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PART 1 - SUMMARY

1.0

2.0

PROJECT DESCRIPTION

Lakeland Farms is a 40-unit townhouse community located on the south side of
Cleveland Street approximately 1 mile north/northeast of Route 115 in Norfolk, MA.
The project address is 84 Cleveland Street and has a total area of 8.81 acres. It is the
primary residence of the applicant and consists of an existing single-family dwelling,
detached garage, and numerous farm structures that were used while the applicant
operated Brambly Farms. The property is bounded on the north by Cleveland Street,
on the east by undeveloped residential property, on the south by a large electric
transmission & gas easement, and on the west by undeveloped residential property
comprised mostly of a small pond. The property is further identified on the Norfolk
Assessor Tax Map 15, Block 54, Lot 43.

Wetland resources on the property have been delineated by B&C Associates, Inc. and
are illustrated on the enclosed Site Plans. A Bordering Vegetated Wetland (BVW) is
located on the south and west sides of the site and consumes approximately 2 acres of
the property. The remainder of the property consists of a mix of gravel access drives,
maintained lawn, wild grasses, and mature evergreen & deciduous trees.

The proposed project consists of grading, utilities, drainage and erosion controls. The
paved areas flow through a piped system into two (2) Detention Basins and an
Infiltration Basin through either to a proprietary unit or forebay. The forebay will then
then flow into an infiltration area sized with the appropriate water quality and
infiltration volumes.

The property is entirely located within an area mapped as Estimated & Priority
Habitat by the latest edition of the Massachusetts Natural Heritage Atlas. The
property was reviewed by NHESP during a recent meeting with the MA Division of
Fisheries & Wildlife to review the project. A preliminary finding is that the project
would result in a “conditional take” and that mitigation acceptable to NHESP would
be required for the project to move forward. The property is not located within other
environmentally-sensitive areas such as 100-year floodplain, Outstanding Resource
Waters (ORW), Areas of Critical Environmental Concern (ACEC), or a Zone II of a
public water supply.

BACKGROUND DATA

Soils information was taken from U.S.D.A. Natural Resource Conservation Service
(NRCS) Soil Survey Report. Soils mapping indicated that the soils on the site are
generally categorized as Charlton-Hollis-Rock outcrop complex, with a portion being
Swansea Muck, having soil type have a hydrologic soil group rating of A and B/D
respectively.



3.0 COMPLIANCE WITH STORMWATER STANDARDS

31

3.2

Untreated Stormwater (Standard 1)

The project is designed so that new stormwater conveyances (outfalls/

discharges) do not discharge untreated stormwater into, or cause erosion to,
wetlands,

Standard #1 is met.
Post-Development Peak Rates (Standard 2)

Hydrologic calculations were performed to determine the rate of runoff for the
2, 10, 25 and 100-year storm events under pre-development (present)
conditions. This value was established as the future (post-development)
maximum allowable rate. Unmitigated post-development rates were then
computed in a similar manner. It is the intent of the stormwater management
system to minimize impacts to drainage patterns of downstream property and
wetlands while simultaneously providing water quality treatment to runoff prior
to its release from the site or discharge to wetlands.

The U.S.D.A. Scil Conservation Service (SCS) Technical Release 55 (TR-55),
1986, was used as the procedure for estimating runoff. A SCS TR-20-based
computer program, “HydroCAD,” was used for estimating peak discharges.
TR-55 is a generally accepted model for use on small sites that begins with a
rainfall amount uniformly imposed on the watershed over a specified time
distribution. Mass rainfall is converted to mass runoff by using a runoff curve
number (CN). CN is based on soils, ground cover, impervious areas,
interception and surface storage. Runoff is then transformed into a hydrograph
that depends on runoff travel time through segments of the watershed.
Development in a watershed changes its response to precipitation. The most
common effects are reduced infiltration and decreased travel time, which result
in significantly higher peak rates of runoff. The volume of runoff is determined
primarily by the amount of precipitation and by infiltration characteristics
related to soil type, antecedent rainfall, and type of vegetative cover, impervious
surfaces, and surface retention. Travel time is determined primarily by slope,
flow length, depth of flow surfaces. Peak rates of discharge are based on the
relationship of the above parameters as well as the total drainage area of the
watershed, the location of the development in relation to the total drainage area,
and the effect of any flood control works or other manmade storage. Peak rates
of discharge are also influenced by the distribution of rainfall within a given
storm event.

Stormwater management computations for the project site were performed using
SCS-based Hydrocad for existing and proposed conditions, curve numbers, time



of concentration, and unit hydrograph computations. The following were
considered as part of runoff calculations.

Since urban areas are seldom completely covered by impervious structure, soils
and soil properties are an important factor in estimating the total volume of
direct runoff. The infiltration and percolation rates of soils indicate their
potential to absorb rainfall and thereby reduce the amount of direct runoff.

Soils having a high infiltration rate (sands or gravels) have a low runoff
potential, and soils having a low infiltration rate (clays) have a high runoff
potential. Urbanization on soils with a high infiltration rate increases the
volume of runoff and peak discharge more than urbanization on soils with a low
infiltration rate.

The type of surface cover and its hydrologic condition affects runoff volume
through its influence on the infiltration rate of the soil. Unused cultivated land
yields more runoff than forested land for a given soil type. Covering areas with
impervious material reduces surface storage and infiltration and increases the
volume of runoff.

Some rainfall is retained on the ground surface and by vegetation before runoff
begins. Interception is rainfall that is caught by foliage, twigs, branches, leaves,
etc. This rainfall is lost to evaporation and thus never reaches the ground
surface. Increasing the vegetative cover increases the amount of interception

Surface depression storage begins when precipitation exceeds infiltration.
Overland flow starts when the surface depressions are full. The water in
depression storage is not available as direct runoff.

Initial abstraction is the sum of interception, depression, storage, and infiltration
before runoff begins. It occurs on all types of cover, from lawn in good
condition to pavement. However, the amount of initial abstraction is less on
pavement than on lawn.

Travel time (Tt) is the time it takes water to travel from one location to another
in a watershed. Tt is a component of time of concentration (Tc) that is the time
for runoff to travel from the hydraulically most distant point of the watershed to
a point of interest within the watershed. Tc is computed by summing all the
travel time for consecutive components of the drainage conveyance system.

Tc influences the shape and peak of the runoff hydrograph. Urbanization
usually decreases Tc thereby increasing the peak discharge.

Development can change the effective slope of a watershed if flow paths are
altered by channeling and by changing the surface grading for building lots,
roads and ditches. The slopes of street gutters, roads and overland flow areas as
well as stream channels are significant in determining travel times through
urban watersheds.




Flow length may be reduced if natural meandering streams are changed to
straight channels. It may be increased if overland flows are diverted through
ditches, storm drains, or street gutters to larger collections systems.

Surface roughness is also a consideration, Flow velocity normally increases
significantly when the flow path is changed from flow over rough surfaces of
woodland, grassland and natural channels to sheet flow over smooth surfaces of
parking lots, storm drains, gutters and lined channels.

3.2.1 Existing Conditions

Under existing conditions, the area consists of an existing single-family
dwelling, detached garage, and numerous farm structures that were used while
the applicant operated Brambly Farms. The property is bounded on the north by
Cleveland Street, on the east by undeveloped residential property, on the south
by a large electric transmission & gas easement, and on the west by
undeveloped residential property comprised mostly of a small pond. The site
discharges to the small pond and Bordering Vegetated Wetland associated with
it.

3.2.2 Proposed Conditions

Post-development peak rates were determined and routed through the existing
and modified basins with the resulting hydrographs added to the hydrographs
for the overland areas. Based upon these analyses, the peak rates of runoff for
the 2, 10, 25 and 100-year storm events are as follows:

Table 3.2.2.1 Stormwater Peak rate Summary

Pre-Development (cfs)
Analysis Point 2-YR 10-YR. 25-YR 100-YR
AP1 0.0 04 13 4.0
Post Development (cfs)
Analysis Point 2-YR 10-YR 25-YR 100-YR
AP1 0.0 0.3 0.7 14
Pre-Development vs. Post Developed (cfs)
Analysis Point 2-YR 10-YR 25-YR 100-YR
AP1 0.0 0.1 0.6 -2.6
Standard #2 is met.



3.3  Recharge to Groundwater (Standard 3)

Although runoff volumes will not increase after construction; recharge shall be
provided. Therefore, stormwater runoff volume to be recharged to groundwater
should be determined using the existing site (pre-development) soil conditions
and the annual recharge from the post-development site should approximate the
annual recharge from the pre-development or existing site, based on soil types.

Hydrologic Soil Group Volume to Recharge (x Total Impervious Area)

A 0.60 inches of runoff
B 0.35 inches of runoff
C 0.25 inches of runoff
D 0.10 inches of runoff

Required Recharge Volume

0.60 inches runoff x total impervious area = Recharge Volume, “A” soil
0.35 inches runoff x total impervious area = Recharge Volume, “B” soil
0.25 inches runoff x total impervious area = Recharge Volume, “C” soil
0.10 inches runoff x total impervious area = Recharge Volume, “D” soil
0.60 inches x (1ft. /12in.) x (119,621) sq. ft. = 5,981 cubic feet.

