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NARRATIVE

The proposal is for a 28 unit multifamily residential development to be constructed on
3.44 acres of vacant land in Walpole, MA.

The property is located at the end of Darwin Lane which is a public street running off of
Common Street. The vacant property is mostly wooded, natural ground cover exists at
all areas of the site. The property slopes essentially from north to south at a slope of
approximately 10 percent. The landform appears to be the side of an esker. Soils at
the site were found to be glacial outwash made up of coarse sand and gravel. Soils at
the site are classified as Merrimac sand and gravel. Two drainage watersheds were
identified at the site. One watershed is the stormwater management system for the
existing subdivision. This watershed consists of roadways, driveways, rooftops, lawns
and natural wooded areas. The runoff from this watershed is collected in catch basins
and delivered to a stormwater infiltration basin behind the homes at#27 and #31
Darwin Lane. The stormwater infiltration basin when overtopped would discharge to
the subject property. The second watershed at the site is the bulk of the undisturbed
land found at the site which discharges overland toward School Meadow Brook.

The proposal is to construct2S residential units in 6 buildings. Each unit will have a
garage and one parking stall in front of the garage. There will be a 24 foot wide access
driveway with two 82 foot diameter cul de sacs to allow for turning and reversing
direction. Storm water will be managed in accordance with MA DEP Stormwater
management regulations. The system consists of deep sump catch basins with hooded
outlet pipes, stormceptor water quality units, an infiltration basin and an infiltration
trench.
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STA¡{DARD #2 _ PEAK RATE ATTENUATION:

EXISTING CONDITIONS

PROPOSED CONDITIONS:

Stormwater Runoff Summary
Subarea Storm Event
Pre-develoDment. 2-yr 1O-yr 25-vr 5O-yr 100-yr
EX-l (cfs) 0.0 0.0 0.06 0.25 1.18

EX -1 (ac-ft.) 0.0 0.001 0.040 0.119 0.262
EX-2 (cfs) 0.0 0.0 0.0 0.0 0.02
EX -2 (ac-ft.) 0.0 0.0 0.0 0.001 0.003
EX-3 (cß) 0.0 0.0 0.0 0.0 0.02
EX -3 (ac-ft.) 0.0 0.0 0.001 0.002 0.004
OS -1 (cfs) 2.27 7.85 13.19 18.68 25.75
OS -l (ac-ft.) 0.255 0.688 1.104 1.535 2.095

Total to the South (cß) 0.0 0.0 t.4t 8.80 19.72
Total to the South (ac-ft.) 0.0 0.001 0.124 0.516 1.094

Existine Basin
Infiltrated (cfs) 0.42 0.8s l.l I 1.18 1.27
Infiltrated (ac-ft.) 0.184 0.617 0.948 1.066 1.193

Outflow (cfs) 0.0 0.0 t.4l 8.72 19.15
Outflow (as-ft.) 0.0 0.0 0.085 0.398 0.832
Elevation 220.76 223.63 22s.14 225.44 22s.70
Total Area 10.207 acres

Stormwater Runoff Summary
Subarea Storm Event
Post-develoDment. 2-vr 1O-yr 25-yr 5O-yr 100-yr
P-l (cß) 0.r2 0.25 0.3s 0.4s 0.57
P-1 (ac-ft.) 0.009 0.017 0.02s 0.32 0.041
P-2 (cß) 0.11 0.19 0.24 0.30 0.37
P-2 (ac-ft.\ 0.008 0.014 0.018 0.023 0.028
P-3 (cfs) 0.58 0.94 t.23 1.49 1.81

P-3 (ac-ft.) 4.042 0.071 0.093 0.11s 0.141
OS-1 (cfs) 2.27 7.85 13.19 18.68 25.75
OS 1(ac-ft.) 0.25s 0.688 1.104 1.535 2.095
OS-2 (cß) 0.0 0.0 0.0r 0.06 0.28
OS 2 (ac-ft.) 0.0 0.0 0.009 0.028 0.061
P-4 (cfs) 0.59 1.24 1.78 2.31 2.95
P-4 (ac-ft.) 0.043 0.088 0.t27 0.165 0.231



P-5 (cß) 0.19 0.40 0.58 0.75 0.96
P-5 (ac-ft.) 0.014 0.029 0.041 0.054 0.069
P-6 (cß) 0.31 0.71 t.07 t.4t 1.83

P-6 (ac-ft.) 0.023 0.051 0.076 0.10 0.13 1

P-7 (cfs) 0.0 0.0 0.04 0.11 0.30

P-7 (ac-ft.) 0.0 0.003 0.009 0.019 0.034
P-8 (cß) 0.0 0.02 0.12 0.34 0.75
P-8 (ac-ft.) 0.0 0.008 0.023 0.042 0.070
P-9 (cfs) 2.01 3.08 3.91 4.69 5.65

P-9 (ac-ft.) 0.160 0.250 0.320 0.386 0.466
P-94 (cß) 0.44 0.67 0.8s 1.02 1.23

P-94 (ac-ft.) 0.035 0.054 0.069 0.084 0.101
P-I0 (cfs) 0.0 0.0 0.03 0.10 0.27
P-10 (ac-ft.) 0.0 0.002 0.009 0.0r9 0.035
P-IOA (cß) 0.0 0.02 0.11 0.33 0.72

P-104 (ac-ft.) 0.0 0.008 0.022 0.040 0.067

Headwall (cfs) 0.0 0.0 1.41 8.75 19.33

Total to the South (cfs) 0.0 0.0 1.42 8.84 19.54
Total to the South (ac-ft.) 0.0 0.003 0.103 0.445 0.928

Existing Basin
Infiltrated (cfs) 0.42 0.85 1.1 I l.l8 r.27
Infiltrated (ac-ft.) 0.184 0.617 0.948 1.066 1.193

Outflow (cfs) 0.0 0.0 t.4t 8.72 19.15

Outflow (as-ft.) 0.0 0.0 0.085 0.398 0.832
Elevation 220.76 223.63 225.14 225.44 225.70
Proposed Galleys
Infiltrated (cß) t.2l l.2t t.2l t.2l t.2t
Infiltrated (ac-ft.) 0.299 0.530 0.733 0.935 1.r93
Outflow (cfs) 0.0 0.0 0.0 0.0 0.0
Outflow (as-ft.) 0.0 0.0 0.0 0.0 0.0
Elevation 209.69 210.51 2t1.29 212.17 213.98
Proposed lnfi ltration Trench
Infiltrated (cfs) 0.18 0.18 0.18 0.18 0.18

Infiltrated (ac-ft.) 0.035 0.062 0.091 0.124 0.168

Outflow (cß) 0.0 0.0 0.0 0.0 0.0

Outflow (as-ft.) 0.0 0.0 0.0 0.0 0.0
Elevation 195.43 196.10 196.76 r97.52 199.92
Total Area : 10.207 acres



CONSTRUCTION PER¡OD
POLLUTION PREVENTION PLAN

Given the proximity of the municipal drain system, care shall be taken to assure that eroded soil will
not be deposited into the nearby drain system. Care shall be taken also to assure that eroded soil
will not be deposited onto abutting properties.

The entity for the construction period pollution prevention and erosion and sedimentation control
plan is Wall Street Development Corp., their successors and assigns, P.O. Box 272, Westwood,
MA 02090. Construction period pollution control measures shall include a siltation barrier (compost
filled sock). A designated materials stockpile area and a construction staging area have also been
depicted on the plans. Construction sequencing shall be as follows:

1) The limit of work shall be clearly marked in the field by the design engineer.
2) Designate the material stockpile areas in the fìeld.
3) lnstall silt controls as shown on the plan.
4) I nstal I stabil ized construction entrances.
5) lnstall silt sacks in all existing nearby catch basins.
6) Remove and stockpile top and sub soils from all areas to be disturbed.

This will require the temporary stockpiling of about 14,000 c.y. of material. Any material to be
deemed as not suitable shall be removed ftom the site. Materialto remain on site shall be
stockpiled in the location of Building 6-9 and Building 10-12. During construction, once an area
is finished and will not need to be regraded, that area shall be covered with stockpiled loam
and covered with seed or sod.

7) Bring the site to sub grade. lnstall retaining walls.
8) lnstall temporary sedimentation areas.
9) lnstallthe infiltration basin.
10) Bring roadway to sub grade with bank gravel.
11) lnstall sewer, water and other underground utilities.
l2) Use silt sacks for silt control, bring roadway to gravel grade and pave with binder course.
13) Construct buildings.
14) lnstall curbing, sidewalks and loam strips.
15 lnstallthe infiltration trench.
16) Loam and seed all side slopes and other disturbed areas.
17) lnstall final pavement
18) Remove siltation controls and clean up areas including catch basin sumps.

CONSTRUCTION NOTES

1) All areas to be altered shall be brought to sub grade or final grade at the start of construction.
2) Areas once brought to grade that will not be altered again shall be loamed and seeded and
protected with Straw Guard as needed.
3) lnfiltration basins as shown shall not become operational until the site is finished and swept of all
debris.
4) Temporary sediment basins shall be used and maintained until all proposed paved areas are
complete and swept of all debris.
5) Catch basins shall be protected from sediments at alltimes until construction is complete.
6) lnstall silt sacks in all existing and proposed catch basins.
7) The developer shall maintain erosion / sedimentation controls during construction and untilthe
sale of the units.
8) Erosion / sedimentation controls shall be inspected weekly and immediately after rainfall events
greater than Tz".



9) Temporary ground cover or erosion / siltation control shall be established on any unbuilt units or
buildings where required by the Zoning Board,

VEGETATION PLANNING

Vegetation shall be installed per the approved plans in accordance with the construction
sequencing plan. No plants shall be planted in the drainage easements except as shown on the
approved plans.

EROSION AND SEDIMENTATION CONTROLS

The operation and maintenance of the erosion and sedimentation controls shall be the
responsibility of the site contractor, who will report to Wall Street Development Corp. their
successors and assigns. The erosion and sedimentation controls shall be inspected daily by the
site contractor. Repairs as needed shall be made immediately. The inspection of erosion and
sedimentation controls shall also be done weekly and after every 112" or more rain event by an
independent person trained in erosion control practices at construction sites. This independent
person shallfile weekly reports with Wall Street Development Corp., their successors and assigns.
These reports shall be made available to the Zoning Board, Conservation Commission, Mass DEP
and the EPA.
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PROPOSED 28 UNIT
RESIDENTAIL DEVELOPMENT

DARWIN LANE
WALPOLE, MA

OPERATION AND MAINTENANCE PLANSTORTUI WATER CONTROL AND MITIGATION
SYSTEM

The entity responsible for the implementation of the operation and maintenance plan for the storm
water management system is:

Darwin Commons Home Owners Association
Address to be determined
Walpole, MA 02081

The storm water system is shown on an as built plan on file with the with the Walpole Zoning
Board. The system consists of the following components:

1) Catch Basins (8)
2) Drain Manholes (11)
3) Headwalls (2)
4) Stormceptor water quality units (2)
5) Drainage infiltration basin (1)
6) Drainage infiltration trench (1)
7) Retaining walls (3)

INSPECTIONS

1) Storm water system components shall be inspected every three months during the first year of
operation. lnspection reports shall be submitted to the Zoning Board within 30 days of the
inspection. These inspections shall be conducted by a qualified civil engineering firm and/or an
environmental firm to be commissioned by the Darwin Commons Home Owners Association.

2) The drainage infiltration basins and infiltration trench shall be inspected once per year by a
qualified civil engineering firm and/or a qualified environment firm commissioned by the Danruin
Commons Home Owners Association. Any repairs shall be made within 30 days of the inspection
The Association shall consult with a Registered Professional Engineer regarding any anticipated
repairs. They shall notiff the Walpole Zoning Board prior to the undertaking of any repairs.

3) Catch basins shall be cleaned and inspected every year

4) Drainage manholes, drainage piping, and the flared end section shall be inspected every year

5) Any repairs deemed to be criticalshall be made immediately. Any other repairs shall be made
within 30 days of the inspection.



6) Any proposed changes to the storm water management system shall be approved in writing by
the Walpole Zoning Board.

7) The Association shall have on hand at all times $5,000.00 (2023 dollar value) for inspections and
emergency repairs.

MAINTENANGE

1) Paved areas shall be swept twice per year, once in the Spring and once in the Fall by the
Association.

2) Mowing of the grass and care of any planned shrubs within the site shall be routinely done by
the Association.

3) Trash and other debris shall be routinely picked up and removed from the access driveway and
parking areas by the Association.

4) The Association shall have a revolving fund with money on hand at all times to perform their
required tasks.

REPLACEMENT

1) The Association shall have a replacement fund for the infiltration basin and infiltration trench.
The amount of money needs to be $100,000 (in 2023 value) within 50 years of the start of
construction.
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Stormceptor is protected by one or more of the following patents

Canadian Patent No. 2,137,942

Canadian Patent No. 2,17 5,277

Canadian Patent No. 2,180,305

Canadian Patent No. 2,180,338

Canadian Patent No. 2,206,338

Canadian Patent No. 2,327,768

U.S. Patent No. 5,753,115

U.S. Patent No. 5,849,181

U.S. Patent No. 6,068,765

U.S. Patent No. 6,371,690

U.S. Patent No. 7,582,216

U.S. Patent No. 7,666,303

Australia Patent No. 693. 1 64

Australia Patent No. 707,133

Australia Patent No. 729,096

Australia Patent No. 779,401

Australia Patent No. 2008,279,378

Australia Patent No. 2008,288,900

lndonesia Patent No. 0007058

Japan Patent No. 3581233

Japan Patent No. 9-11476

Korean Patent No. 0519212

Malaysia Patent No. 118987

New Zealand Patent No. 314,646

New Zealand Patent No. 583,008

New Zealand Patent No. 583,583

South African Patent No. 2010/00682

South African Patent No. 2010/01796

Other Patents Pending
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Congratulations!

Your selection of a StormceptoP means that you have chosen the most recognized and efficient
stormwater oil/sediment separator available for protecting the environment. Stormceptor is a
pollution control device often referred to as a "Hydrodynamic Separator (HDS)" or an "Oil Grit
Separator (OGS)", engineered to remove and retain pollutants from stormwater runoff to protect

our lakes, rivers and streams from the harmful effects of non-point source pollution.

I - Stormceptor Overview

Stormceptor is a patented stormwater quality structure most often utilized as a treatment
component of the underground storm drain network for stormwater pollution prevention.

Stormceptor is designed to remove sediment, total suspended solids (TSS), other pollutants

attached to sediment, hydrocarbons and free oil from stormwater runoff. Collectively the
Stormceptor provides spill protection and prevents non-point source pollution from entering
downstream waterways.

Key benefits of Stormceptor include:
. Removes sediment, suspended solids, debris, nutrients, heavy metals, and hydrocarbons (oil

and grease) from runoff and snowmelt.
. Will not scour or re-suspend trapped pollutants.
. Provides sediment and oil storage.
. Provides spill controlfor accidents, commercial and industrial developments.
. Easy to inspect and maintain (vacuum truck).
. "STORMCEPTOR" is clearly marked on the access cover (excluding inlet designs).
. Relativelysmall footprint.
. 3'd Party tested and independently verified.
. Dedicated team of experts available to provide support.

Model Types:
. STC (Standard)
. STF (Fiberglass)
. EOS (Extended Oil Storage)
. OSR (Oil and Sand Removal)
. MAX (Custom designed unit, specific to site)

Configuration Types:
. lnlet unit (accommodates inlet flow entry and multi-pipe entry)
. ln-Line (accommodates multi-pipe entry)
. Submerged Unit (accommodates the site's tailwater conditions)
. Series Unit (combines treatment in two systems)

4 Stormceptorô Owner's Manual



Please Maintain Your Stormceptor

To ensure long-term environmental protection through continued performance as originally
designed for your site, Stormceptor must be maintained, as any stormwater treatment practice

does. The need for maintenance is determined through inspection of the Stormceptor. Procedures
for inspection are provided within this document. Maintenance of the Stormceptor is performed

from the surface via vacuum truck.

lf you require information about Stormceptor, or assistance in finding resources to facilitate
inspections or maintenance of your Stormceptor please call your local Stormceptor Licensee or
lmbrium@ Systems.

2 - Stormceptor Operation & Components

Stormceptor is a flexibly designed underground stormwater quality treatment device that is
unparalleled in its effectiveness for pollutant capture and retention using patented flow separation
technology.

Stormceptor creates a non-turbulent treatment environment below the insert platform within the
system. The insert diverts water into the lower chamber, allowing free oils and debris to rise, and
sediment to settle under relatively low velocity conditions. These pollutants are trapped and stored
below the insert and protected from large runoff events for later removal during the maintenance
procedure.

With thousands of units operating worldwide, Stormceptor delivers reliable protection every day,

in every storm. The patented Stormceptor design prohibits the scour and release of captured
pollutants, ensuring superior water quality treatment and protection during even the most extreme
storm events. Stormceptor's proven performance is backed by the longest record of lab and field
verification in the industry.

StormceptoP Owner's Manual s



Stormceptor Schematic and Component Functions
Below are schematics of two common Stormceptor configurations with key components identified
and their functions briefly described.

ure 1. Figure 2.

. Manhole access cover - provides access to the subsurface components

. Precast reinforced concrete structure - provides the vessel's watertight structural support

. Fiberglass insert - separates vessel into upper and lower chambers

. Weir - directs incoming stormwater and oil spills into the lower chamber

. Orifice plate - prevents scour of accumulated pollutants

. lnlet drop tee - conveys stormwater into the lower chamber

. Fiberglass skirt - provides double-wall containment of hydrocarbons

. Outlet riser pipe - conveys treated water to the upper chamber; primary vacuum line access port for sediment
removal

. Oil inspection port - primary access for measuring oil depth and oil removal

. Safety grate - safety measure to cover riser pipe in the event of manned entry into vessel

3 - Stormceptor ldentification

Stormceptor is available in both precast concrete and fiberglass vessels, with precast concrete
often being the dominant material of construction.

ln the Stormceptor, a patented, engineered fiberglass insert separates the structure into an upper
chamber and lower chamber. The lower chamber will remain full of water, as this is where the
pollutants are sequestered for later removal. Multiple Stormceptor model (STC, OSR, EOS, MAX
and STF) configurations exist, each to be inspected and maintained in a similar fashion.

Each unit is easily identifiable as a Stormceptor by the trade name "Stormceptor" embossed
on each access cover at the surface. To determine the location of "inlet" Stormceptor un¡ts with
horizontal catch basin inlet, look down into the grate as the Stormceptor insert will be visible. The
name "Stormceptor" is not embossed on inlet models due to the variability of inlet grates used/
approved across North America.

lnlet Stormceptorlnline Stormceptor

Orifice Plate

18" Skirt

Weir

lnlet Grate

Oil Port

Fiberglass lnsert

Outlet Pipe

Removable lnlet

Drop Tree

Orifìce Plate

lnlet Drop Tee

t:

/u,

Access Cover

Oil Port

Safety Grate
Weir

18" Skirt

Fiberglass lnsert

24"Ø Oullet Pipe

Precast Reinforced

Concrete Structure
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Once the location of the Stormceptor is determined, the model number may be identified by
comparing the measured depth from the fiberglass insert level at the outlet pipe's invert (water
level) to the bottom of the tank using Table 1.

In addition, starting in 1996 a metal serial number tag containing the model number has been
affixed to the inside of the unit, on the fiberglass insert. lf the unit does not have a serial number,
or if there is any uncertainty regarding the size of the unit using depth measurements, please

contact your local Stormceptor Representative for assistance.

Sizes/Models
Typical general dimensions and capacities of the standard precast STC, EOS & OSR Stormceptor
models in both USA and Canada/lnternational (excluding South East Asia and Australia) are
provided in Tables I and 2. Typical rim to invert measurements are provided later in this
document. The total depth for cleaning will be the sum of the depth from outlet pipe invert
(generally the water level) to rim (grade) and the depth from outlet pipe invert to the precast

bottom of the unit. Note that depths and capacities may vary slightly between regions.

Table 1A. (US) Stormceptor Dimensions - lnsert to Base of Structure

STC Model lnsert to Base (in.)

450 60

900 55

1200 71

1 800 105

2400 94

3600 134

4800 128

6000 150

7200 134

1 1 000- 128

I 3000" 150

16000* 134

EOS Model lnsert to Base (in.)

4-175 60

9-365 55

12-590 71

1 8-1 000 105

24-1400 94

36-1700 134

48-2000 128

60-2500 150

72-3400 134

I 1 0-5000* 128

130-6000. 150

1 60-7800- 134

OSR Model lnsert to Base (in.)

65 60

140 55

250 94

390 128

560 134

780- 128

1125* 134

TypicalSTF
m (in.)

1.5 (60)

1.5 (61)

1.8 (73)

2.e (115)

2.3 (8e)

3.2 (127)

2.e (113)

3.5 (138)

3.3 (128)

Nofes:
1 . Depth Below Pipe lnlet lnverf to the Bottom of Base Slab can vary slightly by manufacturing facility, and can be modified to

accommodate speciftc sife designs, pollutant loads or site conditions. Contact your local representative for assistance.

*Consrsf of two chamber structures rn senes-

Stormceptotó Owner's Manual 7



Table 18. (CA & lnt'l) Stormceptor Dimensions - lnsert to Base of Structure

STC Model lnsert to Base (m)

300 1.5

750 '1.5

1000 1.8

1 500 2.8

2000 2.8

3000 3.7

4000 3.4

5000 4.0

6000 3.7

9000* 3.4

1 1 000" 4.0

14000" 3.7

EOS Model lnsert to Base (m)

300 1.5

750 1.5

1000 1.8

2000 2.8

3000 3.7

4000 3.4

5000 4.0

6000 3.7

9000* 3.4

I 0000* 4.0

14000* 3.7

OSR Model lnsert to Base (m)

300 1.7

750 1.6

2000 2.6

4000 3.6

6000 3.7

9000* 3.6

14000* 3.7

Nofes:
1. Depth Below Pipe lnlet lnvert to the Bottom of Base Slab can vary slightly by manufacturing facility, and can be modified to

accommodate specific sife designs, pollutant loads or site conditions. Contact your local representaflve for assrsfance.

*Consrsf of two chamber structures ln series.

Table 24. (US) Storage Capacities

Nofes;
1. Hydrocarbon & Sediment capacities can be modified to accommodate specific site design requirements, contact your local

re p re se ntative fo r assi sta n ce.

*Conslsf of two chamber structures rn series.

TypicalSTF
m (in.)

1.5 (60)

1 .5 (61)

1.8 (73)

2.9 (115)

2.3 (8e)

3.2 (127)

2.e (113)

3.5 (138)

3.3 (128)

STC Model
Hydrocarbon

Storage Capac¡ty

gal

Sediment
Capac¡ty

ft3

EOS Model
Hydrocarbon

Storage Capac¡ty

qal
OSR Model

Hydrocarbon
Storage Capaciiy

gal

Sediment
Capacity

ft3

450 8ô 46 4-175 175 065 115 46

900 251 89 9-365 365 140 233 58

1200 251 127 12-590 591

1800 251 207 18.1000 1198

2400 840 205 24-1400 1457 250 792 156

3600 840 373 36-1700 1773

4800 909 543 48-2000 2005 390 1233

6000 909 687 60-2500 2514

7200 1059 839 72-3400 341 I 560 '1384 690

I I 000* 2797 1089 I I 0-5000* 5023 780* 2430 930

1 3000* 2797 1374 130-6000. 6041

I 6000* 3055 1677 160-7800* 7850 1125* 2689 1378

8 Stormceptot¡'Owner'sManual



STC Model
Hydrocarbon

Storage Capacity

L

Sediment
Capacity

L

EOS Model
Hydrocarbon

Storage Capacity

L

OSR Model
Hydrocarbon

Storage Capacity

L

Sediment
Capacity

L

300 300 1450 300 662 300 300 1 500

750 915 3000 750 1 380 750 900 3000

1000 915 3800 1000 2235

1500 915 6205

2000 2890 7700 2000 5515 2000 2790 7700

3000 2890 11965 3000 671 0

4000 3360 16490 4000 7585 4000 4700 22200

5000 3360 20940 5000 951 5

6000 3930 26945 6000 12940 6000 5200 26900

9000* '10555 32980 9000* 19010 9000* 9300 33000

I 1 000* 10555 37415 I 0000* 22865

14000* 11700 53890 14000* 29715 14000* 10500 53900

Table 28. (CA & lnt'l) Storage Capacities

Nofes;
1. Hydrocarbon & Sediment capacities can be modified to accommodate specific slfe desþn requirements, contact your local

re p re se n tative for asslsfance.

*Consisf of two chamber structures in series.

4 - Stormceptor lnspection & Maintenance

Regular inspection and maintenance is a proven, cost-effective way to maximize water resource
protection for all stormwater pollution control pract¡ces, and is required to insure proper functioning
of the Stormceptor. Both inspection and maintenance of the Stormceptor is easily performed from
the surface. Stormceptor's patented technology has no moving parts, simplifying the inspection
and maintenance process.

Please refer to the following information and guidelines before conducting inspection and
maintenance activities.

When is inspection needed?
. Post-construction inspection is required prior to putting the Stormceptor into service.
. Routine inspections are recommended during the first year of operation to accurately assess

the sediment accumulation.
. lnspection frequency in subsequent years is based on the maintenance plan developed in

the first year.
. lnspections should also be performed immediately after oil, fuel, or other chemical spills.

When is maintenance cleaning needed?
. For optimum performance, the unit should be cleaned out once the sediment depth reaches

the recommended maintenance sediment depth, which is approximately 1 5o/o of the unit's
total storage capac¡ty (see Table 2). The frequency should be adjusted based on historical
inspection results due to variable site pollutant loading.

Stormceptor€ Owner's Manual I



. Sediment removal is easier when removed on a regular basis at or prior to the recommended
maintenance sediment depths, as sediment build-up can compact making removal more
difficult.

. The unit should be cleaned out immediately after an oil, fuel or chemical spill.

