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1.0 STORMWATER AND DRAINAGE NARRATIVE

This Stormwater Management Report provides a summary of the proposed stormwater
management for the Cape View Way housing development project (Project). The purpose of
this report is to describe the pre- and post-development site conditions and the practices to be
used for reducing stormwater runoff and pollutants during and after construction. The proposed
project has been developed to incorporate a series of green stormwater infrastructure (GSlI)
practices into the overall site and landscape design. The design includes practices such as tree
trenches, vegetated bioretention systems, and underground recharge areas to manage the
onsite runoff.

Due to the proximity of the proposed Project to existing wetlands, adherence to the Massachusetts
Stormwater Standards (MASWS) (revised in January 2008) is required. The proposed site design
conforms to the Standards by providing stormwater runoff treatment or the first 1-inch runoff
from proposed impervious areas contributing to site runoff. On-site attenuation and infiltration is
provided to match or reduce peak runoff conditions for the 10 and 100-year storm events. The
proposed stormwater controls will be maintained during as part of the development regular
landscape maintenance as well as during the construction.

1.1. Existing Conditions

The project site is located at Cape View Way off of Meetinghouse Lane in the Town of Bourne,
Massachusetts (Latitude: 41°46'57.8"N, Longitude: 70°32'17.2"W) (Figure 1) and includes the
following parcels:

Table 1. Project Site Parcel Information

Map/Parcel Street Address Lot Size (acres)
Map 7, Parcel 23 0 Cape View Way 0.263
Map 7, Parcel 86 6 Cape View Way 0.478
Map 7, Parcel 87 8 Cape View Way 0.475
Map 7, Parcel 88 10 Cape View Way 0.491
Map 7, Parcel 89 12 Cape View Way 0.528
Map 7, Parcel 90 11 Cape View Way 0.542'
Map 6, Parcel 38 0 Homestead Road Extension 0.159

' This is the value in the Bourne Assessors Database. HW'’s research indicates a slightly larger size lot.

The site is bordered by Cherry Hill Court to the east and Meetinghouse Lane and commercial
properties to the south. The site abuts residential properties located on Homestead Road,
Homestead Road Extension, and Andrew Road to the west. The site is near the Bourne Fire
Department and United States Postal Service, located in an area near transit and amenities.

The site is currently undeveloped and is characterized by dense vegetation and invasive
species. The existing Cape View Way road has a paved surface that extends approximately 145
feet from Meetinghouse Lane. The road then continues as a dirt road. There are two abandoned
hydrants along the road.
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There is a wetland on the western portion of the site, which was confirmed during a field survey
conducted by Horsley Witten Group, Inc. in May 2019. This wetland was delineated and flagged
in accordance with methods developed by MassDEP, the Massachusetts Wetlands Protection
Act regulations, and the Bourne Wetlands Protection Regulations.

The existing drainage area is 7.96 acres (346,654 square feet) and is comprised of the following
land cover:

Table 2: Existing Land Coverage

Area Area
Coverage (ft2) (acres) %
Roadway 5,583 0.13 2%
Sidewalks 0 0.00 0%
Gravel 1,705 0.04 0%
Pervious Pavers 0 0.00 0%
Grass (Type A) 32,190 0.74 9%
Subcatchment total 346,654 7.96 100%

The site is divided into three sub catchments, DA1, DA2, and DA3, which discharges via
overland flow to the wetlands Study Point 1 (SP1), Study Point 2 (SP2), and Study Point 3
(SP3).

DA1 is approximately 3.64 acres, includes the north and western portion of the site and is
comprised of woodlands, grass, roofs and roadway from abutting properties. The area gently
slopes from the northwest to a wetland on the western portion of the site, SP1.

DAZ2 is approximately 1.83 acres, includes the central part of the site and is comprised of
woodlands and grass. The area gently slopes from the northeast and the ends in on the
southwestern border of the site. Runoff appears to flow overland to SP2.

DA3 is approximately 2.48 acres and located in the eastern part of the property and is
comprised of woodlands, roadway, gravel, and grass. The area gently slopes from the
northwest to the south towards Meetinghouse Lane, SP3.

1.1.1. Soils

According to the “Soil Survey of Barnstable County, Massachusetts” (Fletcher, 1993) soils
underlying the Site are classified as Carver Loamy Coarse Sand (Figure 2). This soil group is
classified as hydrologic soil group A and described as “very deep, gently sloping, excessively
drained soil generally is in broad areas on outwash plains but is also in areas of sandy glacial
lake deposits.”
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Nine site soil evaluation test pits were performed in October 2019 to complete a Phase 2
environmental assessment and assess the subsurface conditions to determine its suitability for
the construction of wastewater and stormwater management practices. Infiltrometer testing was
conducted at one test pit. The test pits were conducted by a Massachusetts Licensed Soil
Evaluator. The soils were determined to be a sandy permeable soil. No standing water was
observed in any of the test pits. A memo describing the soil test pits is included in Appendix A.