Total Volume Required for Recharge = 5,981 cubic feet

Recharge Volume Provided

Infiltration Basin = 20,475 cubic feet

Total Volume Provided for Recharge = 20.475 cubic feet

Drawdown Time

To determine whether an infiltration BMP will drain within 72 hours, the
following formula must be used':

Ry
(K)(Bottom Area)

n m edram‘own =

Where:
Rv = Storage Volume




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

Bottom Area = Bottom Area of Recharge Structure

Basin Storage Volume / ((Infiltration Rate / 12) x Basin Bottom Area))
Infiltration Basin:
5,981 ¢.f. /(1.02 in/hr)(1 /12 in)(1,000 s.f.) = 70.4 hours

Per the Massachusetts Stormwater Standards a mounding analysis is required
when the vertical separation from the bottom of an exfiltration system to
seasonal high groundwater is less than four (4) feet and the recharge system is

proposed to attenuate the peak discharge from a 10-year or higher 24-hour
storm.

Mounding analysis calculated using the Hantush (1967) method. Automated
calculator available online from the Aquifer Test Forum sponsored by
HydroSOLVE, Inc. The calculated mounds will not interfere with the draining
of the infiltration basins, the results are as follows:

Infiitration Basin
Infikration Area Prop. Basin

Hydraulic Conductivity fiiday 39

Standard value for "Loamy Sand" material
Specific Yield .23

Standard value for "Loamy Sand” material
Initial Saturated Thickness fit 20

Depth to bedrock
Design Recharge Rate ft/day 2.04

infitration rate
Time days 3

Minimum 72 hr evaluation period
Bottom Infitrating Area sf 1,000
Length of Infitration Area ft 150
Width of Infiltration Area ft 7
Time w hen Infitration Stops days 293

Calculated Draw down Time (see Above)
Maximum Water table rise at 72 hours? ft 0.58

in 7

- Resulting mound will not interfere with the full draining of the infiltration area
in accordance with Mass Stormwater Standards -

Standard #3 is met.



34

Removal of 80% TSS (Standard 4)

The proposed stormwater management system design calls for 4° deep sump
catch basins to collect runoff from the roadway. Stormwater runoff from
pavement areas will then be conveyed by a closed pipe system through either a
proprietary stormwater treatment unit (Downstream Defender) which discharges
to a sediment forebay followed by a detention basin or an infiltration basin.
Calculations for removal rates for all paved runoff are below. These
calculations are shown on the attached TSS Calculation Worksheets.

Deep Sump Catch Basins 25%
Downstream Defender 70%
Infiltration Basin w/ sediment forebay 80%
Detention Basin w/ sediment forebay 50%
Water Quality

Vwq = (Dwq + 12inches/foot) (Aimp)

Where:

Vwq = Required Water Quality Volume (cubic feet)

Dwq = Water Quality Depth — 0.5 inches

Aimp = Impervious Area (s.f.)

Vwq Required

0.5 inch x (1ft. /12in.) x (119,621) sq. ft. = 4,984 cubic feet.

Water Quality Volume Provided

Outlet in the infiltration basins are set at an elevation above the required water
quality volume.

Water Quality Volume Provided
Infiltration Basin = 20,475 cu. ft.

Forebay Sizing

The forebay volume is based on 0.1-inch over the contributing impervious area,
including pavers.

Volume required = 0.1 inches x (1ft. /12in.) x (98,472) sq. ft. = 821 c.f.
Volume Provided Infiltration Basin = 1,276 c.f.

Standard #4 is met,

-10-
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3.6

3.7

3.8

3.9

Land Uses with Higher Potential (Standard 5)
This project does not contain areas with higher potential for pollution.

Standard #5 is met.

Critical Areas (Standard 6 — Water Quality Treatments)
This site does not lie within a critical area.

Standard #6 is met.

Redevelopment (Standard 7)

Redevelopment projects are those that involve development, rehabilitation or
expansion on previously developed sites provided the redevelopment results in
no net increase in impervious area. Furthermore, components of redevelopment
project, which include development of previously undeveloped sites, do not fall
under Standard 7. In addition, redevelopment of previously developed sites
must meet the Stormwater Management Standards to the maximum extent
practicable. However, if it is not practicable to meet all the Standards, new
(retrofitted or expanded) stormwater management systems must be designed to
improve existing conditions.

This site is not a redevelopment project.

Standard #7 is not applicable

Erosion and Sedimentation Controls (Standard 8)

An Erosion and Sedimentation Control Plan is provided as part of the site plan
application to the Zoning Board of Appeals.

Standard #8 is met.

Operation and Maintenance Plan (Standard 9)

An Operation and Maintenance Plan is provided as part of the site plan
application to the Zoning Board of Appeals.

Standard #9 is met.

-11-



3.10 Micit Discharges (Standard 10)

On, March 10, 2016 a site inspection was performed by Andrews Survey &
Engineering, Inc. and no illicit discharges were found.

A pollution prevention plan is incorporated into this report to prevent illicit
discharges during and after construction.

Standard #10 is met.

-12-



PART II - PRE & POST-CONSTRUCTION COMPUTATIONS
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Lakeland Farms

Type lil 24-hr 2-Year Rainfall=3.20"
Printed 8/10/2016
Page 2

2014-111_rev1

Prepared by Andrews Survey & Engineering
HydroCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment SC-1:

Runoff = 0.01cfs @ 22.68 hrs, Volume= 215 cf, Depth= 0.01"

Runoff by SC8 TR-20 method, UH=SCS, Welghted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type IIl 24-hr 2-Year Rainfall=3.20"

Area (sf} CN  Description
18,939 96 Gravel surface, HSG A
2,804 98 Paved parking, HSG A
6,288 98 Roofs, HSG A
143,808 39 >75% Grass cover, Good, HSG A
165,816 30 Woods, Good, HSG A
21,677 55 Woods, Good, HSG B
7,405 61 >75% Grass cover, Good, HSG B
366,737 41 Weighted Average
357,645 97.52% Pervious Area
9,092 2.48% Impervious Area
Tc Length Slope Velocity Capacity Description

{min) (feet) {ft/ft)  {ft/sec) (cfs)
4.9 50 0.0800 0.17 Sheet Flow, Segment A
Grass: Dense n=0.240 P2=3.00"
1.3 212 0.0280 2.69 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1fps
0.8 228 0.0820 4.61 Shallow Concentrated Flow, Segment C
: Unpaved Kv= 16.1 fps
7.0 490 Total
Summary for Link AP-1 PRE:
Inflow Area = 366,737 sf, 2.48% impervious, Inflow Depth = 0.01" for 2-Year event
Inflow = 0.01cfs @ 22.68 hrs, Volume= 215 cf
Primary = 0.01cfs @ 22.68 hrs, Volume= 215 cf, Aften=0%, Lag= 0.0 min

Primary outflow = inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs



Lakeland Farms

2014-111_rev1 Type Hli 24-hr 10-Year Rainfall=4.70"
Prepared by Andrews Survey & Engineering Printed 8/10/2016
HydroCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment SC-1:

Runoff = 0.37 cfs @ 12.47 hrs, Volume= 6,258 cf, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
18,939 96 Gravel surface, HSG A
2,804 98 Paved parking, HSG A
6,288 98 Roofs, HSG A
143,808 38 >75% Grass cover, Good, HSG A
165,816 30 Woods, Good, HSG A
21,677 55 Woods, Good, HSG B
7,405 61 >75% Grass cover, Good, HSG B
366,737 41 Weighted Average
357,645 97.52% Pervious Area
9,092 2.48% Impervious Area

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

4.9 50 0.0800 0.17 Sheet Flow, Segment A
Grass: Dense n=0.240 P2=3.00"

1.3 212 0.0280 2.69 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1fps

0.8 228 0.0820 4.61 Shallow Concentrated Flow, Segment C

Unpaved Kv=16.1fps

7.0 490 Total

Summary for Link AP-1 PRE:

Inflow Area = 366,737 sf, 2.48% Impervious, Inflow Depth= 0.20" for 10-Year event
Inflow = 0.37cfs @ 12.47 hrs, Volume= 6,258 cf
Primary = 0.37cfs @ 12.47 hrs, Volume= 6,258 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-72.00 hrs, dt= 0.02 hrs



Lakeland Farms

2014-111_rev1 Type il 24-hr 25-Year Rainfall=5.50"
Prepared by Andrews Survey & Engineering . Printed 8/10/2016
HydroCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment SC-1:

Runoff = 1.33cfs @ 12.36 hrs, Volume= 12,350 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
18,939 96 Gravel surface, HSG A
2,804 98 Paved parking, HSG A
6,288 98 Roofs, HSG A
143,808 39 >75% Grass cover, Good, HSG A
165,816 30 Woods, Good, HSG A
21677 55 Woods, Good, HSGB
7,405 61 >75% Grass cover, Good, HSG B
366,737 41 Weighted Average
357,645 97.52% Pervious Area
9,092 2.48% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  {feef) (ftHt}  (ftisec) (cfs)

4.9 50 0.0800 0.17 Sheet Flow, Segment A
Grass: Dense n=0.240 P2=3.00"