What conditions can compromíse Sformceptor pertormance?
. lf construction sediment and debris is not removed prior to activating the Stormceptor unit,

maintenance frequency may be reduced.
. lf the system is not maintained regularly and fills with sediment and debris beyond the

capacity as indicated in Table 2, pollutant removal efficiency may be reduced.
. lf an oil spill(s) exceeds the oil capacity of the system, subsequent spills may not be

captured.
. lf debris clogs the inlet of the system, removal efficiency of sediment and hydrocarbons may

be reduced.
. lf a downstream blockage occurs, a backwater condition may occur for the Stormceptor and

removal efficiency of sediment and hydrocarbons may be reduced.

What training is required?
The Stormceptor is to be inspected and maintained by professional vacuum cleaning service
providers with experience in the maintenance of underground tanks, sewers and catch basins.
For typical inspection and maintenance activities, no specific supplemental training is required
for the Stormceptor. lnformation provided within this Manual (provided to the site owner) contains
sufficient guidance to maintain the system properly.

In unusual circumstances, such as if a damaged component needs replacement or some other
condition requires manned entry into the vessel, confined space entry procedures must be
followed. Only professional maintenance service providers trained in these procedures should
enter the vessel. Service provider companies typically have personnelwho are trained and
certified in confined space entry procedures according to local, state, and federal standards.

What equipment is typically required for inspection?
. Manhole access cover lifting tool
. O¡l dipstick / Sediment probe with ball valve (typically 3/¿-inch to f -inch diameter)
. Flashlight
. Camera
. Data log / lnspection Report

' Safety cones and caution tape
. Hard hat, safety shoes, safety glasses, and chemical-resistant gloves

lo StormceptoP Owner's Manual



Recommended Stormceptor I nspection Proced u re :

. Stormceptor is to be inspected from grade through a standard surface manhole access
cover.

. Sediment and oildepth inspections are performed with a sediment probe and oil dipstick.

. O¡l depth is measured through the oil inspection port, either a 4{nch (100 mm) or 6-inch (150
mm) diameter port.

. Sediment depth can be measured through the oil inspection port or the 24-inch (610 mm)
diameter outlet riser pipe.

. lnspections also involve a visual inspection of the internal components of the system.

F¡ re3 F re 4.

What equipment is typically required for maintenance?
. Vacuum truck equipped with water hose and jet nozzle
. Small pump and tubing for oil removal
. Manhole access cover lifting tool
. Oil dipstick / Sediment probe with ball valve (typically 3/o-inch to 1-inch diameter)
. Flashlight
. Camera
. Data log / lnspection Report
. Safety cones. Hard hats, safety shoes, safety glasses, chemical-resistant gloves, and hearing protection for

service providers
. Gas analyzer, respiratory gear, and safety harness for specially trained personnel if confined

space entry is required

Orlflco Plate

Ol1 Port

24"Ø Outlet PIpo

Welr
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Recomme nded Stormceptor Mai ntenance Proced u re

Maintenance of Stormceptor is performed using a vacuum truck.

No entry into the unit is required for maintenance. DO NOT EilfËR ïHË STORMCEPTOR
CHAMBER unless you have the proper personal safety equipment, have been trained and
are qualified to enter a confined space, as identified by local Occupational Safety and Health
Regulations (e.9. 29 CFR 1910.146 or Canada Occupational Safety and Health Regulations -
SOR/86-304). Without the proper equipment, training and permit, entry into confined spaces
can result in serious bodily harm and potentially death. Consult local, provincial, and/or state
regulations to determine the requirements for confined space entry. Be aware, and take precaution

that the Stormceptor fiberglass insert may be slippery. ln addition, be aware that some units do not
have a safety grate to cover the outlet riser pipe that leads to the submerged, lower chamber.

. ldeally maintenance should be conducted during dry weather conditions when no flow is
entering the unit.

. Stormceptor is to be maintained through a standard surface manhole access cover.

. lnsert the oil dípstick into the oil inspection port. lf oil is present, pump off the oil layer into
separate containment using a small pump and tubing.

. Maintenance cleaning of accumulated sediment is performed with a vacuum truck.
. For 6-ft (1800 mm) diameter models and larger, the vacuum hose is inserted into the

lower chamber via the 24-inch (610 mm) outlet riser pipe.
. For 4-ft (1200 mm) diameter model, the removable drop tee is lifted out, and the

vacuum hose is inserted into the lower chamber via the 12-inch (305 mm) drop tee
hole.

Figure 5. Figure 6.
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. Us¡ng the vacuum hose, decant the water from the lower chamber into a separate
containment tank or to the sanitary sewer, if permitted by the local regulating authority.

. Remove the sediment sludge from the bottom of the unit using the vacuum hose. For large
Stormceptor units, a flexible hose is often connected to the primary vacuum line for ease of
movement in the lower chamber.

. Units that have not been maintained regularly, have surpassed the maximum recommended
sediment capacity, or contain damaged components may require manned entry by trained
personnel using safe and proper confined space entry procedures.

Figure 7. Figure 8.

A maintenance worker stationed at the above ground surtace uses a vacuum l¡ose to evacuate waten sediment, and debris from
the system.

What Ís required for proper disposal?
The requirements for the disposal of material removed from Stormceptor units are similar to that
of any other stormwater treatment Best Management Practices (BMP). Local guidelines should be
consulted prior to disposal of the separator contents. ln most areas the sediment, once dewatered,
can be disposed of in a sanitary landfill. lt is not anticipated that the sediment would be classified
as hazardous waste. This could be site and pollutant dependent. ln some cases, approval from
the disposalfacility operator/agency may be required.

What about oil spills?
Stormceptor is often implemented in areas where there is high potentialfor oil, fuel or other
hydrocarbon or chemical spills. Stormceptor units should be cleaned immediately after a spill
occurs by a licensed liquid waste hauler. You should also notify the appropriate regulatory
agencies as required in the event of a spill.

What if I see an oil rainbow or sheen at the Stormceptor outlet?
With a steady ínflux of water with high concentrations of oil, a sheen may be noticeable at the
Stormceptor outlet. This may occur because a hydrocarbon rainbow or sheen can be seen at
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very small oil concentrations (< 10 ppm). Stormceptor is effective at removing 95% of free oil,

and the appearance of a sheen at the outlet with high influent oil concentrations does not mean
that the unit is not working to this level of removal. ln addition, if the influent oil is emulsified, the
Stormceptor will not be able to remove it. The Stormceptor is designed for free oil removal and not

emulsified or dissolved oil conditions.

What factors affect úhe cosús involved with inspectionlmaintenance?
The Vacuum Service lndustry for stormwater drainage and sewer systems is a well-established
sector of the service industry that cleans underground tanks, sewers and catch basins. Costs
to clean Stormceptor units will vary. lnspection and maintenance costs are most often based on

unit size, the number of units on a site, sediment/oillhazardous material loads, transportation
distances, tipping fees, disposal requirements and other local regulations.

What factors predict maintenance frequency?
Maintenance frequency will vary with the amount of pollution on your site (number of hydrocarbon
spills, amount of sediment, site activity and use, etc.). lt is recommended that the frequency of
maintenance be increased or reduced based on local conditions. lf the sediment load is high from
an unstable site or sediment loads transported from upstream catchments, maintenance may be
required semi-annually. Conversely once a site has stabilized, maintenance may be required less
frequently (for example: two to seven year, site and situation dependent). Maintenance should be
performed immediately after an oil spill or once the sediment depth in Stormceptor reaches the
value specified in Table 3 based on the unit size.

Table 3A. (US) Recommended Sediment Depths lndicating Maintenance

Nofer
1. The values above are for typical standard units.

*Per structure.

STG Model
Maintenance

Sediment depth (in) EOS Model
Maintenance

Sediment depth (in)
Oil Storage
Depth (in) OSR Model

Maintenance
Sediment depth (in)

450 I 4-175 9 24 065 I
900 8 9-365 9 24 140 8

1200 10 12-590 11 39

1800 't5

2400 12 24-1400 14 68 250 12

3600 17 36-1700 19 79

4800 15 48-2000 16 68 390 17

6000 't8 60-2500 20 79

7200 15 72-3400 17 79 560 17

11000* 17 l1 0-5000* 16 6B 780* 17

I 3000* 20 130.6000* 20 79

16000" 17 160-7800* 17 7g 1125* 17
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STC Model
Maintenance

Sediment depth (mm) EOS Model Maintenance
Sediment depth (mm)

Oil Storage
Depth (mm) OSR Model Maintenance

Sediment depth (mm)

300 225 300 225 610 300 200

750 230 750 230 610 750 200

1000 275 r000 275 990

1500 400

2000 350 2000 350 1727 2000 300

3000 475 3000 475 2006

4000 400 4000 400 1727 4000 375

5000 500 5000 500 2006

6000 425 6000 425 2006 6000 375

9000* 400 9000* 400 1727 9000" 425

I I 000* 500 I 0000* 500 2006

14000* 425 14000" 425 2006 14000* 425

Table 38. (CA & lnt'l) Recommended Sediment Depths lndicating Maintenance

Nofe:
1 . The values above are for typical standard units.

*Per structure.

Replacement parts
Since there are no moving parts during operation in a Stormceptor, broken, damaged, or worn
parts are not typically encountered. Therefore, inspection and maintenance activities are generally
focused on pollutant removal. However, if replacements parts are necessary, they may be
purchased by contacting your local Stormceptor Representative, or lmbrium Systems.

The benefits of regular inspection and ma¡ntenance are many - from ensur¡ng max¡mum
operat¡on efficiency, to keeping ma¡ntenance costs low, to the continued protection of
natural watenways - and provide the key to Stormceptor's long and effective serv¡ce life.

Stormceptor lnspection and Maintenance Loq

Stormceptor Model No:

Allowable Sediment Depth:

Serial Number:

lnstallation Date

Location Description of Unit:

Other Comments
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Contact lnformation

Questions regarding the Stormceptor can be addressed by contacting your area Stormceptor Licensee, lmbrium
Systems, or visit our website at www.stormceptor.com.

Stormceptor Licensees:

CANADA
Lafarge Canada lnc.
www.lafargepipe.com
403-292-9502 I 1 -888-4224022
780-468-5910
204-958-6348

Langley Concrete Group
www langleyconcretegroup.com
604-502-5236

Hanson Pipe & Precast lnc.
www. hansonpipeand precast. com
5 1 9-622-7 574 / 1 -888-BB 8-3222

Lécuyer et Fils Ltée.
www.lecuyerbeton.com
450-454-3928 / I -800-56 1 -0970

Strescon Limited
www.strescon.com
902-494-7400
506-633-8877

Canada
United States
lnternational
Email

www.imbriumsystems.com
www.stormceptor.com

Calgary, AB
Edmonton, AB
Winnipeg, MB, NW. ON, SK

NS, NF
NB, PE

141 6-960-9900 / 1 -800-s654801
1 -301 -279-8827 I 1 -888-27 9-8826
+ 1 4 1 6-960-9900 / +1 -301 -279-8827
info@i m briu msystems. com

BC

ON

QC

UNITED STATES
Rinker Materials
www.rinkerstormceptor.com
1-800-909-7763

AUSTRALIA & SOUTHEAST ASIA, including New Zealand & Japan
Humes Water Solutions
www-humes.com.au
+61 7 3364 2894

lmbrium Systems lnc. & lmbrium Systems LLG
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LONG TERM POLLUTION PREVENTION PLAN

The use of the property and the responsibility of the owners to implement and carry out a Long
Term Pollution Prevention Plan will be subject to this document and shall include the following
provisions:

1) Good housekeeping practices shall be implemented at all times. There shall be no debris of any
kind including landscaping debris deposited within the site. Any debris found to be dumped or
deposited within the site shall be immediately picked up and removed.

2) Storage of materials shall be done in a manner that will prevent the migration of loose soil, silt or
clay or other unwanted material, in order to prevent such material from entering the storm water
management system. There shall be no outdoor storage of waste products at that site at any time
accept as allowed by the permitting authorities for such storage.

3) Outdoor storage of materials shall be done in designated areas and storage bins as needed to
prevent any unwanted materials from entering the storm water management system.

4) Routine inspections and maintenance of Storm water best management practices shall be
carried out in compliance with the Operation and Maintenance plan.

5) Permitted lawns, gardens and other landscaped areas within the site shall be maintained by the
Association.

6) There shall be no outdoor storage of fertilizers, herbicides, and/or pesticides at the site. lndoor
storage of fertilizers, herbicides and/or pesticides shall be done in a safe and dry location. Any spill
of these materials shall be cleaned up immediately. The use of fertilizers, herbicides, and
pesticides at the site shall be limited to amounts allowed by regulations issued by the Walpole
Zoning Board and / or other governing bodies. Pet waste deposited at the site shall be immediately
picked up and removed. Pet waste to be disposed of through solid waste containers.

7) There shall be no on-site septic systems installed at the site unless allowed by other governing
bodies.

8) Solid waste (trash) shall be stored in closed containers and removed by a licensed hauler at
least once per week. Any solid waste not in closed containers found at that site shall be removed
immediately by the Association.

9) Snow shall be plowed in wind rows at the edge of the paved areas and deposited in the snow
storage areas. Excess snow shall be removed from the site and deposited in approved snow farms

10) Road salt and sand shall be used in accordance with rules, regulations and laws in force at that
time. There shall be no outdoor storage of sand or salt at the site except as may be allowed by
other goveming bodies.

1 1) There shall be no repairing of vehicles, construction equipment or otherwise at the site.

12) There shall be no illicit discharges to the storm water system.

13) The Owners shall become familiar with the rules and regulations and restrictions of this
document.



14) ln case of an emergency, the owner shall notiff the following organizations
1) Walpole Fire Dept.
2) Walpole Zoning Board
3) Walpole Planning Board
4) Walpole Board of Health
5) Walpole Conservation Commission
6) Walpole Building Department
7) Walpole Dept. Of Public Works
8) Massachusetts DEP
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STANDARD 3
STORIII WATER RECHARGE

HYDROLOGIC GROUP A SOIL

AREA I (TOTAL TMPERVTOUS AREA TO TNFTLTRATION BASIN)

ACCESS DRIVEWAY, PARKING AREA, WALKWAYS, AND ROOFTOP DISCHARGING TO THE
INFILTRATION BASIN

TOTAL IMPERVIOUS AREA OF AREA 1 = 35,405 S.F. PAVEMENT + 27,600 S.F. ROOFTOP =
63,005 S.F.

REQUIRED RECHARGE VOLUME

63,005 S.F. X .60112 = 3,150.25 C.F. REQUIRED

PER DRAIN CALCS, THE VOLUME OF STORED STORMWATER BELOWTHE OUTLET IS .464 AC FT

= 20,211.84 C.F.

20,211.84 > 3,150.25 0K

AREA 2 (TOTAL ¡TPERVTOUS AREA TO |NF¡LTRATTON TRENCH AT REAR)

REAR PORTION OF BUILDING ROOFTOPS UNITS 13_22 ONLY

TOTAL IMPERVIOUS AREA OF AREA 2 = 6,000 S.F.

REQUIRED RECGARGE VOLUME = 6,000 S.F. X .6112 = 300.0 C.F. REQUIRED

PER DRAIN CALCS, THE VOLUME OF INFILTRATION TRENCH AT REAR BELOWTHE OUTLET =
1,290 C.F.

1,290 C.F. > 300.0 C.F. OK



DRAWDOWN

AREA 1

The volume in leaching basin = 20,211.84 c.f.

The bottom area of the leaching trench is 6,272 s.f .

Using an infiltration rate of 8.27 inlhr = 0.6891 fUhr = 0.6891 cf/hr

0.6891 cflhr x 6,272 s.Í. = 4,322.45 cf/hr/leaching trench bottom

20,211.84 c.f. I 4,322.45 cflhr = 4.68 hrs OK

AREA 2

The volume in the leaching trench is 1,290.00 c.f.

The bottom of the leaching trench is 880.0 s.f.

Using an infiltration rate of 8.27 inlhr = 0.6891 fUhr = 0.6891 cflhr

0.6891 cf/hr x 880.0 s.f. = 606.40 cflhr/leaching trench bottom

1 ,290.00 c.f / 606.40 cf/hr = 2.13 hrs OK



STANDARD 3
STORM WATER REGHARGE

HYDROLOGIC GROUP A SOIL

AREA r fiOTAL TMPERVTOUS AREA TO TNFTLTRATTON BAS|N)

ACCESS DRIVEWAY, PARKING AREA, WALKWAYS, AND ROOFTOP DISCHARGING TO THE
INFILTRATION BASIN

TOTAL IMPERVIOUS AREA OF AREA 1 = 35,405 S.F. PAVEMENT + 27,6A0 S.F. ROOFTOP =
63,005 S.F.

REQUIRED RECHARGE VOLUME

63,005 S.F. X .60112 = 3,150.25 C.F. REQUIRED

PER DRAIN CALCS, THE VOLUME OF STORED STORMWATER BELOWTHE OUTLET IS .464 AC FT

= 20,211.84 C.F.

20,211.84 > 3,150.25 0K

AREA 2 (TOTAL TTPERVTOUS AREA TO TNFTLTRATION TRENCH AT REAR)

REAR PORTION OF BUILDING ROOFTOPS UNITS 13-22 ONLY

TOTAL IMPERVIOUS AREA OF AREA 2 = 6,000 S.F.

REQUIRED RECGARGE VOLUME = 6,000 S.F. X .6112 = 300.0 C.F. REQUIRED

PER DRAIN CALCS, THE VOLUME OF INFILTRATION TRENCH AT REAR BELOWTHE OUTLET =
2,371C.F.

2,371 C.F. > 300.0 C.F. OK



DRAWDOWN

AREA I

The volume in leaching basin = 20,211.84 c.f .

The bottom area of the leaching trench is 6,272 s.f .

Using an infiltration rate of 8.27 inlhr = 0.6891 fUhr = 0.6891 cf/hr

0.6891 cflhr x 6,272 s.f . = 4,322.45 cflhr/leaching trench bottom

20,211.84 c.f . I 4,322.45 cflhr = 4.68 hrs OK

AREA 2

The volume in the leaching trench is2,371.00 c.f.

The bottom of the leaching trench is 952.0 s.f.

Using an infiltration rate of 8.27 inlhr = 0.6891 fUhr = 0.6891 cflhr

0.6891 cf/hr x 952.0 s.f. = 656.02 cflhr/leaching trench bottom

2,371.00 c.f / 656.02 cf/hr = 3.61 hrs OK
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Preface

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

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

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs1 42p2_053951 ).

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

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

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

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

2



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA'S TARGET Center at(2021720-260A (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civif Rights, I 400 lndependence Avenue, S.W., Washington, D.C. 20250-941 0 or
call(800) 795-3272 (voice) or (202)720-6382 (TDD). USDA is an equalopportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soilscientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAS). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soilsurvey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observíng the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil colo¡ texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identifo soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classiff soils systematically. Soil taxonomy, the system of taxonomic
classifìcation used in the United States, is based mainly on the kind and character
of soil properties and the anangement of horizons within the profile. After the soil

5



Custom Soil Resource Report

scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. lf intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verifi the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for colo6
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. lnterpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biologicalactivity. Soilconditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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Custom Soil Resource Report

identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.

7



Soil Map

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

Map Unit Legend

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or

Map Unit Symbol Map Unit Name Ac¡cs in AOI Percent of AOI

253D Hinckley loamy sand, 15 to 35
percent slopes

0.0 O.6To

2548 Merrimac fine sandy loam, 3 to
I percent slopes

0.8 19.3o/"

254C Merrimac fine sandy loam, B to
1 5 percent slopes

3.1 80.2o/o

Tofals for Area of lnterest 3.9 100.0%

11



Custom Soil Resource Report

landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. lf intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

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

12



Custom Soil Resource Report

Norfolk and Suffolk Counties, Massachusetts

2s3D-Hinckley loamy sand, f 5 to 35 percent slopes

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

Map Unit Gomposition
Hinckley and slmilar soi/s: 85 percent
Minor components:'15 percent
Esúmafes are based on obseruations, descriptions, and transects of the mapunit.

Description of Hinckley

Setting
Landform: Outwash deltas, outwash terraces, moraines, eskers, kames, outwash

plains, kame terraces
Landform position (two-dimensional) : Backslope
Landform position (three4imensional): Head slope, nose slope, side slope, crest,

riser
Down-slope shape: Concave, convex, linear
Across-s/ope shape: Convex, linear, concave
Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss

and/or granite and/or schist

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

Properties and qualities
S/ope: 15 to 35 percent
Depth to restrictive feature: More than B0 inches
D rai n age c/ass.' Excessively drained
Runoff class; Very low
Capacity of the most limiting layer to transmit water (Ksat); Moderately high to very

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of f/oodrng: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

lnterpretive groups
Land capability classification (irrigated); None specified
Land capability classification (noninigated): 6e
Hydrologic Soil Group: A

13
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Ecologicalslfe: F144AYO22MA - Dry Outwash
Hydric sorT rafing; No

Minor Gomponents

Windsor
Percent of map unit: 1O percent
Landform: Moraines, eskers, kames, outwash deltas, outwash terraces, outwash

plains, kame terraces
La n dfo rm po siti o n (two -d i m e n s i onal) ; Backslope
Landform position (three-dimensional): Head slope, nose slope, side slope, crest,

riser
Down-slope shape: Concave, convex, linear
Across-s/ope shape: Convex, linear, concave
Hydric soil rating: No

Merrimac
Percent of map unit: 3 percent
Landform: Kame terraces, outwash plains, outwash tenaces, moraines, eskers,

kames
La n dfo rm pos iti o n (two-d i m e n si onal): Backslo pe
Landform position (three-dimensional): Head slope, nose slope, side slope, crest,

riser
Down-slope shape: Concave, convex, linear
Across-s/ope shape: Convex, linear, concave
Hydric sorT rafrng: No

Sudbury
Percent of map unit:2 percent
Landform: Outwash deltas, outwash plains, kame terraces, outwash terraces,

moraines
La n d f o rm po siti o n (two-d i m e n si onal) : Backslope, footslope, toeslope
Landform position (three-dimensional) : Base slope, tread
Down-slope shape: Concave, linear
Across-s/ope shape : Concave, linear
Hydric soi/ rafing; No

2548-Merr¡mac fine sandy loam, 3 to I percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar so/s: 85 percent
Minor components: 15 percent

14
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Esfmafes are based on obseruations, descriptions, and úransecfs of the mapunit

Description of Merrimac

Setting
Landform: Outwash plains, outwash terraces, moraines, eskers, kames
Landform position (two-dimensional); Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Side slope, crest, riser, tread
Ðown-slope shape: Convex
Across-s/op e shape : Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and

gneiss over sandy and gravelly glaciofluvial deposits derived from granite,
schist, and gneiss

Typical profile
Ap - 0 to 10 inches; fine sandy loam
Bwl - 10 to 22 inches.' fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
S/ope;3 to I percent
Depth to restrictive feature: More than 80 inches
Drainage c/ass; Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat); Moderately high to very

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
F req uency of pondrng; None
Calcium carbonate, maximum content:2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum:'l -0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

lnterpretive groups
Land capabi lity classification (i nigated) : None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological sife: Fí45XY008MA - Dry Outwash
Hydricsoilrafing; No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Deltas, terraces, outwash plains
La ndform po sitio n (two-d i me n si onaf : Footslope
Landform position (three4im ensional) : Tread, dip
Down-slope shape : Concave
Across-s/op e shape : Linear
Hydric sorT rafing: No

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, kames, eskers, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope

15



Custom Soil Resource Report

Landform position (three-dimensional): Head slope, nose slope, side slope, crest,
rise

Down-slope shape : Convex
Across-s/ope shape: Convex, linear
Hydric so/ raflng: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash plains, outwash terraces, dunes, deltas
Landform position (two-dimensional) : Shoulder
Landform position (th ree-dimen sional) : Tread, riser
Down-slope shape: Linear, convex
Across-s/op e shape : Linear, convex
Hydric so/ rafing; No

Agawam
Percent of map unit:2 percent
Landform: Outwash plains, outwash tenaces, moraines, stream terraces, eskers,

kames
Landform position (three-dimensrbnal): Rise
Down-slope shape: Convex
Across-s/op e sh ape : Convex
Hydricsolrafing; No

254G-Merrimac fine sandy loam, I to 15 percent slopes

Map Unit Setting
Nationalmap unit symbol: 2tyqt
Elevation: 0 to 1,030 feet
Mean annual precipitation: 36 to 71 inches
Mean annual airtemperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification' Farmland of statewide importance

Map Unit Composition
Merrimac and similar so/s: 85 percent
Minor components: 15 percent
Estimates are based on obseruations, descriptions, and fransecfs of the mapunit.