1.2. Proposed Conditions
The Applicant proposes to construct the following:
e 51 dwelling units located in one building
o Approximately 800 linear feet of paved access road
e Paved parking areas for 89 spaces (36,352 sf)
o ADA accessible sidewalks (4,067 sf)
e Interior landscaped areas, open spaces, and lighting.

1.2.1. Stormwater Management

The proposed stormwater management includes a GSI approach to capture, treat, infiltrate, and
detain runoff, when applicable and to the maximum extent practicable, by using the following
BMPs.

Bioretention Areas (BIO)

A bioretention area (also referred to as a “rain garden” or a “biofilter”) is a stormwater
management practice to manage and treat stormwater runoff using a conditioned planting soil
bed or “filter” media and plants to filter runoff captured in a shallow depression. The method
combines physical filtering and adsorption with bio-geochemical processes to remove
pollutants. The system consists of an inflow component, a pretreatment element, an overflow
structure, an underdrain, a shallow ponding area (3 to 6 inches deep), a well-drained planting
soil bed, and plants.

Tree Trench (TT)

A tree trench is a tree pit with underground infiltration trenches. The tree trench uses a stone
reservoir and planting soils (within the tree pit). The systems are designed to be off-line;
meaning the that the water quality treatment volume is diverted into the trenches and an
overflow pipe is provided to convey larger storms to the drainage pipe network. The system
consists of a perforated inflow pipe, pretreatment via deep sump catchbasins, an overflow pipe
out of the catchbasins, the stone (and soil for tree trenches) storage reservoir, and street trees
(for the tree trenches).

Stormwater Analysis and Drainage Report Horsley Witten Group, Inc.
Cape View Way Housing Development Project — Bourne, MA September 10, 2021
Page 4



Underground Recharge Chambers (URC)

Underground recharge chambers and basins capture, and store stormwater collected from
surrounding impervious areas. Riser pipes, curb cuts, and/or drainage structures direct surface
stormwater to subsurface interconnected storage units. When site conditions are appropriate,
stored water is released directly into the ground mimicking pre-development conditions. Use of
stormwater recharge chambers allows stored water to infiltrate and recharge groundwater.

Dry Well (Recharge Basin (RB))

A subsurface stormwater facility that is designed to collect and temporarily store runoff before
infiltration into the subsoil. Use of stormwater recharge basins allows stored water to infiltrate
and recharge groundwater.

Sediment Forebays

Sediment forebays are also provided at the bioretention areas for pretreatment of the surface
water runoff from the proposed pavement and concrete surfaces to allow for sediment to settle
from the incoming stormwater runoff prior to conveyance to the bioretention and infiltration basin
areas. The forebays are designed to provide less volume than required by the Massachusetts
Stormwater Standards. This is due to limited space and to reduce unsightly large quantities of
sediment accumulation over time. The sediment forebays are designed to be smaller and
require more frequent cleaning. See the Stormwater Operation and Maintenance Plan.

Deep Sump Catch Basins (CB)

Deep sump catch basins equipped with a hooded outlet are also provided to remove trash,
debris, and coarse sediment from stormwater runoff.

1.2.2. Drainage Area

The proposed site development includes a low impact stormwater management approach,
private septic, public water, natural gas and other associated utilities. The total proposed
development is comprised of the following land cover:

Table 3: Proposed Land Coverage

Area Area
Coverage (ft2) (acres) %
Roadway 47,835 1.10 14%
Sidewalks 4,578 0.11 1%
Gravel 0 0 0%
Pervious Pavers 784 0.02 0%
Grass (Type A) 73,656 1.69 21%
Subcatchment total | 346,654 7.96 100%
Stormwater Analysis and Drainage Report Horsley Witten Group, Inc.
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The proposed site drainage is divided into nine subcatchments: DA1, DA2a, DA2b, DAZ2c,
DA3a, DA3b, DA3c, DA3d, and R1. The nine drainage areas drain to same three study points
(SP1, SP2, and SP3) as outlined in the existing conditions above. Pre and Post Drainage maps
can be found in Appendix B.

DA1 is approximately 3.64 acres, located in the north and western portion of the site and is
comprised of woodlands, grass, roofs and roadway from abutting properties and runoff will
continue to drain via overland flow to the wetland (SP1). This drainage area remains unchanged
from existing conditions.