1.3 212 0.0280 2.69 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1fps

0.8 228 0.0820 4.61 Shallow Concentrated Flow, Segment C

Unpaved Kv= 16.1 fps

7.0 490 Total

Summary for Link AP-1 PRE:

Inflow Area = 366,737 sf, 2.48% Impervious, Inflow Depth = 0.40" for 25-Year event
Inflow = 133cfs @ 12.36 hrs, Volume= 12,350 cf
Primary = 133cfs @ 12.36 hrs, Volume= 12,350 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs



Lakeland Farms

2014-111_rev1 Type lll 24-hr 100-Year Rainfall=6.70"
Prepared by Andrews Survey & Engineering Printed 8/10/2016
HydreCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment SC-1:

Runoff = 404 cfs @ 12.15 hrs, Volume= 24,512 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description
18,939 96 Gravel surface, HSG A
2,804 98 Paved parking, HSG A
6,288 98 Roofs, HSG A
143,808 39  >75% Grass cover, Good, HSG A
165,816 30 Woods, Good, HSG A
21,677 55 Woods, Good, HSG B
7,405 81 >75% Grass cover, Good, HSG B
366,737 41 Weighted Average
357,645 97.52% Pervious Area
9,092 2.48% Impervious Area

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

49 50 0.0800 017 Sheet Flow, Segment A
Grass: Dense n=0.240 P2=3.00"

1.3 212 0.0280 2.69 Shaliow Concentrated Flow, Segment B
Unpaved Kv=16.1fps

0.8 228 0.0820 4.61 Shallow Concentrated Flow, Segment C

Unpaved Kv=16.11ps

7.0 490 Total

Summary for Link AP-1 PRE:

Inflow Area = 366,737 sf, 2.48% Impervious, Inflow Depth= 0.80" for 100-Year event
Inflow = 4.04 cfs @ 12.15 hrs, Volume= 24,512 cf
Primary = 4.04 cfs @ 12.15 hrs, Volume= 24,512 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs



& ¢ 1m0) N R

/ ’
S \_.... / TR B IRL ) —
/
{ BNOLLIONGD GEJOTEASQ 4 - Lo
{7 avR aamsameva /
7 EF L
T \_\
"13:57" /
J et /
/!
T 3 /
e | e A # "
- # RN Wt W
LI RET ] / [P i,

mmm«n
d ONYTEEVT
IRV ONVDIOITT

J7I

96030 VM TT0SEON
IXTHIS ANTEIATT) ¥

o .J . S o ‘U%ﬁ .\.

RO ., u

-,

— — 1 -

v . -t
- - .. =t
: STt o TIVARY N S Py e
e § - h w -_—- b ——
(

T N
Bt o = By o - By ey l
A I

oy P g by

|

L Y -'\ -
Tt i A Y P * @ \..\. _
i

|

P

-




( 18

{.'Subcaij?‘

Reach

v @
T Ae-@

A m Routing Diagram for 2014-111_rev1

Prepared by Andrews Survey & Engineering, Printed 8/10/2016
HydroCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC




Lakeland Farms

2014-111_rev1 Type il 24-hr 2-Year Rainfall=3.20"
Prepared by Andrews Survey & Engineering Printed 8/10/2016
HydroCAD® 10.00-15 s/n 02271 © 2015 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S:

Runoff = 0.00cfs @ 24.04 hrs, Volume= 2 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area {sf) CN Description
68,943 39  >75% Grass cover, Good, HSG A
68,943 100.00% Pervious Area

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

12.3 50 0.0218 0.07 Sheet Flow, Segment A
Woods: Light underbrush n=0.400 P2= 3.00"
3.7 526 0.0218 2.38 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1 fps
0.1 50 0.0250 7.17 5.63 Pipe Channel, Segment C

12.0" Round Area= 0.8 sf Perim=3.1" r= (.25
n= 0.013 Corrugated PE, smooth interior

16.1 626 Total
Summary for Subcatchment 2S:

Runoff = 0.66cfs @ 12.10 hrs, Volume= 2,404 cf, Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area {(sf) CN Description
15,527 98 Paved parking, HSG A
3,840 98 Roofs, HSG A
20,018 39 >75% Grass cover, Good, HSG A
39,386 68 Weighted Average
20,018 50.83% Pervious Area
19,367 49.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
6.0 ’ Direct Entry,

Summary for Subcatchment 3S:

Runoff = 294 cfs @ 12.10 hrs, Volume= 10,013 cf, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfall=3.20"
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Area (sf) CN Description
49,136 98 Paved parking, HSG A
23,823 98 Roofs, HSG A
62,395 39 >75% Grass cover, Good, HSG A
1,477 61 >75% Grass cover, Good, HSG B
136,831 71 Weighted Average
63,872 46.68% Pervious Area
72,959 53.32% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 4S:
Runoff = 0.34 cfs @ 12.35 hrs, Volume= 2,387 cf, Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description
7,150 98 Paved parking, HSG A
18,363 98 Roofs, HSG A
44,640 39 >75% Grass cover, Good, HSG A
70,153 60 Woeighted Average
44,640 63.63% Pervious Area
25,513 36.37% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
11.9 50 0.0085 0.07 Sheet Flow, A
Grass: Dense n=0.240 P2=3.00"
4.1 361 0.0085 1.48 Shallow Concentrated Flow, B
Unpaved Kv= 16.1 fps
16.0 411 Total
Summary for Subcatchment 5S:
Runoff = 0.02cfs @ 13.68 hrs, Volume= 392 cf, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type I 24-hr 2-Year Rainfall=3.20"
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Area (sf) CN Description
570 98 Roofs, HSG A
12,882 39 >75% Grass cover, Good, HSG A
7,393 30 Woods, Good, HSG A
16,032 61 >75% Grass cover, Good, HSG B
6,466 55 Woods, Good, HSG B
43,343 49 Weighted Average
42,773 98.68% Pervious Area
570 1.32% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft'ft)  (fi/sec) {cfs)
6.0 Direct Entry,
Summary for Subcatchment 6S:
Runoff = 0.13cfs @ 12.10 hrs, Volume= 465 cf, Depth= 0.69"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 2-Year Rainfall=3.20"
Area (sf) CN Description
1,212 98 Roofs, HSG A
466 96 Gravel surface, HSG B
392 39 >75% Grass cover, Good, HSG A
6,048 61 >75% Grass cover, Good, HSG B
8,118 67 Weighted Average
6,906 85.07% Pervious Area
1,212 14.93% Impervious Area
Tc Length Slope Velocity Capacity Description
~ {min) (feet) {ft/ft) (ft/sec) {cfs)
6.0 Direct Entry,
Summary for Pond DET. BASIN 1:
Inflow Area = 108,328 sf, 17.88% Impervious, Inflow Depth = 0.27" for 2-Year event
Inflow = 066 cfs @ 12.10 hrs, Volume= 2,406 cf
Outflow = 0.01cfs @ 24.07 hrs, Volume= 1,720 cf, Atten=99%, Lag=717.7 min
Primary = 0.01cfs @ 24.07 hrs, Volume= 1,720 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 95.62' @ 24.07 hrs Surf.Area= 3,346 sf Storage= 2,017 cf

Plug-Flow detention time= 1,596.8 min calculated for 1,720 ¢f (71% of inflow)
Center-of-Mass det. time= 1,491.6 min ( 2,375.2 - 883.5 )
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Volume Invert _Avail.Storage Storage Description
#1 95.00' 12,424 cf Custom Stage Data (Irregular) Listed below

Elevation SurfArea  Perim. Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (feet) (cubic-feet) {cubic-feet) (sqg-ft)

95.00 2,817 268.0 0 0 2,817

96.00 3,664 297.0 3,231 3,231 4,151

97.00 4,590 319.0 4,118 7,350 5,273

98.00 5,674 338.0 5,074 12,424 6,319
Device Routing nvert Qutlet Devices

#1  Primary 94.80' 12.0" Round Culvert

L=40.7" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 94.80' / 94.00' S=0.0197 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 95.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 96.30" 2.0" Vert. Orifice/Grate C= 0.600
#4  Primary 97.00' 15.0" long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.01 cfs @ 24.07 hrs HW=95.62' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.01 cfs of 1.69 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.01 cfs @ 3.71 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond DET. BASIN 2:

Inflow Area = 8,118 sf, 14.93% Impervious, Inflow Depth= 0.69" for 2-Year event
Inflow = 013 cfs @ 12.10 hrs, Volume= 485 cf

Outflow = 0.01cfs@ 17.84 hrs, Volume= 448 cf, Atten=96%, Lag= 343.8 min
Primary = 0.01cfs @ 17.84 hrs, Volume= 448 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=90.19' @ 17.84 hrs Surf.Area= 1,133 sf Storage= 286 cf

Plug-Flow detention time= 770.9 min calculated for 448 cf (96% of inflow)
Center-of-Mass det. time= 752.1 min ( 1,639.2 - 887.0)

Volume Invert _ Avail.Storage Storage Description
#1 90.00' 3,084 ¢cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) {sq-ft) {feet) (cubic-feet) (cubic-feet) (sqg-ft)
90.00 1,032 146.0 0 0 1,032

92.00 2,116 202.0 3,084 3,084 2,621
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Device Routing Invert Qutlet Devices