Description of Merrimac

Setting
Landform: Eskers, outwash plains, moraines, kames, outwash terraces
Landform position (two-dimensional): Backslope, footslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape : Convex
Across-s/op e shape : Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and

gneiss over sandy and gravelly glaciofluvial deposits derived from granite,
schist, and gneiss

16



Custom Soil Resource Report

Typicalprofile
Ap - 0 to 10 inches; fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
S/ope:8 to 15 percent
Depth to restrictive feature: More than 80 inches
D rai n age c/ass.' Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content:2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

lnterpretive groups
La n d c a p a b i I ity c I a ss if i c atio n (i rri g ated); No ne specif ied
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecologicalsde: F145XY008MA - Dry Outwash
Hydricsolrafing: No

Minor Gomponents

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, kames, eskers, outwash plains
La n dfo rm positio n (two-d i m e n si onal): S u mmit, shou lder, backslo pe
Landform position (three-dimensional): Head slope, nose slope, side slope, crest,

rise
Down-slope shape : Convex
Across-s/op e shape : Convex, linear
Hydric so/ rafing: No

Sudbury
Percent of map unit: 5 percent
Landform: Deltas, terraces, outwash plains
La n dfo rm po siti o n (twod i m e n s i onal) ; Footslo pe
Lan dfo rm pos iti o n (th ree -d i m e n s i o n a I ) : Tread, d i p
Down-slope shape: Concave
Across-s/op e shape : Linear
Hydric so/ rafing. No

Windsor
Percent of map unit: 5 percent
Landform: Outwash plains, dunes, deltas, outwash terraces
La n dfo rm p ositi o n (two-d i me n si onal); Backslope
Landform position (th ree-dimensional) : Tread, riser
Down-slope shape: Linear, convex
Across-s/op e shape : Linear, convex
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Custom Soil Resource Report

Hydric so/ rafing: No
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EX-2

EX.1 EX.3

7R

os1 Existing Basin

Link Routing D¡agram for Existing 827
Prepared by Ghessia Consulting Services LLC, Printed 1211312023
HydroCADtÐ 1 0.20-39 s/n 04201 @ 2023 HydroCAD Software Solutions LLC



Existing 827
Prepared by Chessia Consulting Services LLC Printed 12fi312023

Paoe 2HvdroCAD@ 10.20-3o sln 04201 @ 2023 HvdroCAD Software Solutions LLC

Event# Event Storm Type

Name

Rainfall Events Listing

Curve Mode Duration B/B
(hours)

Depth AMC
(inches)

1 2-yr
2 10-yr
3 25-yr
4 50-yr
5 100-yr

Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr

Default
Default
Default
Default
Default

24.00 1

24.00 1

24.00 1

24.00 1

24.00 1

3.27 2

4.96 2

6.29 2

7.54 2

9.06 2



Existing 827
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe 3

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.934
1.636

0.493

0.143

5.001

10.207

39 >75% Grass cover, Good, HSG A (4S)

98 Paved parking, HSG A (4S)

98 Roofs, HSG A (4S)

98 Water Surface, HSG A Basin (4S)

30 Woods, Good, HSG A (1S, 25, 35,4S)
48 TOTALAREA



Existing 827
Prepared by Chessia Consu
HvdroCAD@ 1 0.20-3q sln 04201

Iting Services LL
@2023 HvdroCAD

c
Type lll 24-hr 2-yr Rainfall=3.27"

Printed 1211312023
Solutions LLC Paoe A

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentlS: EX-l Runoff Area=196,713 sf 0.00% lmpervious Runoff Depth=0.00"
Flow Length=682' Tc=13.7 min CN=30 Runoff=O.O0 cfs 0.000 af

Subcatchment2S: EX-2 Runoff Area=2,312 sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=30 Runoff=O.00 cfs 0.000 af

Subcatchment3S: EX€ Runoff Area=3,273 sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=30 Runoff=0.O0 cfs 0.000 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=0.55"
Flow Length=855' Tc=9.9 min CN=63 Runoff=2.27 cfs 0.255 af

Reach 7R: offsite south lnflow=0.O0 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Pond 6P: Existing Basin Peak Elev=220.76' Storage=3,654 cf lnflow=2.27 cfs 0.255 af
Discarded=O.42 cfs 0.184 af Primary=Q.O0 cfs 0.000 af Outflow=0.42 cfs 0.184 af

Total Runoff Area = 1O.207 ac Runoff Volume = 0.255 af Average Runoff Depth = 0.30"
77.73% Pervious = 7.935 ac 22.27o/o lmpervious = 2.273 ac



Existing 827 Type lll24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @2023 HydroCAD Software Solutions LLC Paqe 5

Summary for Subcatchment lS: EX-l

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs, Volume=
Routed to Reach 7R : offsite south

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Ðescription
196,713 30 Woods, Good, HSG A

Tc
(min)

196,713 100.00% Pervious Area

Length Slope Velocity Capacity Description
(feet) (fUft) (fUsec) (cfs)

7.0

6.7

50 0.0830 0.12 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"

632 0.1000 1.58 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

13.7 682 Total

Subcatchment 15: EX-1

Hydrograph
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Existing 827 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 sln 04201 @ 2023 HydroCAD Software Solutions LLC Paqe 6

Summary for Subcatchment 25: EX-2

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
2,312 30 Woods, Good, HSG A

Tc
(min)

2,312

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(ftlft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 25: EX-2
Hydrograph

36
Time (hours)
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Existing 827
Prepared by Chessia Consulting Services LLC
HvdroCAD@ 10.20-3o s/n 04201 @2023 HvdroCAD Software

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC PaoeT

Summary for Subcatchment 35: EX-3

[45] Hint Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Raínfall=3.27"

Area lsfl CN Descriotion
3.273 30 Woods. Good. HSG A

Tc
lminl

3,273

Length
lfeet)

Slope
tfrlft)

100.00% Pervious Area

Velocity Capacity
lftlsecì lcfs)

Description

6.0 Direct Entry,

Subcatchment 35: EX-3
Hydrograph

o24 8 10 12 14 16 18 20 2224 26 2830 3234 36 3840 42M 46 4850 52
Time (hours)
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Existing 827 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s1n04201 @2023 HydroCAD Software Solutions LLC Paqe I

Summary for Subcatchment 43: OS 1

Runoff = 2.27 cfs @ 12.17 hrs, Volume=
Routed to Pond 6P : Existing Basin

0.255 af, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (s0 CN Description
21,486
15,524

127,810
6,241

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parkins, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15% Pervious Area
40.85o/o I mpervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

17.890.3 180 0.0290 10j2

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.20"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RGP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013 Concrete pipe, bends & connections

0.0300

0.0120

0.0100

9.9 855 Total



Existing 827 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-3q s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe g

Subcatchment 43: OS I
Hydrograph
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Existing 827 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe 10

Summary for Reach 7R: offsite south

[40] Hint: Not Described (Outflow=lnflow)

lnflow Area = 10.079 ac, 22.55% lmpervious, lnflow Depth = 0.00" for 2-yr event
lnflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph

810 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Tíme (hours)
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Existing 827 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @ 2023 HydroCAD Software Solutions LLC Paqe 11

Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85o/o lmpervious, lnflow Depth = 0.55' for 2-yr event
lnflow = 2.27 cfs @ 12.17 hrs, Volume= 0.255 af
Outflow = 0,42 cfs @ 13.31 hrs, Volume= 0.184 af, Atten= 817o, Lag= 68.5 min
Discarded = 0.42cts@ 13.31 hrs, Volume= O.184af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 220.76'@ 13.31 hrs Surf.Area= 2,649 sf Storage= 3,654 cf

Plug-Flow detention time= 179.8 min calculated for 0.184 af (72o/o of inflow)
Center-of-Mass det. time= 73.4 min ( 979.1 - 905.8 )

Volume lnvert Avail.Storaqe Storaqe
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00',

211.20'
211.O0',

211.50'
210.50'

210.50'
210.50',

210.7o',
211.O0',

211.20'
220.50',

111 d

467 cf
117 cf

452 cf
107 cf

478 ct
123 d

478 cf
298 cf

10.00'D x 9.50'H Vertical Gone/Gylinder
746cf Overall -467 cf Embedded =279 cf x40.0%Voids
8.00'D x 9.30'H Vertical Gone/Cylinderlnside #1
10.00'D x 9.50'H Vertical Cone/Gylinder
746cf Overall -452cf Embedded =294ct x40.Oo/oVoids
8.00'D x 9.00'H Vertical Cone/Cylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Gylinder
746 ú Overall - 478 ct Embedded = 269 cf x 40.0% Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Gylinder
785cf Overall -478d Embedded =308 cf x40.0% Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #7
10.00'D x 9.50'H Vertical Gone/Cylinder
746 cf Overall x 40.Oo/o Voids
8.00'D x 9.30'H Vertical Gone/Cylinder
Custom Staqe Data lPrismatic)Listed below (Recalc)

#10
#11

467 ct
23,070 cf

Elevation
(feet)

Surf,Area
(sq-ft)

26,170 cf TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.00

Device Routinq

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783

11,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49'

225.OO'

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'l' SideZ x 5.0' breadth Broad-Crested RectangularWeir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .2O 1.4O 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.5O 2.7O 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



Existing 827
Prepared by Chessia Consulting Services LLC

Type III 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC Paoe'l2HvdroCAD@ 10.20-3q s/n 04201 @ 2023 HvdroCAD

piscarded OutFlow Max=0.42 cfs @ 13.31 hrs HW=220.76' (Free Discharge)
1-l =Exf¡ltration (Exfiltration Controls 0.42 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=210.50' (Free Discharge)
L2=Broad-Grested Rectangular Weir ( Controls 0.00 cfs)

Pond 6P: Existing Basin
Hydrograph
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Existing 827
Prepared by Chessia Co Services LLC

Type lll 24-hr 1}-yr Rainfall=4.96"
Printed 1211312023

HvdroCAD@ 10.20-3q s/n 1@ HvdroCAD Software Solutions LLC Paoe 13

Time span=0.00-72.00 hrs, dt=0.01 h¡s,7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchmentls: EX-l Runoff Area=196,713 sf 0.00% lmpervious Runoff Depth=0.00"
Flow Length=682' Tc=13.7 min CN=30 Runoff=0.00 cfs 0.001 af

Subcatchment2S: EX-2 Runoff Area=2,312 sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=30 Runoff=O.00 cfs 0.000 af

Subcatchment3S: EX{ Runoff Area=3,273 sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=30 Runoff=O.0O cfs 0.000 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=1 .48"
Flow Length=855' Tc=9.9 min CN=63 Runoff=7.85 cfs 0.688 af

Reach 7R: offsite south lnflow=O.00 cfs 0.001 af
Outflow=O.O0 cfs 0.001 af

Pond 6P: Existing Basin Peak Elev=223.63' Storage=12,947 cf lnflow=7.8S cfs 0.688 af
Discarded=O.85 cfs 0.617 af Primary=0.OO cfs 0.000 af Outflow=0.85 cfs 0.617 af

Total Runoff Area = 10.20T ac Runoff Volume = 0.689 af Average Runoff Depth = 0.81'
77.73o/o Pervious = 7.935 ac 22.27o/o lmpervious = 2.273 ac



Existing 827 Type lll24-hr 10-yr Rainfall=4.96"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3s s/n 04201 @2023 HydroCAD Software Solutions LLC Paoe 14

Summary for Subcatchment 1S: EX-1

Runoff = 0.00 cfs @ 24.01 hrs, Volume=
Routed to Reach 7R : offsite south

0.001 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
196,713 30 Woods, Good, HSG A
196,713 1 00.00o/o Pervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

6.7 632

0.0830

0.1000

50 0.12

1.58

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

13.7 682 Total

0 2 4 6 810121416 20 2224

Subcatchrnent lS: EX-1

Hydrograph
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Existing 827
Prepared by Chessia Consulting Services LLC
HvdroCAD@ 10.20-3q s/n 04201 @2023 HydroCAD Software Solutions LLC

Type lll 24-hr 1}-yr Rainfall=4.96"
Printed 1211312023

Paoe 15

Summary for Subcatchment 25: EX-2

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
2,312 30 Woods, Good, HSG A

Tc
(min)

2,312

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

6.0 Direct Entry,

Subcatchment 25: EX-2

Hydrograph
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Existing 827
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=4.96"
Printed 1211312023

@2023 Software Solutions LLC

Summary for Subcatchment 35: EX-3

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
30 HSG A

3,273 100.00% Pervious Area

Tc
(min)

Length
(feet)

Slope
(fr/ft)

Velocity
(fUsec)

Capacity Description
(cfs)

6.0 Direct Entry,

Subcatchment 35: EX-3
Hydrograph
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Existing 827 Type lll24-hr 10-yr Rainfall=4.96"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-3q s/n 04201 @ 2023 HydroCAD Software Solutions LLC Paoe 17

Summary for Subcatchment 45: OS 1

[47] Hint Peak is 121o/o of capacity of segment #3

Runoff = 7.85 cfs @ 12.15 hrs, Volume=
Routed to Pond 6P : Existing Basin

0.688 af, Depth= 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description

*

21,486
15,524

127,810
6,24',1

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parkinq, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15o/o Pervious Area
40.85Yo lmpervious Area

Tc
(min)

Length
(feet)

Slope
fttft\

Velocity Capacity
(fUsec) (cfs)

Description

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

17.890.3 180 0.0290 10.12

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.20"
Shallow Goncentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RGP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Ghannel, RGP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0-013 Concrete oioe. bends & connections

0.0300

0.0120

0.0100

9.9 855 Total
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HvdroCAD@ 10.20-39 s/n 04201 @2023 HydroCAD Software Solutions LLC Paqe 18

Subcatchment 45: OS I
Hydrograph
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Existing 827 Type lll 24-hr 10-yr Rainfall=4.96"
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HvdroCAD@ 10.20-3s s/n 04201 @2023 HvdroCAD Software Solutions LLC Paoe 19

Summary for Reach 7R: offsite south

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 10.079 ac, 22.55o/o lmpervious, lnflow Depth = 0.00" for 10-yr event
lnflow = 0.00 cfs @ 24.01 hrs, Volume= 0.001 af
Outflow = 0.00 cfs @ 24.01 hrs, Volume= 0.001 af, Atten= ATo, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph
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Existing 827
Prepared Chessia Consulting Services LLC

Type lll 24-hr 1O-yr Rainfall=4.96"
Printed 1211312023

sln04201 @2023 Software Solutions LLC

Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85o/o lmpervious, lnflow Depth = '1.48" for 10-yr event
lnflow = 7.85 cfs @ 12.15 hrs, Volume= 0.688 af
Outflow = 0.85 cfs @ 13.84 hrs, Volume= 0.617 af, Atten= B9o/o, Lag= 101.'t min
Discarded = 0.85 cfs @ 13.84 hrs, Volume= 0.617 at
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 223.63' @ 13.84 hrs Surf.Area= 4,867 sf Storage= 12,947 cf

Plug-Flow detention time= 206.1 min calculated for 0.617 af (90% of inflow)
Center-of-Mass det. time= 156.1 min (1,026.7 - 870.6 )

Volume lnvert Avail.Storage Storage Description
#1

#2
#3

#4
#5

#6
#7

#B
#9

211.00'

211.20'.
211.00'.

211.50',
210.50'

210.50'
210.50'

210.70',
211.O0'.

21't.20'.
220.50',

111 cf

467 ct
117 ct

452 cÍ
107 cf

478 cf
123 cf

478 cÍ
298 cf

467 ct
23,070 cl

10.00'D x 9.50'H Vertical Gone/Gylinder
746cf Overall -467 cf Embedded =279 cf x40.0%Voids
8.00'D x 9.30'H Vertical Cone/Gylinderlnside #1
I 0.00'D x 9.50'H Vertical Cone/Cylinder
746 cf Overall - 452 cí Embedded = 294 cf x 40.0o/o Voids
8.00'D x 9.00'H Vertical Gone/Gylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Gylinder
746 cf Overall - 478 cf Embedded = 269 cf x 40.0% Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #5
10.00'D x 10.00'H Vertical Cone/Gylinder
785 cf Overall - 478 ct Embedded = 308 cÍ x 40.0% Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #7
I 0.00'D x 9.50'H Vertical Cone/Gylinder
746 cf Overall x 40.0% Voids
8.00'D x 9.30'H Vertical Cone/Cylinder
Custom Stase Data (Prismatic)Listed below (Recalc)

#10
#11

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 cf TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.O0

Device Routinq lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783
7,749
5,201
2,975
3,362

0
3,783

11,532
16,733
19,709
23,070

#1 Discarded

#2 Primary

220.49'.

225.OO',

8,270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'f SideZ x 5.0' breadth Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .2O 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
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piscarded OutFlow Max=0.85 cfs @ 13.84 hrs HW=223.63' (Free Discharge)
=--1 =Exfiltration (Exfiltration Controls 0.85 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=210.50' (Free Discharge)
L2= Broad -C rested Rec"ta ng ular Weir ( Controls 0.00 cfs)

Pond 6P: Existing Basin
Hydrograph
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Existing 827
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.29"
Printed 1211312023

1 sln04201 @2023 Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentiS: EX-l Runoff Area=196,713 sf 0.00% lmpervious Runoff Depth=0.11"
Flow Length=682' Tc=13.7 min CN=30 Runoff=0.06 cfs 0.040 af

Subcatchment2S: EX-2 Runoff Area=2,312 sf 0.00% lmpervious Runoff Depth=O.1 1"

Tc=6.0 min CN=30 Runoff=0.0O cfs 0.000 af

Subcatchment3S: EX-3 Runoff Area=3,273sf 0.00% lmpervious Runoff Depth=0.11"
Tc=6.0 min CN=30 Runoff=O.O0 cfs 0.001 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=2.38"
Flow Length=855' Tc=9.9 min CN=63 Runoff=13.19 cfs 1.104 af

Reach 7R: offsite south lnflow=1.41 cfs 0.124 a'l
Outflow=1.41 cfs 0.124 af

Pond 6P: Existing Basin Peak Elev=225.14' Storage=20,614 cf lnflow=13.19 cfs 1.104 af
Discarded=1.'ll cfs 0.948af Primary=1.41 cfs 0.085af Outflow=2.S2cfs 1.033af

Total Runoff Area = 1O.207 ac Runoff Volume = 1.145 af Average Runoff Depth = 1 .35"
77.73o/o Pervious = 7.935 ac 22.27% lmpervious = 2.273 ac



Existing 827 Type III 24-hr 25-yr Rainfall=6.29"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe 23

Summary for Subcatchment 1S: EX-l

Runoff = 0.06 cfs @ 15.27 hrs, Volume=
Routed to Reach 7R : offsite south

0.040af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area CN
196.713 30 Woods- Good. HSG A
196,713 100.00% Pervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fufr) (fVsec) (cfs)

7.0

6.7

50 0.0830

632 0.1000

0.12

1.58

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fos

Runoff

13.7 682 Total
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Existing 827 Type lll 24-hr 25-yr Rainfall=6.29"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe 24

Summary for Subcatchment 25: EX-2

Runoff = 0.00 cfs @ 15.14 hrs, Volume= 0.000 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sfl CN Description
2.312 30 Woods, Good. HSG A

Tc
lmin)

2,312

Length
lfeet)

100.00% Pervious Area

Slope Velocity Capacity Description
lfUft) lfUsec) lcfs)

6.0

0.001

0.001

0.001

0.001

0.001

0.00r

Direct Entry,

Subcatchment 25: EX-2
Hydrograph
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Summary for Subcatchment 35: EX-3

Runoff = 0.00 cfs @ 15.14 hrs, Volume= 0.001 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
3,273 30 Woods, Good, HSG A

Tc
(min)

3,273

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(ftlft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 35: EX-3
Hydrograph
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Summary for Subcatchment 45: OS I

[47] Hint Peak is 204% of capacity of segment #3

Runoff = 13.19 cfs @ 12.15 hrs, Volume=
Routed to Pond 6P : Existing Basin

1.104af, Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, d{= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area lsfl CN Descriotion
21,486
15,524

127,810
6,241

71,274

98
30
39
98
98

Roofs, HSG A
Woods, Good, HSG A
>75Yo Grass cover, Good, HSG A
Water Surface, HSG A Basin
Paved parking, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15o/o Pervious Area
40.85% lmpervious Area

Slope Velocity Capacity Description
lfUft) lftlsec) lcfsl

Tc
lminl

Length
lfeet)

7.0

1.1

1.5

50

150

475

o.12

2.22

5.26 6.46

17.890.3 180 0.0290 14.12

Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
Shallow Goncentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RGP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013 Concrete pipe, bends & connections

0.0300

0.0120

0.0100

9.9 855 Total
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Type lll 24-hr 25-yr Rainfall=6.29"
Printed 12fi312023

Solutions LLC Paoe ?7

El Runoff

1'l
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Subcatchment 45: OS I
Hydrograph
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Existing 827
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.29"
Printed 1211312023

Solutions LLC Pano' )8HvdroCAD@ 10.20-3q s/n 04201 @ 2023 HvdroCAD

Summary for Reach 7R: offsite south

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 10.079 ac, 22.55o/o lmpervious, Inflow Depth = 0.15" tor 25-yr event
lnflow = 1.41 cfs @ 12.72hrs, Volume= O.124 af
Outflow = 1.41 cfs @ 12.72h¡s, Volume= 0.124 af, Atten= OYo, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph
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Existing 827 Type lll 24-hr 25-yr Rainfall=6.29"
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Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85o/o lmpervious, lnflow Depth = 2.38" for 25-yr event
lnflow =
Outflow =
Discarded =
Primary =

13.19 cfs
2.52 cfs
1.11 cfs
1.41 cfs

@
@
@
@

12.15 hrs, Volume=
12.72hrs, Volume=
12.72hrs, Volume=
12.72hrs, Volume=

1.104 af
1.033 af, Atten= 817o, Lag= 34.2min
0.948 af
0.085 af

Routed to Reach 7R: offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.14' @ 12.72hrs Surf.Area= 6,260 sf Storage= 20,614 cf

Plug-Flow detention time= 227.5 min calculated for 1.033 af (94% of inflow)
Center-of-Mass det. time= 194.0 min ( 1,050.0 - 856.0 )

Volume lnvert Avail.Storage Storaqe Description
#1

#2
#3

#4
#5

#6
#7

#B
#9

21'1.00'

211.20'
211.00'

211.50'.
210.50'.

210.50',
210.50'

210.7D'.
211.00'.

211.20'.
220.50',

11'l cf

467 cf
117 d

452 ct
1O7 cf

478 cf
123 ct

478 cf
298 cf

467 cf
23,O7O cf

10.00'D x 9.50'H Vertical Cone/Gylinder
746 cf Overall - 467 d Embedded = 279 cf x 40.0% Voids
8.00'D x 9.30'H Vertical Cone/Cylinderlnside #1
10.00'D x 9.50'H Vertical Cone/Gylinder
746cf Overall -452d Embedded =294ct x40.jo/oVoids
8.00'D x 9.00'H Vertical Gone/Cylinderlnside #3
10.00'Ð x 9.50'H Vertical Cone/Gylinder
746d Overall -478d Embedded =269 cf x40.0%Voids
8.00'D x 9.50'H Vertical Cone/Gylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Cylinder
785 cf Overall - 478 d Embedded = 308 cf x 40.0Yo Voids
8.00'D x 9.50'H Vertical Gone/Cylinderlnside #7
10.00'D x 9.50'H Vertical Gone/Gylinder
746 cf Overall x 4O.Oo/o Voids
8.00'D x 9.30'H Vertical Gone/Gylinder
Custom Stase Data (Prismatic)Listed below (Recalc)

#10
#11

Elevation
(feet)

Surf.Area
(sq-ft)

26,17O ct TotalAvailable Storage

lnc.Store Gum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.O0
225.50
226.OO

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783
7,749
5,201
2,975
3,362

0
3,783

11,532
16,733
19,708
23,070

Device Routing lnvert Outlet Devices
#1 Discarded

#2 Primary

220.49',

225.OO'

8.270 in/hr Exfiltration over Surface area above 22A.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'l' SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.4O 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 2.7O 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.BB
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piscarded OutFlow Max=1.11 cfs @ 12.72 hrs HW=225.14' (Free Discharge)
L1=Exfiltration (Exfiltration Controls 1.1 1 cfs)

frimary OutFlow Max=1.23 cfs @12.72 hrs HW=225.14' (Free Discharge)
L2=Broad-Crested Rectangular Weir (Weir Controls 1.23 cfs @ 0.85 fps)

Pond 6P: Existing Basin
Hydrograph
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Existing 827
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Type lll 24-hr 50-yr Rainfall=7.54"
Printed 1211312023

@ Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentlS: EX-l Runoff Area=196,713 sf 0.00% lmpervious Runoff Depth=0.32"
Flow Length=682' Tc=13.7 min CN=30 RunofüO.25 cfs 0.119 af

Subcatchment2S: EX-2 Runoff Area=2,312 sf 0.00% lmpervious Runoff Depth=0.32"
Tc=6.0 min GN=30 Runoff=O.O0 cfs 0.001 af

Subcatchment3S: EX-3 Runoff Area=3,273 sf 0.00% lmpervious Runoff Depth=0.32"
Tc=6.0 min CN=30 Runoff=O.00 cfs 0.002 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=3.31"
Flow Length=855' Tc=9.9 min CN=63 Runoff=l8.68 cfs 1.535 af

Reach 7R: offsite south lnflow=8.80 cfs 0.516 af
Outflow=8.8O cfs 0.516 af

Pond 6P: Existing Basin Peak Elev=225.44' Storage=22,459 cf lnflow=18.68 cfs 1.535 af
Discarded=1.18 cfs 1.066 af Primary=$.72 cfs 0.398 af Outflow=9.91 cfs 1.464 af

Total Runoff Area = 1O.207 ac Runoff Volume = 1.657 af Average Runoff Depth = 1.95"
77.73% Pervious = 7.935 ac 22.27% lmpervious = 2.273 ac
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Summary for Subcatchment 1S: EX-1

Runoff = 0.25 cfs @ 12.59 hrs, Volume=
Routed to Reach 7R : offsite south

0.119af, Depth= 0.32"

Runoff by SCS ïR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
196,713 30 Woods, Good, HSG A
196,713 100.00% Pervious Area

Slope Velocity Gapacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

6.7

0.12

1.58

50 0.0830

632 0.1000

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.2O"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

13.7 682 Total

o 2 4 6 810 12'.t4

Subcatchment 1S: EX-1

Hydrograph
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Summary for Subcatchment 25: EX-2

Runoff = 0.00 cfs @ 12.47 hrs, Volume= 0.001 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
2,312 30 Woods, Good, HSG A

Tc
(min)

2,312

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(ftlft) (fUsec) (cfs)

6.0
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Direct Entry,

Subcatchment 25: EX-2
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Summary for Subcatchment 35: EX-3

Runoff = 0.00 cfs @ 12.47 hrs, Volume= 0.002 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 5}-yr Rainfall=7.54"

Area (sfl CN otion
3.273 30 Woods. Good. HSG A
3,273 100.00% Pervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fr/ft) (fUsec) (cfs)

El Runoff

6.0 Direct Entry,

Subcatchment 35: EX-3
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Summary for Subcatchment 45: OS I

[47] Hint Peak is 289o/o of capacity of segment #3
[47] Hint Peak is 104% of capacity of segment #4

Runoff = 18.68 cfs @ 12.14 hrs, Volume= 1.535 af, Depth= 3.31"
Routed to Pond 6P : Existíng Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area lsfl CN Descriotion
21,486
15,524

127,810
6,241

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parkinq, HSG A

242,335
143,334
99,001

Tc Length

63 Weighted Average
59.15% Pervious Area
40.85o/o I mpervious Area

Slope Velocity Capacity Description
in

7.0 50

150

475

0.12

2.22

5.26

1.1

1.5

0.3 180 0.0290 10.12

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.2O"
Shallow Goncentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'

0.0300

0.0120

0.0100 6.46

17.89

n= 0.013 Concrete pipe. bends & connections
9.9 855 Total
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E Runoff

17

11

Subcatchment 45: OS I
Hydrograph
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Summary for Reach 7R: offsite south

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 10.079 ac, 22.55Yo lmpervious, lnflow Depth = 0.61" for 50-yr event
lnflow = 8.80 cfs @ 12.37 hrs, Volume= 0.516 af
Outflow = 8.80 cfs @ 12.37 hrs, Volume= 0.516 af, Atten= Oo/o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, df= 0.01 hrs

Reach 7R: offsite south
Hydrograph
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Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85o/o lmpervious, lnflow Depth = 3.31" for 50-yr event
lnflow =
Outflow =
Discarded =
Primary =

18.68 cfs
9.91 cfs
1.18 cfs
8.72 cts

@
@
@
@

12.14 hrs, Volume=
12.37 hrs, Volume=
12.37 hrs, Volume=
12.37 hrs, Volume=

1.535 af
1.464 at, Atten= 47o/o, Lag= 13.6 min
1.066 af
0.398 af

Routed to Reach 7R: offsíte south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.44' @ 12.37 hrs Surf.Area= 6,618 sf Storage= 22,459 cf

Plug-Flow detention time= 184.9 min calculated for 1.464 af (95o/o of inflow)
Center-of-Mass det. time= 159.7 min ( 1,005.9 -846.2)

Volume lnvert Avail.Storaoe Storaoe Description
#1

#2
#3

#4
#5

#6
#7

#B
#9

211.00'.