DAZ2a is approximately 0.48 acres, located in the central portion of the property, and includes
behind the building pervious pavers, grass, and woodlands. The area drains north to south and
runoff will be captured in a recharge basin.

DA2b is approximately 0.34 acres, located in the central portion site and driveway turnaround
area. The area includes sidewalks, roadway, and landscaped areas. The area slopes from
north to south. Runoff is captured at a curb inlet/sediment forebay at BIO-2 for treatment and
discharged to underground chambers (URC-3) for infiltration.

DAZ2c is approximately 0.71 acres, located along the side of the building and pervious portion in
front of the building. The area includes grass and woodlands. The area slopes north to south
and drains overland to SP2.

DA3a is approximately 1.20 acres, located along the northern boundary of the site and consists
of the upper parking lot. The area includes driveway, parking areas, sidewalks, woodlands, and
landscaped areas. The area slopes from north to south. Runoff is captured at a curb
inlet/sediment forebay at BIO-1 for treatment and discharged to underground chambers (URC-
1) for infiltration.

DA3b is approximately 0.33 acres, located on the southwestern boundary of the site. The area
includes the lower parking lot, roadway, sidewalks, woodlands, and landscaped areas. Runoff is
captured in a deep sump catch baingan direct to a tree trench (TT1) for treatment and
underground chambers (URC-1) for infiltration.

DA3c is approximately 0.67 acres, located on the southern boundary of the site. The area
includes roadway, sidewalks, woodlands, and landscaped areas. Runoff is directed to localized
recharge basins for infiltration.

DA3d is approximately 0.11 acres, located in the southern part of the site. The area includes
parking lot, roadway, sidewalks, and landscaped areas. Runoff is directed to a tree trench (TT2)
for treatment and recharge basins for infiltration.

R1 is approximately 0.48 acres and it is the proposed building’s roof. Runoff is directed via roof
leaders to underground chambers (URC-2 and URC-4) for infiltration.

2.0 DRAINAGE DESIGN METHODOLOGY AND ANALYSIS

The drainage design was completed by performing the following series of tasks:
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e Site soil evaluations (9 test pits) (Appendix A)
¢ Delineation of drainage areas and sub catchments (Appendix B)

e Sizing the bioretention areas, tree trenches and underground recharge chambers
(Appendix C)

¢ Modeling the proposed drainage network with HydroCAD® software (Appendix D)
e TSS and Recharge calculations (Appendix E)

Nine soil test pits were excavated; six test pits were for the purposes of the Phase 2
environmental assessment and three test pits were for assess subsoil conditions for wastewater
and stormwater practices. No standing water was found in any of the test pits. Redoximorphic
features (mottling) were found in two test pits: TP-E & TP-F. In TP-E, two lenses of mottling
were observed: one in the sandy loam just above the silt loam layer, and one within the sandy
loam layer just below the silt loam layer. Based on the soil evaluator’s judgement, both sets of
mottles are due to the interface between the loamy sand and silt loam layers and is indicative of
the restriction of infiltration of surface water caused by this textural change and that this is a sign
of a perched water table in this area of the site. Based upon our field observations and the
topography in this area, it appears that the wetland on the west side of the site is the result of
runoff that most likely settles in the area and becomes “trapped” in the subsurface, unable to
infiltrate and creating the perched water table. The soil test pit data are included in Appendix A.

The site is located approximately half a mile from the Cape Cod Canal, a navigable ocean
channel connecting Cape Cod Bay with Buzzards Bay. The lowest test pit (TP-F) observed was
at ground surface elevation 63.5 and was excavated to a depth of 10 feet. No redoximorphic
features, seepage, or restrictive layers were encountered in this excavation. Comparable
regional groundwater monitoring wells less than a mile from the ocean indicate a high
groundwater elevation of approximately 5 to 10. The recommended design Estimated Seasonal
High Ground Water elevation is 10.0 feet.

A double-ring infiltrometer test was performed at TP-F which resulted in an infiltration rate of 7.0
inches/hour. Based on the infiltration test data results, existing subsoils, and deep depth to
groundwater, this site is ideal for stormwater infiltration, confirming prior assumptions and
expectations for the proposed site and drainage design other than the area of TP-E.

Soil logs are provided in Appendix A and the test pits locations are located on the Grading and
Drainage Plan.

The Stormwater Management System has been designed to accomplish the following major
objectives:

e To capture and treat, at a minimum, the “first flush” (first one-inch of stormwater runoff)
from the impervious surfaces to maintain or improve water quality conditions when
compared to existing conditions.
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e To provide groundwater recharge to the greatest extent practicable in conformance with
the Massachusetts Department of Environmental Protection groundwater recharge
criteria.