#1  Primary 91.00' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Primary 90.00' 0.7" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.01 cfs @ 17.84 hrs HW=80.19' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Orifice/Grate (Orifice Controls 0.01 cfs @ 1.91 fps)

Summary for Pond INF. BASIN:

Inflow Area = 206,984 sf, 47.57% Impervious, Inflow Depth = 0.72" for 2-Year event
Inflow = 3.01cfs @ 12.10 hrs, Volume= 12,400 cf

Outflow = 0.21cfs @ 15.87 hrs, Volume= 12,400 cf, Atten=93%, Lag=226.1 min
Discarded = 0.19cfs @ 15.87 hrs, Volume= 11,221 cf

Primary = 0.02cfs @ 15.87 hrs, Volume= 1,179 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 88.95' @ 15.87 hrs Surf.Area= 5,499 sf Storage= 6,347 cf

Plug-Flow detention time= 413.2 min calculated for 12,397 cf (100% of inflow)
Center-of-Mass det. time= 413.4 min ( 1,296.6 - 883.3)

Volume Invert  Avail.Storage Storage Description
#1 87.00' - 40,557 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) {cubic-feet) {sg-ft)
87.00 1,004 319.0 0 0 1,004
88.00 3,427 379.0 2,095 2,095 4,355
89.00 5,606 407.0 4,472 6,567 6,150
90.00 7,044 426.0 6,311 12,879 7,476
91.00 8,615 446.0 7,768 20,647 8,931
92.00 9,971 466.0 9,233 29,880 10,453
93.00 11,398 485.0 10,677 40,557 11,967
Device Routing Invert Outlet Devices
#1  Primary 86.80' 12.0" Round Culvert

L=33.58' CPP, projecting, no headwall, Ke= 0.900
inlet / Qutlet Invert= 86.80' / 86.50' S=0.0090"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 87.00' 0.7" Vert. Orifice/Grate C= 0.600
#3  Device 1 91.00' 3.0" Vert. Orifice/Grate X 2.00 C= 0.600
#4  Primary 92.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5 Discarded 87.00" 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 85.00'
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Discarded OutFlow Max=0.19 cfs @ 15.87 hrs HW=88.95' (Free Discharge)
=Exfiltration ( Controls 0.19 cfs)

Primary OutFlow Max=0.02 c¢fs @ 15.87 hrs HW=88.95' TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 0.02 cfs of 3.84 cfs potential flow)
=Orifice/Grate (Orifice Controls 0.02 cfs @ 6.67 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link AP-1 POST:

Inflow Area = 366,773 sf, 32.61% Impervious, Inflow Depth > 0.12" for 2-Year event
Inflow = 0.05cfs @ 14.76 hrs, Volume= 3,739 cf
Primary = 0.05cfs @ 14.76 hrs, Volume= 3,739 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Summary for Subcatchment 18:

Runoff = 0.03cfs @ 13.90 hrs, Volume= 825 cf, Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area(sfy CN Description
68,943 39 >75% Grass cover, Good, HSG A
68,943 100.00% Pervious Area

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

12.3 50 0.0218 0.07 Sheet Flow, Segment A
Woods: Light underbrush n=0.400 P2= 3.00"
3.7 526 0.0218 2.38 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1fps
0.1 50 0.0250 7.17 5.63 Pipe Channel, Segment C

12.0" Round Area= 0.8 sf Perim=3.1"' r= 0.25'
n=0.013 Corrugated PE, smooth interior

16.1 626 Total
Summary for Subcatchment 2S:

Runoff = 1.70cfs @ 12.09 hrs, Volume= 5,478 cf, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
15,527 98 ' Paved parking, HSG A
3,840 98 Roofs, HSG A
20,018 39 >75% Grass cover, Good, HSG A
39,385 68 Weighted Average
20,018 50.83% Pervious Area
19,367 49.17% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 3S:

Runoff = 6.82cfs @ 12.09 hrs, Volume= 21,579 cf, Depth= 1.89"

Runoff by SC8 TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-Year Rainfall=4.70"
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Area (sf) CN Description

49,136 98 Paved parking, HSG A

23,823 98 Roofs, HSG A

62,395 39 >75% Grass cover, Good, HSG A

1,477 61 >75% Grass cover, Good, HSG B

136,831 71 Weighted Average

63,872 46.68% Pervious Area

72,959 53.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 4S:

Runoff = 1.36cfs @ 12.25 hrs, Volume= 6,604 cf, Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
7,150 98 Paved parking, HSG A
18,363 98 Roofs, HSG A
44,640 39 >75% Grass cover, Good, HSG A
70,153 60 Weighted Average
44,640 63.63% Pervious Area
25,513 36.37% Impervious Area

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

11.9 50 0.0085 0.07 Sheet Flow, A
Grass: Dense n=0.240 P2=3.00"
4.1 361 0.0085 1.48 Shallow Concentrated Flow, B

Unpaved Kv=16.1 fps

16.0 411 Total

Summary for Subcatchment 5S:

Runoff = 0.30cfs @ 12.14 hrs, Volume= 1,901 cf, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type il 24-hr 10-Year Rainfall=4.70"
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Area (sf) CN Description

570 98 Roofs, HSG A
12,882 39 >75% Grass cover, Good, HSG A
7,393 30 Woods, Good, HSG A
16,032 61 >75% Grass cover, Good, HSG B
6,466 55 Woods, Good, HSG B
43,343 49 Weighted Average
42,773 98.68% Pervious Area
570 1.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 6S:

Runoff = 0.33cfs@ 12.10 hrs, Volume= 1,081 cf, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type 1l 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
1,212 98 Roofs, HSG A
466 96 Gravel surface, HSG B
392 39 >75% Grass cover, Good, HSG A
6,048 61 >75% Grass cover, Good, HSG B
8,118 67 Weighted Average
6,906 85.07% Pervious Area
1,212 14.93% Impervious Area

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

6.0 Direct Entry,

Summary for Pond DET. BASIN 1:

Inflow Area = 108,328 sf, 17.88% Impervious, Inflow Depth= 0.70" for 10-Year event
Inflow = 1.70cfs @ 12.09 hrs, Volume= 6,303 cf

Outflow = 0.04 cfs @ 22.54 hrs, Volume= 3,722 cf, Aften= 97%, Lag= 626.5 min
Primary = 0.04 cfs @ 22.54 hrs, Volume= 3,722 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=96.45' @ 22.54 hrs Surf.Area= 4,083 sf Storage= 5,095 cf

Plug-Flow detention time= 1,458.9 min calculated for 3,722 cf (59% of inflow)
Center-of-Mass det. time= 1,325.6 min ( 2,206.6 - 880.9 )
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Volume Invert Avail.Storage Storage Description
# 95.00° 12,424 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) {sqg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

95.00 2,817 268.0 0 0 2,817

96.00 3,664 297.0 3,231 3,231 4,151

97.00 4,590 319.0 4,118 7,350 5,273

98.00 5,574 338.0 5,074 12,424 6,319
Device Routing Invert Outlet Devices

#1  Primary 94.80' 12.0" Round Culvert

L=40.7" CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 94.80' / 94.00' S=0.0197 ' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 95.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 96.30' 2.0" Vert. Orifice/Grate C= 0.600
#4  Primary 97.00' 15.0' long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.04 cfs @ 22.54 hrs HW=96.45' TW=0.00' (Dynamic Tailwater)
1=Culvert (Passes 0.04 cfs of 3.21 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.02 cfs @ 5.74 fps)
3=0rifice/Grate (Orifice Controls 0.03 cfs @ 1.33 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond DET. BASIN 2:

Inflow Area = 8,118 sf, 14.93% Impervious, Iriflow Depth = 1.80" for 10-Year event
Inflow = 0.33cfs @ 12.10 hrs, Volume= 1,081 cf

Outflow = 0.01cfs @ 18.66 hrs, Volume= 1,049 cf, Atten= 97%, Lag= 393.8 min
Primary = 0.01cfs @ 18.66 hrs, Volume= 1,049 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 90.49' @ 18.66 hrs Surf.Area= 1,297 sf Storage= 753 cf

Plug-Flow detention time= 1,076.1 min calculated for 1,048 cf (97% of inflow)
Center-of-Mass det. time= 1,060.3 min ( 1,919.4 - 859.2 )

Volume Invert  Avail.Storage Storage Description
#1 90.00' 3,084 ¢f Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feet) (sq-ft) {feet) {cubic-feet) {cubic-feet) (sq-ft)
90.00 1,032 146.0 : 0 0 1,032

92.00 2,116 202.0 3,084 3,084 2,621
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Device Routing Invert Qutlet Devices

#1  Primary 91.00" 15.0"long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English} 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Primary 90.00' 0.7" Vert. Orifice/Grate C= 0.600

1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

4Tgimary OutFlow Max=0.01 cfs @ 18.66 hrs HW=90.49' TW=0.00' (Dynamic Tailwater)
2=0rifice/Grate (Orifice Controls 0.01 cfs @ 3.26 fps)

Summary for Pond INF. BASIN:

Inflow Area = 206,984 sf, 47.57% Impervious, Inflow Depth= 1.63" for 10-Year event
Inflow = 7.54cfs @ 12.10 hrs, Volume= 28,183 cf

