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1.0 NARRATIVE

1.1 INTRODUCTION

On behalf of our client, 101 Huntoon, LLC, BC Engineering & Survey, Inc. has
prepared this Drainage Analysis and Report as part of the submittal package for
approval from the Town of Leicester Planning Board and Conservation
Commission. The proposed site improvements consist of installing Cultec
Stormwater Management Chamber System and enlarging the existing Storm
Water Basin.

For the purpose of this analysis, the U.S. Soil Conservation Service Methods were
utilized in order to establish land use and run-off characteristics for the post-
development peak rates of run-off. The Cultec Stormwater Management Chamber
System improvements have been proposed in order to meet the requirements post-
development peak rates of run-off, in accordance with the applicable sections of
the Town of Leicester Zoning By-Laws and Subdivision Rules and Regulations.
The purpose of this report is to compute post-development conditions relative to
increase in peak rates of runoff generally associated with increases in impervious
surfaces and alterations of land use which may effect potential runoff. Increases in
peak rates of runoff are attributed to increases in pavement and roof areas, and
alterations of land use due to land areas transformed from grass and landscape to
pavement. For the purposes of this report, developed areas which are not
impervious will be considered to consist of lawn, landscape, gravel storage, and
undisturbed areas. There has been changes of impervious area at the site, however
101 Huntoon, LLC, is proposing to decrease the runoff from the site during the 2,
10, 25 and 100 year storm events and recharge the groundwater.

The subject parcel consists of areas of pavement, roofs, gravel storage, lawn,
landscape and woods. The watershed analyzed is approximately 3.08 acres and
slopes from east to west at an average slope of 3 %.

The site has been analyzed using a single Design Point as shown on the attached
plans. The existing topography directs stromwater, overland, from the easterly
portion of the area to be analyzed to the westerly portion of the parcel. This main
“design point” has been utilized and reviewed for post-development runoff
conditions. The design points are also the basis for the design of the proposed
Cultec Stormwater Management Chamber System as shown on the plans
submitted for approval.




1.2 METHOD OF ANALYSIS

The enclosed hydraulic calculations utilize the runoff estimating techniques developed by
the USDA Soil Conservation Service (SCS). The following publications were used in the
preparation of this report:

1. “Urban Hydrology for Small Watersheds”!

2. “National Engineering Handbook, Hydrology, Section 4” (NEH-4)

3. “Handbook of Hydraulics” 6™ ed. — E.F. Brater & H. Williams?

4. “Soil Survey Report for Northeastern Worcester County” 1985 ed. - USDA NRCS?*

Using SCS publications and other texts on surface water hydrology, in conjunction with
drainage software HydroCAD developed by Applied Microcomputer Systems3, BC
Engineering & Survey, Inc., has calculated peak rates of runoff relative to the subject site
for post-development. The drainage software program HydroCAD calculates peak rates
of runoff similarly to the computer program known as Computer Programs for Project
Formulations- hydrology, Technical Release Number 20 (TR-20), developed by SCS.
This program and seties of programs are the technical standard utilized by engineers,
Planning Boards, Conservation Commission, and Municipal Agencies throughout the
region and across the country for the evaluation of storm water conditions.

The analysis reviews certain parameters of sub-watersheds surrounding the subject site
and how these parameters are affected by various rainfall conditions . These parameters
include land cover and use, soil strata and permeability, and variations in slope. These
parameters are used to develop rainfall runoff characteristics, which are used to analyze
both pre and post development conditions within and surrounding the proposed
construction activity. Some of these characteristics include times of concentration (Tc),
peak rates of runoff, runoff volume, and the time the peak rate of runoff occurs within the
particular storm event.

Times of concentration were computed by using the SCS “Upland Method” as described
in the aforementioned National Engineering Handbook and were utilized for the analysis
of the individual watersheds. The Upland Method computes the time of travel of storm
waters over segments of the watershed depending upon land conditions, such as surface
roughness, channel configuration, slope of land, and flow patterns. The addition of these
travel times determines the individual watershed Time of Concentration. This method
translates to more accurate Tc’s than other more general methods.




1.3 SITE DESCRIPTION

The subject area is a combination of paved parking areas, roofs and grass/landscaped
areas. The watershed analyzed is approximately 3.08 acres and slopes from east to west at
an average slope of 3 %.

Soils types for this analysis were based upon review of soils information contained in the
SCS publication Soil Survey pf Worcester County Massachusetts. Soils maps and
descriptions were provided to this office by Natural Resource Conservation Service and
are the basis for the soil type determination for this analysis. The souls are classified by
number and name by SCS and, subsequently, the Hydrological Soil Group has been
designated within the Urban Hydrology for Small Watersheds manual.

Soils within the subject watersheds are also hydrologically classified into different soil
groups as defined by the Soil Conservation Service. The following table provides the
SCS Hydrological Soil Group classification for each soil type.

Soil Designation Names Hydrological Group
317B Scituate fine sandy loam B

1.4 RUNOFF CURVE NUMBERS

The SCS runoff curve numbers used in all watershed modeling contained in this report
are based on the Hydrologic Soil Groups and land uses below:

Land Use Hydrologic Soil Group Curve #

Paved parking & roofs B 98

Gravel storage areas B 96

Good Grass Cover B 69

Woods B 60
1.5 DESIGN CRITERIA

This drainage analysis was developed utilizing a Type 1II, 24-hour tropical storm as
developed by SCS and required for this region. The storm frequencies and the
corresponding 24-hour rainfall amounts are as follows:

Storm Frequency (years) Rainfall (inches)
100 6.7
25 5.4
10 4.5

2 3.1




The overall hydrologic impact of development was evaluated using the 100-year storm
event as recommended by various engineering publications.

As with any development, changes in land use such as the transformation of
grass/landscape mixture areas to impervious paved areas cause increased peak rates of
runoff to the design points. The purpose of this report is to establish the peak flows at the
design point and size the Cultec Stormwater Management Chamber System and existing
Storm Water Basin enlargement, in order to mitigate the peak rates of runoff. The Cultec
Stormwater Management Chamber System area holds back storm water flows thereby
reducing the peak rate of runoff to the design points. The resulting drainage system
design reduces post-development flows.

1.6 CONCLUSIONS

The proposed Cultec Stormwater Chamber System and existing Storm Water Basin
enlargement, including level spreader will decrease and reduce the stormwater velocity.

Peak Flows at Design Point #1 (cfs)

Storm Event Pre-development Post-development
2 yr storm 5.32 3.39

10 yr storm 10.01 7.08

25 yr storm 12.83 10.37

100 yr storm 16.96 14.11

As outlined above, the post-development peak rates of runoff have been mitigated in
order to assure that no adverse impacts to abutting properties relative to increases in peak
rates of runoff will occur due to the proposed development upon the completion of
construction. The storm water management as outlined herein and as shown on the
accompanying plans has the following positive values relative to stormwater
management:

A) The Cultec Stormwater Chamber System and existing Storm Water Basin
enlargement including level spreader will reduce velocity during the 2, 10, 25
and 100 year storm events, allowing the groundwater to recharge prior to release.




Hydrological Calculations
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101 HUNTOON PRE-DEVELOPMENT

JOHNSON-HUNTOON-PRE

Prepared by BC ENGINEERING & SURVEY, INC
HydroCAD® 10.00-15 s/n 01283 © 2015 HydroCAD Software Solutions LLC

Printed 5/31/2018
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.122 79 <50% Grass cover, Poor, HSG B (28, 4S)
0.169 56 Brush, Fair, HSG B (1S)

1.182 96 Gravel surface, HSG B (1S, 28, 3S)
0.076 98 Paved parking HSG B (1S)

0.219 98 Paved parking, HSG B (5S, 6S)

0.294 98 Roofs, PAVEMENT HSG B (2S)

0.262 98 Roofs, Pavement HSG B (4S)

0.760 60 Woods, Fair, HSG B (35)

3.083 856 TOTAL AREA




JOHNSON-HUNTOON-PRE
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
3.083 HSG B 18, 28, 38, 45, 55, 6S
0.000 HSG C
0.000 HSGD
0.000 Other
3.083 TOTAL AREA
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Summary for Subcatchment 1S: GRAVEL\PAVEMENT

Runoff = 0.72cfs @ 12.08 hrs, Volume= 0.050 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2 YEAR Rainfall=3.10"

Area (sf) CN Description
* 3,330 98 Paved parking HSG B
7,350 56 Brush, Fair, HSG B
8,041 96 Gravel surface, HSG B
18,721 81 Weighted Average
15,391 82.21% Pervious Area
3,330 17.79% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: GRAVEL\PAVEMENT
Hydrograph
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Summary for Subcatchment 2S: PAVEMENT\BLDG

Runoff = 1.81cfs @ 12.07 hrs, Volume= 0.131 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YEAR Rainfall=3.10"

Area (sf) CN Description
2,775 79 <50% Grass cover, Poor, HSG B
* 12,787 98 Roofs, PAVEMENT HSG B
11,400 96 Gravel surface, HSG B
26,962 95 Weighted Average
14,175 52.57% Pervious Area
12,787 47.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVEMENT\BLDG
Hydrograph
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Summary for Subcatchment 3S: LOT#2

Runoff = 2.13cfs @ 12.08 hrs, Volume= 0.150 af, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt=0.02 hrs
Type 1l 24-hr 2 YEAR Rainfali=3.10"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B

65,148 78 Weighted Average
65,148 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: LOT#2
Hydrograph
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Summary for Subcatchment 4S: PAVEMENT/BLDG

Runoff = 0.93cfs @ 12.07 hrs, Volume= 0.068 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type ill 24-hr 2 YEAR Rainfall=3.10"

Area (sf) CN Description
* 11,405 98 Roofs, Pavement HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVEMENT/BLDG
Hydrograph
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.14 cfs @ 12.07 hrs, Volume= 0.010 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YEAR Rainfall=3.10"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT

Hydrograph
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Summary for Subcatchment 6S: PAVEMENT
Runoff = 0.55cfs @ 12.07 hrs, Volume= 0.042 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type 1l 24-hr 2 YEAR Rainfall=3.10"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT

Hydrograph
os i L ‘ lTy.p_e leI 24 hr,,,
2YEAR Rainfall=3.10"
o [- ~:Runoff Area=7,650 sf
gosl i Runoff Volume=0.042 af -
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 13.88% Impervious, Inflow Depth = 1.45" for 2 YEAR event
Inflow = 362cfs @ 12.10 hrs, Volume= 0.256 af
Qutflow = 3.36cfs@ 12.13 hrs, Volume= 0.256 af, Atten=7%, Lag= 1.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Max. Velocity= 2.77 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 7.5 min

Peak Storage= 435 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0' Siope= 0.0222 '
Inlet Invert= 502.00", Outlet invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

- Inflow
- Qutflow
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 27.60% Impervious, Inflow Depth= 1.66" for 2 YEAR event
inflow = 5.32cfs@ 12.11 hrs, Volume= 0.426 af
Outflow = 532cfs@ 12.12 hrs, Volume= 0.426 af, Atten= 0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Max. Velocity= 3.98 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.18 fps, Avg. Travel Time= 0.9 min

Peak Storage= 87 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity=48.56 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length=65.0' Slope= 0.0385 /'
Inlet Invert= 494.00", Outlet Invert= 491.50'

Reach 2R: CHANNEL

Hydrograph
Ej =i
SF o  Inflow Area=3.083 ac
AngIowDepth068',
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Summary for Pond 5P: CB#4

inflow Area = 0.430 ac, 17.79% Impervious, Inflow Depth= 1.39" for 2 YEAR event
Inflow = 0.72cfs @ 12.08 hrs, Volume= 0.050 af

Outflow = 0.72cfs @ 12.08 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.0 min
Primary = 0.72cfs @ 12.08 hrs, Volume= 0.050 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev=498.25' @ 12.08 hrs
Flood Elev= 500.37"

Device Routing Invert Outlet Devices _
#1  Primary 497.82' 12.0" Round Culvert
L=232.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 497.82' / 495.88' S=0.0084 /' Cc=0.900
n=0.011 Concrete pipe, straight & ciean, Flow Area= 0.79 sf

Primary OutFlow Max=0.72 cfs @ 12.08 hrs HW=498.25' TW=496.73" (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.72 cfs @ 3.23 fps)

Pond 5P: CB#4
Hydrograph
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 45.13% Impervious, Inflow Depth= 1.88" for 2 YEAR event
Inflow = 1.65cfs @ 12.07 hrs, Volume= 0.118 af

Outflow = 1.65cfs @ 12.07 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min
Primary = 1.65cfs @ 12.07 hrs, Volume= 0.118 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev=496.73' @ 12.08 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 49588 12.0" Round Culvert
L=18.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128'"" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.63 cfs @ 12.07 hrs HW=496.72' TW=496.45"' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 1.63 cfs @ 3.10 fps)

Pond 6P: CB#3
Hydrograph
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 48.15% Impervious, Inflow Depth = 1.94" for 2 YEAR event
Inflow = 1.79cfs @ 12.07 hrs, Volume= 0.128 af

Outflow = 1.79cfs @ 12.07 hrs, Volume= 0.128 af, Atten=0%, Lag= 0.0 min
Primary = 1.79cfs @ 12.07 hrs, Volume= 0.128 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev= 496.45' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices

#1  Primary 495.65' 12.0" Round Culvert
L=103.0'" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.65' / 494.86' S=0.0077 '/ Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.78 cfs @ 12.07 hrs HW=496.45" TW=495.73' (Dynamic Tailwater)
1=Culvert (Outlet Controis 1.78 cfs @ 3.62 fps)

Pond 7P: CB#2
Hydrograph

1 Inflow Area—o 793 ac;
Peak Elev-496 45
120
Round Culvertﬁ”
- n=0.011
L-103 0
o 0077 /

Flow (cfs)
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 57.55% Impervious, Inflow Depth= 2.11" for 2 YEAR event
Inflow = 2.33cfs @ 12.07 hrs, Volume= 0.170 af

Outflow = 2.33cfs @ 12.07 hrs, Volume= 0.170 af, Atten= 0%, Lag= 0.0 min
Primary = 2.33cfs @ 12.07 hrs, Volume= 0.170 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 495.74' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.32 cfs @ 12.07 hrs HW=495.73' TW=494.63' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.32 cfs @ 3.18 fps)

Pond 8P: CB#1
rg_@:;'i“V':?‘,W-,‘.: TN
U IanowArea-0969ac-§
1 Peak Elev—495 74
SRR N 120"

Round Culvert‘j_

n=0.011
Lo e  L=450"
1 S—00413'I'é

Flow (cfs)
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Summary for Pond 10P: EXIST. STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 1.20" for 2 YEAR event
Inflow = 213 cfs @ 12.08 hrs, Volume= 0.150 af

Outflow = 1.96cfs @ 12.11 hrs, Volume= 0.124 af, Atten= 8%, Lag= 2.0 min
Primary = 1.96cfs @ 12.11 hrs, Volume= 0.124 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev=503.22' @ 12.11 hrs Surf.Area= 1,014 sf Storage= 1,317 cf
Flood Elev= 504.00" Surf.Area= 1,300 sf Storage= 2,219 cf

Plug-Flow detention time= 105.4 min calculated for 0.124 af (83% of inflow)
Center-of-Mass det. time= 33.5 min ( 883.5 - 850.0)

Volume Invert _ Avail.Storage Storage Description
#1 500.70' 2,219 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 203 35 35
502.00 500 352 386
503.00 933 717 1,103
504.00 1,300 1,117 2,219
Device Routing invert Outlet Devices
#1  Primary 503.00' 8.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=1.95 cfs @ 12.11 hrs HW=503.22' TW=502.44" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 1.95 cfs @ 1.11 fps)
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Pond 10P: EXIST. STORMWATER BASIN

Hydrograph
-‘33?‘? ?:1;3;*= | B
Co L i [Teees]
2 R Inflow Area-1 496 ac
Peak Elev 503 22
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Summary for Subcatchment 1S: GRAVEL\PAVEMENT

Runoff = 1.33cfs @ 12.08 hrs, Volume= 0.091 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
* 3,330 98 Paved parking HSG B
7,350 56 Brush, Fair, HSG B
8,041 96 Gravel surface, HSG B
18,721 81 Weighted Average
15,391 82.21% Pervious Area
3,330 17.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ift)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: GRAVEL\PAVEMENT
Hydrograph
oy TypeI|I24hr
I 10YEAR Ramfall—4 50"
o RunoffArea-18 721 sf
| B RunoffVolume—o 091 af
Runoff Depth—2 55"
Tc 50m|n
CN-81:

Flow (cfs)
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Summary for Subcatchment 2S: PAVEMENT\BLDG

Runoff = 272cfs @ 12.07 hrs, Volume= 0.202 af, Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
2,775 79 <50% Grass cover, Poor, HSG B
* 12,787 98 Roofs, PAVEMENT HSG B
11,400 96 Gravel surface, HSG B
26,962 95 Weighted Average
14,175 52.57% Pervious Area
12,787 47.43% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVEMENT\BLDG

Hydrograph
| IR L
? TypeIII24hr
| IEE R I AR [FE 10YEARRa|nfaII-450"
oA - Runoff Area=26,962 sf -
g | N RunoffVqume—O 202 af
3 Runoff Depth"3 92"
] 1;:;13@_';“11;;;;‘:‘ Tc—50m|n
]::‘;f ‘J.:ii’éﬁ’riﬂiiz‘.{.‘
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Summary for Subcatchment 3S: LOT#2

Runoff = 415cfs @ 12.08 hrs, Volume= 0.286 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B
65,148 78 Weighted Average
65,148 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: LOT#2

Hydrograph
T 1 aE Type il 24-hr
| BRI 10YEARRa|nfaII—450“
o ) _ Runoff Area=65,148 sf
s | ok | RunoffVqume=0 286 af
7 | Runoff Depth=2.29"
" o Tc—50m|n
~ CN=78
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Summary for Subcatchment 4S: PAVEMENT/BLDG

Runoff = 140 cfs @ 12.07 hrs, Volume= 0.105 af, Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Hll 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
* 11,405 98 Roofs, Pavement HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVEMENT/BLDG
Hydrograph

E: -
EREREEEEEEE TypeIII24hr
R B 10 YEAR Ralnfall—4 50"
o ___ Runoff Area=13,930 sf
BN B RunoffVqume 0.105 af
Runoff Depth =3.92"

o Tc—50m|n
CN-95

Flow (cfs)
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.20cfs @ 12.07 hrs, Volume= 0.016 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt=0.02 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT

Hydrograph
[ B i T e S S
0214 ¢ v e 0 20 el T e o ". IR e

e LR e O | Type Wl 24-hr
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 0.80cfs @ 12.07 hrs, Volume= 0.062 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT
Hydrograph

08 i oy DT .
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 13.88% Impervious, Inflow Depth = 2.63" for 10 YEAR event
inflow = 6.72cfs @ 12.08 hrs, Volume= 0.463 af
Outflow = 6.50cfs @ 12.11 hrs, Volume= 0.463 af, Atten= 3%, Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Max. Velocity= 3.38 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 6.5 min

Peak Storage= 691 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0" Slope= 0.0222 /'
Inlet Invert= 502.00', Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

IR N Inflow‘,Area=2 11 5 acm,

1 Avg Flow Depth-O 61"1

Max Vel=3.38 fps
s . n=0.035
: |  L=360.0"

S FR e 1 s—o 0222

1 . Capaclty-18 47 cfsi,,,,
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 27.60% Impervious, Inflow Depth= 2.87" for 10 YEAR event
inflow = 10.02cfs @ 12.09 hrs, Volume= 0.737 af
OQutflow = 10.01cfs @ 12.10 hrs, Volume= 0.737 af, Atten=0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Max. Velocity= 4.76 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.36 fps, Avg. Travel Time= 0.8 min

