141 0 )| 592 218 244 || 283 312
30-min |{0.604-1.05) | (0.720-1.25) | (0.809-1.58) || (1.06-1.87) | (1.25232) (1:38-2.66) || (1.51-3.04} |(1.63-2.47) || (1.834.11) |({1.874.60)
80-ml 1.03 1.23 1.55 1.82 218 248 278 314 384 4.02
=min |l 0:781.1.35) || 0.831-1.62) || (1.17-2.05) (1.37-241) | (161-299) || {178-3.42) || (1.05-3.82} || (2.10-4.48) | (2.35-5.30) || (2.54-5.92)
2 1.35 1.61 2.04 239 2.88 3.26 3.64 4.13 AT7 526
T || ¢1.04-1.75) || (1.242.09) || (1.56-2.86) || (1.823.13) | (2.13-2.68) |} (2.37-4.45) || (2.56-5.10) |[ {2 76-5.82) }{ (3.10-6.85) |{3.35-7.68)
h 1.56 1.87 236 | 278 3. AT 422 478 552 808
3br 1 121:202) || (1.49-241) | (1.82:308) || 213381} | @49-4.47) ||(278-5.13) | (2.01-587) || (3.23-6.71) || (3.61-7.82) |{3.80-8.84)
o 1.98 237 2.99 as1 || 422 || a7 531 8.02 sad | 784
T |l (1.88-2.54) [ (1.85-3.02) |f (2.33-3.83) || (2.72-4.50) || (3.1B-558) ||{3.52-8.40] }| (3.82-7.32) || (4.10-8.36) || (4.55-8.88) | (4.91-11.0)
124 2,46 293 3.8 432 B.18 5.85 8.52 7.38 85y [ 9.9
" |l 085310 f| 232.369) | (201-4.68) || (3:39-547) || (2.84878) |{(437-7.77) || (4.73-0.90) || (5.07-10.2) || (5.84-120) | (6.07-13.4)
24h 2.69 343 435 5.40 6.4 8.94 7.74 8.82 10.2 1.3
F Il (231-a88) || (2754.28) || (3.47-5.42) || (4.058.39) || (4.73-7.99) [{(5.24.9.13) || {5.89-10.5) || (6.11-12.0) || {8.82-14.3) |{7.37-18.9)
5 218 384 491 5.80 7.02 795 .90 10.2 120 133
~day J {(258-292) | (3.124.72) | (3.97-6.05) || (4.68-7.17) || (5.47-B.89) | (6.08-10.4) || (8.82-12.0} { (¥.13-13.8) {} {8.02-16.8} | (B.69-1B.7)
o 242 413 527 6.2 7.51 8.52 9.52 0.5 128 142
BY || @e14.19) || (3.30-604) | (4.26-6.45) || (5.03-7.63) || {5.88-0.57) || (6.55-11.0) || (7.12-12.7) || (7.88-34.7) || (B.61-17 B} [| (5.32-18.8)
4d 367 438 557 8.56 7.01 895 9.99 14 133 148
BY il 3.024.45) || (361533 || w.s7-8.78) || (5.34-8.01) || 8.22-10.0) || (5.90-11.5) |(7.40-13.3) |[ (8.04-15.3) || (8.01-18.3) || (9.74-20.B)
- 435 512 6.38 TA4 888 | 1008 | 114 128 148 16.0
8Y || (381522} || (4.258.15) || (5.28-7.69) || (B.12809) || (7.08-11.9) || (7.77127) |(8.37-14.6) [{ (86298 7) [| (9 8B-19.8) || (10.8-22.2)
w 5.03 5.83 715 824 [’" 875 | 109 121 135 155 189
10-day (4.21-5.58) || (4.88-8.06) || (5.08-8.56) || (6.829.80) || (7.78-121) | (8.52-138) [(9.11-157)] (8.84-17.8) [[(10.5:21.0) || {11.2:23.3)
. 713 2.01 943 108 || 122 || 135 [ 148 | 161 || 173 19.4
BY [ (6.05-6.28) || (8.78-9.43) || (7.98-11.9) | {8.00-128) | (9.88-15.0) |(10.8-16.7) {(112-18.) | (18210 | (123-238) { (12.8-28.1)
30-d 8.80 9.82 113 128 143 157 | 470 18.2 19.8 21.0
Y I (7.61-104) || (8.30-11.5) | (8.64-13.3) || (10.6-14.8} [| (11.8-97.9) | (12.419.2) |(12.6-21.3) || (13.2-23.8) |(13.7-264) ||{14.1-28.5)
114 121 17 151 17.0 18.4 198 | 2098 24 235
A5-day || 55.128) [| (104-14.0 || (118100 || 12817.8) || (13.8-203) (14.6-223) || (15.0-24.6} || (15:2-26.8) | (15.628.7) [| (15.8:31.7)
129 14.0 157 172 192 207 223 23 247 258
80-day {11.2-94.8) || (12.16.1) 4f (136-18.2) || (14.7-200) || {15.7-228) |(16.5:250) |(16.9-27.4) ||(17.0-29.9) | (17.2:328) ||{17.4-34.7)
' Precipitation frequancy (PF) estimatas in this table am based on frequency analysis of pariel duration geries (PDS).
Mumnbers in peranthesis are PF estimelas al lowar and upper bounds of the 80% confidenca interval. The probability that precipitation fraque
mates (for & given duration and averaga mcumence inisrval) will be greater than the upper bound {or fess than tha lower bound) is 5%, Esumates et