Qutflow = 0.36cfs @ 16.34 hrs, Volume= 28,184 cf, Atten= 95%, Lag= 254.3 min
Discarded = 0.33cfs @ 16.34 hrs, Volume= 25,961 cf

Primary = 0.02cfs @ 16.34 hrs, Volume= 2,222 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=90.53' @ 16.34 hrs Surf.Area= 7,818 sf Storage= 16,965 cf

Plug-Flow detention time= 624.8 min calculated for 28,176 ¢f (100% of inflow)
Center-of-Mass det. time= 625.0 min ( 1,483.1 - 858.0 )

Volume Invert  Avail.Storage Storage Description
#1 87.00 40,557 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) {feet) (cubic-feet) (cubic-feet) (sq-ft)
87.00 1,004 319.0 0 0 1,004
88.00 3,427 379.0 2,095 2,095 4,355
89.00 5,606 407.0 4,472 6,567 6,150
90.00 7,044 426.0 6,311 12,879 7,476
91.00 8,515 446.0 7,768 20,647 8,931
92.00 9,971 466.0 9,233 29,880 10,453
93.00 11,398 485.0 10,677 40,557 11,967
Device Routing Invert Outlet Devices
#1  Primary 86.80' 12.0" Round Culvert

L=33.5" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 86.80' / 86.50' S= 0.0090'" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 87.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 91.00" 3.0" Vert. Orifice/Grate X 2.00 C=0.600
#4  Primary 92.50' 15.0'long x 10.0° breadth Broad-Crested Rectangular Weir X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.49 2,56 2.70 2.69 2.68 2.69 2.67 2.64
#5 Discarded 87.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 85.00'
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Discarded QutFlow Max=0.33 cfs @ 16.34 hrs HW=90.53" (Free Discharge)
S=Exfiltration { Controls 0.33 cfs)

Primary OutFlow Max=0.02 cfs @ 16.34 hrs HW=90.53' TW=0.00' (Dynamic Tailwater)

=Culvert (Passes 0.02 cfs of 5.36 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.02 cfs @ 9.00 fps)

3=Orifice/Grate ( Controls 0.00 cfs)
=Broad-Crested Rectangular Weir { Controls 0.00 cfs)

Summary for Link AP-1 POST:

Inflow Area = 366,773 sf, 32.61% Impervious, Inflow Depth> 0.29" for 10-Year event
Inflow = 0.33cfs @ 12.14 hrs, Volume= 8,894 cf
Primary = 0.33cfs @ 12.14 hrs, Volume= 8,894 cf, Aften=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Summary for Subcatchment 18:

Runoff = 0.13cfs @ 12.55 hrs, Volume= 1,794 cf, Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
68,943 39 >75% Grass cover, Good, HSG A
68,943 100.00% Pervious Area

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

12.3 50 0.0218 0.07 Sheet Flow, Segment A
Woods: Light underbrush n=0.400 P2= 3.00"
3.7 526 0.0218 2.38 Shallow Concentrated Flow, Segment B
Unpaved Kv=16.1 fps
0.1 50 0.0250 7.17 5.63 Pipe Channel, Segment C

12.0" Round Area= 0.8 sf Perim=3.1" r= 0.25'
n= 0.013 Corrugated PE, smooth interior

16.1 626 Total
Summary for Subcatchment 2S:

Runoff = 233 cfs@ 12.09 hrs, Volume= 7,362 cf, Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25-Year Rainfall=5.50" -

Area (sf) CN Description
15,627 98 Paved parking, HSG A
3,840 98 Roofs, HSG A
20,018 39 >75% Grass cover, Good, HSG A
39,385 68 Weighted Average
20,018 50.83% Pervious Area
19,367 49.17% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 3S:

Runoff = 9.12cfs @ 12.09 hrs, Volume= 28,523 cf, Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type il 24-hr 25-Year Rainfall=5.50"
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Area (sf) CN Description

49,136 98 Paved parking, HSG A

23,823 98 Roofs, HSG A

62,395 39 >75% Grass cover, Good, HSG A
1,477 61 >75% Grass cover, Good, HSG B

136,831 71 Weighted Average
63,872 46.68% Pervious Area
72,959 53.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 4S:

Runoff = 2.04cfs @ 12.24 hrs, Volume= 9,369 cf, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
7,150 98 Paved parking, HSG A
18,363 98 Roofs, HSG A
44,640 39 >75% Grass cover, Good, HSG A
70,153 60 Waeighted Average
44,640 63.63% Pervious Area
25,513 36.37% Impervious Area

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

11.9 50 0.0085 0.07 Sheet Flow, A
Grass: Dense n=0.240 P2= 3.00"
4.1 361 0.0085 1.48 Shallow Concentrated Flow, B

Unpaved Kv= 16.1 fps

16.0 411 Total
Summary for Subcatchment 5S:

Runoff = 0.67cfs @ 12.12 hrs, Volume= 3,053 cf, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-Year Rainfall=5.50"
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Area (sf} CN Description

570 98 Roofs, HSG A
12,882 39 >75% Grass cover, Good, HSG A
7,393 30 Woods, Good, HSG A
16,032 61 >75% Grass cover, Good, HSG B
6,466 55 Woods, Good, HSG B
43,343 49 Weighted Average
42,773 98.68% Pervious Area
570 1.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 6S:

Runoff = 046 cfs @ 12.09 hrs, Volume= 1,461 cf, Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
1,212 98 Roofs, HSG A
466 96 Gravel surface, HSG B
302 39 >75% Grass cover, Good, HSG A
6,048 61 >75% Grass cover, Good, HSG B
8,118 67 Weighted Average
6,906 85.07% Pervious Area
1,212 14.93% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min) _ (feet) (fift) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond DET. BASIN 1:

Inflow Area = 108,328 sf, 17.88% Impervious, Inflow Depth= 1.01" for 25-Year event
Inflow = 233cfs @ 12.09 hrs, Volume= 9,157 cf

Outflow = 0.08 cfs @ 18.82 hrs, Volume= 6,370 cf, Atten=96%, Lag=403.3 min
Primary = 0.08cfs @ 18.82 hrs, Volume= 6,370 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 96.78' @ 18.82 hrs Surf.Area= 4,382 sf Storage= 6,424 cf

Plug-Flow detention time= 1,071.6 min calculated for 6,370 cf (70% of inflow)
Center-of-Mass det. time= 960.5 min { 1,836.0 - 875.5 )
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Volume Invert  Avail.Storage Storage Description
#1 95.00' 12,424 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

{feet) (sg-ft) (feet) (cubic-feet) {cubic-feet) {sg-ft)

95.00 2,817 268.0 0 0 2,817

96.00 3,664 297.0 3,231 3,231 4,151

97.00 4,590 319.0 4,118 7,350 5,273

98.00 5,574 338.0 5,074 12,424 6,319
Device Routing Invert Outlet Devices

#1  Primary 94.80' 12.0" Round Cuivert

L=40.7" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 94.80' / 94.00' $=0.0197 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 95.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 96.30' 2.0" Vert. Orifice/Grate C= 0.600
#4  Primary 97.00' 15.0" long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.08 cfs @ 18.82 hrs HW=96.78' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.08 cfs of 3.63 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.02 cfs @ 6.36 fps)
3=Orifice/Grate (COrifice Controls 0.07 cfs @ 3.01 fps)
=Broad-Crested Rectangular Weir { Controls 0.00 cfs)

Summary for Pond DET. BASIN 2:

Inflow Area = 8,118 sf, 14.93% Impervious, Inflow Depth = 2.16" for 25-Year event
Inflow = 046cfs @ 12.09 hrs, Volume= 1,461 cf

Outflow = 001cfs@ 19.29 hrs, Volume= 1,407 cf, Atten=98%, Lag= 431.6 min
Primary = 0.01cfs @ 19.29 hrs, Volume= 1,407 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=90.69' @ 19.29 hrs Surf.Area= 1,404 sf Storage= 1,057 cf

Plug-Flow detention time= 1,222.5 min calculated for 1,407 cf (96% of inflow)
Center-of-Mass det. time= 1,202.2 min ( 2,052.2 - 850.0 )

Volume Invert  Avail.Storage _ Storage Description
#1 90.00¢ 3,084 cf Custom Stage Data (Irregular) Listed below
Elevaticn Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) {feet) {cubic-feet) (cubic-feet) {sq-ft)
90.00 1,032 146.0 0 0 1,032

92.00 2,116 202.0 3,084 3,084 2,621
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Device Routing Invert Outlet Devices

#1  Primary 91.00' 15.0"long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Primary 90.00" 0.7" Vert. Orifice/Grate C=0.600

1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

TEimary OutFlow Max=0.01 cfs @ 19.29 hrs HW=90.69' TW=0.00' (Dynamic Tailwater)
2=0Orifice/Grate (Orifice Controls 0.01 cfs @ 3.90 fps)

Summary for Pond INF. BASIN:

Inflow Area = 206,984 sf, 47.57% Impervious, Inflow Depth = 2.20" for 25-Year event
Inflow = 10.29cfs @ 12.10 hrs, Volume= 37,891 cf