Peak Storage= 137 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.93'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity= 48.56 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length= 65.0' Slope= 0.0385"/'
Inlet Invert= 494.00', Outlet Invert= 491.50'

Reach 2R: CHANNEL

Hydrograph | | | .
01 ', ,,,,,, Inflow Area=3 083 ac,
J 0 ] Avg Flow Depth=0.93"
Ao il Max Vel—4 76 fps

4o ) L—65 0
Joo e - $=0.0385"7
i CapaC|ty—48 56 cfs

Flow (cfs)

T2 8 4 5 B 7 8 0 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)




101 HUNTOON PRE-DEVELOPMENT

JOHNSON-HUNTOON-PRE Type lll 24-hr 10 YEAR Rainfall=4.50"
Prepared by BC ENGINEERING & SURVEY, INC Printed 5/31/2018
HydroCAD® 10.00-15 s/n 01283 © 2015 HydroCAD Software Solutions LLC Page 26

Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 17.79% Impervious, Inflow Depth= 2.55" for 10 YEAR event
Inflow = 1.33cfs @ 12.08 hrs, Volume= 0.091 af

Outflow = 1.33cfs @ 12.08 hrs, Volume= 0.091 af, Atten=0%, Lag= 0.0 min
Primary = 1.33cfs@ 12.08 hrs, Volume= 0.091 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 498.55' @ 12.08 hrs
Flood Elev= 500.37"'

Device Routing Invert OQutlet Devices
#1  Primary 497.82' 12.0" Round Culvert
L= 232.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 497.82' / 495.88' S=0.0084 '/ Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.30 cfs @ 12.08 hrs HW=498.53' TW=497.59' (Dynamic Tailwater)
1=Culvert (Outiet Controls 1.30 cfs @ 3.06 fps)

Pond 5P: CB#4
Hydrograph
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 45.13% Impervious, Inflow Depth= 3.14" for 10 YEAR event
Inflow = 2.73cfs @ 12.07 hrs, Volume= 0.196 af

Qutflow = 2.73cfs @ 12.07 hrs, Volume= 0.196 af, Atten= 0%, Lag= 0.0 min
Primary = 2.73cfs @ 12.07 hrs, Volume= 0.196 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev= 497.65' @ 12.08 hrs
Flood Elev= 499.53'

Device _Routing invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L= 18.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.50 cfs @ 12.07 hrs HW=497.57' TW=497.13' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.50 cfs @ 3.18 fps)

Pond 6P: CBi#3

\ Hydrogrgph |
Inflow Area—O 750 ac§_
Peak Elev—497 65'
21 12 0“
% Round Culvertﬂ
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 48.15% Impervious, Inflow Depth= 3.20" for 10 YEAR event
Inflow = 2.93cfs @ 12.07 hrs, Volume= 0.211 af

Outflow = 2.93cfs @ 12.07 hrs, Volume= 0.211 af, Atten= 0%, Lag= 0.0 min
Primary = 293 cfs @ 12.07 hrs, Volume= 0.211 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 497.16' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices
#1  Primary 495.65' 12.0" Round Culvert
L= 103.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.65' / 494.86' S=0.0077'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.91 cfs @ 12.07 hrs HW=497.13' TW=496.32' (Dynamic Tailwater)
*_i=Culvert (Outlet Controls 2.91 cfs @ 3.70 fps)

Pond 7P: CB#2
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 57.55% Impervious, Inflow Depth= 3.39" for 10 YEAR event
Inflow = 3.73cfs @ 12.07 hrs, Volume= 0.274 af

Qutflow = 3.73cfs@ 12.07 hrs, Volume= 0.274 af, Atten=0%, Lag= 0.0 min
Primary = 3.73cfs @ 12.07 hrs, Volume= 0.274 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs 12
Peak Elev= 496.33' @ 12.07 hrs
Flood Elev= 499.70'

Device _Routing Invert OQutlet Devices
#1  Primary 494.86' 12.0" Round Culvert

L=45.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=3.70 cfs @ 12.07 hrs HW=496.32' TW=494.91' (Dynamic Tailwater)
* _1=Culvert (Inlet Controls 3.70 cfs @ 4.71 fps)

Pond 8P: CB#1
Hydrograph
(IREEE R IanowArea=0969ac1
Joooo o b Peak Elev—496 33"
. - 12.0"
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Summary for Pond 10P: EXIST. STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth= 2.29" for 10 YEAR event
Inflow = 415cfs @ 12.08 hrs, Volume= 0.286 af

Outflow = 406 cfs @ 12.09 hrs, Volume= 0.260 af, Atten=2%, Lag= 1.0 min
Primary = 4.06cfs@ 12.09 hrs, Volume= 0.260 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 503.35' @ 12.09 hrs Surf.Area= 1,061 sf Storage= 1,450 cf
Flood Elev= 504.00' Surf.Area= 1,300 sf Storage= 2,219 cf

Plug-Flow detention time= 64.2 min calculated for 0.260 af (91% of inflow)
Center-of-Mass det. time= 19.9 min ( 850.9 - 831.0)

Volume Invert  Avail.Storage _Storage Description
#1 500.70' 2219 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 203 35 35
502.00 500 352 386
503.00 933 717 1,103
504.00 1,300 1,117 2,219
Device Routing Invert Ouilet Devices
#1  Primary 503.00' 8.0'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=4.03 cfs @ 12.09 hrs HW=503.35' TW=502.61" (Dynamic Tailwater)
1 _1=Broad-Crested Rectangular Weir (Weir Controls 4.03 cfs @ 1.46 fps)
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Pond 10P: EXIST. STORMWATER BASIN
Hydrograph
S - Inflow
“““““ = Primary

Flow (cfs)

yyyyy

Time (hours)
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Summary for Subcatchment 1S: GRAVEL\PAVEMENT

Runoff = 1.74 cfs @ 12.07 hrs, Volume= 0.120 af, Depth= 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN  Description
* 3,330 98 Paved parking HSG B
7,350 56 Brush, Fair, HSG B
8,041 96 Gravel surface, HSG B
18,721 81 Weighted Average
15,391 82.21% Pervious Area
3,330 17.79% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: GRAVEL\PAVEMENT
Hydrograph

Typelll24hr
25 YEAR Ramfall—5 40"
Runoff Area-18 721 sf
Runoff Vqume—O 120 af

Runoff Depth 334""'
o ? Tc—50m|n
CN—81

Flow (cfs)
n

I A
1 2 3 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 2S: PAVEMENT\BLDG

Runoff = 3.30cfs@ 12.07 hrs, Volume= 0.248 af, Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span— 0.50-36.00 hrs, dt=0.02 hrs
Type Il 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN Description
2,775 79 <50% Grass cover, Poor, HSG B
* 12,787 98 Roofs, PAVEMENT HSG B
11,400 96 Gravel surface, HSG B
26,962 95 Weighted Average
14,175 52.57% Pervious Area
12,787 47.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVEMENT\BLDG
Hydrograph
J oo S Type III 24 hr,,,
T i 25YEARRamfaII—540“
EEEE RN Runoff Area=26,962 sf
Runoff Volume—o 248 af
Runoff Depth-4 82“
o Tc-50m|n
CN-95W

Flow (cfs)

B R e e
5 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
: Time (hours)
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Summary for Subcatchment 3S: LOT#2

Runoff = 554 cfs @ 12.08 hrs, Volume= 0.381 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B
65,148 78 Weighted Average
65,148 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: LOT#2

Hydrograph

EEEEE R IR B Type ||| 24 hrv,,

ISR F 25YEARRamfaII-540"

4 | . Runoff Area=65,148 sf
: 1 1 j RunoffVqume-0381af
TR [ R e S Runoff Depth-—3 05" -
Tc=50m|n

i

s s o ——— st
12 3 4 5 B 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 4S: PAVEMENT/BLDG

Runoff = 1.70cfs @ 12.07 hrs, Volume= 0.128 af, Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lli 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN Description
* 11,405 98 Roofs, Pavement HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVEMENT/BLDG
Hydrograph
‘ TypeII|24hr
25 YEAR Ralnfall—-5 40"
Runoff Area—-13 930 sf
Runoff Volume-O 128 af
"""" R 'unoff Depth—4 82"
- Tc—5 0 min

CN-95

Flow (cfs)
I

T ; " LA T I l "; ; ARRE ) ”; A l‘ I ‘l "'; I T W ";' I vf' ": L ; [ &M ; ; ‘l' '; L
1 2 345 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.24cfs@ 12.07 hrs, Volume= 0.019 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT

Hydrograph
| Omfs i 1;,;5‘ ‘1:’; [=Runor}
ERR A R Type III 24 hrif
25 YEAR Ralnfall=5 40“:
Runoff Area=1, 905 sf
M Runoff Volume—O 019 af
| l' 1?{',];1 -  Runoff Depth‘-5 16"
o Tc-50 mm,;,

Flow (cfs)

T 3 4 B 6 7 B 8 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 0.96 cfs @ 12.07 hrs, Volume= 0.076 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Hil 24-hr 25 YEAR Rainfall=5.40"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT
Hydrograph
Typelll24hr

- 25 YEAR Rainfall=5.40"
. 'Runoff Area=7,650 sf
‘ Runoff Volumé '0‘076 af
- ; Runoff Depth 5.16"
Tc50m|n
ON=98

Flow (cfs)

T 3 & B 6 7 8 8 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 13.88% Impervious, Inflow Depth= 3.43" for 25 YEAR event
Inflow = 8.68cfs @ 12.08 hrs, Volume= 0.604 af
Qutflow = 8.43cfs @ 12.10 hrs, Volume= 0.604 af, Atten= 3%, Lag= 1.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Max. Velocity= 3.66 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 0.99 fps, Avg. Travel Time= 6.1 min

Peak Storage= 829 ¢f @ 12.10 hrs
Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0' Slope= 0.0222 /'
Inlet Invert= 502.00', Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

= Inflow
= Quitflow

Inflow Area=2 115 ac -
Avg Flow Depth—O 69’
Max Vel=3.66 fps !
. ' 'n=0.035

37 O LEe00
1 " S'O 0222 T
> Capac1ty=18 47 cfsf"

e ———— e : ' St
T a4 & & 1 B 8 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 27.60% Impervious, Inflow Depth = 3.68" for 25 YEAR event
Inflow = 12.83cfs @ 12.09 hrs, Volume= 0.946 af
Outflow = 12.83cfs @ 12.09 hrs, Volume= 0.946 af, Atten= 0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Max. Velocity= 5.09 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 0.7 min

Peak Storage= 164 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.04'
Bank-Full Depth= 2.00" Flow Area= 6.7 sf, Capacity= 48.56 cfs

5.00' x 2.00' deep Parabolic Channel, n= 0.040 Earth, cobble bottom, clean sides
Length= 65.0' Slope= 0.0385 "'
Inlet Invert= 494.00', Outlet Invert= 491.50'

Reach 2R: CHANNEL

Hydrograph
Inflow Area=3.083 ac
1T 1 Avg Flow Depth=1.04""
a1 ‘ Max Vel-5 09 fps§
é ;: | B T T | e e I R SR I3 L‘—65 0'

R | F CapaC|ty-48 56 cfs

e A & 6 7 B o 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38
Time (hours)
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Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 17.79% Impervious, Inflow Depth = 3.34" for 25 YEAR event
Inflow = 1.74cfs @ 12.07 hrs, Volume= 0.120 af

Outflow = 174 cfs @ 12.07 hrs, Volume= 0.120 af, Atten=0%, Lag= 0.0 min
Primary = 1.74 cfs @ 12.07 hrs, Volume= 0.120 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev=499.45' @ 12.09 hrs
Flood Elev= 500.37"

Device Routing Invert Outlet Devices

#1  Primary 497.82' 12.0" Round Cuivert
L=232.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 497.82' / 495.88' S=0.0084'"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.60 cfs @ 12.07 hrs HW=499.30' TW=498.86' (Dynamic Tailwater)
L _1=Culvert (Outlet Controls 1.60 cfs @ 2.04 fps)

Pond 5P: CB#4
Hydrograph

~ inflow
- Primary

Inflow Area-o 430 ac;
Peak Elev-499 45'
12.0"

Round Culverti,,

S n-O 01 1§
L—232 O'ﬁ

S*O 0084 'I'i

Flow (cfs)
n

Time (hours)
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 45.13% Impervious, Inflow Depth = 3.97" for 25 YEAR event

Inflow = 344 cfs@ 12.07 hrs, Volume= 0.248 af

Outflow = 344 cfs@ 12.07 hrs, Volume= 0.248 af, Atten= 0%, Lag= 0.0 min

Primary = 344 cfs@ 12.07 hrs, Volume= 0.248 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev= 498.93' @ 12.08 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L=18.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128'"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=3.21 cfs @ 12.07 hrs HW=498.84' TW=498.12' (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.21 cfs @ 4.09 fps)

Pond 6P: CB#3
Hydrograph

= Inflow
~ Primary

Inflow Area"O 750 ac |
Peak EIev—498 93"
- 12.0"
Round Culvert,_

- n=0.011
*ff*'i“ii?iwi;wi‘.u» L—1so'j

Flow (cfs)

Time (hours)
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 48.15% Impervious, Inflow Depth = 4.04" for 25 YEAR event
Inflow = 3.68cfs @ 12.07 hrs, Volume= 0.267 af

Outflow = 368cfs@ 12.07 hrs, Volume= 0.267 af, Atten= 0%, Lag= 0.0 min
Primary = 368cfs@ 12.07 hrs, Volume= 0.267 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev=498.16' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert OQutlet Devices
#1  Primary 49565 12.0" Round Culvert

L=103.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet invert= 495.65' / 494.86' S=0.0077 '/ Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Fiow Area= 0.79 sf

Primary OutFlow Max=3.65 cfs @ 12.07 hrs HW=498.12' TW=496.84' (Dynamic Tailwater)
. 1=Culvert (Outlet Controls 3.65 cfs @ 4.65 fps)

Pond 7P: CB#2

e EI‘rliﬂiow Alv'e“a=0§75933agc%l
ot Peak Elev-498 16"
. - 12.0"
¢ 1 Round Culvertf_
L n=0.011
Z:l:‘z%i?‘éif?‘ifiﬁ,%- '—'1030'?

Time (hours)
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 57.55% Impervious, Inflow Depth = 4.24" for 25 YEAR event
Inflow = 463cfs@ 12.07 hrs, Volume= 0.342 af

Outflow = 463cfs @ 12.07 hrs, Volume= 0.342 af, Atten= 0%, Lag= 0.0 min
Primary = 463cfs@ 12.07 hrs, Volume= 0.342 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs /12
Peak Elev=496.86' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413"/' Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=4.60 cfs @ 12.07 hrs HW=496.84' =495.02' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.60 cfs @ 5.86 fps)

Pond 8P: CBi#1

___ Hydrograph |
1 1 Inflow Area=0 969 ac;
T Peak EIev—496 86"
: - 12.0"
£ Rouhd Culvert

n"O 011%

12 3 45 6 7 8 "9 10 11 12131415161718192021222324252627282930313233343536
Time (hours)
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Summary for Pond 10P: EXIST. STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth= 3.05" for 25 YEAR event
Inflow = 5.54 cfs @ 12.08 hrs, Volume= 0.381 af

Outflow = 5.45cfs @ 12.09 hrs, Volume= 0.355 af, Atten=2%, Lag= 0.9 min
Primary = 5.45cfs @ 12.09 hrs, Volume= 0.355 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev= 503.42' @ 12.09 hrs Surf.Area= 1,086 sf Storage= 1,524 cf
Flood Elev= 504.00" Surf.Area= 1,300 sf Storage= 2,219 cf

Plug-Flow detention time= 52.3 min calculated for 0.355 af (93% of inflow)
Center-of-Mass det. time= 17.1 min ( 839.9 - 822.8 )

Volume invert _ Avail.Storage Storage Description
#1 500.70' 2,219 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 203 35 35
502.00 500 352 386
503.00 933 717 1,103
504.00 1,300 1,117 2,219
Device _Routing Invert Outlet Devices
#1  Primary 503.00' 8.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=5.40 cfs @ 12.09 hrs HW=503.42' TW=502.69' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 5.40 cfs @ 1.63 fps)




101 HUNTOON PRE-DEVELOPMENT
Type Il 24-hr 25 YEAR Rainfall=5.40"

JOHNSON-HUNTOON-PRE
Printed 5/31/2018

Prepared by BC ENGINEERING & SURVEY, INC

HydroCAD® 10.00-15 s/n 01283 © 2015 HydroCAD Software Solutions LLC Page 45
Pond 10P: EXIST. STORMWATER BASIN
Hydrograph
e : ; ; Lo o A = Inflow
A T - Primary

Flow (cfs)

Time (hours)
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Summary for Subcatchment 1S: GRAVEL\PAVEMENT

Runoff = 2.33cfs @ 12.07 hrs, Volume= 0.162 af, Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 YEAR Rainfall=6.70"

Area (sf) CN Description
* 3,330 98 Paved parking HSG B
7,350 56 Brush, Fair, HSG B
8,041 96 Gravel surface, HSG B
18,721 81 Weighted Average
15,391 82.21% Pervious Area
3,330 17.79% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: GRAVEL\PAVEMENT
Hydrograph

r:
TypeIII24hr

o n 100 YEAR Rainfall=6.70"
| EEE RS AU [ENE N RunoffArea=18721 sf
Runoff Volume"O 162 af

:E' Runoff Depth—4 53"
=] BN Tc-50m|n
CN'81

' e R oo P e e e
1 2 3 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 2S: PAVEMENT\BLDG

Runoff = 413 cfs@ 12.07 hrs, Volume= 0.315 af, Depth= 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt=0.02 hrs
Type Il 24-hr 100 YEAR Rainfall=6.70"

Area (sf) CN Description
2,775 79 <50% Grass cover, Poor, HSG B
* 12,787 98 Roofs, PAVEMENT HSG B
11,400 96 Gravel surface, HSG B
26,962 95 Weighted Average
14,175 52.57% Pervious Area
12,787 47.43% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVEMENT\BLDG

Hydrograph ‘ » |
fr::Mécfsf;-?iz’.ii;f* -”
T Type lll 24-hr
[AREEE RN PR 100YEARRamfaI|670"

Jd o Runoff Area=26,962 sf_
- o o o | RunoffVqume 0.315 af
s 1 RunoffDepth-611“
B b T Tessomin

N

B B e A A A
1 23 45 6 7 8 9 1011121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 3S: LOT#2

Runoff = 7.59cfs @ 12.07 hrs, Volume= 0.524 af, Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type il 24-hr 100 YEAR Rainfall=6.70"

Area (sfy CN Description

33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B

65,148 78 Weighted Average

65,148 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: LOT#2

‘ , Hydrograph
T Type n 24 hr,
(N 100 YEAR Rainfall=6.70"
1 1 EEE 'Runoff Area=65,148 sf |
T RunoffVqume-O 524 af -
% I RN N e Runoff Depth-4 20"
55‘;%;;';;;,%3;33;;3:;_ Tc—50m|n
2-:7:” . : . . . ' ! : : i . ) : X . : | ! ; : L
1

T3 3 4 5 6 7 8 O 104112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 4S: PAVEMENT/BLDG

Runoff = 2.13cfs @ 12.07 hrs, Volume= 0.163 af, Depth= 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 YEAR Rainfall=6.70"

Area (sf) CN Description
* 11,405 98 Roofs, Pavement HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVEMENT/BLDG
Hydrograph

Iﬁ@
f i Type lil 24-hr
R 100 YEAR RamfaII—G 70"
Runoff Area—13 930 sf
Runoff Vqume-O 163 af
o RunoffDepth—611"
o CN-95

Flow (cfs)

O s e e A e
1 2 3 45 6789101112131415161718192021222324252627282930313233343536
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.30cfs @ 12.07 hrs, Volume= 0.024 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type lil 24-hr 100 YEAR Rainfall=6.70"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT

, ‘ Hydrograph | .