upper bounds are not chacked agalnst probabie maximum precipiation (PMP} estimates and may ba higher than cumently valld PMP values.
Plaasa refor to NOAA Allas 14 documant for more information

Back to Top

https:ifhdsc.nws.noaa govihdsc/pids/pfds_printpage hitmi?tat=41.3474&lon=-71.89794data=depthBunits=englishSssries=pds
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Legend

Hyd, Odaln ~ Description

SCS Runoff EXWS10/A
SCS Runoff EXWS20/8B
SCS Runoff EXWS30/C
Combine B+C
Combine TOTALEX
SCS Runoff PRWS10/A
SCS Runofi PRWS20/B
SCS Runoff PRWS3D
SCS Runoff PRWS31
Reservoir  DET 310
SCS Runolf PRWS32
Combine POAC
Combine B+C
Combine TOTAL PR

D~ O h Wk =
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B 2O
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@R WS30

W'
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&PR w532

RWS20/8B
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12-POAC

\‘-\.

\
Y

.
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ﬁRWSﬂHA ‘CS 8+C

v

¢ 14 - TOTALPR
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Hyd rog ra ph Retu rn Pe riOd FyBr%oc\'JaBographs Extension for Autodesk® Civil 3D® 2019 by Autodesk,

Hyd. Hydrograph |Inflow

No.

[\ ]

o o ~N O ot A W

10
1"

type
(origin)

SCS Runoff
|SCS Runoff
SCS Runoff
Combine
;Combine
iSCS Runoff
SCS Runoff
SCS Runoff
SCS Runoff
Reservoir
SCS Runoff
Combing
Combine

Combine

|hyd(s)

2,3

1.4

9
8,10, 11
7.12

6,13

L

1-yr

.

|2-yr

1

1.329

| 2288 |

11.48
13.69
14.87
0.300
0.672
6050
8327
3.200

| 0471

1

3-yr

8.996 |

9655

9788

50-yr  100-yr

Peak Outflow {cfs)

. : o

5yr 10-yr ! 25-yr
e | e | 2871 | 3.556
— ‘ — | se79 | Bose
e | —— | 2444 | 3327
— ‘ —— | 2991 4091
e | —= | 3222 | 4420
e | —— | 0703 | 0982
| e | 2613 | 4195
——— | —— | 1319 | 18.00
e | e | 1361 | 16,87
e | e | 7.281 | 1043
e | e | 1538 | 2352 |
| — | 2089 | 2868
e | e | 2350 | 32.79
------- — | 2381 | 33.21