¢ To minimize runoff from the post-developed conditions at the study point located along
the periphery of the site.

These objectives are met through the use of the following stormwater management measures:

o Bioretention systems and tree trenches sized to treat the first one-inch of stormwater
runoff for water quality treatment of runoff from the driveway, walkways, and parking
areas. The systems are equipped with overflows to convey runoff from larger storm
events into proposed underground recharge chambers. (Appendix C).

e Underground recharge chambers and recharge basins sized to retain and infiltrate onsite
runoff.

The proposed Stormwater Management System was designed to accommodate pre-
development site hydrologic conditions as well reduce stormwater pollution from the proposed
site conditions. Stormwater runoff quantity was evaluated for the 2-year, 10-year, 25-year, and
100-year Type lll, 24-hour storm events for both pre-development and post-development
conditions. Per the town’s subdivision provisions, the Stormwater Management System was
designed to detain runoff from the 25-year event. Pre-development and post-development
conditions were modeled using HydroCAD software, which combines USDA Soil Conservation
Service hydrology and hydraulic techniques (commonly known as SCS TR-55 and TR-20) to
generate hydrographs (See Appendix B for both "Pre-developed" and "Post-developed"
Drainage Area Maps). The model was run for the 100-year events to ensure peak flows would
be managed. The rainfall amounts used for calculating runoff for the storm events were
obtained from the Cornell University Extreme Precipitation Events for the area (Appendix D). A
summary table of pre- and post-development runoff peak flow rates and volumes is provided in
Table 3.

Stormwater runoff quality was evaluated to ensure that pollutant export from the project site was
minimized to the maximum extent practicable. The stormwater management system for the site
was designed in accordance with the MASWS and the applicable criteria within the Town’s
Subdivision Regulations and Zoning Bylaw. The proposed stormwater management system
detains runoff from the 25-year event.
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Table 4: Peak Flow and Volume Comparison

STUDY POINT 1

Desien PRE-DEVELOPMENT POST-DEVELOPMENT | PERCENT REDUCTION
PEAKFLOW | VOLUME | PEAK FLOW | VOLUME | PEAK
STORM
(CFS) (AF) (CFS) (AF) Flow | VOLUME
2 YR 0.00 0.000 0.00 0.000 0% 0%
10 YR 0.07 0.045 0.07 0.045 0% 0%
25 YR 0.53 0.129 053 0.129 0% 0%
STUDY POINT 2
Desion PRE-DEVELOPMENT POST-DEVELOPMENT | PERCENT REDUCTION
PEAKFLOW | VOLUME | PEAK FLOW | VOLUME | PEAK
STORM
(CES) (AF) (CFS) (AF) Fow | VOLUME
2 YR 0.00 0.000 0.00 0.000 0% 0%
10 YR 0.00 0.001 0.00 0.003 0% 200%
25 YR 0.03 0.018 0.02 0.014 33% 22%
STUDY POINT 3
Cesion PRE-DEVELOPMENT POST-DEVELOPMENT | PERCENT REDUCTION
PEAKFLOW | VOLUME | PEAKFLOW | VOLUME | PEAK
STORM
(CES) (AF) (CFS) (AF) Flow | VOLUME
2 YR 0.00 0.000 0.00 0.000 0% 0%
10 YR 0.00 0.002 0.00 0.000 0% 100%
25 YR 0.04 0.024 0.00 0.000 100% 100%

3.0 COMPLIANCE WITH MADEP STORMWATER STANDARDS

The Massachusetts Stormwater Standards were revised in February 2008 to include ten
stormwater management standards, established jointly by the DEP and the Office of Coastal
Zone Management and published in the 2008 update of the Stormwater Management
Handbook. Projects that are within the jurisdiction of the Wetlands Protection Act Regulations,
310 CMR 10.00 are subjected to these Stormwater Management Standards. For this project,
adherence to the Handbook is required as the project is within the jurisdiction of the Wetlands
Protection Act. Therefore, the stormwater management system was designed in accordance
with the MASWS.

The following is a list of Stormwater Management Standards and accompanying documentation
describing compliance of the proposed retrofit project with each Standard:

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

No new untreated stormwater will discharge to wetland areas. .
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2. Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates.

Discharge rates for pre and post-development were calculated using HydroCAD® 2010, and
SCS-TR20 based stormwater modeling computer program (Appendix D). Post-development
peak discharge rates are less than pre-development rates for the 2-, 10-, 25- and 100-year
storms. A summary table of these precipitation events is provided in Table 3. Rainfall values
from the NRCC Extreme Precipitation for New England database were utilized for this analysis.