W =

- Type 1il 24- hr"'

sz SENRREEEEEN P 100 YEAR Rainfall=6. 70“ ﬂ

o2f i Runoff Area= 1 905 sf
e I S I RunoffVqume-O 024 af
oy} ;(;iijif ~ Runoff Depth—6 46"
= o Tc 5.0 min -

o.o1i: SR RIP T TR ST FI R | EEERE S O SREHIRHE S R CN-—98

‘ e e e v ———————
s 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 1.19cfs @ 12.07 hrs, Volume= 0.095 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 YEAR Rainfall=6.70"

Area (sf) CN Description
7,650 98 _Paved parking, HSG B
7,650 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feef) (f/it)  (ft/sec) (cfs)

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT
Hydrograph

,.5;,\,};3‘;315““"] Typelll24hr

4 | 100YEARRainfall=6.70"

' Runoff Area=7,650 sf

1 fi;;{,iRunoffVqumeOOQSaf

B o Runoff Depth-6 46"

- Tc—-50m|n
CN'98

Flow (cfs)
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 13.88% Impervious, Inflow Depth = 4.62" for 100 YEAR event
[nflow = 11.56 cfs @ 12.08 hrs, Volume= 0.814 af
Outflow = 11.27 cfs @ 12.10 hrs, Volume= 0.814 af, Atten= 3%, Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Max. Velocity= 3.99 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 5.6 min

Peak Storage= 1,017 ¢f @ 12.10 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n= 0.035 Earth, dense weeds
Length= 360.0' Slope= 0.0222 '/
Inlet Invert= 502.00", Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

o EEE i

B RN Inflow Area=2 115 ac"

1 Avg Flow Depth=0.79"

o Max Vel—3 99 fps
g 7— n—O 035
4 L=360.0"

1 S

: R " CapaC|ty"18 47 cfs

e T Y
1 2 3 45 6 7 8 91011 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 27.60% Impervious, Inflow Depth = 4.89" for 100 YEAR event

Inflow = 16.98 cfs @ 12.09 hrs, Volume= 1.257 af
Outflow = 16.96 cfs @ 12.09 hrs, Volume= 1.257 af, Atten= 0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Max. Velocity= 5.49 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.58 fps, Avg. Travel Time= 0.7 min

Peak Storage= 200 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.20'
Bank-Full Depth=2.00' Flow Area= 6.7 sf, Capacity= 48.56 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length= 65.0' Slope= 0.0385 "'
Inlet Invert= 494.00', Outlet Invert= 491.50'

Reach 2R: CHANNEL
Hydrograph
E
e IRIER I R ;;*i:‘s ; lnﬂow Area 3.083 ac?ﬁ
I R Avg Flow Depth=1.20"
b S . f}ji;ﬁ Max Vel=5.49 fps
56 R NN S T }-;,‘,:,;,;i IR ,:;i ;5 *%ji"‘s “n=0. 040
Pl """""" L=65.0""
1 ) s=oesssr
4 ) Capac,ty_48 56 cfsg; i

Flow (cfs)
[{=]
]
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Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 17.79% Impervious, Inflow Depth = 4.53" for 100 YEAR event
Inflow = 2.33cfs @ 12.07 hrs, Volume= 0.162 af
Outflow = 2.33cfs@ 12.07 hrs, Volume= 0.162 af, Atten= 0%, Lag= 0.0 min
Primary = 2.33cfs @ 12.07 hrs, Volume= 0.162 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev=502.24' @ 12.09 hrs
Flood Elev= 500.37'

Device Routing invert Outlet Devices
#1  Primary 497.82' 12.0" Round Culvert
L=232.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 497.82' / 495.88' S=0.0084 ' Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area=0.79 sf

Primary OutFlow Max=2.16 cfs @ 12.07 hrs HW=501.98' TW=501.19" (Dynamic Tailwater)
1=Culvert (Outlet Controls 2.16 cfs @ 2.74 fps)

Pond 5P: CB#4
Hydrograph

— Inflow

23] _
. . = Primary

r IanowArea=0430acg
1 Peak Elev-502 24"; |
EEUEEE AR . 12.0"
Round Culvertﬂ

- n=0.011
N L=23200
+?ffiiiee?f§.§??§ﬁ§i€3$§i"f“3‘00084'/'i

Flow (cfs)

o i s e e
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 45.13% Impervious, Inflow Depth= 5.20" for 100 YEAR event
Inflow = 446 cfs @ 12.07 hrs, Volume= 0.325 af
Outflow = 446 cfs @ 12.07 hrs, Volume= 0.325 af, Atten= 0%, Lag= 0.0 min
Primary = 446 cfs @ 12.07 hrs, Volume= 0.325 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 501.32' @ 12.08 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L=18.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Lmary OutFlow Max=4.17 cfs @ 12.07 hrs HW=501.16' TW=499.95' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.17 cfs @ 5.31 fps)

Pond 6P: CB#3
Hydrograph

(4,

5  7 575  ?” ~rr
1 Inflow Area=0.750 ac
Peak Elev 501 32

oy 12 0“’;,
£ 1 Round Culvert;
¢y n=0.011_

] L=18.0’

1 s—o 0128 / |
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 48.15% Impervious, Inflow Depth = 5.27" for 100 YEAR event
Inflow = 476 cfs @ 12.07 hrs, Volume= 0.348 af
Outflow = 476 cfs @ 12.07 hrs, Volume= 0.348 af, Atten=0%, Lag= 0.0 min
Primary = 476 cfs @ 12.07 hrs, Volume= 0.348 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 500.01' @ 12.07 hrs
Flood Elev=499.70'

Device Routing Invert Outlet Devices
#1  Primary 495.65' 12.0" Round Culvert
L= 103.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.65' / 494.86' S=0.0077'" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=4.73 cfs @ 12.07 hrs HW=499.94' TW=497.80' (Dynamic Tailwater)
% 1=Culvert (Outlet Controls 4.73 cfs @ 6.02 fps)

Pond 7P: CB#2

Hydrograph
1 | S B O
| | |nf|bw Area=0.793 ac
“ Peak Elev=500 01'§'
N N S \ 12 0"?
£ AR Round Culverti’
£ RN n=0.011
1T L=103.0"
| s
L S S

Time (hours)
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 57.55% Impervious, Inflow Depth= 5.49" for 100 YEAR event
Inflow = 5.95cfs @ 12.07 hrs, Volume= 0.443 af
Outflow = 595cfs @ 12.07 hrs, Volume= 0.443 af, Atten= 0%, Lag= 0.0 min
Primary = 5.95cfs @ 12.07 hrs, Volume= 0.443 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-36.00 hrs, dt=0.02 hrs / 2
Peak Elev=497.84' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=5.91 cfs @ 12.07 hrs HW=497.80' TW=495.17" (Dynamic Tailwater)
1=Culvert (Inlet Controls 5.91 cfs @ 7.52 fps)

Pond 8P: CB#1
Hydrograph

~ Inflow
= Primary

‘f mﬂbw Area=0.969 ac
Peak EIev=497 84'2"’
12.0"

Round Culvert?
n=0.011"

L=45.0"

s—o 0413 '/';

Flow (cfs)
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Summary for Pond 10P: EXIST. STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 4.20" for 100 YEAR event
inflow = 7.59cfs @ 12.07 hrs, Volume= 0.524 af
Outflow = 749cfs @ 12.09 hrs, Volume= 0.499 af, Atten= 1%, Lag= 0.8 min
Primary = 7.49cfs @ 12.09 hrs, Volume= 0.499 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-36.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 503.51' @ 12.09 hrs Surf.Area= 1,118 sf Storage= 1,621 cf
Flood Elev= 504.00' Surf.Area= 1,300 sf Storage= 2,219 cf

Plug-Flow detention time= 41.6 min calculated for 0.499 af (95% of inflow)
Center-of-Mass det. time= 14.7 min ( 828.4 - 813.6 )

Volume Invert  Avail.Storage Storage Description
#1 500.70' 2,219 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 203 35 35
502.00 500 352 386
503.00 933 717 1,103
504.00 1,300 1,117 2,219
Device Routing Invert Qutlet Devices
#1  Primary 503.00' 8.0"long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=7.43 cfs @ 12.09 hrs HW=503.50' TW=502.79' (Dynamic Tailwater)
1 1=Broad-Crested Rectangular Weir (Weir Controls 7.43 cfs @ 1.85 fps)
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Pond 10P: EXIST. STORMWATER BASIN
Hydrograph

N e : L —: :— <oA= Inflow
Do 7'49°f5i j Co ] o ﬁ ‘ ‘ P — Primary

Flow {(cfs)

Time (hours)
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A

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.122 79 <50% Grass cover, Poor, HSG B (2S, 4S)
0.169 56 Brush, Fair, HSG B (1S)

1.058 96 Gravel surface, HSG B (1S, 28, 3S, 13S)
0.263 98 Paved parking & bldg. HSG B (2S)

0.219 98 Paved parking, HSG B (5S, 6S)

0.138 98 Paved parking,& bldg. HSG B (1S)

0.355 98 Roofs, HSG B (4S, 12S)

0.760 60 Woods, Fair, HSG B (3S)

3.083 85 TOTAL AREA

Page 62
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Summary for Subcatchment 1S: PAVE, GRAVEL, BLDG

Runoff = 0.40cfs @ 12.08 hrs, Volume= 0.029 af, Depth= 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
* 6,030 98 Paved parking,& bldg. HSG B
7,350 56 Brush, Fair, HSG B
546 96 Gravel surface, HSG B
13,926 76 Weighted Average
7,896 56.70% Pervious Area
6,030 43.30% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: PAVE, GRAVEL, BLDG
Hydrograph

33% o pwm
ol TVPe |" 24 hr’;
5o NRRRTRRR U S [ - 2 YR Rainfall=3. 10"
0.02-2:; o s o ":f:; Runoff Area—13 926 Sf :
omd _n- ‘ R““Off Volume=0.029 af
°~22‘§ o ':'"fr" - RUHOff Depth 1 08" -
oo Tc'5 0 min

ol L CN-763

Flow (cfs)

0421 i e B e
04 e S B
008 - o e ]
0064+ i e
0.044 i i -

0.023 -

T a A e e g B 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Summary for Subcatchment 2S: PAVE\BLDG

Runoff = 1.54 cfs @ 12.07 hrs, Volume= 0.112 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type |l 24-hr ‘2 YR Rainfall=3.10"

Area (sf) CN Description
* 11,437 98 Paved parking & bldg. HSG B
8,700 96 Gravel surface, HSG B
2,775 79 <50% Grass cover, Poor, HSG B
22912 95 Weighted Average
11,475 50.08% Pervious Area
11,437 49.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVE\BLDG
Hydrograph
| | a Type ||| 24 hr
2 YR Ralnfall-3 10"
Runoff Area-22 912 sf
Runoff Volume-O 112 af"*
Runoff Depth 255“
Tc=50m|n
CN 95

Flow (cfs)

T — e SR iARA R ';r T f RARAE AL LR TrrT s s USRI AR T : l ;
1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Summary for Subcatchment 3S: GRAVEL AREA, WOODS

Runoff = 2.13cfs @ 12.08 hrs, Volume= 0.150 af, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B
65,148 78 Weighted Average
65,148 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: GRAVEL AREA, WOODS
Hydrograph
R I R URECS R O AR R } Type ||| 24 hr'
r 2YRRa|nfaII-310"
. Runoff Area=65,148 sf
- RunoffVqume-0150 af
S " RunoffDepth120“
Tc-50m|n'
 CN=78

Flow (cfs)

IR N

1 2 3 4 5 6 7 8 9 101112131415161718192021 22232425262728293031323334
Time (hours)
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Summary for Subcatchment 4S: PAVE\BLDG

Runoff = 0.93cfs @ 12.07 hrs, Volume= 0.068 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
11,405 98 Roofs, HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVE\BLDG
Hydrograph

A , TypeI|I24hr

2 YR RalnfaII 3.10"

Runoff Area=13, 930 sf

Runoff Vqume-O 068 af

‘ Runoff Depth 2. 55“

| c-5 0 min

CN=95

Flow (cfs)

O—towpeer | | | T Ak sans e T | r AR 'r n T T | | (AR
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.14 cfs @ 12.07 hrs, Volume= 0.010 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT
Hydrograph

| ‘ “,“‘TypeIII24hr’
_2'YR Rainfall=3.10"
Runoff Area"1 905 sf
Runoff Vqume—O 010 af’”
Runoff Depth-2 87"
T T o | B i Tc=5 0 mm»f
“ e

Flow (cfs)
o
o
P,

12 3 4 56 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 0.55cfs @ 12.07 hrs, Volume= 0.042 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT

Hydrograph
o] ' - Type llI 24-hr,,,
045 2 YR Rainfall=3.10"
oe Runoff Area=7,650 sf
7 0% Runoff Volume=0.042 af
3 oo Runoff Depth=2.87"
Foasf Tc—somm
A ones

: e .
T2 3 4 5 6 7 8 O 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Subcatchment 12S: ROOF RUNOFF

Runoff = 0.29cfs @ 12.07 hrs, Volume= 0.022 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
4,050 98 Roofs, HSG B
4,050 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 12S: ROOF RUNOFF
Hydrograph

-] ‘;ff:f;f,,,'_'_'fﬁf,],, Type ||| 24 hr,f
_2'YR Rainfall=3.10"
ot [N RNR R N R Y Runoff Area=4,050 sf

o] f Runoff Volume=0.022 af
o e Ru"f?,ff Depthi=287"

ISP U T | TC'50mm]
of e o oNss8

008 g

Flow (cfs)

0064 1 ot

004 o
o.ozi st O

Ot T ————————— e —————]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34
Time (hours)
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Summary for Subcatchment 13S: GRAVEL AREA

Runoff = 0.33cfs @ 12.07 hrs, Volume= 0.024 af, Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2 YR Rainfall=3.10"

Area (sf) CN Description
4,795 96 Gravel surface, HSG B
4,795 100.00% Pervious Area

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

50 Direct Entry,

Subcatchment 13S: GRAVEL AREA

Hydrograph

Wl 11;:1:; 1.?‘;’:::‘;5,; Type n 24-hr'"

(()).22—:%. R S 2 YR R3|“fa||—3 10"
% ERE ' Runoff Area=4,795 sf
o LA RUh'off Volume=0.024 af
0.18—; Lok | : RU"Off Depth =2. 65" -
oo KRR S IR Tc=5.0 min
0t R R | E o oNess

Flow (cfs)

AR MR L L L s L e L A L L A o o i s
1 2 3 45 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 16.81% Impervious, Inflow Depth = 1.15" for 2 YR event
Inflow = 1.54 cfs @ 12.07 hrs, Volume= 0.202 af
Outflow = 143 cfs@ 12.10 hrs, Volume= 0.202 af, Atten=7%, Lag= 1.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 2.15 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 0.71 fps, Avg. Travel Time= 8.5 min

Peak Storage= 240 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00' Fiow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0" Slope= 0.0222 /'
Inlet Invert= 502.00', Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

= Inflow
= Outflow

1

Inflow Area—z 115 ac
Avg FIow Depth =0.30"
Max VeI 215 fps

1 :;f? © n=0.035

3 L=360.0"
| ; S—O 0222 'I'
Capac1ty-18 47 cfs

5 € 78é10111213141516171819202122232425262728293031323334
Time (hours)
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 31.62% Impervious, Inflow Depth= 1.37" for 2 YR event
inflow = 340 cfs@ 12.08 hrs, Volume= 0.351 af
Qutflow = 3.39cfs@ 12.09 hrs, Volume= 0.351 af, Atten= 0%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 2.91 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.88 fps, Avg. Travel Time= 1.2 min

Peak Storage= 76 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity= 37.62 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length= 65.0' Slope= 0.0231 "'
Inlet Invert= 493.00', Outlet Invert= 491.50'

Reach 2R: CHANNEL
Hydrograph

- Inflow
= Qutflow

- [Bavds ]

Inflow Area 3. 083 acm
Avg Flow Depth=0.62'
‘ Max Vel =2.91 fps

g 2 n_o 040
g L=65.’0'
S 0. 0231 'l'

d o CapaC|ty—37 62 cfs,,_

T 5 B 6 B 6 10 1112 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 32.21% Impervious, Inflow Depth = 0.81" for 2 YR event
Inflow = 0.40cfs @ 12.08 hrs, Volume= 0.029 af

Outflow = 0.40cfs @ 12.08 hrs, Volume= 0.029 af, Atten=0%, Lag= 0.0 min
Primary = 0.40cfs @ 12.08 hrs, Volume= 0.029 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 500.68' @ 12.08 hrs
Flood Elev= 500.37'

Device Routing Invert Outlet Devices
#1  Primary 500.37' 12.0" Round Culvert
L=232.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 500.37' / 497.82' S=0.0110'"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=0.40 cfs @ 12.08 hrs HW=500.68' TW=496.61' (Dynamic Tailwater)
* _1=Culvert (Inlet Controls 0.40 cfs @ 1.91 fps)

Pond 5P: CB#4
Hydrograph

044 o L e T T T R
042 1o |o40cfs| R A R e T - || Inflow

049 T : — Primary

ol e Inflow Area—o 430 ac} )

iyo¢ FRRNRTRNSIS SN N SR Peak Elev=500 68"
o ,;,,,,‘ 12.0"
s | Rouacuven
 Lmo

o s 0.0110/

Flow (cfs)

0.08%:
0.069 - S
0,044
0_02_2 U SR

g s 4 5 B 7 8 © 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 53.40% Impervious, inflow Depth= 1.55" for 2 YR event
Inflow = 1.34cfs @ 12.07 hrs, Volume= 0.097 af

Outflow = 134 cfs @ 12.07 hrs, Volume= 0.097 af, Atten= 0%, Lag= 0.0 min
Primary = 1.34cfs @ 12.07 hrs, Volume= 0.097 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev=496.62' @ 12.07 hrs
Flood Elev= 499.53'

Device Routing invert OQutlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L= 18.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Inveri= 495.88' / 495.65' S=0.0128"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.33 cfs @ 12.07 hrs HW=496.61' TW=496.35' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.33 cfs @ 3.00 fps)

Pond 6P: CB#3

-l Inflow Area-0 750 ac
Peak EIev-496 62'
S R 120"
?I-ﬁiléi{l'RoundCuIvert
1 - n=0011
- L=18.0"
S-00128'I'

Flow (cfs)

0~ e e s Ly
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Time (hours)
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 55.97% Impervious, Inflow Depth = 1.62" for 2 YR event
Inflow = 1.47 cfs @ 12.07 hrs, Volume= 0.107 af

Qutflow = 147 cfs @ 12.07 hrs, Volume= 0.107 af, Atten= 0%, Lag= 0.0 min
Primary = 147 cfs @ 12.07 hrs, Volume= 0.107 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 496.35' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert OQutlet Devices
#1  Primary 495.65' 12.0" Round Culvert
L=103.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 495.65' / 494.86' S=0.0077 '/ Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area=0.79 sf

Primary OutFlow Max=1.46 cfs @ 12.07 hrs HW=496.35' TW=495.65' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.46 cfs @ 3.49 fps)

Pond 7P: CB#2
Hydrograph

iaz@gﬁ1 D
‘ Inflow Area'“O 793 ac
Peak Elev-496 35'
12. 0"

Round Culvert

0 011

L-103 0'?

s=ol,oo7,7 '

Flow (cfs)
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 63.95% Impervious, Inflow Depth= 1.85" for 2 YR event
Inflow = 2.02cfs @ 12.07 hrs, Volume= 0.149 af