Proj. file: CU-Hydro01 - with raised oullet gpw

4248 | 4946
9,935 | 12.00
4025 | 47.34
4966 | 58.68
53.70 | 63.38
| 1205 | 1433
| 5522 6923
: 21.98 | 2593
19.37 | 21.86
1464 | 1649
3034 | 3748
| 3822 | 4494
| 4362 @ 5186
44,13 | 5252

Hydrograph
Description

EXWS10/A
EXWS20/B
EXWS30/C
B+C
TOTALEX
PRWS10/A
PRWS20/B
PRWS30
PRWS31
DET 310
PRWS32
POAC

B+C

TOTAL PR

| Thursday, 06 /13 /2019

Inc. v2020

-
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)

3

Hyd rog raph S u mmary Repgyl;aglow Hydrographs Extensicn for Autodesk® Civil 30® 2019 by Autodesk, inc. v2020

Hyd.
No.

W

~ @ tnh

9

10
1
12
i3
14

Hydrograph

type
{origin)

SCS Runoff
SCS Runoff
SCS Runoff
Combine

Combine

SCS Runoff
S5CS Runoff

SCS Runoff
|SCS Runoff
|Reservair
SCS Runoff
|Combine
ICombine

Combine

Paak Time
flow interval

1.329

2.288

W W oW

11.48
13.69 3

14,87

(2]

0.300
0.672
6.090
8.327
3.200

0.471

W W W W W W W

8.996
8.655 3

9.788 3

{cfs) {min) i(min)

Timeto |Hyd. Inflow MaxImum
Peak volume hyd(s) elevation
(acft} (ft)

728 0.123 e —_—
738 0.283 _ . —
735 1.233 : —_— ! ——
735 1.516 E 2,3 ‘ e
735 1.639 1,4 —_
726 0.025 —_ I e
747 0.114 — S
738 0.702 —_ —_—
732 0.862 — B
756 0.663 | 9 24 62
750 0.076 e B
744 1.441 8,10, 11 -
744 1.555 7,12 —
744 1.580 613 —

CU-Hydro01 - with raised outlet.gpw

11

Return Period: 2 Year

Total | Hydrograph
strge used Dascription
{acft)

e | EXWSI0/A

— | EXWS20/B

e EXWS30/C
—_— B+C

S TOTAL EX
e PRWS10/A

— | PRWS20/B |
- | PRWS30
- | PRWS31

0405 | DET310
— PRWS32
~— | POAC

S B+C
——— TOTAL PR

Thursday, 06 /13 /2019




Hyd rog ra ph S u mma ry Repgyn!:aglow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. Hydrograph

No.

o o ~ M

1
12
13

14

type
{origin)
SCS Runaff
S5CS Runoff
SCS Runoff
Combine
Combine
SCS Runoff
SCS Runoff
SCS Runoft
SCS Runoff
Reservoir
5CS Runoff
Combine
Combine

Combine

Peak
flow
{cfs)

267
5679
24,44
29.91
32.22
0.703
2613
13.19
13.61
7.281
1.535
20.89
23.50

23.81

Time |[Timeto

interval |Pesak

(min}  |(min}
3 729
3 738
3 732
3 735
3 732
3 726
3 74
3 735
3 732
3 750
3 744
3 741
a 741
3 741

CU-Hydro(1 - with raised outlet.gpw

Hyd.

volume

{acft}

0.241
0.640
2.528
3.170
3.411
0.054
0.327
1.463
1.437
1.238
0.201
2902
3.229
3.283

inflow
hyd(s}

2,3

1.4

Maximum

elevation
()

Return Period: 10 Year

Total Hydrograph
strge used Description
{acft)

— EXWS10/A
= EXWS20/B
— EXWS30/C
e B+C
—— TOTALEX
= PRWS10/A
— PRWS20/B
—— PR WE30
—_ PRWS31
0.586 DET 310
- PR WS32
S POAC
s B+C
S TOTAL PR

Thursday, 06/ 1372019



)

Hydrograph Summary Repgrt,.....