Outflow = 0.59cfs @ 15.55 hrs, Volume= 37,891 cf, Atten=94%, Lag= 207.2 min
Discarded = 040cfs @ 15.55 hrs, Volume= 33,269 cf

Primary = 0.19cfs @ 15.55 hrs, Volume= 4,622 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=91.24' @ 15.55 hrs Surf.Area= 8,859 sf Storage= 22,829 cf

Plug-Flow detention time= 661.1 min calculated for 37,881 cf (100% of inflow)
Center-of-Mass det. time= 661.4 min ( 1,510.9 - 849.5 )

Volume Invert  Avail.Storage Storage Description
#1 87.00' 40,557 ¢f Custom Stage Data (lrregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) {sq-ft)
87.00 1,004 319.0 0 0 1,004
88.00 3,427 379.0 2,095 2,095 4,355
89.00 5,606 407.0 4,472 6,567 6,150
90.00 7,044 426.0 6,311 12,879 7,476
91.00 8,515 446.0 7,768 20,647 8,931
92.00 9,971 466.0 9,233 29,880 10,453
93.00 11,398 485.0 10,677 40,557 11,967
Device Routing Invert Outlet Devices
#1  Primary 86.80' 12.0" Round Culvert

L= 33.5' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 86.80' / 86.50' S=0.0090'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 87.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 91.00" 3.0 Vert. Orifice/Grate X 2.00 C= 0.600
#4  Primary 92.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.49 2,56 2.70 2.69 2.68 2.69 2.67 2.64
#5 Discarded 87.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 85.00'
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Discarded OutFlow Max=0.40 cfs @ 15.55 hrs HW=01.24" (Free Discharge)
t_5=Exfiltration { Controls 0.40 cfs)

Primary OutFlow Max=0.19 c¢fs @ 15.55 hrs HW=91.24' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.19 ¢fs of 5.92 cfs potential flow)
2=0Orifice/Grate (Orifice Contrcls 0.03 cfs @ 9.88 fps)
3=Orifice/Grate (Orifice Controls 0.16 cfs @ 1.66 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link AP-1 POST:

Inflow Area = 366,773 sf, 32.61% Impervious, Inflow Depth > 0.51" for 25-Year event
Inflow = 0.71cfs @ 12.12 hrs, Volume= 15,452 cf
Primary = 0.71cfs @ 12.12 hrs, Volume= 15,452 cf, Aiten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Summary for Subcatchment 1S:

Runoff = 046 cfs @ 12.44 hrs, Volume= 3,815 cf, Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type il 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description

68,943 38 >75% Grass cover, Good, HSG A

68,943 100.00% Pervious Area

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

12.3 50 0.0218 0.07 Sheet Flow, Segment A
Woods: Light underbrush n=0.400 P2= 3.00"
3.7 526 0.0218 2.38 Shallow Concentrated Flow, Segment B
Unpaved Kv= 16.1 fps
0.1 50 0.0250 7.7 5.63 Pipe Channel, Segment C

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

16.1 626 Total

Summary for Subcatchment 2S:

Runoff

3.34cfs @ 12.09 hrs, Volume= 10,401 cf, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description

15527 98 Paved parking, HSG A
3,840 98 Roofs, HSGA
20,018 39 >75% Grass cover, Good, HSG A

39,385 68 Weighted Average
20,018 50.83% Pervious Area
19,367 49.17% Impervious Area

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

6.0 Direct Entry,
Summary for Subcatchment 3S:

Runoff = 1276 cfs @ 12.09 hrs, Volume= 39,594 cf, Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=6.70"
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Area (sf) CN Description

49,138 88 Paved parking, HSG A
23,823 98 Roofs, HSG A
62,365 39 >75% Grass cover, Good, HSG A
1,477 61  >75% Grass cover, Good, HSG B
136,831 71 Woeighted Average
63,872 46.68% Pervious Area
72,959 53.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 4S:

Runoff = 319cfs @ 12.23 hrs, Volume= 13,992 cf, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description
7,150 98 Paved parking, HSG A
18,363 98 Roofs, HSG A
44 6490 39 >75% Grass cover, Good, HSG A
70,153 60 Woeighted Average
44,640 63.63% Pervious Area
25,513 36.37% Impervious Area

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

11.9 50 0.0085 0.07 Sheet Flow, A
Grass: Dense n=0.240 P2=3.00"
4.1 361 0.0085 1.48 Shallow Concentrated Flow, B

Unpaved Kv= 16.1 fps

16.0 411 Total
Summary for Subcatchment 5S:

Runoff = 1.37cfs @ 12.11 hrs, Volume= 5,127 cf, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=6.70"
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Area (sf) CN Description

570 98 Roofs, HSG A
12,882 39 >75% Grass cover, Good, HSG A
7,393 30 Woods, Good, HSG A
16,032 61 >75% Grass cover, Good, HSG B
6,466 55 Woods, Good, HSG B
43,343 49 Weighted Average
42,773 98.68% Pervious Area
570 1.32% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 6S:

Runoff = 0.66cfs @ 12.09 hrs, Volume= 2,077 cf, Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description
1,212 98 Roofs, HSG A
466 96 Gravel surface, HSG B
392 39 >75% Grass cover, Good, HSG A
6,048 61 >75% Grass cover, Good, HSG B
8,118 67 Weighted Average
6,906 85.07% Pervious Area
1,212 14.93% impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Pond DET. BASIN 1:

Inflow Area = 108,328 sf, 17.88% Impervious, Inflow Depth= 1.57" for 100-Year event
inflow = 3.36cfs @ 12.09 hrs, Volume= 14,216 cf

Outflow = 040 cfs @ 13.76 hrs, Volume= 11,285 cf, Atten=88%, Lag= 100.2 min
Primary = 040 cfs @ 13.76 hrs, Volume= 11,285 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, di= 0.02 hrs
Peak Elev= 97.04' @ 13.76 hrs Surf.Area= 4,629 sf Storage= 7,552 cf

Plug-Flow detention time= 738.0 min calculated for 11,282 cf (79% of inflow)
Center-of-Mass det. time= 653.2 min ( 1,520.1 - 866.9 )
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Volume Invert  Avail.Storage _Storage Description
#1 95.00 12,424 ¢f Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

{feet) {sqg-ft) (feet) {cubic-feet) {cubic-feet) {sq-ft)

95.00 2,817 268.0 0 0 2,817

96.00 3,664 297.0 3,231 3,231 4,151

97.00 4,590 319.0 4118 7,350 5,273

98.00 5,574 338.0 5,074 12,424 6,319
Device Routing Invert Outlet Devices

#1  Primary 94.80' 12.0" Round Culvert

L= 40.7 CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 94.80' / 94.00' S=0.0197 '/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 95.00' 0.7" Vert. Orifice/Grate C= 0.600
#3 Device 1 96.30' 2.0" Vert. Orifice/Grate C= 0.600
#4  Primary 97.00' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.40 cfs @ 13.76 hrs HW=97.04' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.10 cfs of 3.94 cfs potential flow)
E2=OriﬁcelGrate (Orifice Controls 0.02 cfs @ 6.83 fps)
3=Orifice/Grate (Orifice Controls 0.09 cfs @ 3.90 fps)
=Broad-Crested Rectangular Weir (Weir Controls 0.30 cfs @ 0.50 fps)

Summary for Pond DET. BASIN 2:

Inflow Area = 8,118 sf, 14.93% Impervious, Inflow Depth = 3.07" for 100-Year event
Inflow = 066 cfs @ 12.09 hrs, Volume= 2,077 cf

Outflow = 0.02cfs @ 17.73 hrs, Volume= 1,831 cf, Atten= 97%, Lag= 338.6 min
Primary = 0.02cfs @ 17.73 hrs, Volume= 1,931 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=91.00' @ 17.73 hrs Surf.Area= 1,575 sf Storage= 1,546 cf

Plug-Flow detention time= 1,356.5 min calculated for 1,931 cf (93% of inflow)
Center-of-Mass det. time= 1,320.1 min ( 2,159.8 - 839.7 )

Volume Invert  Avail.Storage Storage Description
#1 90.00' 3,084 ¢f Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) {sq-ft) (feet) (cubic-feet) (cubic-feet) {sq-ft)
90.00 1,032 146.0 0 0 1,032

92.00 2,116 202.0 3,084 3,084 2,621
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Device Routing Invert Qutlet Devices

#1  Primary 91.00" 15.0'long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Primary 90.00' 0.7" Vert. Orifice/Grate C= 0.600

1=Broad-Crested Rectangular Weir (Weir Controls 0.00 cfs @ 0.12 fps)

Emary OutFlow Max=0.02 c¢fs @ 17.73 hrs HW=91.00' TW=0.00' (Dynamic Tailwater)
2=Orifice/Grate (Orifice Controls 0.01 cfs @ 4.75 fps)

Summary for Pond INF. BASIN:

Inflow Area = 206,984 sf, 47.57% Impervious, Inflow Depth= 3.11" for 100-Year event
Inflow = 14.69cfs @ 12.10 hrs, Volume= 53,586 cf

Outflow = 0.97 cfs @ 14.83 hrs, Volume= 53,586 cf, Atten=93%, Lag= 164.0 min
Discarded = 0.49cfs @ 14.83 hrs, Volume= 38,597 cf