Outflow = 2.02cfs@ 12.07 hrs, Volume= 0.149 af, Atten= 0%, Lag= 0.0 min
Primary = 2.02cfs @ 12.07 hrs, Volume= 0.149 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev=495.65' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.00 cfs @ 12.07 hrs HW=495.65' TW=493.62' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 2.00 cfs @ 3.02 fps)

Pond 8P: CB#1

f—_ﬂ Ziow
o Inflow Area=0 969 ac
Peak EIev 495 65"

‘ 12.0"

% ﬂ_llg.RoundCuIvert
4 n=0on1
R S o o 1 : : 45 ol'
S"O 0413'/'}

g ,
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Summary for Pond 10P: ENLARGED STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 1.20" for 2 YR event

Inflow = 2.13cfs @ 12.08 hrs, Volume= 0.150 af

Outflow = 0.55cfs@ 12.49 hrs, Volume= 0.090 af, Atten=74%, Lag= 24.3 min
Primary = 0.55cfs @ 12.49 hrs, Volume= 0.090 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 502.34' @ 12.49 hrs Surf Area= 2,542 sf Storage= 2,815 cf

Plug-Flow detention time= 214.2 min calculated for 0.090 af (60% of inflow)
Center-of-Mass det. time= 98.2 min ( 948.2 - 850.0)

Volume invert Avail.Storage _Storage Description
#1 500.70' 4796 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 1,542 236 236
502.00 2,039 1,791 2,026
503.00 3,500 2,770 4,796
Device Routing Invert OQutlet Devices
#1  Primary 502.25' 8.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=0.55 cfs @ 12.49 hrs HW=502.34' TW=502.24' (Dynamic Tailwater)
T _1=Broad-Crested Rectangular Weir (Weir Controls 0.55 cfs @ 0.73 fps)
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Pond 10P: ENLARGED STORMWATER BASIN
Hydrograph
@j |
IR Inflow Area—1 496 ac
| Peak EIev=502 34'
~ Storage=2,815 cf

Flow (cfs)
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Summary for Pond 11P: CULTEC 100HD

Inflow Area = 0.093 ac,100.00% Impervious, Inflow Depth = 2.87" for 2 YR event

Inflow = 0.29cfs @ 12.07 hrs, Volume= 0.022 af

Outflow = 0.13cfs @ 12.23 hrs, Volume= 0.017 af, Atten=56%, Lag= 9.8 min
Secondary = 0.13cfs @ 12.23 hrs, Volume= 0.017 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 499.41' @ 12.23 hrs Surf.Area= 1,050 sf Storage= 445 cf

Plug-Flow detention time= 206.9 min calculated for 0.017 af (78% of inflow)
Center-of-Mass det. time= 126.4 min ( 882.6 - 756.1)

Volume Invert Avail.Storage Storage Description
#1A 498.63' 655 cf 15.00'W x 70.00'L. x 2.04'H Field A
2,144 cf Overall - 506 cf Embedded = 1,637 cf x 40.0% Voids
#2A 499.13' 506 cf Cultec C-100HD x 36 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 4 rows

1,161 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Secondary 499.13' 4.0" Round Culvert
L=23.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 499.13' / 498.90' S=0.0100'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#2  Secondary 499.80' 6.0" Round Culvert
L=23.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Qutlet Invert= 499.80' / 499.34' S=0.0200'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.20 sf

1=Culvert (Inlet Controis 0.13 cfs @ 1.60 fps)

ﬁcondary OutFlow Max=0.13 cfs @ 12.23 hrs HW=499.41' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)
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Pond 11P: CULTEC 100HD
Hydrograph
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Summary for Pond 12P: P-BASIN

Inflow Area = 0.110 ac, 0.00% Impervious, Inflow Depth= 2.65" for 2 YR event

Inflow = 0.33cfs @ 12.07 hrs, Volume= 0.024 af

Qutflow = 0.00cfs@ 0.50 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.50 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 501.24' @ 24.30 hrs Surf.Area= 2,055 sf Storage= 1,059 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert _ Avail.Storage _Storage Description
#1 500.50' 2779 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sa-ft) (cubic-feet) (cubic-feet)
500.50 383 0 0
501.00 1,911 574 574
502.00 2,500 2,206 2,779
Device Routing Invert Outlet Devices
#1  Primary 501.50' 6.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.00 cfs @ 0.50 hrs HW=500.50' TW=500.37" (Dynamic Tailwater)
T _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 12P: P-BASIN
Hydrograph

aed o emes] . oL b || T infow

= Primary

~ Inflow Area=0.110 ac

o o | PeakElev=501.24"

Flow (cfs)
o
L9
@ N
T

———m

A O L e L L L s e AR LR Ll L L e s s ———" 1 T —_—
1 23 4 56 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)




101 HUNTOON PRE-DEVELOPMENT

POST DEV JOHNSON Type Il 24-hr 10 YR Rainfall=4.50"
Prepared by BC ENGINEERING & SURVEY, INC Printed 6/11/2018
HydroCAD® 10.00-15_s/n 01283 © 2015 HydroCAD Software Solutions LLC Page 83

Summary for Subcatchment 1S: PAVE, GRAVEL, BLDG

Runoff = 0.82cfs @ 12.08 hrs, Volume= 0.057 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10 YR Rainfali=4.50"

Area (sf) CN Description
* 6,030 98 Paved parking,& bldg. HSG B
7,350 56 Brush, Fair, HSG B
546 96 Gravel surface, HSG B
13,926 76 Weighted Average
7,896 56.70% Pervious Area
6,030 43.30% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: PAVE, GRAVEL, BLDG
Hydrograph

oo o DEE
orsd - S .
ol
0.65] :
0.6 .
0854
054 -

B Type lII 24-hr'[
10 YR Ralnfall—4 50"’

Runoff Area-13 926 sf

Runoff Volume-O 057 affﬂ

0.45 : : | ‘ RU“Off Depth 2 13“ )

003: b Tc=5 0 min _

ool o 1 CN'76 )

0254 o e , L . v
v B G R RIES RN | LENEE ¥ S B G120 a4 8
045G -t P L ‘
0.1§.L,1,,,f, L
0.054
0L
12 3

Flow (cfs)

Time (hours)
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Summary for Subcatchment 2S: PAVE\BLDG

Runoff = 2.31cfs @ 12.07 hrs, Volume= 0.172 af, Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt=0.02 hrs
Type 1l 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
* 11,437 98 Paved parking & bidg. HSG B
8,700 96 Gravel surface, HSG B
2,775 79 <50% Grass cover, Poor, HSG B
22,912 95 Weighted Average
11,475 50.08% Pervious Area
11,437 49.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVE\BLDG
Hydrograph
1 - ‘l TypeIII24hr

10 YR Ralnfall—4 50"
Runoff Area—22 91 2 sf
Runoff Vqume—O 172 af
Runoff Depth 392“

| Tc=50m|n,
CN—95

ZJ_,j

Flow (cfs)
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Summary for Subcatchment 3S: GRAVEL AREA, WOODS

Runoff = 415cfs @ 12.08 hrs, Volume= 0.286 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description

33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B

65,148 78 Weighted Average

65,148 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feetl) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: GRAVEL AREA, WOODS
Hydrograph
SRR B Type ||| 24 hr”"

10 YR Ramfall-4 50“
Runoff Area—65 148 sf,, |

Runoff Vqume-O 286 af

Runoff Depth =2. 29"
Tc—5 0 m|n |

CN 78

Flow (cfs)
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Summary for Subcatchment 4S: PAVE\BLDG

Runoff = 1.40 cfs @ 12.07 hrs, Volume= 0.105 af, Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
11,405 98 Roofs, HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVE\BLDG
Hydrograph

==

i o : Type I 24 hr

I 10YRRa|nfaII-450"

o o 'Runoff Area=13,930 sf

T RunoffVqume-O 105 af

Runoff Depth 392"

| c—50m|n

CN—95

Fiow (cfs)
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.20 cfs @ 12.07 hrs, Volume= 0.016 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT

Hydrograph
| ST ji'j;;,;; 'i*jjj‘ ”3 Type III 24-hr";
o 10 YR Rainfall=4.50" "
,,,,, Runoff Area=1 905 sf
Runoff Vqume—O 016 af,j
Runoff Depth-4 26“ }

o | ,,{Q L 3'j*' TC"'5 0 mln i

Flow (cfs)
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 0.80cfs @ 12.07 hrs, Volume= 0.062 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT
Hydrograph
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0.8 - S
0754 it
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Dl .
| T Type i 24-hr
N 10 YR Rainfall=4.50"
Runoff Area=7 650 sf
Runoff Volume=0.062 af
Runoff Depth=4. 26“:
- Tc—5 0 mlnr
CN 98;;'

Flow (cfs)
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Summary for Subcatchment 12S: ROOF RUNOFF

Runoff = 0.42cfs @ 12.07 hrs, Volume= 0.033 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
4.050 98 Roofs, HSG B
4,050 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 12S: ROOF RUNOFF
Hydrograph

| Type ||| 24-hr;
10 YR Ramfall—4 50", ,
Runoff Area=4, 050 sf
Runoff Volume=0. 033 af
BRI A | Runoff Depth=4. 26"
o e iﬁﬂ},: o | Tc—5 0 mm;:

Flow (cfs)
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Summary for Subcatchment 13S: GRAVEL AREA

Runoff = 0.49cfs @ 12.07 hrs, Volume= 0.037 af, Depth= 4.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type 1l 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
4,795 96 Gravel surface, HSG B
4,795 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ftift)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 13S: GRAVEL AREA
Hydrograph
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 16.81% Impervious, Inflow Depth= 2.26" for 10 YR event
inflow = 471cfs@ 12.12 hrs, Volume= 0.399 af
Outflow = 456 cfs@ 12.15 hrs, Volume= 0.399 af, Atten= 3%, Lag= 1.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 3.04 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 0.82 fps, Avg. Travel Time= 7.4 min

Peak Storage= 539 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n= 0.035 Earth, dense weeds
Length= 360.0' Slope= 0.0222 "/
Inlet invert= 502.00', Outlef Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph

= Inflow
= Qutflow

- [4s60fs |-

Inflow Area—2 115 ac
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 31.62% impervious, Inflow Depth= 2.48" for 10 YR event
Inflow = 7.08cfs @ 12.12 hrs, Volume= 0.638 af
Outflow = 7.08cfs@ 12.12 hrs, Volume= 0.638 af, Atten=0%, Lag= 0.2 min

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 3.59 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 1.1 min

Peak Storage= 128 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.89'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity= 37.62 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length=65.0' Slope= 0.0231 "'
Inlet Invert= 493.00", Outlet Invert= 491.50'

Reach 2R: CHANNEL

Hydrograph

5 e

75 | Inflow Area=3.083 ac

Avg Flow Depth=0.89"

d o ‘Max Vel=3. 59 fps,,,
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T & 5 6 7 B 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)




101 HUNTOON PRE-DEVELOPMENT

POST DEV JOHNSON Type Ill 24-hr 10 YR Rainfall=4.50"
Prepared by BC ENGINEERING & SURVEY, INC Printed 6/11/2018
HydroCAD® 10.00-15 s/n 01283 © 2015 HydroCAD Software Solutions LLC Page 93

Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 32.21% Impervious, Inflow Depth = 1.59" for 10 YR event
Inflow = 0.82cfs @ 12.08 hrs, Volume= 0.057 af

Qutflow = 0.82cfs @ 12.08 hrs, Volume= 0.057 af, Atten=0%, Lag= 0.0 min
Primary = 0.82cfs @ 12.08 hrs, Volume= 0.057 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=500.83' @ 12.08 hrs
Flood Elev= 500.37'

Device Routing Invert Outlet Devices

#1  Primary 500.37" 12.0" Round Culvert
L=232.0' RCP, square edge headwall, Ke= 0.500
inlet / Outlet invert= 500.37' / 497.82' S=0.0110'" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=0.82 cfs @ 12.08 hrs HW=500.83"' TW=497.07' (Dynamic Tailwater)
*_1=Culvert (Inlet Controls 0.82 cfs @ 2.31 fps)

Pond 5P: CB#4
Hydrograph
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A THR I R Inflow Area=0 430 ac’fﬁf
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 53.40% Impervious, Inflow Depth= 2.59" for 10 YR event
Inflow = 222 cfs @ 12.07 hrs, Volume= 0.162 af

Outflow = 222 cfs@ 12.07 hrs, Volume= 0.162 af, Atten= 0%, Lag= 0.0 min
Primary = 222 cfs @ 12.07 hrs, Volume= 0.162 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=497.07' @ 12.07 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L= 18.0' RCP, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 495.88' / 495.65' S=0.0128'"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.21 cfs @ 12.07 hrs HW=497.06' TW=496.72' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 2.21 cfs @ 2.81 fps)

Pond 6P: CB#3
‘ZJ ZEe
1 Inflow Area=0 750 ac,,,

Peak Elev-497 07'

| 120"
RoundCuIvert

. n=0.011
R N - L=18.0"
15‘f;‘fz,.{ﬂ;:_‘{':;;ff'S-00128'I'

Flow (cfs)
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 55.97% Impervious, Inflow Depth= 2.68" for 10 YR event
Inflow = 242 cfs @ 12.07 hrs, Volume= 0.177 af

Outflow = 242 cfs @ 12.07 hrs, Volume= 0.177 af, Atten= 0%, Lag= 0.0 min
Primary = 242 cfs @ 12.07 hrs, Volume= 0.177 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev=496.73' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices

#1  Primary 49565 12.0" Round Culvert
L=103.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 495.65' / 494.86' S=0.0077 '/ Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.41 cfs @ 12.07 hrs HW=496.72' TW=496.07" (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 2.41 cfs @ 3.56 fps)

Pond 7P: CB#2
Hydrograph
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 63.95% Impervious, inflow Depth= 2.97" for 10 YR event
Inflow = 3.22cfs @ 12.07 hrs, Volume= 0.240 af

Outflow = 3.22cfs@ 12.07 hrs, Volume= 0.240 af, Atten= 0%, Lag= 0.0 min
Primary = 3.22cfs @ 12.07 hrs, Volume= 0.240 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=496.08' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Qutlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=3.20 cfs @ 12.07 hrs HW=496.07" TW=493.82' (Dynamic Tailwater)
* _1=Culvert (Inlet Controls 3.20 cfs @ 4.07 fps)

Pond 8P: CBi#1

_ Hydrograph . _
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Summary for Pond 10P: ENLARGED STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 2.29" for 10 YR event
Inflow = 415cfs @ 12.08 hrs, Volume= 0.286 af

Outflow = 296 cfs@ 12.15 hrs, Volume= 0.226 af, Atten=29%, Lag= 4.6 min
Primary = 2.96cfs @ 12.15 hrs, Volume= 0.226 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 502.61' @ 12.15 hrs Surf.Area= 2,936 sf Storage= 3,553 cf

Plug-Flow detention time= 126.0 min calculated for 0.226 af (79% of inflow)
Center-of-Mass det. time= 45.8 min ( 876.8 - 831.0)

Volume Invert Avail.Storage _ Storage Description
#1 500.70' 4796 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 1,542 236 236
502.00 2,039 1,791 2,026
503.00 3,500 2,770 4,796
Device Routing Invert Outlet Devices
#1  Primary 502.25' 8.0'long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=2.95 cfs @ 12.15 hrs HW=502.61" TW=502.52" (Dynamic Tailwater)
* 1=Broad-Crested Rectangular Weir (Weir Controls 2.95 cfs @ 1.02 fps)
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Pond 10P: ENLARGED STORMWATER BASIN
Hydrograph
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Summary for Pond 11P: CULTEC 100HD

Inflow Area = 0.093 ac,100.00% Impervious, Inflow Depth = 4.26" for 10 YR event
Inflow = 0.42cfs @ 12.07 hrs, Volume= 0.033 af

Outflow = 0.19cfs @ 12.23 hrs, Volume= 0.028 af, Atten=56%, Lag= 9.6 min
Secondary = 0.19cfs @ 12.23 hrs, Volume= 0.028 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 499.55' @ 12.23 hrs Surf.Area= 1,050 sf Storage= 553 cf

Plug-Flow detention time= 171.1 min calculated for 0.028 af (85% of inflow)
Center-of-Mass det. time= 106.5 min ( 855.4 - 748.9)

Volume invert  Avail.Storage _Storage Description
#1A 498.63' 655 cf 15.00'W x 70.00'L. x 2.04'H Field A
2,144 cf Overall - 506 cf Embedded = 1,637 cf x 40.0% Voids
#2A 499.13' 506 cf Cultec C-100HD x 36 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 4 rows

1,161 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Secondary 499.13' 4.0" Round Culvert
L=23.0'" CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 499.13' / 498.90' S=0.0100"/' Cc=0.900
n= 0.010 PVC, smooth interior, Flow Area= 0.09 sf

#2  Secondary 499.80' 6.0" Round Culvert
L=23.0" CPP, mitered to conform to fill, Ke= 0.700
inlet / Outlet Invert= 499.80' / 499.34' S=0.0200'" Cc=0.900
n= 0.010 PVC, smooth interior, Flow Area= 0.20 sf

Secondary OQutFlow Max=0.19 cfs @ 12.23 hrs HW=499.55' (Free Discharge)
1=Culvert (Inlet Controls 0.19 cfs @ 2.13 fps)
2=Culvert ( Controls 0.00 cfs)
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Pond 11P: CULTEC 100HD
Hydrograph
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Summary for Pond 12P: P-BASIN

Inflow Area = 0.110 ac, 0.00% Impervious, Inflow Depth= 4.04" for 10 YR event

Inflow = 0.49cfs @ 12.07 hrs, Volume= 0.037 af

Outflow = 0.00cfs @ 24.07 hrs, Volume= 0.000 af, Atten= 100%, Lag= 719.9 min
Primary = 0.00cfs @ 24.07 hrs, Volume= 0.000 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 501.50' @ 24.07 hrs Surf.Area= 2,207 sf Storage= 1,610 cf

Plug-Flow detention time= 1,294.6 min calculated for 0.000 af (1% of inflow)
Center-of-Mass det. time= 736.3 min ( 1,500.3 - 764.0 )

Volume Invert  Avail.Storage Storage Description
#1 500.50' 2,779 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.50 383 0 0
501.00 1,911 574 574
502.00 2,500 2,206 2,779
Device Routing Invert Outlet Devices
#1  Primary 501.50' 5.0"long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.00 cfs @ 24.07 hrs HW=501.50' TW=500.41" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 0.00 cfs @ 0.13 fps)
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Pond 12P: P-BASIN
Hydrograph
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Summary for Subcatchment 1S: PAVE, GRAVEL, BLDG

Runoff = 1.11cfs @ 12.08 hrs, Volume= 0.076 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
* 6,030 98 Paved parking,& bldg. HSG B
7,350 56 Brush, Fair, HSG B
546 96 Gravel surface, HSG B
13,926 76 Weighted Average
7,896 56.70% Pervious Area
6,030 43.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: PAVE, GRAVEL, BLDG
Hydrograph

o Type III 24 hrm
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Summary for Subcatchment 2S: PAVE\BLDG

Runoff = 2.80cfs @ 12.07 hrs, Volume= 0.211 af, Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YR Rainfali=5.40"

Area (sf) CN Description
* 11,437 98 Paved parking & bidg. HSG B
8,700 96 Gravel surface, HSG B
2,775 79 <50% Grass cover, Poor, HSG B

22,912 95 Weighted Average
11,475 50.08% Pervious Area
11,437 49.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (fi/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVE\BLDG

Hydrograph
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Summary for Subcatchment 3S: GRAVEL AREA, WOODS

Runoff = 554 cfs @ 12.08 hrs, Volume= 0.381 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Hll 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B
65,148 78 Weighted Average
65,148 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: GRAVEL AREA, WOODS

Hydrograph

g1 BE EREEEE l Type|||24hr_

1 | 25 YR Ramfall-5 40"