211.20',
211.OO',

211.50',
210.50',

210.50',
210.50'.

210.7o',
211.OO',

211.20'.
220.50',

111 ct

467 cf
117 ct

452 cf
107 cf

,l0.00'D x 9.50'H Vertical Gone/Gylinder
746cf Overall -467 cf Embedded =279ct x4}.Oo/oVoids
8.00'D x 9.30'H Vertical Cone/Cylinderlnside #1
10.00'D x 9.50'H Vertical Cone/Cylinder
746cf Overall -452cf Embedded =294cf x4l.jo/oVoids
8.00'D x 9.00'H Vertical Gone/Cylinderlnside #3
10.00'D x 9.50'H Vertical Cone/Gylinder
746 ú Overall - 478 cf Embedded = 269 cf x 40.0o/o Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Cylinder
785 cf Overall - 478 cf Embedded = 308 cf x 40.0o/o Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #7
10.00'D x 9.50'H Vertical Gone/Gylinder
746 cf Overall x 40.0% Voids
8.00'D x 9.30'H Vertical Cone/Gylinder#10

#11

478 d
nS cf

478 cf
298 ct

467 ct
23-O7O ct Custom Data lPrismatic)Listed below (Recalc)

26,170 cf TotalAvailable Storage

Elevation
lfeet)

Surf.Area
lso-ft)

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.O0

Device Routing

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,039
3,006
4,743
5,659
6,24',1
7,205

0
3,793

1',|,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49'

225.OO'.

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'l' SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.4O 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
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piscarded OutFlow Max=1.18 cfs @ 12.37 hrs HW=225.44' (Free Discharge)
1-1 =Exf¡ltration (Exfiltration Controls 1 . 1 I cfs)

lrimary OutFlow Max=8.59 cfs @ 12.37 hrs HW=225.44' (Free Discharge)
L2=Broad-Grested Rectangular Weir (Weir Controls 8.59 cfs @ 1.64 fps)

Pond 6P: Existing Basin
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentlS: EX-l Runoff Area=196,713sf 0.00% lmpervious Runoff Depth=0.70"
FlowLength=682' Tc=13.7 min CN=30 Runoff=1.18 cîs 0.262 af

Subcatchment2S: EX-2 Runoff Area=2,312sf 0.00% lmpervious Runoff Depth=0.70"
Tc=6.0 min CN=30 Runoff=0.02 cfs 0.003 af

Subcatchment3S: EX-3 Runoff Area=3,273 sf 0.00% lmpervious Runoff Depth=0.70"
Tc=6.0 min CN=30 Runoff=O.O2 cfs 0.004 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85o/o lmpervious Runoff Depth=4.52"
Flow Length=855' Tc=9.9 min GN=63 Runoff=25.75 cfs 2.095 af

Reach 7R: offsite south lnflow=19.72 cfs 1.094 af
Outflow=1 9.72 cfs 1.094 af

Pond 6P: Existing Basin Peak Elev=225.70' Storage=24,073 cf lnflow=25.75 cfs 2.095 af
Discarded=1 .27 cfs 1.193 af Primary=19.15 cfs 0.832 af Outflow=20.42cfs 2.024 af

Total Runoff Area = 1O.2OT ac Runoff Volume = 2.365 af Average Runoff Depth = 2.78"
77.73% Pervious = 7.935 ac 22.27o/o lmpervious = 2.273 ac
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Summary for Subcatchment 1S: EX-l

Runoff = 1.18 cfs @ 12.46 hrs, Volume=
Routed to Reach 7R : offsite south

O.262af, Depth= 0.70"

Runoff by SCS TR-20 method, UH=SGS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
196,713 30 Woods, Good, HSG A
196,713 100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

6.7

50 0.0830

632 0.1000

0.12

1.58

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

13.7 682 Total

Subcatchment 1S: EX-l
Hydrograph
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Existing 827 Type III 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3s sln 04201 @ 2023 HydroCAD Software Solutions LLC Paqe 42

Summary for Subcatchment 25: EX-2

Runoff = 0.02 cfs @ 12.34 hrs, Volume= 0.003 af, Depth= 0.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
2,312 30 Woods, Good, HSG A

Tc
(min)

2,312

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

6.0 Direct Entry,

Subcatchment 25: EX-2

Hydrograph
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Existing 827 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe 43

Summary for Subcatchment 33: EX-3

Runoff = 0.02 cfs @ 12.34 hrs, Volume= 0.004 af, Depth= 0.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sfl CN Description
3.273 30 Woods, Good, HSG A

Tc
(min)

3,273

Length
(feet)

Slope
(fuft)

100.00% Pervious Area

Velocity
(fVsec)

Capacity Description
(cfs)

6.0 Direct Entry,

Subcatchment 35: EX-3

Hydrograph
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Existing 827 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3s s/n 04201 @ 2023 HydroCAD Software Solutions LLC Paoe 44

Summary for Subcatchment 45: OS I

[47] Hint Peak is 399% of capacity of segment #3
[47] Hint Peak is 144o/o of capacity of segment #4

Runoff = 25.75 cfs @ 12.14hrs, Volume= 2.095 af, Depth= 4.52"
Routed to Pond 6P : Existing Basin

Runoff by SGS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

CN
21,486
15,524

127,810
6,241

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parkinq, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15o/o Pervious Area
40.85o/o I mpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

17.890.3 180 0.0290 10.12

Sheet Flow,
Grass: Dense n= Q.240 P2= 3.20"
Shallow Goncentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Ghannel, RGP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013 Concrete pipe, bends & connections

0.0300

0.0120

0.0100

9.9 855 Total



Existing 827
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=9.06"
Printed 1211312023

Solutions LLC Paac 45HvdroCAD@ 10.20-3q sln 44201 @ 2023 HvdroCAD
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Subcatchment 45: OS I
Hydrograph
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Existing 827 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3q s/n 04201 @ 2023 HydroCAD Software Solutions LLC Paoe 46

Summary for Reach 7R: offsite south

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 10.079 ac, 22.55Yo lmpervious, lnflow Depth = 1.30" for 100-yr event
lnflow = 19.72cfs@ '12.23hrs, Volume= 1.094af
Outflow = 19.72 cfs @ 12.23hrs, Volume= 1.A94 af , Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph

E lnflow
E Outflow

21

7

ø
o

ì
o
lr

19.72 cts

!,

Inflciuù Area=10,079 âcrl
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Existing 827
Prepared by Chessia Consulting Services LL
HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD

Type III 24-hr 100-yr Rainfall=9.06"
Printed 1211312023

Pane 47
c

Solutions LLC

Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 4O.B5o/o lmpervious, lnflow Depth = 4.52" for 100-yr event
lnflow =
Outflow =
Discarded =
Primary =

25.75 cfs
20.42cts

1.27 cts
19.15 cfs

@
@
@
@

12.14 hrs, Volume=
12.23 hrs, Volume=
12.23hrs, Volume=
12.23 hrs, Volume=

2.095 af
2.024 af, Atten= 21Yo, Lag= 5.2 min
1.193 af
0.832 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.70' @'12.23hrs Surf.Area= 7,063 sf Storage= 24,073 cf

Plug-Flow detention time= 151.6 min calculated lor 2.024 af (97% of inflow)
Center-of-Mass det. time= 132.5 min ( 969.6 - 837 .2 )

Volume lnvert Avail.Storaqe Storaqe Descriotion
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.OO',

211.20',
211.00'.

211.50'.
210.50'

210.50'
210.50'

210.7o',
211.00',

211.20'
220.50'.

111 cf

467 cf
117 cf

452 ct
107 cÍ

478 cf
123 cf

478 ct
298 cf

467 ct
23,070 ct

10.00'D x 9.50'H Vertical Cone/Gylinder
746 cl Overall - 467 cf Embedded = 279 cf x 40.0% Voids
8.00'D x 9.30'H Vertical Gone/Cylinderlnside #1
I 0.00'D x 9.50'H Vertical Cone/Gylinder
746 cf Overall - 452 ct Embedded = 294 cf x40.0o/o Voids
8.00'D x 9.00'H Vertical Cone/Gylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Cylinder
746cf Overall -478cf Embedded =269cf x4}.O%Voids
8.00'D x 9.50'H Vertical Cone/Gylinderlnside #5
10.00'D x 10.00'H Vertical Cone/Cylinder
785 cf Overall - 478 cf Embedded = 308 c'f x 40.0% Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #7
10.00'D x 9.50'H Vertical Cone/Cylinder
746 cf Overall x40-Oo/o Voids
8.00'D x 9.30'H Vertical Gone/Gylinder
Gustom Stage Data (Prismatic)Listed below (Recalc)

#10
#11

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 ct TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.OO
225.50
226.O0

Device Routinq

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783

11,532
16,733
19,709
23,070

#1 Discarded

#2 Primary

220.49',

225.OO'

8,270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'l' SideZ x 5.0' breadth Broad-Grested Rectangular Weir
Head(feet) 0.20 0.40 0.60 0.80 1.00 1.2O 1.4O 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.5O 2.7O 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



Existing 827
Prepared by Chessia Consulting Services LLC
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Solutions LLC Pa¡'e 48HvdroCAD@ 10.20-3o sln042ü @2023 HvdroCAD

piscarded OutFlow Max=1 .27 cfs @ 12.23 hrs HW=225.70' (Free Discharge)
?-1=Exf¡ltration (Exfiltration Controls 1.27 ds)

frimary OutFlow Max=19.11 cfs @ 12.23hrs HW=225.70' (Free Discharge)
L2=Broad-Grested RectangularWeir(Weir Controls 19.11 cfs @ 2.15 fps)

Pond 6P: Existing Basin
Hydrograph
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APPENDIX III
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Link Routing Diagram for proposed 128-23
Prepared by Chessia Consulting Services LLC, Printed 1211312023
HydroCAD@ 1 0.20-39 s/n 04201 @ 2023 HydroGAD Sofh¡rare Solutions LLG



proposed 12-8-23
Prepared by Chessia Consulting Services LLC
HvdroCAD@ 10.20-3q sln 04201 @ 2023 HydroCAD Software Solutions LLC

Printed 1211312023
Paoe 2

Event# Event Storm Type

Name

Rainfall Events Listing

Curve Mode Duration B/B
(hours)

Depth AMC
(inches)

1 2-yr
2 10-yr

3 25-yr
4 50-yr
5 100-yr

Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr

Default
Default
Default

Default
Default

24.00 1

24.00 1

24.00 1

24.00 1

24.00 1

3.27 2

4.96 2

6.25 2

7.54 2

9.06 2



proposed 128-23
Prepared by Chessia Consulting Services LLC
HydroCAD@ 10.20-3q s/n 04201 @2023 HydroCAD Software Solutions LLC

Printed 1211312023
Paqe 3

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

4.515
0.165
2.421

1.265
0.022
0.'143

1.677

10.207

39 >75% Grass cover, Good, HSG A (1S, 25, 35, 45, 75, 85, 95, 10S, 1 15, 13S, 15S)

30 Meadow, non-grazed, HSG A (15S)

98 Paved parking, HSG A (1S, 2S, 35,4S, 75,8S, 95)
98 Roofs, HSG A (4S, 12S, 17S)

98 Water Surface, HSG A (15S)

98 Water Surface, HSG A Basin (4S)

30 Woods, Good, HSGA (4S, 10S, 13S, 18S)

60 TOTALAREA



proposed 12-8-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD Solutions LLC Pane- A

Time span=0.00-72.00 hrs, dt=O.01 hrs,7201 po¡nts
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment I S: P-f (CB1 ) Runoff Area=3,398 sf 66.270/o lmpervious Runoff Depth=1 ,32"
Tc=6.0 min CN=78 Runoff=O.12 cfs 0.009 af

Subcatchment2S: P-2 {CB2l Runoff Area=1,896 sf 84.860/o lmpervious Runoff Depth=2.15"
Tc=6.0 min CN=89 Runoff=O.11 cfs 0.008 af

Subcatchment3S: P-3 (CB3) RunoffArea=9,124 sf 89.35% lmpervious Runoff Depth=2.42"
Tc=ô.0 min CN=92 Runoff=0.S8 cfs 0.042 af

Subcatchment4S: OS I Runoff Area=242,335 sl 40.85% lmpervious Runoff Depth=0.55"
Flow Length=855' Tc=9.9 min CN=63 Runoff=2.27 cfs 0.255 af

SubcatchmentTs: P4 (CB4) Runoff Area=17,772 sf 65.'10% lmpervious Runoff Depth=1.26"
Tc=6.0 min CN=77 Runoff=O.59 cfs 0.043 af

SubcatchmentSS: P-5 (GBs) Runoff Area=5,781 st 64.570/o lmpervious Runoff Depth=1.26"
Tc=6.0 min CN=77 Runoff=O.19 cfs 0.014 af

Subcatchment9S: P-6 (CB6) Runoff Area=11,883 sf 57.73o/o lmpervious Runoff Depth=1.03"
Tc=6.0 min CN=73 Runoff=0.31 cfs 0.023 af

Subcatchmentl0S: P-7 (CB7) Runoff Area=13,474 sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=36 Runoff=O.O0 cfs 0.000 af

SubcatchmentllS: P-8 (CBB) Runoff Area=22,49'l sf 0.00% lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=39 Runoff=0.O0 cfs 0.000 af

Subcatchmentl2S: P-9 (roof) Runoff Area=27,632 sf 100.00% lmpervious Runoff Depth=3.04"
Tc=6.0 min CN=98 Runoff=2.O1 cfs 0.161 af

Subcatchmentl3S: P-í0 (to south) Runoff Area=15,401sf 0.00% lmpervious Runoff Depth=0.00"
Flow Length=145' Tc=8.4 min CN=35 Runoff=O.O0 cfs 0.000 af

SubcatchmentlSS: P-l0A (rearlawn) Runoff Area=21,516sf 4.43o/o lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=39 Runoff=O.OO cfs 0.000 af

SubcatchmentlTS: P-94 (roof) Runoff Area=6,000 sf 100.00% lmpervious Runoff Depth=3.04"
Tc=6.0 min CN=98 Runoff=O.44 cfs 0.035 af

SubcatchmentlsS: OS 2 Runoff Area=45,929 sf 0.00% lmpervious Runoff Depth=0.00"
Flow Length=333' Slope=0.0700 '/' Tc=11.1 min CN=30 Runoff=O.0O cfs 0.000 af

Reach 7R: offsite south lnflow=0.O0 cfs 0.000 af
Outflow=0.O0 cfs 0.000 af

Reach 20R: Headwall Avg. Flow Depth=0.00' Max Vel=0.00 fps lnflow=O.O0 cfs 0.000 af
24.0" Round Pipe n=0.012 L=311.0' 5=0.0450 '/' Capacity=$1.00 cfs Outflow=0.00 cfs 0.000 af



proposed 12-8-23
Prepared by Chessia Consulting Services LLC
HvdroCAD@ 10.20-3o s/n 04201 @2023 HvdroCAD Software

Type III 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC Paoe 5

Pond 6P: Existing Basin Peak Elev=220.76' Storage=3,654 cf lnflow=Z.Z7 cfs 0.255 af
Discarded=O.42cfs 0.184 af Primary=S.60 cfs 0.000 af Outflow=O. 2cfs 0.184 af

Pond 14P: ChamberSystem Peak Elev=209.69' Storage=0.049 af lnflow=3.91 cfs 0.299 af
Discarded=1.21 cfs 0.299 af Primary=O.OO cfs 0.000 af Outflow=1.21 cfs 0.299 af

Pond I 6P: lnllltration Trench Peak Elev=195.43' Storage=162 cf lnflow=0.44 cfs 0.035 af
Outflow=0.18 cfs 0.035 af

Total Runoff Area = 10.207 ac Runoff Volume = 0.590 af Average Runoff Depth = 0.69"
62,27% Pervious = 6.356 ac 37.73% lmpervious = 3.851 ac



proposed 124-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3q s/n 04201 @2023 HydroCAD Software Solutions LLC Paoe 6

Summary for Subcatchment 1S: P-1 (CB1)

Runoff = 0.12 cfs @ 12.09 hrs, Volume= 0.009 af, Depth= 1.32"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
2,252

146
98
39

Paved parking, HSG A
I >75o/o Grass cover Good HSG A

Tc
(min)

3,398
1,146
2,252

Length
(feet)

78 Weighted Average
33.73% Pervious Area
66.27% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0

0.1

0.

Direct Entry,

Subcatchment 1S: P-1 (CB1)
Hydrograph
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proposed 124'23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3q s/n 04201 @2023 HydroCAD Software Solutions LLC PaoeT

Summary for Subcatchment 25: P-2 (Ctsz)

Runoff = 0.11 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.008 af, Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area lsfl CN Descriotion
1,609

287
98 Paved parking, HSG A
39 >75o/" Grass cover. Good- A

Tc
(min)

1,896
287

1,609

Length
lfeet)

Slope
tfrlft)

89 Weighted Average
15,14o/o Pervious Area
84.86% lmpervious Area

Velocity Capacity
lftlsec) lcfs)

Description
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0.1

o.11
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0.01
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Subcatchment 23: P-2 (CB2)
Hydrograph
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proposed 128-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

1 s/n 04201 @2023 Sofhrare Solutions LLC

Summary for Subcatchment 35: P€ (CB3)

Runoff = 0.58 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

O.O4zaf, Depth= 2.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Descríption
8,152

972
98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

9,124
972

8,152

Length
(feet)

92 Weighted Average
10.65% Pervious Area
89.35% lmpervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 33: P-3 (CB3)
Hydrograph

o 2 4 6 8 1012141618202224262830323É.36384042444648505254 565860626466687072
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proposed 124-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.29-3s s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe g

Summary for Subcatchment 45: OS I

Runoff = 2.27 cfs @ 12.17 hrs, Volume=
Routed to Pond 6P : Existing Basin

0.255 af, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area lsfl CN Descriotion
21,486
15,524

127,810
6,241

71.274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75Vo Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved oarkino. HSG A

242,335
143,334
99,001

63 Weighted Average
59.15olo Pervious Area
40.85o/o lmpervious Area

Tc
lmin)

Length
lfeet)

Slope
ffiJfi\

Velocity Capacity Description
lftlsec) lcfs)

7.0

1.1

1.5

50

1s0

475

0.12

2.22

5.26 6.46

0.3 180 0.0280 9.95 17.58

Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Ghannel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Ghannel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013

0.0300

0.0120

0.0100

9.9 855 Total



proposed 124-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

'l s/n 04201 @2023 Software Solutions LLC

Subcatchment 45: OS I
Hydrograph

Time (hourc)
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proposed 128-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC Pac,ç. 11HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD

Summary for Subcatchment 75: P4 (CB4)

Runoff = 0.59 cfs @ 12.09 hrs, Volume= 0.043 af, Depth= 1.26"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
11,570
6,202

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

17,772
6,202

11,570

77 Weighted Average
34.90% Pervious Area
65.10% lmpervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fUft) (fUsec) (cfs)

E Runoff
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Subcatchment 75: P4 (CB4)
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proposed 12-8-23
Prepared by Chessia Consu
HvdroCAD@ 1 0.20-3q sln 0420'l

Iting Services LLC
@ 2023 HvdroCAD Software

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC Paae 12

Summary for Subcatchment 8S: P-5 (CB5)

Runoff = 0.19 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.014af, Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, ïime Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sfl CN Description
733
048

3,
2,

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

5,781
2,048
3,733

Length
(feet)

77 Weighted Average
35.43o/o Pervious Area
64.57 o/o 

I m pervious Area

Tc
(min)

Slope Velocity
(fVft) (fVsec)

Capacity Description
(cfs)

6.0 Direct Entry,

Subcatchment 8S: P-5 (CB5)
Hydrograph
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proposed 12-8-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Page 13

Summary for Subcatchment 95: P-6 (CB6)

Runoff = 0.31 cfs @ 12.10 hrs, Volume=
Routed to Pond 14P : Chamber System

0.023 af, Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

6,860
5,023

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

11,883
5,023
6,860

73 Weighted Average
42.27o/o Pervious Area
57.73% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)
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proposed 12-8-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe 14

Summary for Subcatchment 10S: P-7 (CB7)

Runoff = 0.00 cfs @ 0.00 hrs, Volume=
Routed to Pond 14P : Chamber System

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SGS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sfl CN Description
8,914
4,560

39 >75o/o Grass cover, Good, HSG A
30 Woods, Good, HSG A

13,474
13,474

36 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity
(fVft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

Description

6.0 Direct Entry,

Subcatchment l0S: P-7 (CB7)
Hydrograph
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proposed 12-8-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe 15

Summary for Subcatchment 11S: P-8 (CBB)

Runoff = 0.00 cfs @ 24.01 hrs, Volume=
Routed to Pond 14P : Chamber System

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (s0 CN Descriotion
22.491 39 >75o/o Grass cover, Good, HSG A
22,491

Tc Length
lminl lfeet)

100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

E Runoff

6.0 Direct Entry,

Subcatchment 11S: P-8 (CB8)

Hydrograph
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proposed 124-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 12fi312023

1 s/n 04201 @2023 Software Solutions LLC

Summary for Subcatchment 125: P-9 (roof)

Runoff = 2.01 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.161 af, Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
27 632 98 Roofs HSG A
27,632 1 00.00% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Tc
lmin)

Length
(feet)

6.0 Direct Entry,

Subcatchment 125: P-9 (roof)
Hydrograph
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Time (hours)
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proposed 124-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.27"
Printed 1211312023

Solutions LLC Pec,c 17HvdroCAD@ 10.20-3o slnO42O1 @2023 HvdroCAD

Summary for Subcatchment l3S: P-10 (to south)

Runoff = 0.00 cfs @ 0.00 hrs, Volume=
Routed to Reach 7R : offsite south

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area lsfl CN Descriotion
8,371
7.030

39 >75o/o Grass cover, Good, HSG A
30 Woods. Good. HSG A

15,401
15,401

35 Weighted Average
100.00% Pervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity
(fUft) (fUsec) (cfs)

Description

8.2

0.2

0.10

6.54

50 0.0200

95 0.1900

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.20"
Shallow Goncentrated Flow,

Waterwav Kv= 15.0 fos
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Subcatchment 13S: P-í0 (to south)
Hydrograph
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proposed 124-23 Type lll 24-hr 2-yr Rainfall=3.27"
Prepared by Chessia Consulting Services LLC Printed 1211312023
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Summary for Subcatchment 15S: P-104 (rear lawn)

Runoff = 0.00 cfs @ 24.01 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
13,389

953
7,174

39 >75Yo Grass cover, Good, HSG A
98 Water Surface, HSG A
30 Meadow, non-grazed, HSG A

21,516
20,563

953

39 Weighted Average
95.57o/o Pervious Area
4.43% lmpervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 15S: P-l0A (rear Iawn)
Hydrograph
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Summary for Subcatchment 17S: P-9A (roof)

Runoff = 0.44 cfs @ 12.08 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.035 af, Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 21r Rainfall=3.27"

Area (sf) CN Description
6.000 98 Roofs. HSG A

Tc
(min)

6,000

Length
(feet)

1 00.00% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

E Runoff

6.0 Direct Entry,

Subcatchment 17S: P-94 (roof)
Hydrograph
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Summary for Subcatchment 18S: OS 2

Runoff = 0.00 cfs @ 0.00 hrs, Volume=
Routed to Reach 20R : Headwall

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.27"

Area (sf) CN Description
45,929 30 Woods, Good, HSG A
45,929

Tc Length
(min) (feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(ftift) (fVsec) (cfs)