Primary = 048cfs @ 14.83 hrs, Volume= 14,989 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=92.05' @ 14.83 hrs Surf.Area= 10,046 sf Storage= 30,441 cf

Plug-Flow detention time= 582.6 min calculated for 53,571 cf (100% of inflow)
Center-of-Mass det. time= 582.9 min ( 1,422.6 - 839.7)

Volume Invert  Avail.Storage Storage Description
#1 87.00 40,557 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
87.00 1,004 319.0 0 0 1,004
88.00 3,427 378.0 2,095 2,095 4,355
89.00 5,606 407.0 4,472 6,567 6,150
90.00 7.044 426.0 6,311 12,879 7,476
91.00 8,515 446.0 7,768 20,647 8,931
92.00 9,971 466.0 9,233 29,880 10,453
93.00 11,398 485.0 10,677 40,557 11,967
Device Routing Invert OQutlet Devices
#  Primary 86.80' 12.0" Round Culvert

L=33.5' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 86.80' / 86.50' S=0.0090'/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 87.00" 0.7" Vert. Orifice/Grate C=0.600
#3  Device 1 91.00" 3.0" Vert. Orifice/Grate X 2,00 C= 0.600
#4  Primary 92.50' 15.0'long x 10.0° breadth Broad-Crested Rectangular Weir X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.49 2.56 2,70 2.69 2.68 2.69 2.67 2.64
#5 Discarded 87.00' 1.020 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 85.00'
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iscarded QutFlow Max=0.49 cfs @ 14.83 hrs HW=92.05' (Free Discharge)
5=Exfiltration ( Controls 0.49 cfs)

rimary OutFlow Max=0.48 ¢fs @ 14.83 hrs HW=92.05' TW=0.00' (Dynamic Tailwater)
]=Culvert (Passes 0.48 cfs of 6.51 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.03 cfs @ 10.79 fps)
3=Orifice/Grate (Orifice Controls 0.46 cfs @ 4.64 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link AP-1 POST:

Inflow Area = 366,773 sf, 32.61% Impervious, Inflow Depth > 1.09" for 100-Year event
Inflow = 141cfs @ 12.11 hrs, Volume= 33,331 cf
Primary = 1.41cfs @ 12.11 hrs, Volume= 33,331 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Summary for Pond FOREBAY:
Volume Invert Avail.Storage Storage Description
#1 88.00' 1,276 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
88.00 348 95.0 0 0 348
89.00 682 128.0 506 506 944
90.00 862 143.0 770 1,276 1,295
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Stage-Area-Storage for Pond INF. BASIN:

Elevation Surface Storage Elevation Surface Storage
(feet) {sq-ft) {cubic-feet) (feet) (sq-ft) {cubic-fest)
87.00 1,004 0 92.20 10,256 32,015
87.10 1,246 210 92.30 10,399 33,083
87.20 1,489 419 92.40 10,542 34,151
87.30 1,731 629 92.50 10,685 35,218
87.40 1,973 838 92.60 10,827 36,286
87.50 2,216 1,048 92.70 10,970 37,354
87.60 2,458 1,257 92.80 11,113 38,421
87.70 2,700 1,467 92.90 11,255 39,489
87.80 2,942 1,676 93.00 11,398 40,557
87.90 3,185 1,886
88.00 3,427 2,095
88.10 3,645 2,543
88.20 3,863 2,990
88.30 4,081 3,437
88.40 4,299 3,884
88.50 4517 4,331
88.60 4,734 4,779
88.70 4,952 5,226
88.80 5,170 5,673
88.90 5,388 6,120
89.00 5,606 6,567
89.10 5,750 7,198
89.20 5,894 7,830
89.30 6,037 8,461
89.40 6,181 9,092
89.50 6,325 9,723
89.60 6,469 10,354
89.70 6,613 10,985
89.80 6,756 11,616
89.90 6,900 12,248
90.00 7,044 12,879
90.10 7,191 13,655
90.20 7,338 14,432
90.30 7,485 15,209
90.40 7,632 15,986
90.50 7,780 16,763
90.60 7,927 17,539
90.70 8,074 18,316
90.80 8,221 19,093
90.90 8,368 19,870
91.00 8,515 20,647
91.10 8,661 21,570
91.20 8,806 22,493
91.30 8,952 23,417
91.40 9,097 24,340
91.50 9,243 25,263
91.60 9,389 26,187
91.70 9,534 27,110
91.80 9,680 28,033
91.90 9,825 28,957
92.00 9,971 29,880
92.10 10,114 30,948
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Nolice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detalled information) but is offered
here as a teol to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checkiist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetfs Stormwater Handbook. The Stormwater Report must be prepared and
certffied by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

* The Stormwater Checklist completed and stamped by a Registered Professional Engineer {(see
page 2) that certifles that the Stormwater Report contains all required submittals.’ This Checkiist

is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professlonal Engineer that prepared the Report

Long-Term Pollution Prevention Pian required by Standards 4-6

Construction Perlod Pollution Prevention and Erosion and Sedimentation Control Plan required

by Stendard &8

» Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief namative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment traln, Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soll types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where Infiltration rate |s greater than 2.4 inches per hour. Tha Plans shall identify the dralnage areas for
both existing and proposed conditions at a scale that enables vesification 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
Massachusetis Stormwater Handbook.

To ensure that the Stormwater Report [s complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to Indicate that the specifiad 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 Stormwaler Report may alsc Include the Hificit Discharge Compllance Statement required by Standard 10. If not Included in
the Stomvwater Report, the Illicit Dischergs Compliance Statement must be submitted prior fo the discharge of stormvater nincff to
the post-construction best management practicas.

2 For some complex projects, it may not be possible to Include the Construciion Period Erosion and Sedimentation Contrgl 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 propenent to submit the Construction Perfod Erosion and Sedimantation Control Plan
before commenecing any land disturbance activity on the site.

sweheck.doc * 0407708 : Stormwater Report Checkdlst » Page 1018



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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checldist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also Intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it Is possible that a complete
Stormwater Report may not Include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicabie (N.A.) and provide the reasons for that determination.

A complete checklist must include the Cei-tlﬂnatlon set forth below signed by the Registered Professional
Englneer who prepared the Stormwater Report.

Registered Professional Engineer's Certification

| have reviewed the Stormwater Report, Including the eolil evaluation, computations, Long-term Pollution
Prevention Plan, the Consfruction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by tha 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

A.ale

Slgnature ¢hd Date

Checklist

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

B4 New development
] Redevelopment

[0 Mix of New Development and Redevelopment

sweheck.doc « 04/01/08 Stormwater Report Checklist - Page 2 of 8



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

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what

environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

&I No disturbance to any Welland Resource Areas
[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[0 Reduced Impervious Area (Redevelopment Only)
{1 Minimizing disturbance to existing tress and shrubs
[ LID Stte Design Credit Requested:
[C] Credit1
(1 Credit2
[ Credit3
] Use of “country drainage” versus curb and gutter conveyance and pipe
(] Bioretention Calls (includes Rain Gardens)
] Constructed Stormwater Wetiands (includes Gravel Wetlands designs)
O Treebox Filter
[ Water Quality Swale
[J Grass Channel
[ Green Roof
[] Other (describe): == —

Standard 1: No New Untreated Discharges

No new untreated discharges

Outlets have been designed so thers Is no erosion or scour to wetlands and waters of the
Commonwealth

B Supporting calculations specified in Volume 3 of the Massachussits Stormwater Handbook included.

sweheck.doc » 04/D1/08 Stomnwater Report Chacklist - Page 3 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Aftenuation

[l Standard 2 walver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

[C] Evaluation provided to determine whether ofi-site flooding increases during the 100-vear 24-hour
storm.

B 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.

[J Required Recharge volume reduced through use of the LID skte Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.
B static [ simple Dynamic [ Dynamic Field'

X Runoff from all Impervious areas at the site discharging to the infiltration BMP.

[0 Runcff from all impervious areas at the sita is not discharging te the infiltration BMP and caloulations

are provided showing that the drainage area contributing runoff to the Inflitration BMPs s sufficient to
generate the required recharge volume.

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

[ Recharge BMPs have been sized to inflitrate the Required Recharge Volume only to the meximum
extent practicable for the following reason:

[ site is comprised solely of C and D solls and/or bedrock at the land surface
[0 M.G.L.c. 21E sites pursuant to 310 CMR 40.0000

[ Sotid Waste Landfill pursuant to 310 CMR 19.000

[] Project is otherwise subject to Stormwater Management Standards only to the maximumn extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

[ Property includes a M.G.L. ¢, 21E site or a solid waste landfill and a mounding analysis is included,

' 80% TSS removal Is required prior to discharge to inflitration BMP If Dynamic Field method la used.

sweheck.doc = (4/01/08 Starmwater Report Checklist » Page 4of 8



Massachusetts Department of Environmental Protection
7% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge {continued)

B 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 fest and a mounding
analysis Is provided,

[1 Documentation is provided showing that Infiltration BMPs do not adversely impact nearby wetland
resource aregs.

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 usse of ferlllizers, 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;

Strest 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 L.ong-Term Pollution Provention Plan Is attached to Stormwater Report and Is included as an
attachment to the Wetlands Notice of Intent.