Jdo Runoff Area'-65 148 sf,, ,
g Runoff Volume=0.381 af
3 - Runoff Depth=3.05" -
m-,‘if: §}’5il’_f_‘-:Tc-50mm

£ 0 o

e O e ———
12 3 4 8 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time (hours)




101 HUNTOON PRE-DEVELOPMENT

POST DEV JOHNSON Type lll 24-hr 25 YR Rainfall=5.40"
Prepared by BC ENGINEERING & SURVEY, INC Printed 6/11/2018
HydroCAD® 10.00-15 s/n 01283 © 2015 HydroCAD Software Solutions LLC Page 106

Summary for Subcatchment 4S: PAVE\BLDG

Runoff = 1.70cfs @ 12.07 hrs, Volume= 0.128 af, Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YR Rainfali=5.40"

Area (sf) CN Description
11,405 98 Roofs, HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVE\BLDG
Hydrograph
L
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Summary for Subcatchment 5§S: PAVEMENT

Runoff = 0.24 cfs @ 12.07 hrs, Volume= 0.019 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT
Hydrograph
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 0.96 cfs @ 12.07 hrs, Volume= 0.076 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT

Hydrograph
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Summary for Subcatchment 12S: ROOF RUNOFF

Runoff = 0.51cfs @ 12.07 hrs, Volume= 0.040 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
4050 98 Roofs, HSG B
4,050 100.00% Iimpervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 12S: ROOF RUNOFF

Hydrograph
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Summary for Subcatchment 13S: GRAVEL AREA

Runoff = 0.59cfs @ 12.07 hrs, Volume= 0.045 af, Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, di=0.02 hrs
Type Il 24-hr 25 YR Rainfali=5.40"

Area (sf) CN Description
4,795 96 Gravel surface, HSG B

4,795 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft7ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 13S: GRAVEL AREA
Hydrograph
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 16.81% Impervious, Inflow Depth = 3.02" for 25 YR event
Inflow = 7.01cfs @ 12.10 hrs, Volume= 0.533 af
Outflow = 6.85cfs @ 12.13 hrs, Volume= 0.533 af, Atten=2%, Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 3.44 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.87 fps, Avg. Travel Time= 6.9 min

Peak Storage= 717 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.63'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0' Slope= 0.0222 /'
Inlet Invert= 502.00", Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 31.62% Impervious, inflow Depth= 3.27" for 25 YR event
Inflow = 10.38cfs @ 12.10 hrs, Volume= 0.840 af
Outflow = 10.37cfs @ 12.11 hrs, Volume= 0.840 af, Atten= 0%, Lag= 0.2 min

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 3.99 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.05 fps, Avg. Travel Time= 1.0 min

Peak Storage= 169 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.07'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity= 37.62 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length=65.0' Slope=0.0231""
Inlet Invert= 493.00", Outlet invert= 491.50'

Reach 2R: CHANNEL

Hydrogrgph |
1 1 Inflow Area=3 083 ac"'
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Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 32.21% Impervious, Inflow Depth= 2.37" for 25 YR event
Inflow = 111cfs @ 12.08 hrs, Volume= 0.085 af

Qutflow = 1.11cfs @ 12.08 hrs, Volume= 0.085 af, Atten= 0%, Lag= 0.0 min
Primary = 1.11cfs @ 12.08 hrs, Volume= 0.085 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 500.92' @ 12.08 hrs
Fiood Elev= 500.37'

Device Routing Invert _Outlet Devices
#1  Primary 500.37' 12.0" Round Cuivert
L=232.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 500.37' / 497.82' S=0.0110"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=1.11 cfs @ 12.08 hrs HW=500.92' TW=497.90' (Dynamic Tailwater)
T _1=Cuivert (Inlet Controls 1.11 cfs @ 2.52 fps)

Pond 5P: CB#4
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 53.40% Impervious, Inflow Depth = 3.41" for 25 YR event
Inflow = 2.81cfs@ 12.07 hrs, Volume= 0.213 af

Qutflow = 281cfs@ 12.07 hrs, Volume= 0.213 af, Atten= 0%, Lag= 0.0 min
Primary = 2.81cfs @ 12.07 hrs, Volume= 0.213 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs /13
Peak Elev=497.93' @ 12.07 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L=18.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=2.79 cfs @ 12.07 hrs HW=497.90' TW=497.35' (Dynamic Tailwater)
T 1=Cuivert (inlet Controls 2.79 cfs @ 3.56 fps)

Pond 6P: CB#3
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 55.97% Impervious, Inflow Depth = 3.51" for 25 YR event
Inflow = 3.05cfs @ 12.07 hrs, Volume= 0.232 af

Outilow = 3.05cfs @ 12.07 hrs, Volume= 0.232 af, Atten=0%, Lag= 0.0 min
Primary = 3.05cfs @ 12.07 hrs, Volume= 0.232 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=497.38' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert _Outlet Devices
#1  Primary 495.65' 12.0" Round Culvert
L=103.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet invert= 495.65' / 494.86' S=0.0077 '/ Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=3.03 cfs @ 12.07 hrs HW=497.35' TW=496.47" (Dynamic Tailwater)
1=Culvert (Outlet Controls 3.03 cfs @ 3.86 fps)

Pond 7P: CB#2
:: —pr
I InflowArea=0793ac
[ PeakEIev-49738'
1207

RoundCuIvert

=0.011
L—1030"W
s-00077'/'

Flow (cfs)
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 63.95% Impervious, Inflow Depth= 3.81" for 25 YR event
Inflow = 4.01cfs @ 12.07 hrs, Volume= 0.308 af

Qutflow = 401cfs@ 12.07 hrs, Volume= 0.308 af, Atten= 0%, Lag= 0.0 min
Primary = 401cfs@ 12.07 hrs, Volume= 0.308 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev=496.48' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area=0.79 sf

Primary OutFlow Max=3.98 cfs @ 12.07 hrs HW=496.47" TW=494.03' (Dynamic Tailwater)
*_1=Culvert (Inlet Controls 3.98 cfs @ 5.07 fps)

Pond 8P: CB#1
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Summary for Pond 10P: ENLARGED STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 3.05" for 25 YR event
Inflow = 5,54 cfs @ 12.08 hrs, Volume= 0.381 af

Qutflow = 459cfs@ 12.13 hrs, Volume= 0.321 af, Atten= 17%, Lag= 3.1 min
Primary = 459cfs @ 12.13 hrs, Volume= 0.321 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, di= 0.02 hrs / 3
Peak Elev= 502.74' @ 12.13 hrs Surf.Area= 3,119 sf Storage= 3,933 cf

Plug-Flow detention time= 103.3 min calculated for 0.321 af (84% of inflow)
Center-of-Mass det. time= 36.8 min ( 859.5 - 822.8 )

Volume Invert  Avail.Storage Storage Description
#1 500.70' 4,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 1,542 236 236
502.00 2,039 1,791 2,026
503.00 3,500 2,770 4,796
Device Routing Invert Outlet Devices
#1  Primary 502.25' 8.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=4.56 cfs @ 12.13 hrs HW=502.74' =502.63' (Dynamic Tailwater)
1 _1=Broad-Crested Rectangular Weir (Weir Controls 4.56 cfs @ 1.17 fps)
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Pond 10P: ENLARGED STORMWATER BASIN
Hydrograph
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Summary for Pond 11P: CULTEC 100HD

Inflow Area = 0.093 ac,100.00% Impervious, Inflow Depth= 5.16" for 25 YR event

Inflow = 0.51cfs @ 12.07 hrs, Volume= 0.040 af

Qutflow = 0.21cfs@ 12.24 hrs, Volume= 0.035 af, Atten=58%, Lag= 10.4 min
Secondary = 0.21cfs @ 12.24 hrs, Volume= 0.035 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 499.63' @ 12.24 hrs Surf.Area= 1,050 sf Storage= 618 cf

Plug-Flow detention time= 156.6 min calculated for 0.035 af (88% of inflow)
Center-of-Mass det. time= 98.6 min ( 844.4 - 745.8 )

Volume Invert _ Avail.Storage _Storage Description
#1A 498.63' 655 cf 15.00'W x 70.00'L x 2.04'H Field A
2,144 cf Overall - 506 cf Embedded = 1,637 cf x 40.0% Voids
#2A 499.13' 506 cf Cultec C-100HD x 36 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50" x 1.86 sf x 4 rows

1,161 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices

#1  Secondary 499.13' 4.0" Round Culvert
L= 23.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 499.13' / 498.90' S=0.0100'" Cc= 0.900
n= 0.010 PVC, smooth interior, Flow Area= 0.09 sf

#2  Secondary 499.80' 6.0" Round Culvert
L= 23.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 499.80' / 499.34' S=0.0200'/" Cc=0.900
n= 0.010 PVC, smooth interior, Flow Area= 0.20 sf

Secondary OutFlow Max=0.21 cfs @ 12.24 hrs HW=499.63' (Free Discharge)
1=Culvert (Inlet Controls 0.21 cfs @ 2.46 fps)
2=Culvert ( Controls 0.00 cfs)
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Pond 11P: CULTEC 100HD
Hydrograph
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Summary for Pond 12P: P-BASIN

Inflow Area = 0.110 ac, 0.00% Impervious, Inflow Depth= 4.93" for 25 YR event

Inflow = 0.59 cfs @ 12.07 hrs, Volume= 0.045 af

Outflow = 0.02cfs @ 15.36 hrs, Volume= 0.008 af, Atten=97%, Lag= 197.6 min
Primary = 0.02cfs @ 15.36 hrs, Volume= 0.008 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 501.51' @ 15.36 hrs Surf.Area= 2,214 sf Storage= 1,635 cf

Plug-Flow detention time= 596.6 min calculated for 0.008 af (19% of inflow)
Center-of-Mass det. time= 352.4 min ( 1,112.1-759.7 )

Volume Invert Avail.Storage _Storage Description
#1 500.50' 2,779 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.50 383 0 0
501.00 1,911 574 574
502.00 2,500 2,206 2,779
Device Routing Invert Outlet Devices
#1  Primary 501.50' 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.02 cfs @ 15.36 hrs HW=501.51" TW=500.50' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 0.02 cfs @ 0.28 fps)
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Pond 12P: P-BASIN
Hydrograph
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Summary for Subcatchment 1S: PAVE, GRAVEL, BLDG

Runoff = 1.54 cfs @ 12.07 hrs, Volume= 0.106 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt=0.02 hrs
Type Ill 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
* 6,030 98 Paved parking,& bldg. HSG B
7,350 56 Brush, Fair, HSG B
546 96 Gravel surface, HSG B

13,926 76 Weighted Average
7,896 56.70% Pervious Area
6,030 43.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 1S: PAVE, GRAVEL, BLDG
Hydrograph

Type I 24 hr

100 YR Rainfall=6.70"
Runoff Area-13,926 sf
Runoff Volume=0.106 af
Runoff Depth—3 99“
Tc 5.0 mm
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Summary for Subcatchment 2S: PAVE\BLDG

Runoff = 3.51cfs @ 12.07 hrs, Volume= 0.268 af, Depth= 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type |l 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
* 11,437 98 Paved parking & bldg. HSG B
8,700 96 Gravel surface, HSG B
2,775 79 <50% Grass cover, Poor, HSG B
22,912 95 Weighted Average
11,475 50.08% Pervious Area
11,437 49.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 2S: PAVE\BLDG
Hydrograph
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Summary for Subcatchment 3S: GRAVEL AREA, WOODS

Runoff = 7.59cfs @ 12.07 hrs, Volume= 0.524 af, Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 YR Rainfali=6.70"

Area (sf) CN Description
33,118 60 Woods, Fair, HSG B
32,030 96 Gravel surface, HSG B
65,148 78 Weighted Average
65,148 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT ENTRY

Subcatchment 3S: GRAVEL AREA, WOODS

Hydrograph
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Summary for Subcatchment 4S: PAVE\BLDG

Runoff = 213 cfs @ 12,07 hrs, Volume= 0.163 af, Depth= 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type il 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
11,405 98 Roofs, HSG B
2,525 79 <50% Grass cover, Poor, HSG B
13,930 95 Weighted Average
2,525 18.13% Pervious Area
11,405 81.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 4S: PAVE\BLDG
Hydrograph
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Summary for Subcatchment 5S: PAVEMENT

Runoff = 0.30cfs @ 12.07 hrs, Volume= 0.024 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt=0.02 hrs
Type Il 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
1,905 98 Paved parking, HSG B
1,905 100.00% Impervious Area

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

50 Direct Entry, DIRECT ENTRY

Subcatchment 5S: PAVEMENT
Hydrograph
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Summary for Subcatchment 6S: PAVEMENT

Runoff = 1.19cfs @ 12.07 hrs, Volume= 0.095 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
7,650 98 Paved parking, HSG B
7,650 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/it)  (fi/sec) (cfs)
5.0 Direct Entry, DIRECT ENTRY

Subcatchment 6S: PAVEMENT
Hydrograph
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Summary for Subcatchment 12S: ROOF RUNOFF

Runoff = 0.63cfs @ 12.07 hrs, Volume=

0.050 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description

4,050 98 Roofs, HSG B

4,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft)

(ft/sec) (cfs)

5.0

Direct Entry, DIRECT ENTRY

Subcatchment 12S: ROOF RUNOFF

Hydrograph
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Summary for Subcatchment 13S: GRAVEL AREA

Runoff = 0.74 cfs @ 12.07 hrs, Volume= 0.057 af, Depth= 6.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs
Type 1ll 24-hr 100 YR Rainfall=6.70"

Area (sf) CN Description
4,795 96 Gravel surface, HSG B
4,795 100.00% Pervious Area

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

5.0 Direct Entry,

Subcatchment 13S: GRAVEL AREA

Hydrograph
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Summary for Reach 1R: INTERMITTENT STREAM

Inflow Area = 2.115 ac, 16.81% Impervious, Inflow Depth= 4.16" for 100 YR event
Inflow = 9.65cfs @ 12.10 hrs, Volume= 0.732 af
Outflow = 946 cfs @ 12.12 hrs, Volume= 0.732 af, Atten=2%, Lag= 1.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Max. Velocity= 3.79 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 0.94 fps, Avg. Travel Time= 6.4 min

Peak Storage= 899 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.00' Flow Area= 4.0 sf, Capacity= 18.47 cfs

6.00' x 1.00' deep Parabolic Channel, n=0.035 Earth, dense weeds
Length= 360.0' Slope= 0.0222 /'
Inlet Invert= 502.00", Outlet Invert= 494.00'

Reach 1R: INTERMITTENT STREAM

Hydrograph
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Summary for Reach 2R: CHANNEL

Inflow Area = 3.083 ac, 31.62% Impervious, Inflow Depth = 4.44" for 100 YR event
Inflow = 14.11cfs @ 12.10 hrs, Volume= 1.140 af
Outflow = 1411 cfs @ 12.10 hrs, Volume= 1.140 af, Atten=0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Max. Velocity= 4.34 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.13 fps, Avg. Travel Time= 1.0 min

Peak Storage= 211 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.24'
Bank-Full Depth= 2.00' Flow Area= 6.7 sf, Capacity= 37.62 cfs

5.00' x 2.00' deep Parabolic Channel, n=0.040 Earth, cobble bottom, clean sides
Length= 65.0' Slope= 0.0231 "/
Inlet Invert= 493.00", Outlet Invert= 491.50'

Reach 2R: CHANNEL
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Summary for Pond 5P: CB#4

Inflow Area = 0.430 ac, 32.21% Impervious, Inflow Depth = 3.54" for 100 YR event
Inflow = 1.54cfs@ 12.07 hrs, Volume= 0.127 af

Outflow = 154 cfs @ 12.07 hrs, Volume= 0.127 af, Atten=0%, Lag= 0.0 min
Primary = 1.54cfs @ 12.07 hrs, Volume= 0.127 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs /3
Peak Elev= 501.06' @ 12.08 hrs
Flood Elev= 500.37'

Device Routing Invert OQutlet Devices
#1  Primary 500.37' 12.0" Round Culvert

L= 232.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 500.37' / 497.82' S=0.0110""" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area=0.79 sf

Primary OutFlow Max=1.51 cfs @ 12.07 hrs HW=501.05' TW=499.63' (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 1.51 cfs @ 3.72 fps)

Pond 5P: CB#4
Hydrograph
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Summary for Pond 6P: CB#3

Inflow Area = 0.750 ac, 53.40% Impervious, Inflow Depth = 4.63" for 100 YR event
Inflow = 3.68cfs @ 12.07 hrs, Volume= 0.289 af

Qutflow = 3.68cfs@ 12.07 hrs, Volume= 0.289 af, Atten= 0%, Lag= 0.0 min
Primary = 3.68cfs @ 12.07 hrs, Volume= 0.289 af

Routing by Dyn-Stor-ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=499.69' @ 12.07 hrs
Flood Elev= 499.53'

Device Routing Invert Outlet Devices
#1  Primary 495.88' 12.0" Round Culvert
L=18.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.88' / 495.65' S=0.0128'/" Cc=0.900
n=0.011 Concrete pipe, siraight & clean, Flow Area= 0.79 sf

" Primary OutFlow Max=3.65 cfs @ 12.07 hrs HW=499.62' TW=498.69' (Dynamic Tailwater)
*_1=Culvert (Inlet Controls 3.65 cfs @ 4.65 fps)

Pond 6P: CB#3
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Summary for Pond 7P: CB#2

Inflow Area = 0.793 ac, 55.97% Impervious, Inflow Depth = 4.73" for 100 YR event
Inflow = 3.97cfs@ 12.07 hrs, Volume= 0.313 af

Outflow = 3.97cfs@ 12.07 hrs, Volume= 0.313 af, Atten=0%, Lag= 0.0 min
Primary = 3.97 cfs @ 12.07 hrs, Volume= 0.313 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=498.74' @ 12.07 hrs
Fiood Elev= 499.70'

Device _Routing Invert Outlet Devices

#1  Primary 495.65' 12.0" Round Culvert
L=103.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 495.65' / 494.86' S= 0.0077'/ Cc=0.900
n= 0.011 Concrete pipe, straight & ciean, Flow Area= 0.79 sf

Primary OutFlow Max=3.94 cfs @ 12.07 hrs HW=498.69' TW=497.20' (Dynamic Tailwater)
T 1=Culvert (Outiet Controis 3.94 cfs @ 5.02 fps)

Pond 7P: CB#2
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Summary for Pond 8P: CB#1

Inflow Area = 0.969 ac, 63.95% Impervious, Inflow Depth = 5.05" for 100 YR event
Inflow = 516 cfs @ 12.07 hrs, Volume= 0.408 af

Outflow = 516 cfs @ 12.07 hrs, Volume= 0.408 af, Atten= 0%, Lag= 0.0 min
Primary = 5.16cfs @ 12.07 hrs, Volume= 0.408 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev=497.22' @ 12.07 hrs
Flood Elev= 499.70'

Device Routing Invert Outlet Devices
#1  Primary 494.86' 12.0" Round Culvert
L=45.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 494.86' / 493.00' S=0.0413'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=5.13 cfs @ 12.07 hrs HW=497.20' TW=494.20' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 5.13 cfs @ 6.53 fps)

Pond 8P: CB#1
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Summary for Pond 10P: ENLARGED STORMWATER BASIN

Inflow Area = 1.496 ac, 0.00% Impervious, Inflow Depth = 4.20" for 100 YR event
Inflow = 7.59cfs @ 12.07 hrs, Volume= 0.524 af

Outflow = 6.51cfs@ 12.12 hrs, Volume= 0.465 af, Atten= 14%, Lag= 2.8 min
Primary = 6.51cfs @ 12.12 hrs, Volume= 0.465 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt=0.02 hrs / 3
Peak Elev= 502.86' @ 12.12 hrs Surf.Area= 3,297 sf Storage= 4,323 cf