Hyd. |Hydrograph

T
iPeak

T

I Time to

. 'Tlme
No. type iﬂow interval |Peak
(origin) (cfs) l(mln) !(mln)
. L
1 |SCSRunoff | 3.556 3 | 729
2 |SCS Runoff 8.056 3 : 738
3 [SCS Runoff 33.27 3 732
4  |Combine 40.99 3 735
5 |Combine 44.20 3 732
6 |sCSRunof | 0882 | 3 726
7 SCSRunof | 4195 | 3 | 738
| 8 SCSRunct | 1808 | 3 | 735
| o |sCSRunofi | 1687 | 3 L m
' 10 |Reservoir 10.43 3 ! 747
| 11 |SCSRunoff | 2352 3 74
| 12 |Combine 28.66 3 741
| 13 |Combine 32.79 3| 74
14 |Combine 331 3 741
| 1
|
|
1
|
.
|
L
|
B
i :
|
| L — b 1 -

, CU-Hydro01 - with raised outlet.gpw

I
{Inflow

5

ographs Extension for Autodesk® Civil 3D@ 2019 by Autodesk, Inc. v2020

Hyd. Maximum Total Hydrograph

volume lhyd(s] elavation strge usad Description

{acft) {ft) {acft) .
0.321 —_— ‘ —_— — | EXWS10/A

0.896 _— — - EX WS20/B
3418 | — - _— | EXWS30/C
4313 ! 23 | = S | B+C

| 4634 1,4 R — TOTAL EX
0.075 — —_ — PRWS10/A !
0.493 — _ —_ PR WS20 /B
1.987 — —_ e PR WS30
1.803 e — — PR WS31 :
1.603 9 26,37 0.659 DET 310 |

T p— S —— | PRWS32

| 3886 | 810,41 | — _ POAC !
4379 7.12 S — | B+C
4.454 6,13 — — TOTAL PR

Return Period: 25 Year

. Thursday, 067 1372019
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Hyd r og ra ph S um ma ry Reppy raflow Hydrographs Extension for Autodesk® Civil 3D® 2018 by Autodesk, Inc. v2020

Timeto |Hyd.
interval |[Peak

Hyd. Hydrograph

No.

w o ~N & > A WL N

-
o

1
12
13
14

type
{origin)

SCS Runoff
SCS Runoff
SCS Runoff
Combina
Combine
SCS Runoff
SCS Runoff
SCS Runoff
SCS Runoff
Reservoir
SCS Runoff
Combine
Combine

Combine

Peak
flow
{cfs)

4.248
9.995
40.25
49.66
53.70
1.205
5622
21.98
19.37
14.64
3.034
38.22
43.62
4413

Time

{min)

W W W W

{min)

729
735
732
732
732
726
738
735
732
744
741
744
741
741

CU-Hydro01 - with raised outlet.gpw

volume

(acft)

0.384
1.103
4,128
5232
5616
0.092
0633
2,408
2.086
1.886
0.374
4.668
5.301

5.393

Inflow
hyd(s)

2,3

1.4

Maximum

elevation
{ft)

Return Period: 50 Year

Total Hydrograph
strge used Dascription
(acht)

—— EXWS10/A
—_— EXWS520/B
——— EXWS30/C
—_— B+C
soenen TOTAL EX
— PRWS10/A
e PRWS20/B
S PRWS30
P PRWS31
0.689 DET 310
e PRWS32
— POAC
s BE+C
— TOTALPR

Thursday, 06 /13 / 2019
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Hyd rog ra ph S umma ry Re ppy«!r;hw Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

!Hyd. iHydrograph Peak
|No. | type flow
| | forigin) (tcfs)
| i o
| 1 |scSRunofi | 4946
| 2 |SCS Runoff 12.00
3 |SCS Runoff 47.34
4 |Combine 58.68
| 5§ |Combine 63.38
| 8 |SCS Runoff 1.423
l 7 |SCS Runoff 6.923
B8 |SCS Runoff 25,93
9 | 3CS Runoff 21.86
10 !Resewnir i 16.48
11 |SCSRunoff | 3.748
12 Combine | 4494
13 Combine 51.86
| 14 |[Combine 52,52

CU-HydroD1 - with raised outlet.gpw

Time
linterval
i{min})