7.5

3.6

50

283

0.11

1.32

0.0700

0.0700

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Goncentrated Flow,

11.1 333 Total

Subcatchment 18S: OS 2

Hydrograph

Time (hours)
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Summary for Reach 7R: offsite south

lnflow Area = 10.207 ac, 37.73o/o lmpervious, lnflow Depth = 0.00' for 2-yr event
lnflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 07o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph

E lnflow
E Outflow
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Summary for Reach 20R: Headwall

lnflow Area = 6.618 ac, 34.34o/o lmpervious, lnflow Depth = 0.00" tor 2-yr event
lnflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 07o, Lag= 0.0 min

Routed to Reach 7R : offsite south

Routing by Stor-lnd+Trans method, ïme Span= 0.00-72.00 hrs, dt= 0.0'1 hrs
Max. Velocity= LgO fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 52.00 cfs

24.0" Round Pipe
n= 0.012
Length= 311.0' Slope= 0.0450 '/'
lnlet lnvert= 214.0A', Outlet lnvert= 200.00'

Reach 20R: Headwall
Hydrograph
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Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85% lmpervious, lnflow Depth = 0.55' for 2-yr event
lnflow = 2.27 cts @ 12.17 hrs, Volume= 0.255 af
Outflow = 0.42 cts @ 1 3.31 hrs, Volume= 0. 1 84 af, Atten= 81o/o, Lag= 68.5 min
Discarded = 0.42 cfs @ 13.31 hrs, Volume= 0.184 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 20R : Headwall

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 220.76'@ 13.31 hrs Surf.Area= 2,649 sf Storage= 3,654 cf

Plug-Flow detention time= 179.8 min calculated for 0.184 at (72% of inflow)
Center-of-Mass det. time= 73.4 min ( 979.1 - 905.8 )

Volume lnvert Avail.Storage
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00',

211.20'
211.00',

21't.50'.
210.50'

210.50'
210.50'

210.70'
211.OO',

111 ct

467 cf
117 ct

452 cf
107 cf

478 cf
123 d

478 cf
298 cf

10.00'D x 9.50'H Vertical Cone/Cylinder
746 cf Overall - 467 cf Embedded = 279 cf x 40.0% Voids
8.00'D x 9.30'H Vertical Gone/Gylinderlnside #1
10.00'D x 9.50'H Vertical Gone/Cylinder
746 cf Overall - 452 d Embedded = 294 cf x 40.0% Voids
8.00'D x 9.00'Þl Vertical Cone/Gylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Gylinder
746 cf Overall - 478 d Embedded = 269 cf x 40.0% Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Cylinder
785 cf Overall - 478 cf Embedded = 308 cf x 40.0% Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #7
10.00'D x 9.50'H Vertical Gone/Cylinder
746 ct Overall x 40.0o/o Voids
8.00'D x 9.30'll Vertical Cone/Cylinder#10

#11
211.20',
220.50',

467 ct
23,070 cf Custom Data lPrismaticllisted below lRecalcl

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 ct TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.00

Device Routinq lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783
7,749
5,201
2,975
3,362

0
3,783

11,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49',

225.04'

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'l' SideZ x 5.0' breadth Broad-Grested 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
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piscarded OutFlow Max=0.42 cfs @ 13.31 hrs HW=220.76' (Free Discharge)
T-l =Exf¡ltration (Exfiltration Controls 0.42 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=210.50' (Free Discharge)
L2=Broad4rested Rectangular Weir( Controls 0.00 cfs)

Pond 6P: Existing Basin
Hydrcgraph

lnflow
Outflow
Discarded
Primarv
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Summary for Pond 14P: Ghamber System

lnflow Area = 2.6A4 ac, 54.48Yo lmpervious, lnflow Depth = 1.38" tor 2-yr event
lnflow = 3.91 cfs @ 12.09 hrs, Volume= 0.299 af
Outflow = 1.21 cfs @ 11.89 hrs, Volume= 0.299 af, Atten= 69%, Lag= 0.0 min
Discarded = 1.21 cfs @ 11.89 hrs, Volume= 0.299 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 209.69' @ 12.42hrs Surf.Area= 0.145 ac Storage= 0.049 af

Plug-Flow detention time= 9.2 min calculated for 0.299 af (100% of inflow)
Center-of-Mass det. time= 9.2 min ( 801 .6 - 792.4 )

Volume lnvert Avail.Storaqe Storaqe
#1A

#2A

209.00'

209.50'

O.146 af

0.326 af

19.60'W x 322.00'L x 5.50'H Field A
0.797 af Overall - 0.433 af Embedded = 0.364 af x 40.0o/o Voids
Galley 4x4x4 x 320 lnside #1
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 ct
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
320 Cham in 4 Rows

O.472 af TotalAvailable Storage

Storage Group A created with Chamber Wizard

Device Routing lnvert Outlet Devices
#1 Discarded
#2 Primary

209.00'
214.00',

8.270 in/hr Exfiltration over Surface area
15.0" Round Gulvert
L= 157.0' CPP, square edge headwall, Ks= 0.500
lnlet / Outlet lnvert= 214.00'/ 206.60' S= 0.0471 '/' Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, FlowArea= 1.23 sf

Piscarded OutFlow Max=1.21 cfs @ 1 1.89 hrs HW=209.06' (Free Discharge)
1-1=Exfiltration (Exfiltration Controls 1 .21 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' (Free Discharge)
L2=Culvert ( Controls 0.00 cfs)
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Pond 14P: Ghamber System - Chamber Wizard Field A

Chamber Model = Galley 4x4x4 (Concrete Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8'W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

80 Chambers/Row x 4.00' Long = 320.00' Row Length +12.0" End Stone x2 = 322.00' Base Length
4 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 19.60' Base Width
6.0" Stone Base + 48.0" Chamber Height + 12.O" Stone Cover = 5.50' Field Height

320 Chambers x 44.3 cf = 14,190.3 cf Chamber Storage
320 Chambers x 58.9 cf = 18,840.4 cf Displacement

34,711.6 cf Field - 18,840.4 cf Chambers = 15,871.2 cf Stone x40.0o/o Voids = 6,348.5 cf Stone Storage

Chamber Storage + Stone Storage = 20,538.8 ct = 0.472 af
Overall Storage Efficiency = 59.2o/o

Overall System Size = 322.00'x 19.60'x 5.50'

320 Chambers
1,285.6 cy Field
587.8 cy Stone
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Pond 14P: Ghamber System
Hydrograph
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Summary for Pond 16P: lnfiltration Trench

lnflow Area =
lnflow =
Outflow =
Discarded =

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 195.43' @ 12.28 hrs Surf.Area= 952 sf Storage= 162 ct

Plug-Flow detention time= 4.5 min calculated for 0.035 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 761.3 - 756.8 )

Volume lnvert Avail.Storage Storage Description

0.632 ac,25.27Yo lmpervious, lnflowDepth= 0.66" for 2-yr event
0.44 cfs @ 12.08 hrs, Volume= 0.035 af
0.18 cfs @ 11.95 hrs, Volume= 0.035 af, Atten= 58%, Lag= 0.0 min
0.18 cfs @ 11.95 hrs, Volume= 0.035 af

#1

#2

195.00',

196.25'

1,593 cf

778 ct

8.50'W x I 12.00'L x 5.00'H Prismatoid
4,760 cf Overall -778d Embedded =3,982cf x4}.jo/oVoids
18.0" Round CMP,_Round 18"x4 lnside #1
L= 110.0'

Device Routino

2,371 cf TotalAvailable Storage

lnvert Outlet Devices
#1 Discarded 195.00' 8.270 in/hr Exfiltration over Horizontal area

Qiscarded OutFlow Max=0.18 cfs @ 11.95 hrs HW-195.05' (Free Discharge)Ll =Exf¡ltration (Exfilhation Gontrols 0. 1 I cfs)

Pond l6P: lnfiltrat¡on Trench
Hydrograph
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proposed 124-23 Type lll 24-hr 10-yr Rainfall=4.96"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe 29

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchmentls: P-1 (CB1) Runoff Area=3,398 sf 66.270/o lmpervious Runoff Depth=2.68"
Tc=6.0 min CN=78 Runoff=O.25 cfs 0.017 af

Subcatchment2S: P-2(CB?! Runoff Area=1,896 sf 84.86% lmpervious Runoff Depth=3.73"
Tc=6.0 min CN=89 Runoff=0.19 cfs 0.014 af

Subcatchment3S: P-3 (CB3) Runoff Area=9,124 sf 89.35% lmpervious Runoff Depth=4.05"
Tc=6.0 min CN=92 Runoff=O.94 cfs 0.071 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=1 .48"
Flow Length=855' Tc=9.9 min CN=63 Runoff=7.85 cfs 0.688 af

SubcatchmentTs: P-4 (CB4) Runoff Area=17,772 sf 65.10% lmpervious Runoff Depth=2.59"
Tc=6.0 min CN=77 Runoff=1.24 cfs 0.088 af

SubcatchmentsS: P-5 (CB5) Runoff Area=5,781 st 64.570/o lmpervious Runoff Depth=2.59"
Tc=6.0 min CN=77 Runoff=O.40 cfs 0.029 af

Subcatchment9S: P.6 (CB6) Runoff Area=11,883 sf 57.73% lmpervious Runoff Depth=2.25"
Tc=6.0 min CN=73 Runoff=0.71 cfs 0.051 af

Subcatchmentl0S: P-7 (CB7) Runoff Area=13,474 sf 0.00% lmpervious Runoff Depth=0.10"
Tc=6.0 min CN=36 Runoff=O.O0 cfs 0.003 af

Subcatchmentlls: P€ (CBB) Runoff Area=22,491sf 0.00% lmpervious Runoff Depth=0.19"
Tc=6.0 min CN=39 Runoff=O.02 cfs 0.008 af

Subcatchmentl2S: P-9 {roof} Runoff Area=27,632 sf 100.00% lmpervious Runoff Depth=4.72"
Tc=6.0 min GN=98 Runoff=3.O8 cfs 0.250 af

Subcatchmentl3S: P-10 (to south) Runoff Area=15,401sf 0.00% lmpervious Runoff Depth=0.08"
Flow Length=145' Tc=8.4 min CN=35 RunofÊ0.00 cfs 0.002 af

SubcatchmentlsS: P-104 (rearlawn) Runoff Area=21,516sf 4.43% lmpervious Runoff Depth=0.19"
Tc=6.0 min CN=39 Runoff=0.O2 cfs 0.008 af

Subcatchmênt17s: P-9A (roof) Runoff Area=6,000 sf 100.00% lmpervious Runoff Depth=4.72"
Tc=6.0 min CN=98 Runoff=0.67 cfs 0.054 af

SubcatchmentlsS: OS 2 RunoffArea=45,929 sf 0.00% lmpervious Runoff Depth=0.00"
Flow Length=333' Slope=0.0700 '/' Tc=11.1 min CN=30 Runoff=0.00 cfs 0.000 af

Reach 7R: offsite south lnflow=O.O0 cfs 0.003 af
Outflow=O.O0 cfs 0.003 af

Reach 20R: Headwall Avg. Flow Depth=0.00' Max Vel=1.47 fps lnflow=0.O0 cfs 0.000 af
24.0" Round Pipe n=0.012 L=311.0' 5=0.0450'/ Capacity=$2.00 cfs Outflow=O.00 cfs 0.000 af
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Pond 6P: Existing Basin Peak Elev=223.63' Storage=12,947 cf lnflow=7.85 cfs 0.6B8 af
Discarded=O.85 cfs 0.617 af Primary=O.00 cfs 0.000 af Outflow=O.85 cfs 0.617 af

Pond l4P: ChamberSystem Peak Elev=210.51' Storage=0.136 af lnflow=6.80 cfs 0.530 af
Discarded=1,21 cfs 0.530 af Primary=$.60 cfs 0.000 af Outflow=1.21cfs 0.530 af

Pond I 6P: lnfiltration Trench Peak Elev=196.10' Storage=419 cf lnflow=0.67 cfs 0.062 af
Outflow=O.18 cfs 0.062 af

Total Runoff Area = 10.207 ac Runoff Volume = 1.283 af Average Runoff Depth = 1.51"
62.270/o Pervious = 6.356 ac 37.73% lmpervious = 3.851 ac
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Type lll 24-hr 1}-yr Rainfall=4.96"
Printed 1211312023

Solutions LLC Paoe 31

Summary for Subcatchment 1S: P-1 (CB1)

Runoff = 0.25 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.017 af, Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
2,252
1.146

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

3,398
1,146
2,252

Length
(feet)

Slope
(fvft)

78 Weighted Average
33.73% Pervious Area
66.27% lmpervious Area

Tc
(min)

Velocity Capacity
(fUsec) (cfs)

Description

Runoff

6.0

0.1

Direct Entry,

Subcatchment 1S: P-1 (CBf )
Hydrograph
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Type lll 24-hr 10-yr Rainfall=4.96"
Printed 1211312023

Solutions LLC Paoe 3?HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD

Summary for Subcatchment 25: P-2 (CB2)

Runoff = 0.19 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.014 af, Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
1,609

287
9B Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

1,896
287

1,609

Length
(feet)

89 Weighted Average
15.14o/o Pervious Area
84.86% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Runoff

6.0 Direct Entry,

Subcatchment 23: P-2 (CB2)
Hydrograph

0.1

0.1

0.1

0.'l

0.1

0.1

0.1

0.1

!o
tr

Ø
o 0.11

0.1

0.01

o24 4 46 48 54 56 58 60 62 66 72
Time (hours)

0.19 cfs l

.t,

I

tr

I

I

I

I

ì

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i

I

L

I

I

I

I

I

I

I

I

I

l

i

l

r

I

l

I

I

ì

I

I rr-M

I

I

l

IT

Runoff iVolume=oiol 4 af

I

Cñr89

I

!

.l

l

-t l
ll

: : iRunbff Depth=3.f3i

| 1 r0{r Rä lnfd lf 

=4:96'i,Rqnpff Arçq=1i89F pf

i . i I r iTtÞþill¡ 24.-h

ltt
lltr Ì

I

Tè+q.q rnin
i

ì

Ìr
lr

l

I

l

rrl

l

rtl
jil
ll

LI
ll

lr

li

i

It.

L!

'_¡
I

l



proposed 12-8-23 Type lll 24-hr 10-yr Rainfall=4.96"
Prepared by Chessia Consulting Services LLC Printed 12fi312023
HvdroCAD@ 10.20-39 s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paqe 33

Summary for Subcatchment 35: P-3 (CB3)

Runoff = 0.94 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.071 af , Depth= 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

8,152
972

Paved parking, HSG A
>75o/o Grass cover. Good. HSG A

98
39

Tc
lminl

9,124
972

8,152

Length
lfeet)

92

Slope
tfrlft)

Weighted Average
10.650/o Pervious Area
89.35% lmpervious Area

Velocity Capacity
lftlsec) lcfs)

Description

6.0 Direct Entry,

Subcatchment 35: P-3 (CB3)
Hydrograph

E Runoff

o
o

ìo
L

't4 1 20 22 26 2430 36 38
Time (hourc)

42 46 72

cfs

RUnoff

24-hflvpe
lRa

q rn

I

tt
I

n
2

r
ilit

96'',i

Depth¡4.05

I

I

L

I

I

I

I

l

l

l

l

l

i

110

12{ sf
07'l af

GN=9

nfâ¡l=4.

RunoffiVqlume=O
rRqnofftArCq=9

L

L

I

Ì

I

I

I

I

I



proposed 12-8-23 Type lll 24-hr 10-yr Rainfall=4.96"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-3s s/n 04201 @ 2023 HvdroCAD Software Solutions LLC Paoe 34

Summary for Subcatchment 45: OS 1

Runoff = 7.85 cfs @ 12.15 hrs, Volume=
Routed to Pond 6P : Existing Basin

0.688 af, Depth= 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
21,486
15,524

127,810
6,241

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parking, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15Yo Pervious Area
40.85Yo lmpervious Area

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

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

17.580.3 180 0.0280 9.95

Sheet Flow,
Grass: Dense n= O.240 P2= 3.2O"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013

0.0300

0.0120

0.0100

9.9 855 Total
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Type lll 24-hr 1 0-yr Rainfall=4.96"
Printed 1211312023

Peoc 35HvdroCAD@ 10.20-3o s/n 1 @ 2023 HvdroCAD Software Solutions LLC

Subcatchment 45: OS I
Hydrograph
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Type lll 24-hr 10-yr Rainfall=4.96"
Printed 1211312023

Solutions LLC Paoe 36HvdroCAD@ 10.20-3q s|n04201 @2023 HvdroCAD

Summary for Subcatchment 75: P4 (CB4)

Runoff = l.2{cfs@ 12.09hrs, Volume= 0.088af, Depth= 2.59"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
11,570
6.202

98
39

Paved parking, HSG A
>75o/o Grass cover, Good, HSG A

17,772
6,202

11,570

77 Weighted Average
34.90o/o Pervious Area
65.1 0o/o I m pervious Area

Tc
(min)

Length
(feet)

Slope Velocity
(fUft) (fUsec)

Capacity
(cfs)

Description

6.0 Direct Entry,

Subcatchment 75: P4 (CB4)
Hydrograph
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Type lll 24-hr 10-yr Rainfall=4.96"
Printed 1211312023

Solutions LLC Paoe 37HvdroCAD@'10.20-3q sln 04201 @ 2023 HvdroCAD Software

Summary for Subcatchment 8S: P-5 (CBs)

Runoff = 0.40 cfs @ 12.09 hrs, Volume= 0.029 af, Depth= 2.59"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
3,733
2.048

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

5,781
2,048
3,733

Length
lfeet)

77 Weighted Average
35.43o/o Pervious Area
64.57% lmpervious Area

Slope Velocity
(fUft) (fUsec)

Capacity Description
(cfs)

6.0

0.1

0.1

Direct Entry,

Subcatchment 8S: P-5 (CBs)
Hydrograph
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Summary for Subcatchment 95: PS (CB6)

Runoff = 0.71 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.051 af, Depth= 2.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4-96"

Area (sfl CN
6,860
5,023

98
39

Paved parking, HSG A
>75o/o Grass cover. Good. HSG A

11,883
5,023
6,860

73 Weighted Average
42.27o/o Pervious Area
57 .73o/o lmpervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fUft) (fVsec) (cfs)
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o.7
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0.1

0.1

Direct Entry,

Subcatchment 95: P-6 (CB6)
Hydrograph
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Summary for Subcatchment l0S: P-7 (CB7)

Runoff = 0.00 cfs @ 14.90 hrs, Volume=
Routed to Pond 14P : Chamber System

0.003 af, Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
8,914 >75% Grass cover, Good, HSG A39

304
13,474
13,474

Woods HSG A
36 Weighted Average

100.00% Pervious Area

Slope Velocity Capacity
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

Description

6.0 Direct Entry,

Subcatchment l0S: P-7 (CB7)
Hydrograph

E Runoff

ø
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Summary for Subcatchment 115: P;8 (CBB)

Runoff = 0.02 cfs @ 12.48 hrs, Volume=
Routed to Pond 14P : Chamber System

0.008 af, Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Descriotion
22,491 39 >75o/o Grass cover. Good. HSG A
22,491 100.00% Pervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fUft) lfUsec) (cfs)

6.0

0.001

Direct Entry,

Subcatchment 11S: P-8 (CB8)

Hydrograph
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Summary for Subcatchment 12S: P-9 (roof)

Runoff = 3.08 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.250 af, Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
27.632 98 Roofs. HSG A
27,632 1 00.00% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 125: P-9 (roof)
Hydrograph
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Summary for Subcatchment 135: P-10 (to south)

Runoff = 0.00 cfs @ 15.24 hrs, Volume= 0.002 af, Depth= 0.08"
Routed to Reach 7R : offsite south

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
8,371
7,030

39 >75o/o Grass covêr, Good, HSG A
30 Woods, Good, HSG A

15,401
15,401

35 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

8.2

0.2

0.10

6.54

50 0.0200

95 0.1900

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.2O"
Shallow Goncentrated Flow,
Grassed Waterway Kv= 15.0 fps

E Runoff

8.4 145 ïotal

Subcatchment 135: P-10 (to south)
Hydrograph
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Summary for Subcatchment 15S: P-104 (rear lawn)

Runoff = 0.02 cfs @ 12.48 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.008 af, Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sf) CN Description
13,389

953
7.174

39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A
30 Meadow, non-qrazed, HSG A

21,516
20,563

953

39 Weighted Average
95.57o/o Pervious Area
4.43% lmpervious Area

Tc Length Slope Velocity Capacity Description

6.0
cfs

Direct Entry,

Subcatchment 155: P-10A (rear lawn)
Hydrograph
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Summary for Subcatchment 17S: P-9A (roof)

Runoff = 0.67 cfs @ 12.08 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.054 af , Depth= 4.72"

Runoff by SCS TR-20 method, UH=SGS, Weighted-CN, ïime Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type f ll 24-hr 10-yr Ra¡nfall=4.96"

Area (sf) CN Description
6,000 98 Roofs, HSG A
6,000 1 00.00% lmpervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 175: P-9A (roof)
Hydrograph
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Summary for Subcatchment l8S: OS 2

Runoff = 0.00 cfs @ 24.01 hrs, Volume=
Routed to Reach 20R : Headwall

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.96"

Area (sfl CN Description
45,929 30 Woods, Good, HSG A
45,929 100.00% Pervious Area

Slope Velocity Capacity Description
(fVft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

7.5

3.6 283

0.0700

0.0700

50 0.11

1.32

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fos

11.1 333 Total

Subcatchment 18S: OS 2
Hydrograph
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Summary for Reach 7R: offsite south

lnflow Area = 10.207 ac, 37.73o/o lmpervious, lnflow Depth = 0.00' for 10-yr event
lnflow = 0.00 cfs @ 15.24 hrs, Volume= 0.003 af
Outflow = 0.00 cfs @ 15.24 hrs, Volume= 0.003 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph

E lnflow
E Outflow
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Paoe 47Solutions LLC

Summary for Reach 20R: Headwall

lnflow Area = 6.618 ac, 34.34o/o lmpervious, lnflow Depth = 0.00" for 10-yr event
lnflow = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af, Atten= 0%, Lag= 4.2 min

Routed to Reach 7R : offsite south

Routing by Stor-lnd+Tr.ans rnethod, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.+Z fps, Min. Travel Ïime= 3.5 min
Avg. Velocity = 1.47 fps, Avg. Travel Time= 3.5 min

Peak Storage= 0 ct @24.02hrs
Average Ðepth at Peak Storage= 0.00' , Surface Width= 0.15'
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 52.00 cfs

24.0" Round Pipe
n= 0.012
Length= 31 1.0' Slope= 0.0450 '/'
lnlet lnvert= 214.O0', Outlet lnvert= 200.00'

Reach 20R: Headwall
Hydrograph
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Type lll 24-hr 10-yr Rainfall=4.96"
Printed 1211312023

Paoe 48

Surnmary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85% lmpervious, lnflow Depth = 1.48" for 10-yr event
lnflow = 7.85 cfs @ 12.15 hrs, Volume= 0.688 af
Outflow = 0.85 cfs @ 13.84 hrs, Volume= 0.617 af, Atten= 89%, Lag= 101.1 min
Discarded = 0.85 cfs @ 13.84 hrs, Volume= 0.6'17 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 20R: Headwall

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 223.63'@ 13.84 hrs Surf.Area= 4,867 sf Storage= 12,947 cf

Plug-Flow detention time= 206.1 min calculated for 0.617 af (90o/o of inflow)
Center-of-Mass det. time= 156.1 min (1,026.7 - 870.6 )

Volume lnvert Avail.Storaqe Storaqe Descri otion

#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00',

211.20'.
211.00',

211.50',
214.50'.

210.50'
210.50'

210.7o'.
211.OO',

211.20'
220.50'.