Plug-Flow detention time= 83.7 min calculated for 0.464 af (89% of inflow)
Center-of-Mass det. time= 30.8 min ( 844.5 - 813.6)

Volume invert  Avail.Storage _Storage Description
#1 500.70' 4,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
500.70 30 0 0
501.00 1,642 236 236
502.00 2,039 1,791 2,026
503.00 3,500 2,770 4,796
Device Routing Invert Outlet Devices
#1  Primary 502.25' 8.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=6.50 cfs @ 12.12 hrs HW=502.86' TW=502.73' (Dynamic Tailwater)
Y -1=Broad-Crested Rectangular Weir (Weir Controls 6.50 cfs @ 1.33 fps)
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Pond 10P: ENLARGED STORMWATER BASIN
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Summary for Pond 11P: CULTEC 100HD

Inflow Area = 0.093 ac,100.00% Impervious, Inflow Depth = 6.46" for 100 YR event
Inflow = 0.63cfs @ 12.07 hrs, Volume= 0.050 af

Outflow = 0.25cfs @ 12.26 hrs, Volume= 0.045 af, Atten=60%, Lag= 11.5 min
Secondary = 0.25cfs @ 12.26 hrs, Volume= 0.045 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 499.76' @ 12.26 hrs Surf.Area= 1,050 sf Storage= 715 cf

Plug-Flow detention time= 140.2 min calculated for 0.045 af (90% of inflow)
Center-of-Mass det. time= 90.2 min ( 832.8 - 742.6 )

Volume Invert Avail.Storage _Storage Description
#1A 498.63' 655 cf 15.00'W x 70.00'L. x 2.04'H Field A
2,144 cf Overall - 506 cf Embedded = 1,637 cf x 40.0% Voids
#H2A 499.13' 506 cf Cultec C-100HD x 36 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 4 rows

1,161 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Secondary 499.13' 4.0" Round Culvert
L=23.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Qutlet Invert= 499.13'/ 498.90' S=0.0100"/ Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#2  Secondary 499.80' 6.0" Round Culvert
L=23.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 499.80' / 499.34' S=0.0200'/" Cc=0.900
n= 0.010 PVC, smooth interior, Flow Area= 0.20 sf

Secondary OutFlow Max=0.25 cfs @ 12.26 hrs HW=499.76' (Free Discharge)
1=Culvert (Iniet Controls 0.25 cfs @ 2.90 fps)
2=Culvert ( Controls 0.00 cfs)
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Pond 11P: CULTEC 100HD
Hydrograph
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Summary for Pond 12P: P-BASIN

Inflow Area = 0.110 ac, 0.00% impervious, Inflow Depth = 6.22" for 100 YR event
Inflow = 0.74 cfs @ 12.07 hrs, Volume= 0.057 af

Outflow = 0.07cfs@ 12.77 hrs, Volume= 0.020 af, Atten= 90%, Lag=42.2 min
Primary = 0.07cfs @ 12.77 hrs, Volume= 0.020 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-34.00 hrs, dt= 0.02 hrs / 3
Peak Elev= 501.53' @ 12.77 hrs Surf.Area= 2,226 sf Storage= 1,679 cf

Plug-Flow detention time= 371.6 min calculated for 0.020 af (36% of inflow)
Center-of-Mass det. time= 209.6 min ( 964.5 - 754.9)

Volume Invert Avail.Storage _Storage Description

#1 500.50' 2,779 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) {cubic-feet)

500.50 383 0 0

501.00 1,911 574 574

502.00 2,500 2,206 2,779
Device Routing invert OQutiet Devices

#1  Primary 501.50' 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.07 cfs @ 12.77 hrs HW=501.53' TW=500.62' (Dynamic Tailwater)
Tt _1=Broad-Crested Rectangular Weir (Weir Controls 0.07 cfs @ 0.43 fps)
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Pond 12P: P-BASIN
Hydrograph
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Massachusetts Department of Environmental Protection
)% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

Important: When A Stormwater Report must be submitted with the Notice of Intent permit application to document

gmﬁe"‘c‘ém’&z . compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for

use only the tab the Stormwater Report (which should provide more substantive and detailed information) but is offered

key to move your here as a tool to help the applicant organize their Stormwater Management documentation for their

cursor - do not Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,

E:; the return the Stormwater Report must contain the engineering computations and supporting information set forth in
: Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and

’| certified by a Registered Professional Engineer (RPE) licensed in the Commonweaith.

The Stormwater Report must include:
|MA‘| e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.! This Checklist
is to be used as the cover for the completed Stormwater Report.
Applicant/Project Name
Project Address
Name of Firm and Registered Professional Engineer that prepared the Report
Long-Term Pollution Prevention Plan required by Standards 4-6
Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8
e Operation and Maintenance Plan required by Standard 9

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

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the ‘
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the.
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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Massachusetts Department of Environmental Protection
)% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. Ifitis
determined that a specific item does not apply to the project under review, piease note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

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

New development
[0 Redevelopment

[] Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
7% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

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

Minimizing disturbance to existing trees and shrubs

O X O

LID Site Design Credit Requested:

[] Credit1

[] Credit2

] Credit3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

O 0o ogoooaodd

Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

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

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

Standard 3: Recharge

Soil Analysis provided.

[ Required Recharge Volume calculation provided.

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

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

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

X Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infittration BMPs is sufficient to

generate the required recharge volume.

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

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

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[0 M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

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

RJ-2018swcheck.doc « 04/01/08 Stormwater Report Checklist « Page 4 of 8




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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

I The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

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

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

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

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

O x**°

[ is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

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

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

O

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

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
[] The BMP is sized (and calculations provided) based on:

] The %" or 1" Water Quality Volume or

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

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

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

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

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

[
] The NPDES Multi-Sector General Permit does not cover the land use.
[ LUHPPLs are located at the site and industry specific source control and poliution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLS to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

O

All exposure has been eliminated.

[l

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

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

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

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

[] Limited Project

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

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

with a discharge to a critical area

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

[ Bike Path and/or Foot Path
[ Redevelopment Project

[0 Redevelopment portion of mix of new and redevelopment.

O

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Pian;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

<] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
K Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X

Name of the stormwater management system owners;

X

Party responsible for operation and maintenance;

X

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

X

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

Description and delineation of public safety features;

OO

Estimated operation and maintenance budget; and

X Operation and Maintenance Log Form.

] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

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

[] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
Xl The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

X An lllicit Discharge Compliance Statement is attached;

] NO illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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STORM WATER MANAGEMENT
LONG-TERM OPERATION AND MAINTENANCE PLAN

SITE: 101 Huntoon Memorial Highway
Leicester, MA 01542

PREPARED FOR: 101 Huntoon, LLC
101 Huntoon Memorial Highway
Leicester, MA 01542

DATE: June 5, 2018

BC Engineering & Survey, Inc.
P. O. Box 466, Oxford, MA 01540




June 5, 2018

Town of Leicester
Leicester Planning Board
3 Washburn Square
Leicester, MA 01524

RE: 101 Huntoon, LLC
101 Huntoon Memorial Highway
Leicester, MA

Operation and Maintenance Plan:

Owner of Facility: 101 Huntoon, LLC
101 Huntoon Memorial Highway
Leicester, MA 01542

Operator of Facility: 101 Huntoon, LLC
101 Huntoon Memorial Highway
Leicester, MA 01542

Operation and Maintenance Procedures:

f—

Pavement shall be kept clean of all debris and swept annually of winter sand.

2. Existing catch basins shall be inspected quarterly for siltation buildup and cleaned
as necessary

3. Stormwater chambers shall be inspected annually to ensure proper infiltration,
check inlets and outlets for clogging and remove any debris as required.

4. All snow is to be stockpiled in the designated snow storage area as noted on the
plans, once weather permits the snow storage area shall be cleaned of all liter.

5. See Site Improvement Plans for additional Storm Water Pollution

Prevention notes and details.

Respectively submitted
101 Huntoon, LLC




Long-Term Operation and Maintenance Plan
Storm Water Management System

SITE: 101 Huntoon Memorial Highway, Leicester, MA

Inspector’s Name: Date: Time:
Inspector’s Qualifications:
Days Since Last Rainfall: Amount of Last Rainfall: in.
STORM WATER BMP’S MAINTENANCE REQUIRED CORRECTIVE ACTION & DATE
YES/ NO

Roof Runoff Infiltration System

Catch Basins

Level Spreaders

Snow Storage Area

Enlarged Storm Water Basin




FIGURE 1

ASSESSORS MAP




Unofficial Property Record Card - Leicester, MA
General Property Data

Parcel ID 44 B6.3 0 ' Account Numbher
Prior Parcel ID -~
Property Owner CHERRY HILL REAL ESTATE CORP Property Location 101 HUNTOON MEMORIAL HW
Property Use IND WHS
Mailing Address PO BOX 325 Most Recent Sale Date 2/22/2001
' Legal Reference 23574-126
City ROCHDALE Grantor DAIGE,JOHN V
Mailing State MA Zip 01542 Sale Price 100
ParcelZoning Land Area 1.490 acres

Current Property Assessment

Card 1 Value Building Value 438,200 Xtra Fea\):ul':: 20,100 Land Value 92,300 Total Value 550,600

Building Description

Building Style INDUST-LT Foundation Type CONCRETE Flooring Type CONCRETE
# of Living Units 1 Frame Type STEEL Basement Floor N/A
Year Built 2000 Roof Structure FLAT Heating Type FORGED H/A

Building Grade AVERAGE Roof Cover METAL Heating Fuel OIL

Building Condition Average Siding CORREG STL Air Conditioning 10%
- Finished Area (SF) 13680 Interior Walls MINIMUM # of Bsmt Garages 0
Number Rooms 0 # of Bedrooms 0 # of Full Baths 2
# of 3/4 Baths 0 # of 1/2 Baths 0 # of Other Fixtures 1

L

Legal Description

Narrative Description of Property

This property contains 1.490 acres of land mainly classified as IND WHS with a(n) INDUST-LT style building, built about 2000 , having

CORREG S !1-. exterior and METAL roof cover, with 1 uniﬂsli 0 room‘sli 0 bedroom‘szi 2 bath‘sk 0 half bath‘sz.
Property images

3FL
FFL

FFL

Disclaimer. This information is believed to be comect but is subject fo change and is not warranteed.
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FIGURE 2

RECORDED DEED AND PLANS




, 101 Huntoon Memorial Highway, Leicester, MA

&

Bk: 56827 Pg: 364

AR

Bk: 58827 Pg: 364 ]
Page: 1 of 3 03/08/2017 03:60 PM WD

MASSACHUSETTS EXCISE Tax
Worceste, Distrier ARop #20 001
Date; 03/0872017 03:50 P

Curl¥# 165650 04932 Docy 00024135
Fee: $4,696 a9 Cons:$1.030,000.00

QUITCLAIM DEED

Cherry Hill Real Estate Corp., also known as Cherry Hill Real Estate Corporation, a
corporation duly established under the laws of the Commonwealth of Massachusetts having a

usual place of business at 5 Sacks Drive, Cherry Valley, MA for consideration paid and in full
consideration of ‘

ONE MILLION THIRTY THOUSAND ($1,030,000.00) DOLLARS

grants to 101 Huntoon, LLC, a Massachusetts limited liability company with a mailing address
of 101 Huntoon Memorial Highway, Rochdale, MA 01542

with quitclaim covenants
PARCEL ONE

A certain tract or parcel of land with the buildings thereon, located on the northeasterly
side of Route 56 in the Town of Leicester, County of Worcester, Commonwealth of
Massachusetts, which is shown as Lot 3 on a “Plan of Land Owned by Karl Klosek” dated
December 26, 1983, drawn by George E. Smith, Jr., Surveyor, and recorded with the Worcester
District Registry of Deeds, Plan Book 517, Plan 68, which parcel is further bounded and
described as follows:

BEGINNING at the most westerly point thereof on the northeasterly line of Route 56 at
the most southerly corner of Lot 4 on said plan;

THENCE N. 58° 55’ 30” E. a distance of 408 feet, more or less, along Lot 4 to a point in
a stone wall at land now or formerly of one Cooper;

THENCE S. 9° 43’ 48" E. a distance of 185.5 feet along the stone wall and land now or

formerly of one Cooper to a point;

THENCE 8. 58° 33° 06” W. a distance of 341.07 feet along land now or formerly of
General Machine & Tool, Inc. to a point on the sideline of Route 56; 4

THENCE N. 31°04’ 30” W. a distance of 175.00 feetalon& the sideline of Route 56 to

the point of beginning,
~iliun JLBST.L._".CT (HeN &’ﬂ)

TITLE ﬁ%y £y /

Latz,




Bk: 56827 Pg: 365

CONTAINING, according to said plan, 65,140 square feet.

BEING the same premises conveyed to Cherry Hill Real Estate Corp. by deed dated
November 2, 2000 and recorded with the Worcester District Registry of Deeds in Book 23574,
Page 126.

PARCEL TWO

A certain parcel of land located to the east of Huntoon Highway, Massachusetts Highway
Route 56, in the Town of Leicester, in Worcester County, Massachusetts and being shown as Lot
2 on a plan of land entitled “PLAN OF LAND LOCATED NEAR HENSHAW STREET,
LEICESTER, MASSACHUSETTS OWNED BY DAVID A, COOPER, MARJORIE A.
COOPER, JAMES H. COOPER, HAZEL M. COOPER, RICHARD A. COOPER, AND JAMES -.
A. COOPER, PREPARED FOR DAVID AND RICHARD COOPER, 515 HENSHAW ST.,
ROCHDALE, MA 01542” PREPARED BY LAND PLANNING, INC., CIVIL ENGINEERS,
LAND SURVEYORS, ENVIRONMENTAL CONSULTANTS, DATED JULY 17, 2006 and

recorded in the Worcester District Registry of Deeds (‘the “Registry™) in Plan Book 847, Plan
58.

No implied easement by necessity is intended to be granted over or with respect to the
remaining land of David A, Cooper, James A. Cooper, Marjorie A. Cooper and Richard A.

Cooper, ¢o-partners under the general partnership d/b/a Coopers’ Hilltop Farm as in deed
recorded in Book 42016, Page 204,

BEING the same premises conveyed to Cherry Hill Real Estate Corporation by deed

dated October 24, 2007 and recorded with the Worcester District Registry of Deeds in Book
42016, Page 204.

GRANTOR certifies under pains and penalties of perjury that the property hereby

conveyed is not a principal residence and further certifies under oath that no person is entitled to
claim a homestead in this property.

This conveyance does not constitute the sale or transfer of all or substantially all of the
grantor’s assets within the Commonwealth of Massachusetts.

Signature page to follow
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Witness my hand and seal this 3’ day of /Ptde e 4 ,2017.

Cherry Hill Real Estate Corp.

. Daige, President andl Treasurer 5,3-(‘\(

COMMONWEALTH OF MASSACHUSETTS

WORCESTER, SS M{( 5017

John V. Daige personally appeared before me and acknowledged having signed the
foregoing document voluntarily for its stated purpose, in his capacity as President & Treasurer of
Cherry Hill Real Estate Corp. and further swore or affirmed to me that the contents of the document
are truthful and accurate to the best of his knowledge, whose identity I determined by.

X driver's license or other state or federal govemnment document bearing a
photographic image
a oath or affirmation of a credible witness known to me who knows the above
signatory,
O  my own personal knowledge of identity of the signatory, to be the person whose

name is signed above, .

Notary Public: ’
My commission expires:

FATNZ?M M FWNEG_AN
Ww%'&'w-

u -
"Wy 20, 2017

ATTEST: WORC. Anthony J. Vigliat, Register
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1.57+AC
PB 847-58

Area used for addtional commerciol
porking and storage

Lor 3
A = B5,140xSF

408.00'

341.07'

PARKING

Plpe l 175.00° 175.00°

HUNTOON MEMORIAL HIGHWAY

DEED REF:23574-126
PLAN REF:517-68

CERTIFICATION MADE TO:LAW OFFICES OF JENEEN M MORAN ESQ

| HEREBY CERTIFY THAT THE BUILDING SHOWN ON THIS PLAN IS LOCATED ON THE ;
GROUND APPROXIMATELY AS SHOWN AND CONFORMED TO THE DIMENSIONAL \‘

! ALSO CERTIFY THAT THE BUILDING(S) SHOWN HEREON DO NOT LIE WITHIN A
FEDERALLY DESIGNATED FLOOD HAZARD AREA AS OEFINED ON THE F.EM.A. FLOOD
HAZARD BOUNDARY MAP FOR THE TOWN/CITY OF LEICESTER » MASS,

THIS PLAN WAS NOT MADE FROM AN INSTRUMENT SURVEY AND IS FOR MORTGAGE
PURPOSES ONLY. FURTHERMORE, IT IS NOT TO BE USED FOR THE PHYSICAL
ESTABLISHMENT OF PROPERTY LINES AND/OR CERTIFICATION OF FENCES, PLANTINGS,

G.
JOSEPHSON
THIS CERTIFICATION IS BASED UPON THE LEGAL DESCRIPTION(S) OF THE PREMISES No. 35035
SHOWN HEREON WHICH WERE PROVIDED BY THE CLIENT, TOWN TAX MAPS, LINES OF
OCCUPATION AND DOES NOT PURPORT TO REVEAL ANY INCONSISTENCES AND /OR
ENCROACHMENTS WHICH MAY BE DISCOVERED WITH A FULL AND COMPLETE T
SEARGH, EXAMINATION OF ABUTTING DEEDS, OR INSTRUMENT SURVEY NO
CERTIFICATION IS HEREBY MADE WITH RESBECT TO ANY OTHER PROVISIONS OF SAID

%N‘A)X(ssociotes, Inc. I

President Date 02/28/17

MORTGAGE INSPECTION
PLOT PLAN
IN

LEICESTER, MASS.

Scale 1" = 120’

P.N. ASSOCIATES, INC.