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

[] is within the Zeone 11 or Interim Wellhead Protection Area

DE-.

[C] is near or to other critical areas
[ ie within soils with a rapid Infiltration rate {greater than 2.4 inches per hour)
] involves runoff from land uses with higher potential pollutant loads.

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

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

swoheck.doc « 04/01/08 Stormwatter Report Checklist » Paga 5 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quallty {confinued)
B The BMP is sized (and calculations provided) based on:

B 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.

[] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate Is provided. This documentation may be In the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[ A TMDL exists that indicates a need to reduce poliutants 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)

[0 The NPDES Multi-Sector General Permit covers the land use and the Stormwaler Pollution
Prevention Plan (SWPPP) has been incuded with the Stormwater Report.

[] The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
fo the discharge of stormwater to the post-construction stormwater BMPs.

[1 The NPDES Multi-Sector General Permit does not cover the land use.
[0 LUHPPLs are located at the site and industry specific source control and poltution prevention

measures have been proposed to reduce or ellminate the exposure of LLIHPPLs ta rain, snow, snow
melt and runoff, and been included in the long term Pallution Prevention Plan.

] AN exposure has been eliminated.
[J All exposure has not been eliminated and all BMPs selected are on MessDEP LUHPPL list,

[J The LUHPPL has the potential fo 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 bicretention area, a sand filter or equivalent.

Standard 6: Critical Areas

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

[ Critical areas and BMP are Identified in the Stormwater Report.

swoheck.doc « 04/01/08 Stormwater Report Checkllst » Page 6 of 8



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

Checklist for Stormwater Report

Checklist (continued)

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

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

[T] 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,

[ $mall Residential Projects: 24 single fam ily houses or 2-4 units in a multi-family development

with a discharge to a crilical area

{1 Marina andfor boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[C] Bike Path and/or Foot Path

[] Redevelopment Project

[ Redevelopment portion of mix of new and redevelopment.

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

(L] The project involves redevelopment and a description of all measures that have been taken fo
improve existing oonditions 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 (g) complies with Standards 2, 3 and the pretreatmant
and structural BMP requirements of Standards 4-8 to the maximum extent practicable and (b)
Improves existing conditions.

Standard 8: Construction Perfod Pollution Prevention and Erosion and Sedimentation Cantrol

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

Narrative;

Construction Perlod Operation and Maintenance Pian;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

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

" % & & % & P B 0N F B @
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Perlod Pollution Prevention and Erosion and Sadimentation Control
{continued)

] The projectis highly complex and information is Inciuded in the Stormwater Report that explains why
it is not possible to submit the Construction Perlod Pollution Prevention and Erosion and
Sedimentation Confrol 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.

[J The project Is not covered by a NPDES Construction General Permit.

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

X The project is covered by @ NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbanca bagins.

Standard 9: Operation and Maintenance Plan

The Post Construction Operation and Meintenance Plan Is included in the Stormwater Report and
inciudes the foliowing information:

B] Name of the stormwater management system owners:

Party responsible for operation and maintenance;

Schedule for Implementation of routine and non-routine maintenance tasks;
Plan showing the locatlon of all stormwater BMPs maintenance access areas;
I Description and delineation of public safety features;

Estimated operation .and maintenance budget; and

Operation and Maintenance Log Form.

[ The responsible party Is not the owner of the parcel where the BMP is located anid the Stormwater
Report includes the following submissions:

[ A copy of the legal instrument (deed, homeowner's association, utifity frust or other legal entity)

that establishes the terms of and legal responsibility for the operation and malntenance of the
project site stormwater BMPs;

[J A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohlbition of lllicit Discharges
The Long-Term Pollution Prevention Plan Includes measures to prevent illicit discharges;

& An lllicit Discharge Compliance Statement is attached:

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

swcheck.doc « 04/01/08 Stormwater Report Checklist - Page 8 of 8
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Hydrologlc 8ol Group—Norfolk and Suffolk Counties, Massachuaetis

Hydrologic Soil Group

Hydrologic Soll Group— Summary by Map Unit — Norfolk and Sulfolk Counties, Massachusetis {MAS18)
Map unit symbol Wap unit name Rating Acres In AQI Percant of AOI
1 Water 1.5 1.8%

10 Scatboro and Birdsall AID 4.0 5.0%
soils, 0 bo 3 percent
slopes

51 Swansez muck, Oto1 |BD 18.6 210%
percent siopes

T0A Ridgebury e sandy (D - 1.0 1.3%
loam, 0 to 5 percent

slopes
718 Ridgebury fine sandy (D 5.8 7.3%

loam, 2 to & percent ‘
slopes, exiremely
stony

1038 Chartton-Hollks-Rock A 8.6 10.8%
oulerop complex, 3 to
& percent slopos ‘
108C Chariton-Hollls-Rock A . M5 ) 43.5%
outcrop complex, B to :

15 percent slopes )
2558 Windsor loamy sand, 3to | A ) 1.5 1.3%
8 porcent siopes
3008 - Montauk fine sandy c 0.4 0.5%

loam, 3 fo 8 percent
slopes

420B Canton fine sandy loam, |A 50 6.3%
3 to 8 percont slopes

ARG ) Canton fine sandy loam, |A 04 0.5%
8 to 15 parcent slopes,
extremely stony

Toltals for Area of interast 793 100.0%
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Hydrologic Sall Group—Norfolk and Suffolk Countles, Massachusetts

Description

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

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

Group A. Solls having a high infiltration rate (low runcff potential) when thoroughly
wet. These conglst mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmiesion,

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

Group C. Solls having a slow inflltration rate when tharoughly wet. These consist
chiefly of solls having a layer that Impedes the downward movement of water or
solls of moderately fine texture or fine texture. These solis have a slow rate of water
transmission,

Group D. Soils having a very siow infiftration rate (high runcff potential) when
thoroughly wet. These consist chlefly of clays that have a high shrink-awell
potential, solls that have a high water table, soils that have a claypan or clay layer
at or near the surface, and sofis that are shallow over nearly impervious material.
These solls have a very slow rate of water transmission.

If a soll Is assigned to a dual hydrologic group (A/D, B/D, or CID), the first letter Is
for drained areas and the second Is for undrained areas. Oniy the solls that in their
hatural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

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

Natural Resources Web Soll Survey 3472016
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fFES1

Da= 1ft
o= 3.1 cfs (25-yr Storm)
Tw= 0.5 ft

la=1.70/{Do**}+8Do

La= 13.27 ft
W=3Do+(.4La

W= 831 ft
1d50=(0.02/Tw)*{{Q/Do)*®)

d50= 0.18 ft

2.17 in

FES3
Do= 11t
O= 0.1 cfs {100-yr Storm}
Tw= 05 ft

La=1.7Q/(Do**)+8Do

La= 8.17 ft
W=3Do+0.4La

WdSO-(D.OZITw)*((Q/Do)"’a)

{d50= 0.00 ft
0.02 in

Lakeland Farms - Norfolk, MA
ASE# 2014-111

FES2

Do= 1t

0= 2.6 cfs (25-yr Storm)
Tw= 0.5 ft

La=1.7Q/{Do*?)+8Do

La= 12.42 ft
W=3Do+0.4La
W= 797 #t

|d50=(0.02/Tw)*{(Q/Do)*?)

|d50= 0.14 ft
172 In
[FESa
Do= 15 ft
la= 11.92 cfs {25-yr Storm)
Tw= 0.75 ft

[La=1.70/(Do**)+8D0

|La= 23.03 ft
W=3Do+0.41a

W= 13.71 ft
|d50=(0.02/Tw}*{{Q/D0)*?)

§ds0= 0.42 ft
5.07 In




FESS
Do= 1t
G= 0.49 cfs {100-yr Storm)
Twe= 0.5 ft
La=1.7Q/{Do**}+8Do
La= 8.83 ft
W=3Do+0.4Lla
W= 6.53 ft
d50=(0.02/Tw)*{{Q/Do)*?)
1d50= 0.02 ft
0.19 in

Lakeland Farms - Norfoik, MA
ASE# 2014-111

FES6

Do= 0.058 #t

Q= 0.01 cfs (100-yr Storm)
Tw= 0.029 ft

La=1.7Q/(Do**)}+8Do

La= 1.68 ft
W=3Do+D.4La

W= 0.85 ft
d50=(0.02/Tw)* ({Q/Do)*?)
d50= 0.07 ft

0.79 in




T8S REMOVAL (Dotention Basin 1)

A B c D E
cup |T88 Remoal Sng TS5 | g g Fomaiing Los
xC)
Bouneirsam 70.0% 75.0% 525% 22.5%
;::‘Jﬁ 88.8%

* Equals remaining load from previous BMP (E)




TSS REMOVAL (Infiltration Basin)

A B C D E
Amount
TSS8 Removal | Starting TSS Remaining Load
. Rats Loags  [ROMoved (BT by
x C)
Deep sump CB's
wi hoods 25.0% 100.0% 25.0% 75.0%
Infiltration Basin
wi sediment 80.0% 75.0% 60.0% 150%
forebay
Total TSS
Removal = 85.0%

* Equals remaining load from previous BMP {E)




PART V-MAPS
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