111 cf

467 cf
117 ct

452 cÍ
107 cf

478 ct
123 cf

478 ct
298 cf

467 cf
23,070 ct

10.00'D x 9.50'H Vertical Gone/Cylinder
746 cf Overall - 467 cf Embedded = 279 cf x 40.0% Voids
8.00'D x 9.30'H Vertical Cone/Cylinderlnside #1
I 0.00'D x 9.50'H Vertical Cone/Cylinder
746cf Overall -452cf Embedded =294cf x40.0%Voids
8.00'D x 9.00'H Vertical Cone/Gylinderlnside #3
10.00'D x 9.50'H Vertical Cone/Cylinder
746cf Overall -478cf Embedded =269cf x40.0%Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Gylinder
785 cf Overall - 478 ú Embedded = 308 cf x4O.OYo Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #7
10.00'D x 9.50'H Vertical Cone/Gylinder
746 cf Overall x 4O.Oo/o Voids
8.00'D x 9.30'H Vertical Gone/Gylinder
Custom Stase Data (Prismaticllisted below (Recalc)

#10
#11

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 ct TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.O4

Device Routinq

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783

11,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49',

225.}O',

8.270 in/hr Exfiltration over Surface area above 220,49'
Excluded Surface area = 443 sf
10.0' long + 4.0 T SideZ 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
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piscarded OutFlow Max=0.85 cfs @ 13.84 hrs HW=223.63' (Free Discharge)
1-1 =Exfiltration (Exfiltration Controls 0.85 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=210.50' (Free Discharge)
L2=Broad4rested Rectangular Weir( Controls 0.00 cfs)

Pond 6P: Existing Basin
Hydrograph
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Summary for Pond 14P: Ghamber System

lnflow Area = 2.604 ac, 54.48Yo lmpervious, lnflow Depth = 2.44" for 10-yr event
lnflow =
Outflow =
Discarded =
Primary =

6.80 cfs
1.21 cfs
1.21 cfs
0.00 cfs

@
@
@
@

12.09 hrs, Volume=
11.73 hrs, Volume=
11.73 hrs, Volume=
0.00 hrs, Volume=

0.530 af
0.530 af, Atten= 82o/o, Lag= 0.0 min
0.530 af
0.000 af

Routed to Reach 7R: offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 210.51'@ 12.55 hrs Surf.Area= 0.145 ac Storage= 0.136 af

Plug-Flow detention time= 28.3 min calculated for 0.530 af (100% of inflow)
Center-of-Mass det. time= 28.3 min (817.5 - 789.3 )

Volume lnvert Avail.Storaqe Storaqe Descriotion
#14

#24

209.00'

209.50'

0.146 af

0.326 af

19.60'W x 322.00'L x 5.50'H Field A
0.797 af Overall - 0.433 af Embedded = 0.364 at x40.0% Voids
Galley 4x4x4 x 320 lnside #1
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8'W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
320 Chambers in 4 Rows

0.472 at Total Available Storage

Storage Group A created with Chamber Wizard

Device Routinq lnvert Outlet Devices
#1 Discarded
#2 Primary

209.00'
214.O0'

8.270 in/hr Exfiltration over Surface area
15.0" Round Gulvert
L= 157.0' CPP, square edge headwall, Ke= 0.500
lnlet / Outlet lnvert= 214.0O'1206.60' S= 0.0471 '/' Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

piscarded OutFlow Max=1.21 cfs @ 11.73 hrs HW=209.07' (Free Discharge)
t-1=Exf¡ltration (Exfiltration Controls 1 .21 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' (Free Discharge)
Lz=Culvert ( Controls 0.00 cfs)
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Pond 14P: Chamber System - Ghamber Wizard Field A

Chamber Model = Galley 4x4x4 (Goncrete Galley, UCPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 443 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

B0 Chambers/Row x 4.00' Long = 320.00' Row Length +12.0" End $tone x2 = 322.00' Base Length
4 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 19.60'Base Width
6.0" Stone Base + 48.0" Chamber Height + 12.O" Stone Cover = 5.50' Field Height

320 Chambers x 44.3 cf = 14,190.3 cf Chamber Storage
320 Chambers x 58.9 cf = 18,840.4 cf Displacement

34,711.6 cf Field - 18,840.4 cf Chambers = 15,871.2 cf Stone x40.0o/o Voids = 6,348.5 cf Stone Storage

Chamber Storage + Stone Storage = 20,538.8 cf = 0.472 af
Overall Storage Efficiency = 59.2o/o

Overall System Size = 322.00'x 19.60'x 5.50'

320 Chambers
1,285.6 cy Field
587.8 cy Stone
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Pond l4P: Chamber System
Hydrograph
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lnflow Area =
lnflow =
Outflow =
Discarded =

Summary for Pond l6P: lnfiltration Trench

0.632 ac,25.27o/o lmpervious, lnflowDepth= 1.18" for 10-yrevent
0.67 cfs @ 12.08 hrs, Volume= 0.062 af
0.18 cfs @ 11.80 hrs, Volume= 0.062 af, Atten= 73Yo, Lag= 0.0 min
0.18 cfs @ 11.80 hrs, Volume= 0.062 af

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 196.10' @ 12.45 hrs Surf.Area= 952 sf Storage= 419 cf

Plug-Flow detention time= 10.3 min calculated for 0.062 af (10ïo/o of inflow)
Center-of-Mass det. time= 10.3 min (792.2 - 781.9 )

Volurne lnvert Avail.Storage Storaqe Description
#1

#2

195.00'

196.25'

1,593 cf

778 ct

8.50'Wx 112.00'L x 5.00'H Prismatoid
4,760 cf Overall -778 d Embedded = 3,982 cf x40.0o/o Voids
18.0" Round GllP_Round l8" x 4 lnside #1
L= 110.0'

2,371 d TotalAvailable Storage

Device Routing lnvert Outlet Devices
#1 Discarded 195.00' 8.270 in/hr Exfiltration over Horizontal area

piscarded OutFlow Max=0.18 cfs @ 11.80 hrs HW=195.05' (Free Discharge)u1 =Exf¡ltration (Exfiltration Gontrols 0. I I cfs)

Pond 16P: lnfiltration Trench
Hydrograph

0.1

u

0.

o
o

to
tr

4

0.67 cfs

0.18 cfs

qqr?gq+.41giCf
tllLllÌtttl
r r__l_L-_L-r-l f L_r__r-
!t trllrt!¡
rrtrllttt

-l_ r- r | -1- I - | |

ttlltlltl
r r I l_r,_r_,_r,-l L | _1_
tlttrrtt¡lr
rtltltltrtl

'' - i t _ I I

ttllrìltttr
r_ | I L_.r__r--r ,1 t- r I

Irtl,t
ttltrrltttl

-t- 1-a-r -r r-i-ì--f -f--¡-
lr tlltllr
r r I l_L-r 1 ! L_Ì__¡_
llittt¡trlt
lr ll M rL Lt

-r-: I ts L--¡-r-+ F i--t -
llrtllirLtt

I

_t_

I

-l
I

I

I

I

I

t_
I

I

-t.'
I

I

I

-l
I

I

-t_
I

I--
_t__

I

I

I

I

I

I

I

I

1-
I

l

l_
ì

L
J

I

i

L

I

tr

I

i

I

¡_

I

I

I

I

tr
I

L
I

I

ts

I

I

,t-

I

-t

I

I

I

--t-
I

l

_L
l

--
I

l

l
_ i-

I

I

I

I

-r
I

I

I

I

tt
]L
tt
tt

f _ f
tl

]L
tt
tt
î-r
ll

]L
IL
rt-T_t'
tl

-1,_L
ll

I

1F
tl
1L
¡1
¡t

a.'t
tt
tl
tl
tt

1-l-
rt
!L
ll
ll

+ts

I
I

I

l
I

I

I

I

-t
t

_l

I

ti
I

I

i
I

tl
I

I

1

I

tt
IL
tt
tt

a-f

1I
tl
tt
It'
ll

,1_t-
t1

1

1-i
l¡
1-L
!t
1t

J_t
ll
I_L

tl
tl
tl
r- _l

I

ll
tt
ll
l-¡
tt
tt
tt
tt
l_ -t
tt
r_ _J

tt
lt
t-
ll
tt
I

tl
t'- -1

ti
tf

_t
I

I

l_

-t l È-t f -+ F I

ttlltt

I -.1 Ì_L_r_lttl
tlrrt

_r_ I L_
t¡t
Ltt
Ìlt
rtt

it!
Lll
lt!
tti

lttt rtl
l_L_L_t,! I L L t_
lt¡tttttt
ltltttttt

iiriS

f nülöwiArÊit+0,0þ2

tl
LLI
¡tl
ttr
T -r r

,?Ê-
lrìltrttttttttìt

i 1 Pêafri Elþlrri+$q- í9]

ìlttltli
-t l,t,L-1 I I r

rttrttl
-r-f-l-T'-f_"r_f-f-

_rtlLr_rtL
rtttttLl

I I 1,.L I r I L
tltttt!

r I 1 !, r r l_!
lltltllt

tt
]LL

llt
f-i-T
Ìt

-1 _L_L
ltt
Ìtt

1 a-t-
ttt
..1_t,t,
1tt
ltt

l-r-i
ltt

-l_! |

¡tt
lt

l-f..ts

lnflow
Discarded

0.1

T¡me (hours)
50 52 54 56 58 60 62 64 66 68 70 72



proposed 124-23 Type lll 24-hr 25-yr Rainfall=6.29"

Solutions LLC
Printed 1211312023

Paoe 54

Time span=0.00-72.00 hrs, dt=0.01 hrs,72O1 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1S: P-1 (CBf ) Runoff Area=3,398 sf 66.270/o lmpervious Runoff Depth=3.84"
Tc=6.0 min CN=78 Runoff=O.35 cfs 0.025 af

Subcatchment2S: P-2 (CB2l Runoff Area=1,896 sf 84.86% lmpervious Runoff Depth=5.02"
Tc=6.0 min CN=89 Runoff=O.24 cfs 0.018 af

Subcatchment3S: P-3 (CB3) Runoff Area=9,124 sf 89.35% lmpervious Runoff Depth=5.35"
Tc=6.0 min CN=92 Runoff=1.23 cfs 0.093 af

Subcatchment4S: OS 1 Runoff Area=242,335 sf 40.85o/o lmpervious Runoff Depth=2.38"
Flow Length=855' Tc=9.9 min CN=63 Runoff=l3.19 cfs 1.104 af

Subcatchment7s: P4 (CB4) Runoff Area=17,772 sf 65.10% lmpervious Runoff Depth=3.73"
Tc=6.0 min CN=77 Runoff=1.78 ds O.'127 af

SubcatchmentSS:P-5(CBs) Runoff Area=5,781 sf 64.570/o lmpervious Runoff Depth=3.73"
Tc=6.0 min CN=77 Runoff=0.58 cfs 0.041 af

Subcatchment9S: P-6 (CB6) Runoff Area=11,883 sf 57.73o/o lmpervious Runoff Depth=3.33"
Tc=6.0 min CN=73 Runoff=1.O7 cfs 0.076 af

Subcatchmentl0S: P-7 (CB7) Runoff Area=13,474 sf 0.00% lmpervious Runoff Depth=0.36"
Tc=6.0 min CN=36 Runoff=O.O4 cfs 0.009 af

SubcatchmentilS: P.8 (CB8) Runoff Area=22,491sf 0.00% lmpervious Runoff Depth=0.53"
Tc=6.0 min CN=39 Runoff=O.12 cfs 0.023 af

Subcatchmentl2S: P-9 (roof) Runoff Area=27,632sf 100.00% lmpervious Runoff Depth=6.05"
Tc=6.0 min CN=98 Runoff=3.91 cfs 0.320 af

Subcatchmentl35: P-10 (to south) Runoff Area=15,401 sf 0.00% lmpervious Runoff Depth=0.31"
Flow Length=145' Tc=8.4 min CN=35 Runoff=O.O3 cfs 0.009 af

SubcatchmentlSS: P-104 (rear lawn) Runoff Area=z1,516 sf 4.43% lmpervious Runoff Depth=0.53"
Tc=6.0 min CN=39 Runoff=O.11 cfs 0.022 af

Subcatchmêntl7s: P-94 (roof) Runoff Area=6,000 sf 100.00% lmpervious Runoff Depth=6.05"
Tc=6.0 min CN=98 Runoff=0.85 cfs 0.069 af

SubcatchmentlSS: OS 2 Runoff Area=45,929 sf 0.00% lmpervious Runoff Depth=0.11"
Flow Length=333' Slope=0.0700 Y' Tc=11.1 min CN=30 Runoff=O.O1 cfs 0.009 af

Reach 7R: offsite south lnflow=1 .42 cfs 0.103 af
Outflow=1.42 cfs 0.103 af

Reach 20R: Headwall Avg. Flow Depth=0.23' Max Vel=7.18 fps lnflow=1.41 cfs 0.094 af
24.0" Round Pipe n=0.012 L=311.0' 5=0.0450'/ Capacity=$/.00 cfs Outflow=1.40 cfs 0.094 af
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Pond 6P: Existing Basin Peak Elev=225.14' Storage=20,6'14 cf lnflow=13.19 cfs 1.104 af
Discarded=1.11 cfs 0.948 af Primary=J.41 cfs 0.085 af Outflow=2.ã2cfs 1.033 af

Pond 14P: ChamberSystem Peak Elev=211.29' Storage=0.219 af lnflow=9.2O cts 0.733 af
Discarded='t.21 cfs 0.733af Primary=g.g0cfs 0.000af Outflow=1.21 cfs 0.733af

Pond I 6P: lnfiltration Trench Peak Elev=196.76' Storage=812 cf lnflow=0.89 cfs 0.091 af
Outflow=O.18 cfs 0.091 af

Total Runoff Area = 10.207 ac Runoff Volume = 1.947 af Average Runoff Depth = 2.29"
62.27% Pervious = 6.356 ac 37.73% lmpervious = 3.851 ac
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Summary for Subcatchment 1S: P-l (CBf )

Runoff = 0.35 cfs @ 12.09 hrs, Volume= 0.025 af, Depth= 3.84"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area lsfl CN Descriotion
2,252
1.146

98 Paved parking, HSG A
39 >75o/o Grass cover. Good. HSG A

3,398
1J46
2,252

78 Weighted Average
33.73o/o Pervious Area
66.27% lmpervious Area

Tc Length Slope Velocity Capacity Description
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Summary for Subcatchment 25: P-2 (CB2)

Runoff = 0.24 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.018 af, Depth= 5.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type !ll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
1,609 98 Paved parking, HSG A
287 39 >75o/o Grass cover, Good, HSG A
896
287
609

1

1

89 Weighted Average
15.14o/o Pervious Area
84.860/o I mpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)
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Summary for Subcatchment 35: P-3 (CB3)

Runoff = 1.23 cfs @ 12.08 hrs, Volume= 0.093 af, Depth= 5.35"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
8,152

972
98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

9,124
972

8,152

Length
(feet)

92 Weighted Average
10.65% Pervious Area
89.35olo I mpervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 35: Pr3 (CB3)
Hydrograph
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Summary for Subcatchment 45: OS 1

Runoff = 13.19 cfs @ 12.15 hrs, Volume=
Routed to Pond 6P : Existing Basin

1.104af, Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
21,486
15,524

127,810
6,241

71.274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved oarkinq. HSG A

242,335
143,334
99,001

Tc Length

63 Weighted Average
59.15olo Pervious Area
40.85o/o I mpervious Area

Slope Velocity Capacity Description
min

7.0

1.1

1.5

50

150

475

0.0300

0.0120

0.0100

0.12

2.22

5.26

0.3 180 0.0280 9.95

Sheet Flow,
Grass: Dense n= O.240 P2= 3.20"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013

6.46

17.58

9.9 855 Total
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Subcatchment 45: OS I
Hydrograph
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Summary for Subcatchment 75: P4 (CB4)

Runoff = 1.78 cfs @ 12.09 hrs, Volume= 0.127 af, Depth= 3.73"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN ' Description
98 Paved parking, HSG A
39 >75Yo Grass cover, Good, HSG A

570
202

11,
6,

17,772
6,202

11,570

77 Weighted Average
34.9oo/o Pervious Area
65.10% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 75: P4 (CB4)
Hydrograph
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Summary for Subcatchment 8S: P-5 (CBs)

Runoff = 0.58 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.041 af, Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sfl CN Description
3,733
2.048

98 Paved parking, HSG A
39 >75o/" Grass cover. Good. HSG A

Tc
lmin)

5,781
2,048
3,733

Length
lfeet)

77 Weighted Average
35.43% Pervious Area
64.57 o/o 

I mpervious Area

Slope Velocity
lftift) lfUsec)
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Summary for Subcatchment 95: P-6 (CB6)

Runoff = 1.07 cfs @ 12.09 hrs, Volume= 0.076 af, Depth= 3.33"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
98 Paved parking, HSG A
39 >75Vo Grass cover, Good, HSG A

860
023

6,
5,

11,883
5,023
6,860

73 Weighted Average
42.27o/o Pervious Area
57.73% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 95: P.6 (CB6)
Hydrograph
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Summary for Subcatchment 10S: P-7 (CB7)

Runoff = 0.04 cfs @ 12.39 hrs, Volume=
Routed to Pond 14P : Chamber System

0.009 af, Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0-00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
8,914
4.560

39 >75o/o Grass cover, Good, HSG A
30 Woods. Good. HSG A

13,474
13,474

36 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity
lfUft) (fUsec) lcfs)

Tc
(min)

Length
lfeet)

Description
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Subcatchment l0S: P-7 (CB7)
Hydrograph
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Summary for Subcatchment 11S: P-8 (CB8}

Runoff = 0.12 cfs @ 12.31 hrs, Volume= 0.023 af, Depth= 0.53"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area lsfl CN Descriotion
22.491 39 >75o/o Grass cover. Good. HSG A

Tc
(min)

22,491

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
lfUft) lfUsec) lcfs)
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6.0 Direct Entry,
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Hydrograph
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Summary for Subcatchment l2S: P-9 (roof)

Runoff = 3.91 cfs @ 12.08 hrs, Volume= 0.320 af, Depth= 6.05"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sfl CN Descriotion
27.632 98 Roofs. HSG A
27,632 1 00.00% lmpervious Area

Slope Velocity Capacity Description
lftlft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 125: P-9 (roof)
Hydrograph
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Summary for Subcatchment 13S: P-10 (to south)

Runoff = 0.03 cfs @ 12.46 hrs, Volume=
Routed to Reach 7R : offsite south

0.009 af, Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
8,371 39 >75o/o Grass cover, Good, HSG A
7

15,401
15,401

HSG A
35 Weighted Average

100.00% Pervious Area

Tc
(min)

Length Slope Velocity Capacity Description
(feet) (fUft) (fUsec) (cfs)

8.2

0.2

50 0.0200 0.10 Sheet Flow,
Grass: Dense n= 0.24O P2= 3.2O"

95 0.1900 6.54 Shallow Goncentrated Flow,
Grasse( Waterway Kv= 15.0 fps

lE R"""ffl|d

8.4 145 Total

Subcatchment l35: P-10 (to south)
Hydrograph
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Summary for Subcatchment 15S: P-l0A (rear lawn)

Runoff = 0.11 cfs @ 12.31 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

O.022af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sfl CN Descriotion
13,389

953
7.174

39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A
30 Meadow. non-orazed. HSG A

21,516
20,563

953

39 Weighted Average
95.57% Pervious Area
4.43% lmpervious Area

Slope Velocity Capacity Description
(fVft) (fVsec) lcfs)

Tc
(min)

Length
(feet)

E Runoff

6.0 Direct Entry,

Subcatchment 15S: P-l0A (rear lawn)
Hydrograph
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Summary for Subcatchment 175: P-94 (roof)

Runoff = 0.85 cfs @ 12.08 hrs, Volume=
Routed to Pond 16P : Infiltration Trench

0.069 af, Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
6,000 98 Roofs, HSG A

Tc
(min)

6,000

Length
(feet)

1 00.00% lmpervious Area

Slope Velocity Capacity Description
(fl/ft) (fUsec) (cfs)

E Runoff

6.0

0.

o.7

0.1

0.

Direct Entry,

Subcatchment 17S: P-9A (roof)
Hydrograph
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Summary for Subcatchment 18S: OS 2

Runoff = 0.01 cfs @ 15.23 hrs, Volume=
Routed to Reach 20R : Headwall

0.009af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.29"

Area (sf) CN Description
45,929 30 Woods, Good, HSG A
45,929 100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

7.5

3.6

50

283

0.11

1.32

0.0700

0.0700

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

11.1 333 Total

0.01

0.01

0.01

0.01

0.01

02468 o 1214

Subcatchment l8S: OS 2
Hydrograph
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lnflow Area =
lnflow =
Outflow =

Summary for Reach 7R: offsite south

'10.207 ac, 37.73o/o lmpervious, lnflow Depth = 0.12" for 25-yr event
1.42 cfs @ 12.74 hrs, Volume= 0.103 af
1.42 cfs @ 12.74 hrs, Volume= 0.103 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph
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Summary for Reach 20R: Headwall

lnflow Area = 6.618 ac, 34.34o/o lmpervious, lnflow Depth = 0.17" tor 25-yr event
lnflow = 1.41 cfs @ 12.72hrs, Volume= 0.094 af
Outflow = 1.40 cfs @ 12.74 hrs, Volume= 0.094 af, Atten= 0%o, Lag= 1.3 min

Routed to Reach 7R : offsite south

Routing by Stor-lnd+Trans rnethod, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Veloctty=7.18 fps, Min. TravelTime= 0.7 min
Avg. Velocity = 2.19 fps, Avg. Travel Time= 2.4 min

Peak Storage= 61 cf @ 12.72hrs
Average Depth at Peak Storage= O.23' , Surface Width= 1.27'
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 52.00 cfs

24.0" Round Pipe
n= 0.012
Length= 31 1.0' Slope= 0.0450 '/'
lnlet lnvert= 214.00', Outlet lnvert= 200.00'

Reach 20R: Headwall
Hydrograph
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Summary for Pond 6P: Existing Basin

lnflow Area = 5.563 ac, 40.85o/o lmpervious, lnflow Depth = 2.38" for 25-yr event
lnflow = 13.19 cfs @ 12.15 hrs, Volume= 1.104 af
Outflow = 2.52 cfs @ 12.72 hrs, Volume= 1.033 af, Atten= 81%, Lag= 34.2 min
Discarded = 1.1 1 cfs @ 12.72 hrs, Volume= 0.948 af
Primary = 1.41 cfs @ 12.72hrs, Volume= 0.085 af

Routed to Reach 20R: Headwall

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.14' @ 12.72hrs Surf.Area= 6,260 sf Storage= 20,614 c'l

Plug-Flow detention time= 227.5 min calculated for 1.033 af (94o/o of inflow)
Center-of-Mass det. time= 194.0 min ( 1,050.0 - 856.0 )

Volume lnvert Avail.Storage Storage Description
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00'

211.20'
211.00'

211.50'
210.50'

210.50'.
210.50'

210.70',
211.00',

211.20',
220,50',

111 ct

467 cf
117 cf

452 d
107 ct

478 cf
123 cf

478 cf
298 cf

467 cf
23,070 cf

10.00'D x 9.50'H Vertical Gone/Cylinder
746 cf Overall - 467 cf Embedded = 279 cf x 40.0% Voids
8.00'D x 9.30'H Vertical Gone/Cylinderlnside #1
10.00'D x 9.50'H Vertical Cone/Cylinder
746 cf Overall - 452 cf Embedded = 294 cf x40.0o/o Voids
8.00'D x 9.00'H Vertical Cone/Cylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Gylinder
746cl Overall -47Bcf Embedded =269 cf x40.0%Voids
8.00'D x 9.50'H Vertical Gone/Cylinderlnside #5
10.00'D x f0.00'H Vertical Cone/Gylinder
785 cf Overall - 478 ct Embedded = 308 cf x 40.0o/o Voids
8.00'D x 9.50'H Vertical Cone/Cylinderlnside #7
10.00'Ð x 9.50'H Vertical Gone/Cylinder
746 cf Overall x 40.0o/o Voids
8.00'D x 9.30'H Vertical Gone/Cylinder
Custom Staqe Data (Prismatic)Listed below (Recalc)

#10
#11

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 cf TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.00
225.50
226.00

Device Routinq

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,24',1
7,205

0
3,783

11,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49',

225.OO',

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'f SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 I .2O 1.4O 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



proposed 124-23
Prepared by Chessia Cons

Type lll 24-hr 25-yr Rainfall=6.29"
Printed 1211312023

Paoc74HvdroCAD@ 10.20-3q sln 0420 Solutions LLC

piscarded OutFlow Max=1.11 cfs @12.72 hrs HW=225.14' (Free Discharge)
È1=Exfiltration (Exfiltration Controls 1.1 1 cfs)

frimary OutFlow Max=1.23 cfs @ 12.72 hrs HW=225.14' (Free Discharge)
L2=Broad-Crested Rectangular Weir(Weir Controls 1.23 cfs @ 0.85 fps)

Pond 6P: Existing Basin
Hydrograph

11

6 8 10 1 2 1 4 16 18 20 22 24 26 28 30 32 U 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)

tr lnflow
E Outflow
I Discarded
E Primary

ø
o

ìo
tr

7

l

L

I

l

i

I

L

1

-

.

I

I

L

I

I

L

L

l

L

L

I

I

I

I

I

Ì

I

'

lr

I

l

I

I

l

9 cfs

êt

4fl

a

2 .52 cfs

ill

rPeakr Elevr22S.'l{'i
ôw iArêaif.56p ,api

I

Ìit

ti

tt

l

tll

I

j

1.41 cfs



proposed 12{'23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.29"
Printed 1211312023

Solutions LLC Peoe75HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD

Summary for Pond 14P: Ghamber System

lnflow Area = 2.604 ac, 54.48o/o lmpervious, lnflow Depth = 3.38" for 25-yr event
lnflow = 9.20 cfs @ 12.09 hrs, Volume= 0.733 af
Outflow = 1.21 cfs @ 11.65 hrs, Volume= 0.733 af, Atten= 87Yo, Lag= 0.0 min
Discarded = 1.21 cts @ 11.65 hrs, Volume= 0.733 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 211.29'@ 12.68 hrs Surf.Area= 0.145 ac Storage= 0.219 af

Plug-Flow detention time= 52.4 min calculated for 0.733 af (10oo/o of inflow)
Center-of-Mass det. time= 52.4 min ( 839.8 - 787.4 )

Volume lnvert Avail.Storaoe Storaqe
#14

#2A

209.00'

209.50'

0.146 aÍ

0.326 af

19.60'W x 322.00'L x 5.50'H Field A
0.797 af Overall - 0.433 af Embedded = 0.364 at x 4Ù.0o/o Voids
Galley 4x4x4 x 320 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8'W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
320 Chambers in 4 Rows

O.472 at TotalAvailable Storage

Storage Group A created with Chamber Wizard

Device Routinq lnvert Outlet Devices
#1
#2

Discarded
Primary

209.00'
214.O0'

8.270 in/hr Exfiltration over Surface area
15.0" Round Gulvert
L= 157.0' CPP, square edge headwall, Ke= 0.500
lnlet / Outlet Invert= 214.00'/ 206.60' S= 0.0471 '/' Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

piscarded OutFlow Max=1.21 cfs @ 11.65 hrs HW=209.06' (Free Discharge)
1-l=Exf¡ltration (Exfiltration Controls 1.21 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' (Free Discharge)
È2=Cutvert ( Controls 0.00 cfs)
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Pond 14P: Chamber System - Ghamber Wizard Field A

Chamber Model = Galley 4x4x4 (Concrete Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

80 ChambersiRow x 4.00' Long = 320.00' Row Length +12.0" End Stone x2 = 322.00' Base Length
4 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 19.60'BEse Width
6.0" Stone Base + 48.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

320 Chambers x 44.3 cf = 14,190.3 cf Chamber Storage
320 Chambers x 58.9 cf = 18,840.4 cf Displacement

34,711.6 cf Field - 18,840.4 cf Chambers = 15,871.2 cf Stone x 40.Oo/o Voids = 6,348.5 cf Stone Storage

Chamber Storage + Stone Storage = 20,538.8 cf = 0.472 af
Overall Storage Efficiency = 59.2o/o

Overall System Size = 322.00'x 19.60'x 5.50'

320 Chambers
1,285.6 cy Field
587.8 cy Stone

m
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Pond 14P: Ghamber System
Hydrograph

7

22 24 26 28 30 32 U 36 38 40 42 44 50 52 54 56 58 62ô4.66687072
T¡mê (hours)

û
o

'olt

1 t¿l 14

1.21 cfs

ll9 áfl_ ! _t_ J _ f _
tttt
ilrl
lttl-¡-r--r-T-
lltt
tr¡t

- t -t- a- + -
ttll
tt,l

_ I -r_- J _ f ,
ttlt
ttll
tttt-i-r--r -Í-
tttt
tttt
tti+
ìttt
tttl

¡l-T-a--
it
tl

-t_Ê--

_!_L__

tt
tt
ll
lr

-+ ts :

tì
tt

iqtþHg
tr!rtl
itttt¡
lftt¡t-r--r-J-r--r-l
tlil!t
t¡ttr¡

-t-i-+-ts-{-t
ttlttl
tllrlr

_r_J_a_L_l_l
tlltll
tìtttt
ttìttt
r I t-- r I
tllttt
tttltr
t-: +-F t-t
ltttrt
tttttt

tll
tlt
tlt
I 1-t
rlt
ttt

_r_ I _ L
!lt
irt
¡tt

-r-l-i
ttt
ttt

-r- I - |
ttr
lr{

_r_l_L
¡rt
¡tt
tlr
r l-r
rlt

tft
lrl
tlr

r

Ì

L
I

I

t_

I

I

tr
I

I

L
I

I

I¡
I

È
I

I

L

I

a
I

I

F
I

I

I

I

_t
I

I

I

-l
I

I

_t

I

I

-{
I

I

ì

I

_t
I

¡

I

I

I

I

I

¡

i
'
T
I

L
I

I

I-
I

I

È
I

I

L
I

I

I

a
I

I

ts

tl
ll
tt- i -r-
t,
tl

tl
IJ
!1,
tl
tl
tt

- i -!-
tt
II

- t -l-
tl
t¡
LI
lr
rl
tt

-i-r-
tl

tl
tl

-l- l
tt
tl
tl-r- l
tt
tt

-t a
tt
tt

_t_ l
lt
tt
ll-r- I
tt
ll

-t- J
ll
tt

_t_ l
tl
tt
tt
rl
tl

-r- a - r -t'a- 1- T -r- a - 1- - -l- a - r -l- I - T *

t_t_t_!-1_L I l-l-L__t_!_r_r_I-

ñflôìir iAfeä+2.604 lael
ttrttttttt:ltttt

-l I r-tr-l-t t-T r-l-T-t---l-

-l-
I

¡

N
I

Pdaki Ëlbv=2{ 1.20'i

9=0r?