310 Oak Street
Shrewsbury, MA

508-958-2914
Fax 508-519-9198




FIGURE 3

SOILS INFORMATION




Soil Map—Worcester County, Massachusetts, Southern Part
(101 HUNTOON MEMORIAL HIGHWAY LEICESTER, MA)
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Natural Resources Web Soil Survey 5/4/2017
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Soil Map—Worcester County, Massachusetts, Southem Part

101 HUNTOON MEMORIAL
HIGHWAY LEICESTER, MA

Map Unit Legend

Worcester County, Massachusetts, Southern Part (MA615)
Map Unit Symbol - Map Unit Name Acres in AOI Percent of AOl

1 Water 194 2.9%

3A Scarboro and Walpole soils, 0 0.0 0.0%
to 3 percent slopes

51A Swansea muck, 0 to 1 percent 9.1 1.4%
slopes

52A Freetown muck, 0 to 1 percent 194 2.9%
slopes

73A Whitman fine sandy loam, 0 to 21.3 3.2%
3 percent slopes, extremely
stony

2548 Merrimac fine sandy loam, 3 to 69.8 10.6%
8 percent slopes

300B Montauk fine sandy loam, 3 to 51.0 7.8%
8 percent slopes

300C Montauk fine sandy loam, 8 to 13.0 2.0%
15 percent slopes

302B Montauk fine sandy loam, 0 to 43.8 6.7%
8 percent slopes, extremely
stony

302C Montauk fine sandy loam, 8 to 64.0 9.7%
15 percent slopes, extremely
stony

302E Montauk fine sandy loam, 15 13.5 21%
to 35 percent slopes,
extremely stony

3058 Paxton fine sandy loam, 3to 8 38.5 5.9%
percent slopes

305C Paxton fine sandy loam, 8 to 42.3 6.4%
15 percent slopes

306D Paxton fine sandy loam, 15 to 220 3.3%
25 percent slopes _

307B Paxton fine sandy loam, O to 8 14.2 22%
percent slopes, extremely
stony

310B Woodbridge fine sandy loam, 3 1.4 0.2%
to 8 percent slopes

312B Woodbridge fine sandy loam, 0 0.7 0.1%
to 8 percent slopes,
extremely stony

315A Scituate fine sandy loam, 0 to 37.7 5.7%
3 percent slopes

315B Scituate fine sandy loam, 3 to 35.0 5.3%
8 percent slopes

USDA  Natural Resources Web Soil Survey 5/4/2017

&% Conservation Service

National Cooperative Soil Survey
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Soil Map—Worcester County, Massachusetts, Southem Part

101 HUNTOON MEMORIAL
HIGHWAY LEICESTER, MA

Worcester County, Massachusetts, Southern Part (MA615)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

317B Scituate fine sandy loam, 3 to 721 11.0%
8 percent slopes, extremely
stony

422B Canton fine sandy loam, O to 8 16.9 2.6%
percent slopes, extremely
stony

422C Canton fine sandy loam, 8 to 36.4 5.5%
15 percent slopes, extremely
stony

422E Canton fine sandy loam, 15 to 0.9 0.1%
35 percent slopes, extremely
stony

651 Udorthents, smoothed 15.0 2.3%

Totals for Area of Interest 657.5 100.0%

usba  Natural Resources Web Soil Survey 51412017

@l Conservation Service

National Cooperative Soil Survey
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FIGURE 4

SITE AERIAL
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FIGURE 5

PER-DEVELOPMENT
WATERSHED DELINEATION
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FIGURE 6

POST-DEVELOPMENT
WATERSHED DELINEATION
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101 HUNTOON MEMORIAL HIGHWAY
LEICESTER, MA

DRAWING INDEX

TITLE SHEET NO.
SYSTEM LAYOUT SHEET 10F 4
SYSTEM CALCULATION SHEET 20F4
SYSTEM OVERLAY SHEET 30F4
DETAIL SHEET 40F 4

COMBINED PROJECT MATERIALS LIST

CONTACTOR 100RHD STARTER 4 PIECES
CONTACTOR 100EHD END a1 PIECES
HVLY SFCX2 FEED CONNECTORS 6 PIECES
CULTEC NO. 410 NON- WOVEN GEOTEXTILE* 353 $Q.YARDS
CULTEC NO. 66 WOVEN GEOTEXTILE &' x 100’ 80 LINEAL FEET
1-2 INCH WASHED, CRUSHED STONE 90 TONS

*7.5 FT WIDE ROLLS = 300 8Q. YARDS
*12.5 FT WIDE ROLLS = 500 SQ. YARDS

PROJECT INFORMATION

PROJECT NO: 18-0786.00
KEVIN GOODRICH
CULTEC SALES REP: 475-289-7075

KGOODRICH@CULTEC.COM

GORDON JOHNSON
CULTEC CAD TECH: 476-289-7116

GJOHNSON@CULTEC.COM

COMMENTS:

© CULTEC, Inc.

Subsurface Stormwater Management Systems

P.O. Box 280 PH: (203) 775-4416

878 Federal Road PH: (800) 4-CULTEC

Brookfield, CT 06804 FX: (203) 775-1462
CULTEC www.cultec.com tech@cultec.com

NOTE: THESE SHOP DRAWINGS MAY CONTAIN COMPONENTS INCLUDING BUT NOT
LIMITED TO MANHOLES, CATCH BASINS, STORM PIPES AND FITTINGS, MANIFOLDS,
CASTINGS AND OTHER NECESSARY APPURTENANCES THAT MAY NOT BE SUPPLIED BY
CULTEC, INC. IT IS THE RESPONSIBILITY OF THE CONTRACTOR AND/OR SUPPLIER TO

CONFIRM WITH CULTEC THE MATERIALS PROVIDED.

BEFORE YOU BEGIN - REQUIRED MATERIALS AND EQUIPMENT

s

10.
11.
12.

13.

PROPER GEOTECHNICAL SOIL EVALUATION BY A QUALIFIED ENGINEER OR SOIL SCIENTIST TO DETERMINE SUITABILITY
OF STRUCTURAL INSTALLATION

OSHA COMPLIANCE

CULTEC WARNING TAPE, OR EQUIVALENT

ASSURANCES FROM LOCAL UTILITIES THAT NO UNDERGROUND GAS, ELECTRICAL OR OTHER POTENTIALLY DANGEROUS
PIPELINES OR CONDUITS ARE ALREADY BURIED AT THE SITE

ACCEPTABLE 1- 2 INCH (25 - 51 mm) WASHED, CRUSHED STONE AS DETAILED IN CULTEC'S INSTALLATION INSTRUCTIONS.
CLEANLINESS OF STONE TQ BE VERIFIED BY ENGINEER.

ACCEPTABLE FiLL MATERIAL AS SHOWN IN CULTEC'S INSTALLATION INSTRUCTIONS.

ALL CULTEC CHAMBERS AND ACCESSORIES AS SPECIFIED IN THE ENGINEER'S PLANS INCLUDING CULTEC NO. 410
NON-WOVEN GEOTEXTILE, CULTEC STORMFILTER AND CULTEC NO. 66 WOVEN GEOTEXTILE, WHERE APPLICABLE.
RECIPROCATING SAW OR ROUTER

STONE BUCKET

STONE CONVEYOR AND/OR TRACKED EXCAVATOR

TRANSIT OR LASER LEVEL MEASURING DEVICE

COMPACTION EQUIPMENT WITH MAXIMUM GROSS VEHICLE WEIGHT OF 12,000 LBS (5,440 KGS). VIBRATORY ROLLERS MAY
ONLY BE USED ON THE STONE BASE PRIOR TO THE INSTALLATION OF CHAMBERS.

CHECK CULTEC CHAMBERS FOR DAMAGE PRIOR TO INSTALLATION, DO NOT USE DAMAGED CULTEC CHAMBERS,
CONTACT YOUR SUPPLIER IMMEDIATELY TO REPORT DAMAGE OR PACKING-LIST DISCREPANCIES.

REQUIREMENTS FOR CULTEC CHAMBER SYSTEM INSTALLATIONS

©No o

©

12.

13.

14.
15.

INSTALLING CONTRACTORS ARE EXPECTED TO COMPREHEND AND USE THE MOST CURRENT INSTALLATION
INSTRUCTIONS PRIOR TO BEGINNING A SYSTEM INSTALLATION, IF THERE IS ANY QUESTION AS TO WHETHER YOU
POSSESS THE MOST CURRENT INSTRUCTIONS, CONTACT CULTEC AT (203) 775-4416 OR VISIT WWW.CULTEC.COM.
CONTACT CULTEC AT LEAST THIRTY DAYS PRIOR TO SYSTEM INSTALLATION TO ARRANGE FOR A PRE-CONSTRUCTION
MEETING.

ALL CULTEC SYSTEM DESIGNS MUST BE CERTIFIED BY A REGISTERED PROFESSIONAL ENGINEER.

USE CULTEG INSTALLATION INSTRUCTIONS AS A GUIDELINE ONLY FOR MINIMUM/MAXIMUM REQUIREMENTS. ACTUAL
DESIGN MAY VARY. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR JOB-SPECIFIC DETAILS. BE SURE TO FOLLOW
THE ENGINEER'S DRAWINGS AS YOUR PRIMARY GUIDE.

THE FOUNDATION STONE SHALL BE LEVEL AND COMPACTED PRIOR TO CHAMBER INSTALLATION.

OVERLAPPING RIB CONNECTIONS OF CHAMBERS SHALL BE FULLY SHOULDERED PRIOR TO STONE PLACEMENT.
CENTER-TO-CENTER SPACING SHALL BE CHECKED AND MAINTAINED THROUGHOUT INSTALLATION PROCESS.

ANY DISCREPANCIES WITH THE SYSTEM SUB-GRADE SOIL'S BEARING CAPACITY MUST BE REPORTED TO THE DESIGN
ENGINEER.

NON-WOVEN GEOTEXTILE MUST BE USED AS SPECIFIED IN THE ENGINEER'S DRAWINGS.

. CULTEC REQUIRES THE CONTRACTOR TO REFER TO CULTEC'S INSTALLATION INSTRUCTIONS CONCERNING VEHICULAR

TRAFFIC. RESPONSIBILITY FOR PREVENTING VEHICLES THAT EXCEED CULTEC'S REQUIREMENTS FROM TRAVELING
ACROSS OR PARKING OVER THE CHAMBER SYSTEM LIES SOLELY WITH THE CONTRACTOR THROUGHOUT THE ENTIRE
SITE CONSTRUCTION PROCESS. THE PLACEMENT OF WARNING TAPE, TEMPORARY FENCING, AND/OR APPROPRIATELY
LOCATED SIGNS IS HIGHLY RECOMMENDED, IMPRINTED WARNING TAPE 1S AVAILABLE FROM CULTEC. FOR ACCEPTABLE
VEHICLE LOAD INFORMATION, REFER TO CULTEC INSTALLATION INSTRUCTIONS.

. TRAFFIC OF INSTALLATION EQUIPMENT OR OTHER VEHICULAR TRAFFIC OVER TOF OF THE CULTEC STORMWATER

SYSTEM IS STRICTLY RESTRICTED AND PROHIBITED UNTIL SATISFACTORY COVER AND COMPACTION IS ACHIEVED
ACCORDING TO CULTEC'S MANUFACTURER INSTALLATION INSTRUCTIONS.

EROSION AND SEDIMENT-CONTROL MEASURES MUST MEET LOCAL CODES AND THE DESIGN ENGINEER'S
SPECIFICATIONS THROUGHOUT THE ENTIRE SITE CONSTRUCTION PROCESS.

CULTEC SYSTEMS MUST BE DESIGNED AND INSTALLED IN ACCORDANGE WITH CULTEC'S MINIMUM REQUIREMENTS.
FAILURE TO DO SO WILL VOID THE LIMITED WARRANTY,

CONTACT CULTEC, INC, AT 203-775-4416 WITH ANY QUESTIONS OR FURTHER CLARIFICATION OF REQUIREMENTS.
PLACEMENT OF EMBEDMENT STONE MUST BE IN ACCORDANCE WITH CULTEC'S INSTALLATION INSTRUCTIONS. STONE
COLUMN HEIGHT DEFERENTIAL MUST NEVER EXCEED 12" (305 mm) BETWEEN CHAMBER ROWS, ADJACENT CHAMBERS
OR STONE PERIMETER, STONE MUST BE PLACED OVER THE CRQWN OF THE CHAMBERS TO ANCHOR THE CHAMBERS IN
PLACE AND MAINTAIN ROW SPACING.

EMBEDMENT STONE MUST ONLY BE PLACED BY EXCAVATOR OR TELESCOPING CONVEYOR BOOM. PLACEMENT OF
EMBEDMENT STONE WITH BULLDOZER 1S NOT AN ACCEPTABLE METHOD OF INSTALLATION AND MAY CAUSE DAMAGE TO
THE CHAMBERS. ANY CHAMBERS DAMAGED USING AN UNACCEPTABLE METHOD OF BACKFILL ARE NOT COVERED UNDER
THE CULTEC LIMITED WARRANTY.

THIS DRAWING WAS PREPARED TO SUPPCRT THE PROJECT ENGINEER OF RECORD FOR THE PROPOSED SYSTEM. IT IS THE
ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF RECORD TO ENSURE THAT THE CULTEC SYSTEM'S DESIGN IS IN

FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE PROJECT ENGINEER OF RECORD'S RESPONSIBILITY
TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH CULTEC'S MINIMUM REQUIREMENTS.

CULTEC DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS.




70.50'
1.25 STONE BORDER
4" PIPE
INV.2499.13 3.33 CENTER TO CENTER
(4" SPACING BETWEEN ROWS) T HVLV SFCX2 FEED CONNECTORS (TYP.) —\
§§?f{§¥i§§<\\§i§/’ NG AT ESEaT-S 1 B A \f o e
!
6“PIPE—/: 3 _ e - e e e e
(PER ENGINEER PLAN) |
INV.=499,43 .._L
SR I T N T S TTOTTRRNS "\K\EB~ N3 A T 15.50'
10" MAX, DIA. PIPE
INV.=4989.13
- - ; S — S — B S — .
T T — - ﬁi e B K \\ T - T
N NN \N/ 2y
= <
6" MAX, DIA. PIPE
TO ENTER SIDE PORTAL 6" MAX. DIA. PIPE
INV.=480.13 CULTEC NO. 66 WOVEN GEOTEXTILE TO BE PLACED BENEATH TO ENTER SIDE PORTAL
INTERNAL MANIFOLD FEATURE AND BENEATH ALL INV.=498.13
INLET/QUTLET PIPES (FOR SCOUR PROTECTION) X
] SYSTEM LAYOUT DETAIL
NTS
NOTE:*ALL EXTERNAL SYSTEM STRUCTURES, INLET/OUTLET PIPES, AND PROPOSED
ELEVATIONS MUST BE DESIGNED AND APPROVED BY PROJECT ENGINEER OF RECORD.
PROJECT ENGINEER OF RECORD MUST ENSURE CHAMBER BURIAL REQUIREMENTS ARE MET. CULTEC CONTACTO R® 1 OOHD
LEGEND
MATERIALS LIST W CONTACTOR 100RHD 8TARTER
{SYSTEM MATERIALS LIST - SEE COVER SHEET FOR COMBINED PROJECT MATERIALS LIST) T -
CONTACTOR 100RHD STARTER 5 PIECES [7 Wﬁ”“] CONTACTOR 100EHD END
CONTACTOR 100EHD END 30 PIECES
HVLV SFCx2 FEED CONNECTORS CULTEC STORMWATER MANAGEMENT SYSTEM
HVLV 8FCx2 FEED CONNECTORS 6 PIECES TOTAL STORAGE REQUIRED: 1,164.00 c.f.
CULTEC NO. 66 WOVEN GEOTEXTILE TOTAL STORAGE PROVIDED: 1,192.00 c.f.
CULTEC NO. 410 NON-WOVEN GEOTEXTILE 353 8Q. YARDS (SYSTEM AREA: 1,092.75 s.1.)
CULTEC SEPARATOR ROW *SYSTEM INSTALLED REQUIRING STONE AMOUNTS OF
CULTEC NO. 66 WOVEN GEOTEXTILE & x 100' 80 LINEAL FEET 6 INCHES BELOW AND ABOVE CHAMBERS AND
STONE BORDER 15 INCH BORDER SURROUNDING
1-2 INCH WASHED, CRUSHED STONE 80 TONS
™
CULTEC STORMWATER CHAMBER
Subsa rfgg’lﬂ;sg ;ag!::g;,) stoms THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF REGORD FOR THE PROPOSED SYSTEM. IT1S 101 HUNTOON MEMORIAL HIGHWAY
isteins THE ULTIVATE RESPONSIBILITY OF THE PROJECT ENGINEER OF RECORD TO ENSURE THAT THE CULTEC SYSTEM'S . 1p. .
7 P.O. Box 280 PH: (203) 775-4416 DESIGN IS IN FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE PROJECT ENGINEER OF LEICESTER, MA PROJECT NO: 18-0786.00 DATE: 84/18
878 Federal Road PH: (800) 4-CULTEC REGORD'S RESPONSIBILITY TO ENSURE THAT THE CULTEG PRODUCTS ARE DESIGNED IN ACCORDANCE WITH EM LAYO HEET ] ]
Brookfield. CT 06804  FX: ((203)) 7751462 CULTEC'S MINIMUM REQUIREMENTS. CULTEC DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS, SYSTEM urs DRAWNEBY:  GMJ CHECKED BY; GMJ
CULTEC www.cultec.com tech@cultec.com SCALE: N.T.S. SHEETNO: 10F 4




The Founder of Plustic Chamber Technology
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CULTEC Contactor 100HD Stormwater System Calculations

CONSULTING ENGINEER: PROJECT INFORMATION;
18-0786.00
104 Huntoon Memorlal Highway
Lelcoster, MA

CALCULATED BY: DATE:

Gordon Johnson

Cultec, Inc,

878 Federgl. Rd.

Brookfield, CT 06804

203.775A416

203.775 1462

System Information

e tlien

N

{00

Peoposed bed fayout of Nn. of Raws ma. No. of Charmbers
Area| —1091.75 Sq. Ft. Parimeter Ft. .
Project Information: Date: 6/14/2018

Glven: , 18-0786 .00
Storage required 1164]cF 32.94 w 101 Huntoon Memorial Highway
Stene base 8|inches 1524 mm I Discount stone base from Total storage provided [If Applicable) Lelcester, MA
Stone above &linches 1524 mm [~ Discount stone above from Total storage provided {If Applicable} 0 *
Chamber Spacing 4finches 101.6 mm
No. of HVLY SFCx2 Feed Connectors 6lunits
Stone Poroslty A0|%
Stone Border Width 1,28 |feet 03B m
Other Parameters:
I Number of Rows- 5 units
Assumptions Total number of chambers - 35 unlts

Chamber  DegnUnit  Chamber  Chamber  DeslgnUni  Chamber Volume  DesignUnit o o0 HVLV SFCx2 Feed Connectors - 6 units

) : : amber X
Model Name Height Height Width Spacding Width per Linear foot Volume Length Stone Void - 40 %
Inchu fent Inches inches feet cu M . hity teet Stone Base - 6 inches 152 mm
mm m mm wmfm cu.m/m «
English 125 2.00 6 4 333 128 3.85 7.50 Stone Above Units - 5 '":hes 152 mT
Contactar® 100 RHD Starter Metric 318 0.62 914 102 102 017 0.36 2.29 Area - 1092.75 |ft 101.52 m
English 125 2.04 36 4 133 188 185 750 Base of Stone Elevation- 498.63

{Contactor® 100 EHD End Metrlc 318 0.62 914 102 1.02 017 036 229

Engllsh 76 nja 12 nfa nfa a.29 nfa 033

HVLY™ SFCx2 Faed Connactory Metric 1930 nfa 305 nfa na 0,03 nfa 010

o1 100HD Starmwater Chamby \d HYLV SFCx2 Feed Cannectars - not including stone

Number of Cantactor 100RHD Starters by deslgn = 5 pcs
pes x 7.500 = 37.50 feet 1143 m Height of System Chamber Volume
Number of Contactor 100EHD Middle/Ends by design = 30 pes
30 pesx 7.500 2 22500 fest 6858 m
Length adjustment per row =
5 x 0500 = 2.50 fest 0.762 m
Number of HVLV SFC-24 Fead Connectors = 6 pes
6 pesx 0.333 e 2.00 feet 0.6096 m 245 622 0.00 0.00
Total footaga of Contactor 100HD chambers N 265.00 feat 8077 m 235 597 0.00 0.00
Total footage of HVLV SFCx2 Feed Connectors . 2.00 feet 061 m 22.5 572 0.00 0.00
Storage provided within Contactor 100HD chambers = 43847 CF FERVR 215 546 0.00 0.00
¥ - 2 )
:.mrn Iasv:l(hln va;;c:z F:ed (:lmpﬂm; — - = 0.59 CF 002 m T 205 521 0.00 0.00
‘otal Storage within chambers and feed connectors = 499,05 CF 14.13 m 19.5 495 0.00 0.00
18.5 470 0.03 0.00
Storage Provided Within Entlre CULTEC Stormwater System - including stone 18 457 6.36 0.18
17 432 17.76 0.50
Effective Bed depth fnot incfuding additional cover) 2,04 feet 0.62 m2 16 406 29.15 0.83
Total Area 1092.75 sq.ft. 10152 m
Volume of Effective Excavation nor including additionat cover) 2231.03 CF 63.18 m* 15 3a1 36.84 104
Perimeter of Bed 17200 feot 5243 m 14 356 42.14 119
I Total Storage within CULTEC Contactor 100HD chambers and feed connectors 493 CF 1443 o’ 13 330 46.11 1.31
Tolal Stone Required 1732 CF 49.05 m* 12 305 4876 1.38
64 CY ) )
90 tons 11 279 50.88 144
Storage provided within stone 692.79 CF 1962 m* 10 254 53.80 1.52
Storage pravided within Sand Fitter (Calculated at 20% vold] . Q.00 CF 0.00 m* 9 229 53.80 1,52
(]
Total Storage within CULTEC Stormwater System = 1192 CF 3375 m feq. storage attained. 8 203 53.80 152
7 178 59.10 1.67
CULTCC MATERIALS LIST 6 152 0.00 0.00
5 127 0.00 0.00
Unit of 4 102 0.00 Q.00
Measure Quaniity Unlt of Measure
[Contactor 100RHD Starter Heavy Duty pes 8 76 0.00 0.00
Contactor 100EHD Middle/End Heavy Duty 20 nes 2 51 0.00 0.00
HVLV SFCx2 Fead Connectors [ pes 1 25 0.00 0.00
CULYEC No. 410 Non-Woven Geotextile 35231 5q.Yords 295 m2 5
CULTEC No. 66 Woven Geotextlle 6' x 100' {1.83 mW x 30.48 m1} 80 feet 24 m 0 0 0.00 0.00
Total Stone .01} tons 49 cubic meters