[Z I & e 2

w

Time to IHyti. inflow
Peak volume hyd(s)
{min) (acft)
729 0.449 —
735 1.319 s
732 4857 S
732 é 6.175 2,3
732 6.625 | 1.4
726 0.109 e
738 0.782 —_—
735 2839 i
. 732 2.370 —_—
| 744 2170 9
741 0457 e
738 5467 8,10, 11
| 738 6.249 7,12
| 738 6.358 6,13

Maximum
elevation

{r)

Total
strge used

{acft)

Hydrograph
Description

Return Period: 100 Year

| EXWS10/A
| EXWS20/B
EXWS30/C

B+C
TOTAL EX
PRWS10/A
PRWS20/B
PRWS30
PRWS31
DET 310

| PRWS32

POAC
B+C

| TOTALPR

i Thursday, 06 / 13 /2019




Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civit 3D® 2019 by Autodesk, Inc. v2020 Thureday, 06 /13 12019
Pond No. 2 - DET 310
Pond Data

UG Chambers -Invert elev. = 22.75 ft, Rise x Span =2.75x 6.42 ft, BarrelLen=7.17 ft, No. Barrels = 177, Slope =0.00%, Headers = No
Encasement -Inverl elev. = 22.00 ff, Width =6.72 ft, Height = 5.50 fi, Velds = 40.00%

Stage / Storage Table
Stage (ft} Elevation (ft) Contour area {sqft}  Incr. Storage (acft) Total storage (acft)

0.00 22.00 n/a 0.000 0.000

0.55 22.55 n/a 0.043 0.043

1.10 23.10 nfa 0.082 0.125

165 23.65 n/a 0.104 0.229

2.20 24,20 nfa 0.102 0.331

275 24.75 nla 0.008 0.429

3.30 25.30 n/a 0.092 0521

385 2585 n/a 0.083 0.604

4.40 26.40 n/a 0.069 0674

495 26.95 nia 0.045 0.718

5.50 27.50 n/a 0.043 0.761
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRsr} {Al (B8] €] D]

Rise (in) = 2400 10.00 6.00 0.00 Crast Len {ft} = 5.00 0.00 0.00 0.00
Span {Iin} = 24.00 10.00 6.00 0,00 Crest EL {ft} = 26,15 0.00 0.00 0.00
No, Barrels =1 2 3 0 Weir Coeff. =333 333 3.33 233
invert EL {it) = 23.50 2350 2500 0.00 Weir Type =1 - - --
Length (ft) = 101.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%)} = 0.50 0.00 (.00 nfa
N-Value = 012 03 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil {Infhr} = 0.000 (by Wet area)
Multi-Stage = nfa Yes Yes No TW Elev. (ft) = 0.00

Note: Cuvert/Ontice cutiiows ars analyzed undar inlet {ic) and outlet {oc) contral. VWe'r risers checked for orifice conditions (ic) and submergence (3)

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PriRsr WrA wr g wrC WrD Exfil User Total

ft acft f cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 22.00 0.00 0.00 0.00 -— 0.00 - - - — — 0.000
0.55 0.043 22.55 0.00 0.00 0.00 - 0.00 — - — — - 0.000
1.10 0.125 2310 0.00 0.00 0.00 — 0,00 —_ -_ - —— — 0.000
165 0.228 23.65 01tic 011ic 000 — 0.00 - - - - - 0.105
2.20 0.3H 24.20 1.82ic 1.82ic 0.0 -— 0.00 - — — — — 1.820
2.75 0.429 2475 354ic 3s4ic 000 — 0.00 - - - — - 3.544
3.30 0.521 25.30 546ic 470ic 08%9ic — 0.00 = - - - 5387
3.85 0.604 25.85 7.710c 551lc 220k ~— 0.00 - - — — - 7.708
4.40 0.674 26.40 10.850¢c 566ic 304ic — 2.08 -— - — — — 10.81
4,95 0.718 26.95 15530c S521ic 281ic — 751k — - -— - 15.53
5.50 0.781 27.50 23.000c 321ic 1730 — 1807s — - — - 23.00
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