I -r-r- f -f -tr-l-a-1-a - - Ì -r-j-f - T -
tltllttlll lll¡l
tllìtttllt lttll

J - r - È -t-. I - L -r-, ! - I -ttl,Jttll

tt¡ll¡rlr
-r -l-i r-l a-r--r -r-
rtllltttt

irrtrrllt
rttrlttll-r-T-i-r-l-¡-r--r-i-
Irrtrttlt

r-f-r-l-t-l-l---t-

t_a L r_l i_r_t_f_
ltrrlrlll

ltttttltl
¡ J---r- '-i-r- r t
rlttlttrt

0.00 cfs

I lnflow
Outflow
Discârded
Primarv

E
T
I



proposed nA-23 Type lll 24-hr 25-yr Rainfall=6.29"
Prepared by Chessia Consulting Services LLC Printed 1211312023

¡tvdroCAD@ 10.20-3q s/n 04201 @ 2023 HvdroGAD Software Solutions LLC Page 78

Summary for Pond 16P: lnfiltrat¡on Trench

lnflow Area = 0.632 ac, 25.27o/o lmpervious, lnflow Depth = 1.74" for 25-yr event
lnflow = 0.89 cfs @ 12.09 hrs, Volume= 0.091 af
Outflow = 0.18 cfs @ 11.73 hrs, Volume= 0.091 af, Atten= 79Yo, Lag= 0.0 min
Discarded = 0.18 cfs @ 11.73 hrs, Volume= 0.091 af

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 196.76' @ 12.58 hrs Surf.Area= 952 sf Storage= 812 cf

Plug-Flow detention time= 23.8 min calculated for 0.091 af (100% of inflow)
Center-of-Mass det. time= 23.8 min (817.4 - 793.6 )

Volume lnvert il.Storaoe Storaoe Descriotion

#1

#2

195.00'

196.25'.

1,593 cf

778 ct

8.50'W x 112.00'L x 5.00'H Prismatoid
4,760 cf Overall -778 d Embedded = 3,982 cf x40.0% Voids
18.0" Round GMP_Round 18" x 4 lnside #1
L= 110.0'

Device Routinq

2,371 cf TotalAvailable Storage

lnvert Outlet Devices

#1 Discarded 195.00' 8.270 in/hr Exfiltration over Horizontal area

Þiscarded OutFlow Max=0.18 cfs @ 11.73 hrs HW=195.05' (Free Discharge)
t-1 =Exf¡ltration (Exfiltration Controls 0. 1 I cfs)

Pond l6P: lnfiltration Trench
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 72O1 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchmentls: P-1 (CB1) Runoff Area=3,398 sf 66.270/o lmpervious Runoff Depth=4.97"
Tc=6.0 min CN=78 Runoff=0.45 cfs 0.032 af

Subcatchment2S: P-2 (CB2l Runoff Area=1,896 sf 84.86% lmpervious Runoff Depth=6.24"
Tc=6.0 min CN=89 Runoff=O.30 cfs 0.023 af

Subcatchment3S: P-3 (CB3) Runoff Area=9,124 sf 89.35% lmpervious Runoff Depth=6.59"
Tc=6.0 min CN=92 Runoff=1.49 cfs 0.1 15 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=3.31"
Flow Length=855' Tc=9.9 min CN=63 Runoff=18.68 cfs 1.535 af

SubcatchmentTS: P4 (CB4) Runoff Area=17,772 sf 65.10% lmpervious Runoff Depth=4.85"
Tc=6.0 min CN=77 Runoff=2.31 cfs 0.165 af

SubcatchmentsS: P-5 (CBs) Runoff Area=5,781 sf 64.57% lmpervious Runoff Depth=4.85"
Tc=6.0 min CN=77 Runoff=O.75 cfs 0.054 af

Subcatchment9S: P-6 (CB6) Runoff Area=11,883 sf 57 .73% lmpervious Runoff Depth=4.40"
Tc=6.0 min CN=73 Runoff=1.41 cfs 0.100 af

Subcatchmentl0S: P-7 (CB7) Runoff Area=13,474 sf 0.00% lmpervious Runoff Depth=0.73"
Tc=6.0 min CN=36 Runoff=O.11 cfs 0.019 af

SubcatchmentllS: P-8 (CB8) Runoff Area=22,491sf 0.00% lmpervious Runoff Depth=0.97"
Tc=6.0 min CN=39 Runoff=O.34 cfs 0.042 af

Subcatchmentl2S: P-9 (roof) Runoff Area=27,632sf 100.00% lmpervious Runoff Depth=7.30"
Tc=6.0 min CN=98 Runoff=4.69 cfs 0.386 af

Subcatchmentl35: P-10 (to south) Runoff Area=15,401 sf 0.00% lmpervious Runoff Depth=0.65"
Flow Length=145' Tc=8.4 min CN=35 Runoff=O.10 cfs 0.019 af

SubcatchmentlsS: P-l0A (rearlawn) Runoff Area=21,516sf 4.43o/o lmpervious Runoff Depth=0.97"
Tc=6.0 min CN=39 Runoff=O.33 cfs 0.040 af

SubcatchmentlTS: P-94 (roof) Runoff Area=6,000 sf 100.00% lmpervious Runoff Depth=7.30"
Tc=6.0 min CN=98 Runoff=1.02 cfs 0.084 af

SubcatchmentlSS: OS 2 Runoff Area=45,929 sf 0.00% lmpervious Runoff Depth=0.32"
Flow Length=333' Slope=0.0700'f Tc=11.'l min CN=30 Runoff=0.06 cfs 0.028 af

Reach 7R: offsite south lnflow=8.84 cfs 0.445 af
Outflow=8.84 cls 0.445 af

Reach 20R: Headwall Avg. Flow Depth=0.55' Max Vel=12.30 fps lnflow=8.75 cfs 0.425 af
24.0" Round Pipe n=0.012 L=31 1.0' 5=0.0450 '/' Capacity=$!.00 cfs Outflow=8.74 cfs 0.425 af
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Pond 6P: Existing Basin Peak Elev=225.44' Storage=22,459 cf lnflow=18.68 cfs 1.535 af
Discarded=1.18 cfs 1.066 af Primary=$.72 cfs 0.398 af Outflow=9.91 cfs 1.464 af

Pond 14P: ChamberSystem Peak Elev=212.17' Sloraqe=0.312 af lnflow=11,76 cfs 0.935 af
Discarded=1 .21 cfs 0.935 af Primary=9.60 cfs 0.000 af Outflow=1.21 cfs 0.935 af

Pond 16P: lnfiltration Trench Peak Elev=197.52' Storage=1,379 cf lnflow=1.31 cfs 0.124 af
Outflow=0.18 cfs 0j24 af

Total Runoff Area = 10.207 ac Runoff Volume = 2.641 al Average Runoff Depth = 3.10"
62.27% Pervious = 6.356 ac 37.73o/o lmpervious = 3.851 ac
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Summary for Subcatchment 1S: P-1 (CB1)

Runoff = 0.45 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.032 af, Depth= 4.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, ïime Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
2,252
1J46

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

3,398
1j46
2,252

Length
(feet)

78 Weighted Average
33.73o/o Pervious Area
66.27% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: P-1 (CBf )
Hydrograph

Time (hours)

lg n,r^"tù

0

o
o

'olt
0.
0.
0.
0.

0.

0 2 4 6 810 I 72

0.45 cfs

l

l

l

L

I

ll
ìir
rl

ll
1rt

I

tri

rl

Ìl
]L

rii
Ìli

lll

l

1

I

i

I
'i

I

Runoff Volume=0.032 af

I

''1

f
rt

l

LlI¡

rRunof,f

GN=78

nsffrArça*3r398 sf

!

I

Raínfall=t.54
rt

=4:97'':
c+6"U rnn

i

l

l

I

t1

!

i

l

l

I

tl
:t

!

L

I

tl

L

l

¡t
I

lr

!

lltttr
llttLltÌ

ÏvÈêill¡ Þ,4-h

I

I'

r1

i

ll

'I

I

i

I

i

!

1

I

1l
l

l
I

rl



proposed 12-8-23 Type III 24-hr 50-yr Rainfall=7.54"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@ 10.20-39 sln 04201 @ 2023 HydroCAD Software Solutions LLC Paoe 82

Summary for Subcatchment 25: P-2 (CB2)

Runoff = 0.30 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.023 af, Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
1,609

287
98
39

Paved parking, HSG A
>75o/o Grass cover. Good- HSG A

Tc
lmin)

1,896
287

1,609

Length
lfeet)

89 Weighted Average
15.14% Pervious Area
84.860/o lmpervious Area

Slope Velocity Capacity Description
fftlft) lfUsec) lcfs)

E Runoff

6.0

0.1
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Direct Entry,

Subcatchment 25: P-2 (CB2)
Hydrograph
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Summary for Subcatchment 35: P-3 (CB3)

Runoff = 1.49 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.1 15 af, Depth= 6.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sfl CN Description
8,152

972
98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

9,124
972

8,152

Length
(feet)

92 Weighted Average
10.650/o Pervious Area
89.35% lmpervious Area

Tc
(min)

Slope Velocity
(fUft) (fUsec)

Capacity
(cfs)

Description

6.0 Direct Entry,

Subcatchment 35: P-3 (CB3)
Hydrograph
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Time (hours)
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Summary for Subcatchment 45: OS I

Runoff = 18.68 cfs @ 12.14hrs, Volume=
Routed to Pond 6P : Existing Basin

1.535af, Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sfl CN Descriotion

*

21,486
15,524

127,810
6,241

98
30
39
98

Roofs, HSG A
Woods, Good, HSG A
>75o/o Grass cover, Good, HSG A
Water Surface, HSG A Basin

parkins, HSG A71,27
242,335
143,334
99,001

63 Weighted Average
59.15o/o Pervious Area
40.85% lmpervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fUft) lfUsec) (cfs)

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

17.580.3 180 0.0280 9.95

Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013

0.0300

0.0120

0.0100

9.9 855 Total



proposed 12-8-23
Prepared by Chessia Consulting Services LL
HvdroCAD@ 1 0.20-3q sln 04201 @ 2023 HydroCAD

Type lll 24-hr 50-yr Rainfall=7.54"
Printed 1211312023

Paoe 85
C

Solutions LLC

E Runofl

ø
o

ì
-9lt

Subcatchment 45: OS I
Hydrograph
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Summary for Subcatchment 75: P.4 (CB4)

Runoff = 2.31 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.165 af, Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
11,570
6,202

9B
39

Paved parking, HSG A
>75o/o Grass cover, Good, HSG A

772
202
570

17,
6,

11,

77 Weighted Average
34.90o/o Pervious Area
65.10% lmpervious Area

Tc
(min)

Length
(feet)

Slope Velocity
(fUft) (fUsec)

Capacity
(cfs)

Description

6.0 Direct Entry,

Subcatchment 75: P4 (CB4)
Hydrograph

Time (hours)
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Summary for Subcatchment 8S: P-5 (CBs)

Runoff = 0.75 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.054 af, Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
3
2

733
048

98 Paved parking, HSG A
39 >75Yo Grass cover, Good, HSG A

5
2
3

,781
,048
,733

77 Weighted Average
35.43o/o Pervious Area
64.57 o/o 

I mpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

6.0

0.1

0.1

Direct Entry,

Subcatchment 8S: P-5 (CBs)
Hydrograph

El Runoff
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4 34 38
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Summary for Subcatchment 95: P.6 (CB6)

Runoff = 1.41 cts @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.100 af, Depth= 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-GN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
6,860 Paved parking, HSG A98

395 023 >75Vo Grass cover Good HSG A
1 1,883
5,023
6,860

73 Weighted Average
42.27% Pervious Area
57.73% lmpervious Area

Slope Velocity Capacity Description
{fUft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 95: P-6 (CB6)
Hydrograph

E Runoff

û
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4 22 24 26 2A 30 34 42 72
Time (hours)
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Summary for Subcatchment l0S: P-7 (CB7)

Runoff = 0.11 cfs @ 12.28 hrs, Volume=
Routed to Pond 14P : Chamber System

0.019 af, Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sfl CN Description
8,914
4.560

39 >75o/o Grass cover, Good, HSG A
30 Woods. Good, HSG A

13,474
13,474

36 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (ftlsec) (cfs)

Tc
(min)

Length
(feet)

6.0

0.1

0.11

0.
0.'l

0.01

0.

Direct Entry,

Subcatchment 10S: P-7 (CB7)
Hydrograph

Itr Rr""fflï
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Time (hours)
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Summary for Subcatchment I 15: P{ (CB8)

Runoff = 0.34 cfs @ 12.13 hrs, Volume=
Routed to Pond 14P : Chamber System

0.O42af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sfl CN Description
22,491 39 >75o/o Grass cover, Good, HSG A
22,491

Tc Length

100.00% Pervious Area

Slope Velocity Capacity Description

I tr R"""frl

6.0

0

Direct Entry,

Subcatchment 11S: P-8 (CB8)
Hydrograph

6
o

ìo
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4 6 8 10 12 14 16 1820 2224 2628 30 32 34 36 38 44 46 48 50 54 56 58 60 62 64 66 68 70 72
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Summary for Subcatchment l2S: P-9 (roof)

Runoff = 4.69 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.386 af, Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area lsfl CN Descriotion
27.632 98 Roofs, HSG A
27,632 1 00.00% lmpervious Area

Slope Velocity Capacity Description
lfVft) (fVsec) (cfs)

Tc
lmin)

Length
lfeet)

6.0 Direct Entry,

Subcatchment 125: P-9 (roof)
Hydrograph
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Summary for Subcatchment 13S: P-10 (to south)

Runoff = 0.10 cfs @ 12.35 hrs, Volume=
Routed to Reach 7R : offsite south

0.019 af, Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
8,371
7,030

39 >75o/o Grass cover, Good, HSG A
30 Woods, Good, HSG A

15,401
15,401

35 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

8.2

0.2

0.10

6.54

50 0.0200

95 0.1900

Sheet Flow,
Grass: Dense n= O.240 P2= 3.20"
Shallow Concentrated Flow,
Glqqsed Walenruay Kv= 15.0 fps

8.4 145 Total

0.1

0.1

0.

Subcatchment l35: P-10 (to south)
Hydrograph
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Summary for Subcatchment 15S: P-104 (rear lawn)

Runoff = 0.33 cfs @ 12.13 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.040 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sfl CN Description
13,389

953
7.174

39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A
30 Meadow. non-qrazed, HSG A

21,516
20,563

953

39 Weighted Average
95.57% Pervious Area
4.43o/o I mpervious Area

Slope Velocity Capacity Description
(flft) (fVsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 155: P-104 (rear lawn)
Hydrograph
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Summary for Subcatchment 175: P-94 (roof)

Runoff = 1.02 cfs @ 12.08 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.084 af, Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
6,000 98 Roofs, HSG A

Tc
(min)

6,000

Length
(feet)

1 00.00% lmpervious Area

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

6.0 Direct Entry,

Subcatchment 175: P-9A (roof)
Hydrograph

42
Tlme (hours)

El Runoff
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Summary for Subcatchment 18S: OS 2

Runoff = 0.06 cfs @ 12.54 hrs, Volume=
Routed to Reach 20R: Headwall

0.028 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-yr Rainfall=7.54"

Area (sf) CN Description
45,929 30 Woods, Good, HSG A
45,929 100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.5

3.6

50 0.0700

283 0.0700

0.11

1.32

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

E Runoff

11.1 333 Total

0.01

0.01

Subcatchment 18S: OS 2
Hydrograph
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Summary for Reach 7R: offsite south

lnflow Area = 10.207 ac, 37.73% lmpervious, lnflow Depth = 0.52" for 50-yr event
lnflow = 8.84 cfs @ 12.38 hrs, Volume= 0.445 at
Outflow = 8.84 cfs @ 12.38 hrs, Volume= 0.445 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph

7

2

û
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ìo
L

0
o 2 4 6 I 101214161820222426 30 32 34 36 38 40

Time (hours)
44 46 50 52 54 56 58 60 62 64 66 68 70 72
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Summary for Reach 20R: Headwall

lnflowArea = 6.618 ac, 34.34o/o lmpervious, lnflow Depth = 0.77" for 50-yrevent
lnflow = 8.75 cfs @ 12.37 hrs, Volume= O.425 af
Outflow = 8.74 cfs @ 12.38 hrs, Volume= 0.425 af, Atten= 0%, Lag= 0.8 min

Routed to Reach 7R : offsite south

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 12.t0 fps, Min. TravelTime= 0.4 min
Avg. Velocity = 3.19 fps, Avg. TravelTime= 1.6 min

Peak Storage= 221cf @ 12.38 hrs
Average Depth at Peak Storage= 0.55' , Surface Width= 1.79'
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 52.00 cfs

24.0" Round Pipe
n= 0.012
Length= 311.0' Slope= 0.0450 '/'
lnlet lnvert= 214.00', Outlet lnvert= 200.00'

Reach 20R: Headwall
Hydrograph

E lnflow
El Outflow

7

6
o

ì
o
lr

8.74 cfs lnflow Area=6.618 ac
Avg. Flow Depth=O;.S5t

r MaxVel=12:30 fps

I 5=0.0450 '/:

24.0",
Round Pipe

i I n=0.0{ 2
L=311.0'

Caþâcittr=52;90:cfS
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Summary for Pond 6P: Existing Basin

5.563 ac, 40.85% lmpervious, lnflow Depth = 3.31" for 50-yr eventlnflow Area =
lnflow =
Outflow =
Discarded =
Primary =

18.68 cfs
9.91 cfs
1.18 cfs

@
@
@

12.14 hrs, Volume=
12.37 hrs, Volume=
12.37 hrs, Volume=

1.535 af
1.464 af , Atten= 47o/o, Lag= 13.6 min
1.066 af
0.398 af8.72cfs @ 12.37 hrs, Volume=

Routed to Reach 20R: Headwall

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.44' @ 12.37 hrs Surf.Area= 6,618 sf Storage= 22,459 cf

Plug-Flow detention time= 184.9 min calculated tor 1.464 at (95o/o of inflow)
Center-of-Mass det. time= 159.7 min ( 1,005.9 -846.2)

Volume lnvert Avail.Storaqe Storaqe Descriotion
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00',

211.20',
211.OO'

211.50'
210.50',

210.50'
210.50'

210.7o'.
211.00'.

111 cf

467 ct
117 cf

452 ct
1O7 ct

478 cf
123 cf

478 ct
298 cf

10.00'D x 9.50'H Vertical Gone/Cylinder
746 cf Overall - 467 cf Embedded = 279 ct x4O.Oo/o Voids
8.00'D x 9.30'H Vertical Cone/Gylinderlnside #1
10.00'D x 9.50'H Vertical Gone/Cylinder
746cf Overall -452cf Embedded =294cf x40.0VoVoids
8.00'D x 9.00'H Vertical Gone/Cylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Cylinder
746ú Overal! -478cf Embedded =269cf x 0.Oo/oVoids
8.00'D x 9.50'H Vertical Gone/Cylinderlnside #5
10.00'D x 10.00'H Vertical Gone/Cylinder
785 cf Overall - 478 d Embedded = 308 cf x 40.0%o Voids
8.00'D x 9.50'H Vertical GonelGylinderlnside #7
10.00'D x 9.50'H Vertical Cone/Cylinder
746 cf Overall x 40.0% Voids
8.00'D x 9.30'H Vertical Gone/Gylinder#10

#11
211.20'
220.50'.