SYSTEM STORAGE CALCULATION

CULTEC Contactor 100HD Incremental Storage Volumes

HVLV SFCx2 Feed
Connector Volume

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
000
0.00
0.00
0.00
0.00

[
i

Stone Volume

24,77
21.69
19.57
17.98
16.92
16.07
1491
14.91
14.91
12.79
3643
3643
36.43
36.43
3643
36.43
0.00

1.03
1.03
1.03
103
0.52
0.96
083
070
0.61
0.55
051
0.48
046
042
042
042
0.36
103
103
1.03
103
1,03
1,03
0.00

The Founder of Plastic Chambher Technology

Cumulative Storage

Volume

36.43
36.43
3643
3643
36.43
3643
18.23
40.24
47.08
53.92
58.53
61.71
64.11
65.74
67.04
68.79
68.80
68.80
72.02
3643
36.43
3643
36.43
36.43
36.43
0.00

103
103
1.03
052
114
133
153
166
175
182
1.36
190
195
195
195
204
103
1.03
1.03
103
103
103
0.00

Total Cumulative
Storage Volume

1182.10
1155.67
1119.25
1082.82
1046.40
1009.97
973.58
955,32
915.08
868.00
814.08
755.56
693.85
629.74
564.00
496.96
428.17
359.37
29057
21855
18213
145,70
109.28
72.85
36.43
0.00

5.16
4.13
3.09
2,06
1.03
0.00

SYSTEM STAGE-STORAGE TABLE

Elevation

500.67 499.25
500.59 499.23
500.51 499.20
500.42 499,18
500.34 499.15
500.26 499.13
500.17 499,10
500.13 499,09
500.05 499.06
499,96 499,04
499.88 499.01
499.80 498,99
459.71 498.96
499.63 498.93
499.55 498,91
499.46 498.88
499,38 49B.86
499,30 498.83
499.21 498.81
499.13 498.78
499.05 498.76
498.98 498.73
498,88 498.71
498.80 498.68
498.71 498.86
498,63 498,63

Top of Stona Elevatlon

fottom of Stone Elevation

™
CULTEC STORMWATER CHAMBER
Subsi rfacwli!;‘IEg a’ag!,:]egﬁ') s THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF RECORD FOR THE PROPOSED SYSTEM. IT IS 101 HUNTOON MEMORIAL HIGHWAY
0 Stormw ement Sy THE ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF RECORD TO ENSURE THAT THE CULTEC SYSTEM'S ) )
P.O. Box 280 PH: (203) 775-4416 DESIGN IS IN FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE PROJECT ENGINEER OF LEICESTER, MA PROJECT NO: 18-0786.00 DATE: 6114118
878 Federal Road PH: (800 4-CULTEC RECORD'S RESPONSIBILITY TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH ] :
Brook:eld, CTO6804  FX: ((203)) 7751482 CULTEC'S MINIMUM REQUIREMENTS. CULTEG DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS. SYSTEM CALCULATION SHEET DRAWNBY:  GMJ CHECKED BY: GMJ
CULTEC www.cultec.com tach@cultec.com SCALE: N.T.S. SHEETNO: 20F4
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CULTEC, Inc.

Stubsurfuce Stormwater Management Systems

P.O. Box 280

878 Federal Road
Brookfleld, CT 06804
www.cultec.com

PH: (203) 775-4416
PH: (800) 4-CULTEC
FX: (203) 775-1462
tech@cultec.com

THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF RECORD FOR THE PROPOSED SYSTEM.IT IS
THE ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF RECORD TO ENSURE THAT THE CULTEC SYSTEM'S
DESIGN IS IN FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. {T 1S THE PROJECT ENGINEER OF
RECORD'S RESPONSIBILITY TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH
CULTEC'S MINIMUM REQUIREMENTS. CULTEC DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS.

101 HUNTOON MEMORIAL HIGHWAY
LEICESTER, MA
SYSTEM OVERLAY SHEET

CULTEC STORMWATER CHAMBER

PROJECT NO: 18-0786.00 DATE: 6/14/18
DRAWN BY: GMJ CHECKED BY: GMJ
SCALE: N.T.8. SHEET NO: 30F4




‘ CULTEQ CONTACTOR® 100HD DHAMBER PRODUCT RPECIFICATIONS GULTEG HVLVD AFSx2 FEED CONNRCTOR

MODEL 100RHD STARTER 6.0° (152 mm] DIA.
OGENERAL aTIRAL INSPECTION PORT
BE USED FOR RETENTION, THE FLOW OF 02t e SMALL RIB LARGERIB LARGE Rif SMALL RIB
i ' 100D ETONASKTER CHABERS. END DETALL END DETAIL
GHAMDER PARAMETENS
1 BYCULTEC, INC. OF FIELD, CT. 4 vty e . PR
2 waieHT ene
iy 2 vACLUY . THCCHREWLLoE U HH DBNETTY
3. THE CHAMDER WWILL GE ARGHED N BHAPE. 3, THE CHAMEER WILL BE ARCHED K SHAPE.
A, THEGHAMBER WHLL BE OPEN-8OTTOMED. 4. THE CHAMBER ‘LU BE GPEHAOTTOMED.
5 BE A RIE ETHD, MUY BE FLALY &, THEHDURIAL i MODEL 100EHD MIDDLE/END
1o, avie sount EavaLS, " SMALL RIB LARGE RIB
5. CHAMDER THECUL $00MD SHALL BE M) TALL J6 INCHES 6 THEROUNAL THEHUL
w):t i WIDE AND 3 FEET (2.44 1 LONG. THE INGTALLED LENOTH OF A JOINED CONTACTOR 100HD SHALL BE 7.5 FEET (3.29 STONE
m
2

MAXILUM INLET GPENIHD OH THE CHAUIBER ENTIWALL 15 10 INGHES (260 mm). 5. THE VLY SFEXa FEED CORNECTR MUGT BE FORMED ABLA WHOLE CHAMBER HAVIG T DPEN END WALLE AND
3. 7HE CHAMBER WILL HAVE TWG SIOE PORTALS TO AGGEPT CULTEC HVLY® BFCX3 FEED CONNECTORS TO GREATE AN e K g I e 1
&)

o MODEL 100RHE 18 A STARTER/STAND ALONE UNIT,
IHAL MANIFOLD. THE HOMINAL INSIDE DAMENSIONS OF EACH SIDE PORTAL WILL BE £.75 INCHER (148 imam) HIGH BY 7.5

MATFaLD.

[ f 98,0 (2438 mm) | THEY ARE USED TO START ROWS OR CAN BE USED SINGULARLY.
INCHES (181 ) WIOE. MAXIMUM ALLOWABLE OUTER GAWETER (0.0.) PIPE SIZE i THE SIDE PORTAL (3 8.2 INCHES (175 0, THE CHAMBER WAL Tactess o
mm. RECCASMENDED PIETALLATION NSTRUGTIONS, INSTALLED LENGTH = 80.0" [2288 mm])

. THE HOHINAL CHAMBER OENEIONS OF ThE CULTEC HVLY 5FeXa FEED GONNECTOR SHALL BE7.6 INGHES (14 mm) TALL, 12 1. s 45.6° [1156 mm) 45.0" 1144 mm}

GULTEC HO. 8™ WOVEN GSOTEXTILE §PRCIACATIONY

10. THE NOUINAL ME OF WILL BE 1,698 FT7/ T (0.173 ¥ J mj - WITHOUT

‘STONE. THE NOMINAL GTORAGE VOLUWE OF A JOINED CONTACTOR §00HD SHALL BE 42,995 FT2 1 LNIT 0.086 2] LNTT) - p—— .

MTHOUT STONE, GULTEEHO. To PREVENT ECOURRG 45" {114 mm] DIA,
1. THE NOVINAL STORAGE VOLUUIE OF THE HVLY GFCX2 FEED CONHECTOR WAL BED.254 £} FT (0.027 WITH A

STQE. g

2 WILL HAVE £ 8 GF THE UNIT'S 125" {318 mm]
‘CORE TO PROMOTE LATERAL CONVEYANGE OF WATER. B CULTES, BG. OF o
. BHALL HAVE

: 0" [152 mm]
14, THE ENIIWALL OF THE GHAMBER, WHEN PRESENT, WILL BE AN INTEGRAL PART CF THE CONTINUOUSLY FDRWED UNIT. 3 HAVE, BMALL RIB
SEF. .

2 VHE GEDTEXTIE Wil BE GLATK I APPEARANGE.
ARATE ENO PLATES CANHOT B2 USED WATH THIS UN

SIDE PORTAL FOR OPTIONAL

4 HVEA

INTERNAL MANIFOLD
15. THE CONTAGTOR 1D0RHD STARTER UNIT LIUST BE FORUED AS A WHOL TWO FULLY MODEL 100EHD 18 A MIDDLE/END UNIT.
(ACCOMMODATES CULTEC HVLY

ENGWALL LATES o8 L5, . il THEY ARE USED TO CONTINUE ROWS AND ALSO USED TO END & ROW,
" LSIEND AT YUt R v aTEAR . CULTEG CONTACTOR 100HD CHAMBER STORAGE = 1.866 CFIFY [0.173 m¥m} .8 INCH [175 min] MAX, 0.0, PIPE

ENDWALL AND ONE FULLY OPEN END WALL AND HAVING NO SEPARATE END PLATES OR ENDWALLE. INSTALLED LENGTH ADJUSTMENT = 0.5 [0.16 m] Lo
J— T GEFORMED AS AVHOL Havive D HAVINO Ve ALL CONTACTOR 100HD HEAVY DUTY UNITS ARE MARKED WITH A COLORED

THE UNIT WALL FIT INTO . TESTRO 2 STRIPE FORMED {NTO THE PART ALONG THE LENGTH OF THE CHAMBER.

100HD AND ACT AS CROSS FEED CONNECTIONS,

8. THE RIB6. *
w HavER

18. THE CHAMBER WILL BE DESIGHED 7O WITHSTAND TRAFFIG LOADS WHEN INSTALLED AGCORDING TO CULTED'S
REGOMMENOED INGTALLATION INSTRUCTIONS, u. 4

. peper rcoLone —— e - CULTEC CONTACTOR 100HD HEAVY DUTY THREE VIEW CULTEC CONTACTOR 100HD HEAVY DUTY END DETAIL INFORMATION

22, THE UNFTS MAY BE TRIMMED TO CUSTOM LENGTHS BY CUTTING BAGK TO AHY CORRUGATION.

= SHALL BE AN

HIDDEN END
24, MAXI4UM ALLOWED GOVER G4 TOP OF UMIT SHALL B 12 FEET [3.56 o]
CULTEC HVLY 8FGe2 FEED CGHNECTOR
VWHERR EPECIFED 142 THCH WASHED, ORUSHED STONE
CLLTEG NO, 410 HORWOVEH GEQTEKTILE
GEN E R AL NOTES BULTEQ CONTACTOR 100HD ARCUNG STOHE. TOP AMD GIDES MAROATORY.
HEAVY DUTY CHAMEER

MIN, D6 COMPAOTER FILL BOTYQH PER ENGINEER DEBIGN

NOTE: PRcPosEnNELIEVAnoDNFs
CULTEC HVLY 6FOx2 ONLY. PROJECT ENGINEER | f2ouax. PAVEMENT OR
RECORD MUST APPROVE ALL BURIAL DEPTH PINISHED GRADE 8.0° M. FOR PAVED
FEED GONNECTOR EYSTEM ELEVATIONS J_ ™ 10,5 Wik, FOR LHPAVED
CULTEG CONTACTOR b Y
100HO CHAMBER PIPE PER ENGINEER DESIGN 7/Q SYONE ELEV: 50087 L N VIRAN N v LY Ot i i
{(MAX,0.D. = 8.8 INCHES [37S mml} SO0 0 0: 0505008 $T0:0-0:0:0:0202:0 be "
(SEE FIGURE 1) (0 CHAMBER ELEV: 500,17 b X 6.0 MM.
CULTEC HVLY SFCx2
FEED GONNEGTOR > / \\ v, 125" (3% men]
INLET 8TRUCTURE: IBER ELEV: 499,13 30 I %)
PIPE PER ENGINEER DESIGN 50,
{MAX.INLET = 10 INCHES [250 mm]
D
Y. %
P 7 X 2 > N . 72
GULTEG NO, 86 WOVEN DEOTEXTILE TO BE PLACED BENEATH INTERKAL
#&Z%I%ENNE ANDBENEATH ALL RLETXOUTLET PIFES FOR 80CUR
5 i t { S NI R MODEL 100EHD
5 FIGURE 1 PROJEGT ENGINEER OF RECORD IS RESFONSIBLE FOR =
-~ MAX_ PIPE URING THAT THE REQUIRED BEARING CAPACIFY OF
N 0,0 6.9 INGHES U anans Bois rwe BEENHET ! GULTEG WYLy SFCs2
- 1175 omi TRIM PORTAL TO UTILIZE INTERNAL
MANIFOLD FEATURE
CULTEC CONTACTOR !
100HD CHAMBER I Il ’
INLET o o MODEL 00RHD
STRUCTURE
ZOOM OF SIDE PORTAL 6HOWING MAX. PIPE O.D.

CULTEC TYPICAL INLET CONNECTION

CULTEC CONTACTOR 100HD HEAVY DUTY SYSTEM CROSS SECTION CULTEC CONTACTOR 100HD HEAVY DUTY TYPICAL INTERLOCK

PAVEMENT OR FINISHED GRADE

PAVEMENT BUB-BASE (WHEN APPLICABLE)

o 24 ML
___| 187" (500 mm] I__ PIPE DEGIGN 440 ELEVATION Ta0 B ENGINEER. P
! 70 BE INGERTED 8,0" MIN. INTO STRUGTURE ANG 0"
CULTEC HVLY 8FCx2 FEED CONNEGTOR
WHERE SPECIFIED MIN, 55% COMPAQTED FILL MAIN, INTO CHAMBER PAVEMENT OR FINISHED GRADE
> NEENAH FOUNDRY MODEL R-5200-A
v 12 INC| JASHED, CRUSHED STONE
Vo, CULTEC NO. 410 NON-NOVEN GEOTEXTILE AROUND (OR EQUALTHEAVY CUTY FRAMEAKDLID ], INCHWASHED, GRUSHED 870 1IN, 35% COMPAGTED FILL
B ; : :
AN STONE, TOP AND SIDES MANDATORY; BOTTOM PER 12.0" [305 mm] PAVEMENT OR FINEHED ORADE
ENGINEER'S DESIGN PREFERENGE GULTEC NO. 410 NON-WOVEN GEOTEXTILE AROUND
e . GTONE. TOP AND BIDES MANDATORY; BOTTOM PER
S.0INCH MIN, DEPTH OF T ENGINEER DESIGN
12 INGH WASHED GRUSHED 2
STONE BENEATH AND ABGVE CHAMBERS

RELD PLACED CLASS "C* CONCRETE
1207 BDR5 1 6GH. 40 F/0 COLLAR

MAINTAIN 6,0° CLEARANCE BETWEEN HEAVY
QUTY LID AND PV CLEAN-QUT CAP

6.0 MIN,
CULTEC NO. 66 WOVEN GEOTEXTILE
PLAGED BENEATH FEED CONNECTORS

CULTEC CONTACTOR 100HD
HEAVY-DUTY CHAMBER

6,0 SDR-15 / SCH. 40 PVC ENDCAR CLEAN-OUT
ADAPTER Wi BCREWHN CAP

] R
80" 6DR35/ BCH, 40 PVG AISER K X A
100’ MIN. < p " SATRNNN NONVNVVINY
CULTEG NO, 66 WOVEN GEQTEXTILE PP & EDR<I5 1 5CH, 40 PVG COUPLING.

PLACED BENEATH (NLET FIPES

78" (184 mm)  §f

12.0 INCH MIN. WIDTH OF -
1-2 INCH WASHED CRUSHED i
STONE BORDER 8URROUNDING ALL GHAMBERS

PROJEGT ENGINEER OF RECORD IS RESPONSIELE FOR
ENSURING THAT THE REQUIRED BEARING CAPACITY OF
SUB-GRADE 80OILS HAS BEEN MET

OULTEG CONTACTOR 100HO
TRIM CHAMBER INEPECTION PORT KHDCK-OUT TO
MATCH Q.D, OF 6.0° [NSFEGTION FORT BIPE HEAVY DUTY CHAMEER

&

.0" SDR-35/ BGH 40 PVC (INSERTED 8.0° INTO CHAMBER) QIDE PORTAL TO BE CUT IN FIELD TO ALLOW FOR HVLY

BFCx2 FEED CONNEGTOR A8 NEEDED, CUT SHALL BE
WITHIN {/4° TOLERANGE OF SIDE PORTAL TRM GUIDELINE

OULTEC NO. 86 WOVEN QEOTEXTILE TO BE PLAGED
BENEATH INTERNAL MANIFOLD FEATURE AND BENEATH
ALL INLET/OUTLET PIPES (FOR 8COUR PROTECTION)

SR OB 0500 OTRT N A ATATATT0 00T 0070- 07707 0SASATH

FIPE DESIGN AND ELEVATION TED BY ENGINEER,
PIFE TO BE INSERTED 8.0 INCHES {204 mm] MIN. INTO CHAMBER
MAX. 10.0 INCHES [250 mm] 1.0, ALLOWED IN ENDWALL

CULTEC CONTACTOR 100HD HEAVY DUTY PLAN VIEW T R ox2 OPTIONAL INSPECTION PORT - ZOOM DETAIL CULTEG MANIFOLD - OPTIONAL INSPECTION PORT DETAIL
™
CULTEC STORMWATER CHAMBER
ﬁ,bsmff'ig!;;ssgn’agmféa s THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF RECORD FOR THE PROPOSED SYSTEM. IT 1S CONTACTOR 100HD
j istents THE ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF REGORD TO ENSURE THAT THE CULTEC SYSTEM'S . .
=~ P.O. Box 280 PH: (203) 775-4418 DESIGN IS IN FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE PROJECT ENGINEER OF TRAFFIC APPLICATION PROJECT NO:  18-0786.00 DATE: 61418
878 Federal Road PH: (800) 4-CULTEC RECORD'S RESPONSIBILITY TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH DETAIL SHEET AWN BY: HECKED BY: G
Brookfield, CT 08804 FX: (203) 775-1462 CULTEC'S MINIMUM REQUIREMENTS. CULTEC DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS. DRAWNBY: ~ GMJ c BY: GMJ
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