467 ct
23,07O cf Custom Stase Data (Prismatic)Listed below (Recalc)

Elevation
(feet)

Surf.Area
(sq-ft)

26,17O ct TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

220.50
222.00
224.00
225.40
225.50
226.00

Device Routinq

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783

11,532
16,733
19,708
23,070

#1 Discarded

#2 Primary

220.49',

225.00',

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'/' SideZ x 5.0' breadth Broad-Grested RectangularWeir
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
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Þiscarded OutFlow Max=1.1B cfs @ 12,37 hrs HW=225.44' (Free Discharge)
t-1 =Exfiltration (Exfiltration Controls'l . 1 I cfs)

frimary OutFlow Max=8.59 cfs @ 12.37 hrs HW=225.44' (Free Discharge)
L2=Broad-Crested RectangularWeir(Weir Controls 8.59 cfs @ 1.6a fps)

Pond 6P: Existing Basin
Hydrograph
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8.72 cfs
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1 cfs

lnflow
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Summary for Pond 14P: Ghamber System

f nflow Area = 2.604 ac, 54.48o/o lmpervious, lnflow Depth = 4.31" for 50-yr event
lnflow = 11.76 cfs @ 12.09 hrs, Volume= 0.935 af
Outflow = 1.21 cts @ 11.59 hrs, Volume= 0.935 af, Atten= 90o/o, Lag= 0.0 min
Discarded =
Primary =

11.59 hrs, Volume=
0.00 hrs, Volume=

1.21 cts
0.00 cfs

@
@

0.935 af
0.000 af

Routed to Reach 7R : offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 212.17'@ 12.94 hrs Surf.Area= 0.145 ac Storage= 0.312 af

Plug-Flow detention time= 81.8 min calculated for 0.935 af (100% of inflow)
Center-of-Mass det. time= 81.8 min (867.4 - 785.6 )

Volume lnvert Avai l.Storaoe Storaoe Description

#14

#24

209.00'

209.50'

0.146 af

0.326 af

19.60'W x 322.00'L x 5,50'H Field A
O.797 af Overall - 0.433 af Embedded = 0.364 af x 40.0o/o Voids
Galley 4x4x4 x 320 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 ct
Outside= 52.8'W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
320 Chambers in 4 Rows

Device Routinq

O.472 af Total Available Storage

Storage Group A created with Chamber Wizard

lnvert Outlet Devices
#1 Discarded
#2 Primary

209.00'
214.00'

8-270 in/hr Exfiltration over Surface area
15.0" Round Culvert
L= 157.0' CPP, square edge headwall, Ke= 0.500
lnlet / Outlet lnvert= 214.OO'/ 206.60' S= 0.0471 7' Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

Piscarded OutFlow Max=1.21 cfs @ 11.59 hrs HW=209.06' (Free Discharge)
t-1 =Exfiltration (Exfiltration Controls 1 .21 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' (Free Discharge)
L2=Culvert ( Controls 0.00 cfs)
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Pond l4P: Chamber System - Chamber Wizard Field A

Ghamber Model = Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

80 Chambers/Row x 4.00' Long = 320.00' Row Length +12.0" End Stone x2 = 322.00' Base Length
4 Rows x 52.B" Wide + 12.0" Side Stone x 2 = 19.60' Base Width
6.0" Stone Base + 48.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

320 Chambers x 44.3 cf = 14,190.3 cf Chamber Storage
320 Chambers x 58.9 cf = 18,840.4 cf Displacement

34,711.6 cf Field - 18,840.4 cf Chambers = 15,871.2 cf Stone x 4O.Oo/o Voids = 6,348.5 cf Stone Storage

Chamber Storage + Stone Storage = 20,538.8 cf = 0.472 af
Overall Storage Efficiency = 59.2o/o

Overall System Size = 322.00'x 19.60'x 5.50'

320 Chambers
1,285.6 cy Field
587.8 cy Stone
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Pond 14P: Ghamber System
Hydrograph
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Summary for Pond 16P: lnfiltrat¡on Trench

lnflow Area =
lnflow =
Outflow =
Discarded =

1.31 cfs
0.18 cfs
0.18 cfs

0.632 ac, 25.27Yo lmpervious, lnflow Depth = 2.35" for 50-yr event
@
@
@

12.10 hrs, Volume=
11.69 hrs, Volume=
11.69 hrs, Volume=

0.124 af
0.124 af, Atten= 867o, Lag= 0.0 min
O.'124 at

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 197.52'@ 12.88 hrs Surf.Area= 952 sf Storage= 1,379 cf

Plug-Flow detention time= 50.5 min calculated for 0.124 af (100% of inflow)
Center-of-Mass det. time= 50.5 min ( 849.9 - 799.4 )

Volume lnvert Avail.Storage Storaqe Description
#1

#2

195.00'

196.25',

1,593 cf

778 ct

8.50'W x 112.00'L x 5.00'H Prismatoid
4,760 cf Overall - 778 ú Embedded = 3,982 cf x 40.0Yo Voids
18.0" Round GMP_Round 18" x 4 lnside #1
L= 11 0'

Device Routinq

2,371 cf TotalAvailable Storage

lnvert Outlet Devices
#1 Discarded 195.00' 8.270 in/hr Exfiltration over Horizontal area

piscarded OutFlow Max=0.18 cfs @ 11.69 hrs HW=195.05' (Free Discharge)
L1 =Exf¡ltration (Exfiltration Controls 0. 1 I cfs)

Pond 16P: lnfiltration Trench
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentlS: P-1 (CB1) Runoff Area=3,398 sf 66.270/o lmpervious Runoff Depth=6.38"
Tc=6.0 min CN=78 Runoff=0.57 cfs 0.041 af

Subcatchment2S: P-2 (CBzl Runoff Area=1,896 sf 84.86% lmpervious Runoff Depth=7.73"
Tc=6.0 min CN=89 Runoff=O.37 cfs 0.028 af

Subcatchment3S: P-3 (CB3) Runoff Area=9,124 sf 89.35% lmpervious Runoff Depth=8.09"
Tc=6.0 min CN=92 Runoff=1.81 cfs 0.141 af

Subcatchment4S: OS I Runoff Area=242,335 sf 40.85% lmpervious Runoff Depth=4.52"
Flow Length=855' Tc=9.9 min CN=63 RunofÊ25.75 cfs 2.095 af

Subcatchment 75: P4 (CB4) Runoff Area= 17 ,772 sf 65.1 0% lmpervious Runoff Depth=6.25"
Tc=6.0 min CN=77 Runoff=2.95 cfs 0.213 af

SubcatchmentSS: P-5 (CBs) Runoff Area=5,781 sf 64.57% lmpervious Runoff Depth=6.25"
Tc=6.0 min CN=77 Runoff=0.96 cfs 0.069 af

Subcatchment9S: P-6(CB6) Runoff Area=11,883 sf 57.73% lmpervious Runoff Depth=5.76"
Tc=6.0 min CN=73 Runoff=1.83 cfs 0.131 af

Subcatchmentl0S: P-Z (CB7) Runoff Area=13,474 sf 0.00% lmpervious Runoff Depth=1.30"
Tc=6.0 min CN=36 Runoff=0.30 cfs 0.034 af

Subcatchment I 15: P-8 (CBB) Runoff Area=22,491 sf 0.00% lmpervious Runoff Depth=1 .63"
Tc=6.0 min CN=39 Runoff=O.75 cfs 0.070 af

Subcatchment 12S: P-9 (roof) Runoff Area=27 ,632 sf 1 00.00% lmpervious Runoff Depth=8.82"
Tc=6.0 min CN=98 Runoff=5.65 cfs 0.46ô af

Subcatchmentl33: P-10 (to south) Runoff Area=15,401sf 0,00% lmpervious Runoff Depth=1.19"
Flow Length=145' Tc=8.4 min CN=35 Runoff=O.27 cfs 0.035 af

Subcatchmentlss: P-IOA (rearlawn) Runoff Area=21,516sf 4.43% lmpervious Runoff Depth=1.63"
Tc=6.0 min CN=39 Runoff=0.72 cfs 0.067 af

SubcatchmentlTS: P-94 (roof) Runoff Area=6,000 sf 100.00% lmpervious Runoff Depth=8.82"
Tc=6.0 min CN=98 Runoff=1.23 cfs 0.101 af

SubcatchmentlSS: OS 2 Runoff Area=45,929 sf 0.00% lmpervious Runoff Depth=0.70"
FlowLength=333' Slope=0.0700'/' Tc=11.1 min CN=30 Runoff=0.28cfs 0.061 af

Reach 7R: offsite south lnflow=19.54 cfs 0.928 af
Outflow=19.54 cfs 0.928 af

Reach 20R: Headwall Avg. Flow Depth=0.84' Max Vel=15.33 fps lnflow=19.33 cfs 0.893 af
24.0" Round Pipe n=0.012 L=311.0' 5=0.0450 7' Capacity=$2.00 cfs Outflow=19.29 cfs 0.893 af
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Pond 6P: Existing Basin Peak Elev=225.70' Storage=24,073 cf lnflow=25.75 cfs 2.095 af
Discarded=1 .27 cfs 1.193 af Primary=19.15 cfs 0.832 af Outflow=2j.A2cfs 2.024 af

Pond 14P: ChamberSystem Peak Elev=213.98' Storage=0.442 af lnflow=15.14 cfs 1.193 af
Discarded=1.21 cfs 1.193 af Primary=O.OO cfs 0.000 af Outflow=1.21 cfs 1.193 af

Pond I 6P: lnfiltration Trench Peak Elev=199.92' Storage=2,342 cf lnflow=1.92 cfs 0.168 af
Outflow=O.18 cfs 0.168 af

Total Runoff Area = 10.207 ac Runoff Volume = 3.553 af Average Runoff Depth = 4.18"
62.27% Pervious = 6.356 ac 37.73% lmpervious = 3.851 ac
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Summary for Subcatchment lS: P-1 (CB1)

Runoff = 0.57 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.041 af, Depth= 6.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
2,252

146
98
39

Paved parking, HSG A
1 >75o/o Grass cover Good HSG A

Tc
(min)

3,398
1,146
2,252

Length
(feet)

78 Weighted Average
33.73Yo Pervious Area
66.27 o/o 

I mpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0
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0.1

Direct Entry,

Subcatchment 1S: P-1 (CBf )
Hydrograph
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Summary for Subcatchment 25: P-2 (CB2)

Runoff = 0.37 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.028 af, Depth= 7.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
1,609 98 Paved parking, HSG A
287 39 >75Vo Grass cover, Good, HSG A

Tc
(min)

1,896
287

1,609

Length
(feet)

89 Weighted Average
15.14% Pervious Area
84.860/o lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

El Runoff
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Subcatchment 25: P-2 (CB2)
Hydrograph
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Summary for Subcatchment 35: P-3 (CB3)

Runoff = 1.81 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

O.141 af, Depth= 8.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.0't hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (s0 CN Description
8,'152

972
9B
39

Paved parking, HSG A
>75o/" Grass cover. Good, HSG A

Tc
lmin)

9,124
972

8,152

Length
lfeet)

92 Weighted Average
10.65% Pervious Area
89.35% lmpervious Area

Slope Velocity Capacity
lftlft) lfUsecl lcfs)

Description

6.0 Direct Entry,

Subcatchment 35: P-3 (CB3)
Hydrograph
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Summary for Subcatchment 45: OS I

Runoff = 25.75 cfs @ 12.14 hrs, Volume= 2.095 af, Depth= 4.52"
Routed to Pond 6P : Existing Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description

*

21,486
15,524

127,814
6,241

71,274

98 Roofs, HSG A
30 Woods, Good, HSG A
39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A Basin
98 Paved parking, HSG A

242,335
143,334
99,001

63 Weighted Average
59.15% Pervious Area
40.85% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

7.0

1.1

1.5

50

150

475

0.12

2.22

5.26 6.46

'17.580.3 180 0.0280 9.95

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.20"
Shallow Concentrated Flow,
Paved Kv= 20.3 fps
Pipe Ghannel, RGP_Round 15"
f 5.0" Round Area= 1.2 sf Perim= 3.9' r= 0.31'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel, RCP_Round 18"
18.0" Round Area= 1.8 sf Perim= 4.7' r= 0.38'
n= 0.013

0.0300

0.0120

0.0100

9.9 855 Total
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Subcatchment 45: OS 1

Hydrograph

lE'Rr""ffi

ø4
o

64 72
Time (hours)

¡s
l!

25.75 cfs i

I

l

i

tl

ll

ì

1t

I

l

I

i

i

I

L

¡

I

I

i
I

I

I

I

I

I

I

I

I

I
L

L

I

L

I

I

I

t'

Ì

l

l

I

I

'l'

i

lr

r¡

i

I

¡l

1l

ì

j

l

I

24-h¡

l

pei llt
't 00iyr rRai nfä I l=9.06'i

]I

I

Runöff Aieai?44$Þ
nunott Úolume=2.095

rl

I

LI

lt
'I i

ai

îy

sf
ãf

'l

!l

|:

ll

l1t

¡ìr.,

!tl

iT

I

I

, Rünoff iDeþth=4.þ2]
i Flpw rLengthrgs,S'i
rrrl

lt

t1)l

tlf

tt
iilll

i!
I l- |
il

Tc=9.9 min
, GN=63

I

l

,-l
tl
.. I

tl

I

I

I

l

I

l i

l



proposed 12-8-23
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=9.06"
Printed 12fi312023

Paoe 111HvdroCAD@ 10.20-3q s/n 04201 @2023 HvdroCAD Software Solutions LLC

Summary for Subcatchment 75: P4 (CB4)

Runoff = 2.95 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.213 af, Depth= 6.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sfl CN Description
11,570
6.202

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

17,772
6,202

11,570

77 Weighted Average
34.90o/o Pervious Area
65.1 0o/o I m pervious Area

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

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 75: P4 (CB4)
Hydrograph
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proposed 12-8-23
Prepared by Chessia Consulting Services LLC

Type III 24-hr 100-yr Rainfall=9.06"
Printed 1211312023

HvdroCAD@ 10.20-3o sln0420l @2023 HvdroCAD Solutions LLC Pe¡.o. 112

Summary for Subcatchment 8S: P-5 (CBs)

Runoff = 0.96 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.069 af, Depth= 6.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
3,733
2,048

98 Paved parking, HSG A
39 >75o/o Grass cover, Good, HSG A

Tc
(min)

5,781
2,048
3,733

Length
(feet)

77 Weighted Average
35.43Yo Pervious Area
64.57 o/o 

I mpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 8S: P-5 (CBs)
Hydrograph

36

E Runoff
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proposed 12-8-23 Type III 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HvdroCAD@ 10.20-3s s/n 04201 @ 2023 HydroCAD Software Solutions LLC Paoe 1 13

Summary for Subcatchment 95: P-6 (CB6)

Runoff = i.83 cfs @ 12.09 hrs, Volume=
Routed to Pond 14P : Chamber System

0.131 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area lsfl CN Descriotion
6,860
5.023

98
39

Paved parking, HSG A
>75o/o Grass cover. Good. HSG A

1 1,883
5,023
6,860

73 Weighted Average
42.27o/o Pervious Area
57 .7 3o/o I m pervious Area

Tc
lmin)

Length
lfeet)

Slope
tfrlft)

Velocity Capacity
lftlsec) lcfs)

Description

6.0 Direct Entry,

Subcatchment 95: P.6 (CB6)
Hydrograph

E Runoff
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Time (hours)
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proposed 12.8.-23 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
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Summary for Subcatchment l0S: P-7 (CB7)

Runoff = 0.30 cfs @ 12.12 hrs, Volume= 0.034 af, Depth= 1.30"
Routed to Pond 14P : Chamber System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
8,914
4,560

39 >75Vo Grass cover, Good, HSG A
30 Woods, Good, HSG A

13,474
13,474

36 Weighted Average
100.00% Pervious Area

Tc
(min)

Length
(feet)

Slope
(frlft)

Velocity
(fUsec)

Capacity Description
(cfs)

6.0 Direct Entry,

Subcatchment 10S: P-7 (CB7)
Hydrograph
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proposed 12-8-23 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
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Summary for Subcatchment 1 1S: P{ (CB8)

Runoff = 0.75 cfs @ 12.11hrs, Volume=
Routed to Pond 14P : Chamber System

0.070 af, Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
22,491 39 >75Vo Grass cover, Good, HSG A

Tc
(min)

22,491

Length
(feet)

100.00% Pervious Area

Slope Velocity Capacity Description
(fVft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment llS: P-8 (CB8)
Hydrograph
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Summary for Subcatchment 12S: P-9 (roof)

Runoff = 5.65 cfs @ 12.08 hrs, Volume=
Routed to Pond 14P : Chamber System

0.466 af, Depth= 8.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
27,632 98 Roofs, HSG A
27,632 1 00.00% lmpervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 125: P-9 (roof)
Hydrograph
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Summary for Subcatchment l3S: P-10 (to south)

Runoff = 0.27 cfs @ 12.16 hrs, Volume=
Routed to Reach 7R : offsite south

0.035af, Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area lsfl CN Descriotion
8,371
7.030

39
30

>75o/o Grass cover, Good, HSG A
Woods. Good. HSG A

15,401
15,401

35 Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) lcfs)

Tc
(min)

Length
(feet)

8.2

0.2

0.10

6.54

50 0.0200

95 0.1900

Sheet Flow,
Grass: Dense n= 0.240 P2= 3.20"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

8.4 145 Total

Subcatchment 135: P-10 (to south)
Hydrograph
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Summary for Subcatchment 15S: P-104 (rear lawn)

Runoff = 0.72cfs@ 12.11 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.067 af, Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sfl CN Description
13,389

953
7.174

39 >75o/o Grass cover, Good, HSG A
98 Water Surface, HSG A
30 Meadow, non-qrazed, HSG A

21,516
20,563

953

39 Weighted Average
95.57o/o Pervious Area
4.43o/o lmpervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fUsec) (cfs)

o.o DirectentryT
Subcatchment 15S: P-10A (rear lawn)

Hydrograph

0

o.7

0.1

22 24 26 28 30 32 34 36 38 40 42 44 46 ¿18 50 52 56 58 60
Time (hours)

ø
o

'otr

0.72 cfs

l

I

LI

I

1L

l

lr

ti
!

!

ì

l

l

.Ì

.l I

ì

I

I

I

L

I

I

i

I

tt

I

I

I

I

I

I

I

I

L

I

l

Ì

l

I

I

I

I

l

l

l TJpþilli 2,4:hi

CN+39

1L

iRunbf,f

!1

l

I

I

I

St¡4off Are1î|t,st1 S pf

i

I

L

L

L

1

l

iI

l

Ll!

li
ll,l

I

Runoff iVolume=0.007 ãf
Ðepth=î-63ï
i Tc*6.q rnin

tril

ReinfdllF9-061:I

l

L

Runoff



proposed 12{.23 Type lll 24-hr 100-yr Rainfall=9.06"
Prepared by Chessia Consulting Services LLC Printed 1211312023
HydroCAD@10.20-3g sln042l01 @2023HydroCADSoftwareSolutionsLLC Paqe 119

Summary for Subcatchment l7S: P-94 (roof)

Runoff = 1.23 cfs @ 12.08 hrs, Volume=
Routed to Pond 16P : lnfiltration Trench

0.101 af, Depth= 8.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

Area (sf) CN Description
6,000 98 Roofs, HSG A
6,000 1 00.00% lmpervious Area

Tc
(min)

Length
(feet)

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

6.0 Direct Entry,

Subcatchment 175: P-9A (roof)
Hydrograph
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Summary for Subcatchment l8S: OS 2

Runoff = 0.28 cfs @ 12.42 hrs, Volume=
Routed to Reach 20R : Headwall

0.061 af, Depth= 0.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=9.06"

45.929 30 Woods. Good. HSG A
45,929

Tc Length

100.00% Pervious Area

Slope Velocity Capacity Description
mtn
7.5

3.6

50

283

0.0700 0.11

0.0700 1.32

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.20"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

11.1 333 Total

Subcatchment l8S: OS 2
Hydrograph
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Summary for Reach 7R: offsite south

lnflowArea = 10.207 ac, 37.73To lmpervious, lnflow Depth = 1.09" for 100-yrevent
lnflow = 19.54 cfs @ 12.24hrs, Volume= 0.928 af
Outflow = 19.54 cfs @ 12.24 hrs, Volume= 0.928 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 7R: offsite south
Hydrograph
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proposed 124-23
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Type lll 24-hr 100-yr Rainfall=9.06"
Printed 1211312023

Solutions LLC Paoe 122

Summary for Reach 20R: Headwall

lnflow Area = 6.618 ac, 34.34o/o lmpervious, lnflow Depth = I .62" for 100-yr event
lnflow = 19.33 cfs @ 12.23hrs, Volume= 0.893 af
Outflow = 19.29 cfs @ 12.24 hrs, Volume= 0.893 af, Atten= 07o, Lag= 0.6 min

Routed to Reach 7R : offsite south

Routing by Stor-lnd+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 15.Ut fps, Min. TravelTime= 0.3 min
Avg. Velocity = 3.93 fps, Avg. Travel Time= 1.3 min

Peak Storage= 392 d @ 12.23hrs
Average Depth at Peak Storage= 0.84' , Surface Width= 1.98'
Bank-Full Depth= 2.00' Flow Area= 3.1 sf, Capacity= 52.00 cfs

24.0" Round Pipe
n= 0.012
Length= 311.0' Slope= 0.0450 '/'
lnlet lnvert= 214.00', Outlet lnvert= 200.00'

Reach 20R: Headwall
Hydrograph
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6
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32

19.29 cfs

Avg.iFlqw Depth=0¡84!
Max Vel=í5.33 fps

lnflow Area=6.618 ac

Gapacity=52-gg cfs

" , 1Ã;9"
Round Fipe
' rn=0.012

L=311.0'

lnflow
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Summary for Pond 6P: Existing Basin

lnflow Area =
lnflow =
Outflow =
Discarded =
Primary =

5.563 ac, 4O.85To lmpervious, lnflow Depth = 4.52" for 100-yrevent
25.75 cfs @ 12.14 hrs, Volume= 2.095 af
20.42 cfs @ 12.23hrs, Volume= 2.024 af, Attsn= 21o/o, Lag= 5.2 min

1.27 cfs @ 12.23hrs, Volume= 1.193 af
19.15 cfs @ 12.23hrs, Volume= 0.832 af

Routed to Reach 20R : Headwall

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 225.70' @ 12.23 hrs Surf.Area= 7,063 sf Storage= 24,073 cf

Plug-Flow detention time= 151.6 min calculated for 2.O24 at (97% of inflow)
Center-of-Mass det. time= 132.5 min ( 969.6 - 837.2)

Volume lnvert Avail.Storaoe Storaoe Description
#1

#2
#3

#4
#5

#6
#7

#8
#9

211.00'.

211.20'.
211.00',

211.50',
210.50',

210.50'
210.50'

210.7o'.
211.OO',

211.20'
220.50'.

111 cf

467 ct
117 cf

452 ct
107 cf

478 cf
123 d

478 cf
298 cf

467 ct
23.O7O cf

10.00'D x 9.50'H Vertical Cone/Gylinder
746cf Overall -467 d Embedded =279 cf x40.0%Voids
8.00'D x 9.30'H Vertical Cone/Gylinderlnside #1
10.00'D x 9.50'H Vertical Cone/Cylinder
746ct Overall -452cf Embedded =294cf x40.0%Voids
8.00'D x 9.00'H Vertical Cone/Cylinderlnside #3
10.00'D x 9.50'H Vertical Gone/Gylinder
746 cl Overall - 478 ct Embedded = 269 cf x 40.07o Voids
8.00'D x 9.50'H Vertical Cone/Gylinderlnside #5
10.00'D x 10.00'H Vertical Cone/Cylinder
785 cf Overall -478cf Embedded = 308 cf x40.0o/o Voids
8.00'D x 9.50'H Vertical Gone/Gylinderlnside #7
10.00'D x 9.50'H Vertical GonelGylinder
746 cf Overall x40.0o/o Voids
8.00'D x 9.30'H Vertical Cone/Gylinder#10

#11 Gustom Data lPrismaticllisted below (Recalc)

Elevation
(feet)

Surf.Area
(sq-ft)

26,170 ct TotalAvailable Storage

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

Device Routino

0
3,783
7,749
5,201
2,975
3,362

lnvert Outlet Devices

220_50
222.00
224.00
225.O0
225.50
226.O0

2,038
3,006
4,743
5,659
6,241
7,205

0
3,783

'11,532
16,733
19,709
23,070

#1 Discarded

#2 Primary

220.49',

225.OO',

8.270 in/hr Exfiltration over Surface area above 220.49'
Excluded Surface area = 443 sf
10.0' long + 4.0'f SideZ x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 I .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
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piscarded OutFlow Max=1 .27 cts @ 12.23 hrs HW=225.70' (Free Discharge)L1 =Exf¡ltration (Exfiltration Controls 1.27 cfs)

lrimary OutFlow Max=19.11 cfs @ 12.23hrs HW=225.70' (Free Discharge)
L2=Broad-Crested Rectangular Weir (Weir Controls 1 9.1 1 cfs @ 2.1 5 fps)

Pond 6P: Existing Basin
Hydrograph
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Summary for Pond l4P: Ghamber System

lnflow Area = 2.604 ac, 54.48Yo lmpervious, lnflow Depth = 5.50' for 100-yr event
lnflow =
Outflow =
Discarded =
Primary =

15.14 cfs
1.21 cfs
1.21 cfs
0.00 cfs

@
@
@
@

12.09 hrs, Volume=
11.37 hrs, Volume=
11.37 hrs, Volume=
0.00 hrs, Volume=

1.193 af
1.193 af, Atten= 92o/o, Lag= 0.0 min
1-193 af
0.000 af

Routed to Reach 7R: offsite south

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 213.98' @ 13.30 hrs Surf.Area= O.'145 ac Storage= 0.442 af

Plug-Flow detention time= 125.8 min calculated for 1.193 af (1O0% of inflow)
Center-of-Mass det. time= 125.8 min ( 909.2 - 783.5 )

Volume lnvert Avail.Storaoe Storaoe
#1A

#24

209.00'

209.50'

0.146 af

0.326 af

19.60'W x 322.00'L x 5.50'H Field A
0.797 af Overall - 0.433 af Embedded = 0.364 af x4}-0o/o Voids
Galley 4x4x4 x 320 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14,72 sf x 4.00'L = 58.9 cf
320 in 4 Rows

0.472 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routino lnvert Outlet Devices
#1 Discarded
#2 Primary

209.00'
214.OO',

8.270 in/hr Exfiltration over Surface area
15.0" Round Culvert
L= 157.0' CPP, square edge headwall, Ke= 0.500
lnlet / Outlet lnvert= 214.00'/ 206.60' S= 0.0471 7' Cc= 0.900
n= 0.012 Conugated PP, smooth interior, Flow Area= 1.23 sf

piscarded OutFlow Max=1.21 cfs @'11.37 hrs HW=209.06' (Free Discharge)
=.-1 =Exfiltration (Exfiltration Controls 1 .21 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' (Free Discharge)
L2=Gulvert ( Controls 0.00 cfs)
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Pond 14P: Ghamber System - Chamber Wizard Field A

Ghamber Model = Galley 4x4x4 (Goncrete Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

80 ChambersiRow x 4.00' Long = 320.00' Row Length +12.0" End Stone x2 = 322.00' Base Length
4 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 19.60'Base Width
6.0" Stone Base + 48.0" Chamber Height + 12.O" Stone Cover = 5.50' Field Height

320 Chambers x 44.3 cf = 14,190.3 cf Chamber Storage
320 Chambers x 58.9 cf = 18,840.4 cf Displacement

34,711.6 cf Field - 18,840.4 cf Chambers = 15,871.2 cf Stone x 40.0o/o Voids = 6,348.5 cf Stone Storage

Chamber Storage + Stone Storage = 20,538.8 cf = O.472 af
Overall Storage Efficiency = 59.2o/o

Overall System Size = 322.00'x 19.60'x 5.50'

320 Chambers
1,285.6 cy Field
587.8 cy Stone
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Pond 14P: Ghamber System
Hydrograph
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Summary for Pond 16P: lnfiltration Trench

0.632 ac, 25.27o/o lmpervious, lnflow Depth = 3.20" for 100-yrevent
1.92 cts @ 12.09 hrs, Volume= 0.168 af
0.18 cfis @ 11.64 hrs, Volume= 0.168 al Atten= 91o/o, Lag= 0.0 min
0.18 cfs @ 11.64 hrs, Volume= 0.168 af

lnflow Area =
lnflow =
Outflow =
Discarded =

Routing by Stor-lnd method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 199.92'@ 13.50 hrs Surf.Area= 952 sf Storage= 2,342d

Plug-Flow detention time= 102.6 min calculated for 0-168 af (100% of inflow)
Center-of-Mass det. time= 102.6 min ( 905.4 - 802.8 )

Volume lnvert Avail.Storaoe Storaoe Description

#1

#2

195.00'

196.25'

1,593 cf

778 cf

8.50'W x 112.00'L x 5.00'H Prismatoid
4,760 cf Overall - 778 ct Embedded = 3,982 ct x 40.Ao/o Voids
18.0" Round GMP_Round l8" x 4 lnside #1
L= 110.0'

Device Routinq

2,371 cf TotalAvailable Storage

lnvert Outlet Devices
#1 Discarded 195.00' 8.270 in/hr Exfiltration over Horizontalarea

Þiscarded OutFlow Max=0.18 cfs @ 11.64 hrs HW=195.05' (Free Discharge)
L1 =Exf¡ltration (Exfiltration Controls 0.18 cfs)

Pond 16P: lnfiltration Trench
Hydrcgraph
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