3. Loss of annual recharge to groundwater shall be eliminated or minimized through the
use of infiltration measures including environmentally sensitive site design, low impact
development techniques, stormwater best management practices, and good operation
and maintenance. At a minimum, the annual recharge from the post-development site
shall approximate the annual recharge from pre-development conditions based on soil
type. This Standard is met when the stormwater management system is designed to
infiltrate the required recharge volume as determined in accordance with the
Massachusetts Stormwater Handbook.

Under the proposed design, the stormwater runoff is being directed to recharge basins and
underground recharge chambers. The intent is to recharge groundwater to the maximum extent
practicable as required by Standard 3. Since the site is characterized with a high infiltration rate
(greater than 2.4 in/hr.), at least 44% of the total suspended solids must be removed prior to
discharge to the infiltration structure. The required TSS pretreatment will be done through deep
sump catch basins, bioretention practices, and tree trenches. TSS and recharge calculations
are provided in Appendix E.

4. Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS). This Standard is met
when:

¢ Suitable practices for source control and pollution prevention are identified in a
long-term pollution prevention plan, and thereafter are implemented and
maintained;

e Structural stormwater best management practices are sized to capture the required
water quality volume determined in accordance with the Massachusetts Stormwater
Handbook; and

¢ Pretreatment is provided in accordance with the Massachusetts Stormwater
Handbook.

The stormwater management practices are sized to capture the required water quality volume
(Appendix C).

The stormwater management pretreatment and treatment systems for the sites have been
selected and sized for the most removal of the average annual load of TSS possible. The
following removal rates were taken from MA Stormwater Handbook:
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Sediment Forebay or

Deep Sump Hooded Catch Basin: Recommended design rate: 25%
Tree Trench (Treebox filter) Recommended design rate: 80%
Bioretention (with sediment forebay): Recommended design rate: 90%

TSS calculations are provided in Appendix E. Source controls and pollution prevention will be
controlled by the methods outlined in Sections 5.0 and 7.0. The proposed Operation and
Maintenance Plan was developed to ensure that the stormwater system continues to function as
it was designed into the future (Appendix F).

5. For land uses with higher potential pollutant loads, source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stormwater
Handbook to eliminate or reduce the discharge of stormwater runoff from such land uses
to the maximum extent practicable. If through source control and/or pollution prevention
all land uses with higher potential pollutant loads cannot be completely protected from
exposure to rain, snow, snow melt, and stormwater runoff, the proponent shall use the
specific structural stormwater BMPs determined by the Department to be suitable for
such uses as provided in the Massachusetts Stormwater Handbook. Stormwater
discharges from land uses with higher potential pollutant loads shall also comply with
the requirements of the Massachusetts Clean Waters Act, M.G.L. c. 21, §§ 26-53 and the
regulations promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00.

The site is not considered a LUHPPL,; thus, this standard is not applicable.

6. Stormwater discharges within the Zone Il or Interim Wellhead Protection Area of a
public water supply, and stormwater discharges near or to any other critical area, require
the use of the specific source control and pollution prevention measures and the specific
structural stormwater best management practices determined by the Department to be
suitable for managing discharges to such areas, as provided in the Massachusetts
Stormwater Handbook. A discharge is near a critical area if there is a strong likelihood of
a significant impact occurring to said area, taking into account site-specific factors.
Stormwater discharges to Outstanding Resource Waters and Special Resource Waters
shall be removed and set back from the receiving water or wetland and receive the
highest and best practical method of treatment. A “storm water discharge” as defined in
314 CMR 3.04(2)(a)1 or (b) to an Outstanding Resource Water or Special Resource Water
shall comply with 314 CMR 3.00 and 314 CMR 4.00. Stormwater discharges to a Zone | or
Zone A are prohibited unless essential to the operation of a public water supply.

The project site is not located within a Zone Il or Interim Wellhead Protection Area. The
stormwater discharges are near to a wetland on the western portion of the site.

The project proposes to use stormwater pretreatment, treatment, and infiltration BMPs identified
in Standard 6. Sediment forebays and deep sump catch basins are approved pretreatment
BMPs, filtering bioretention areas (included tree trenches) are approved treatment BMPs with
44% TSS reduction prior to treatment occurring, and dry wells and subsurface structures are
approved infiltration BMPs.
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7. A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the
pretreatment and structural best management practice requirements of Standards 4, 5,
and 6. Existing stormwater discharges shall comply with Standard 1 only to the
maximum extent practicable. A redevelopment project shall also comply with all other
requirements of the Stormwater Management Standards and improve existing
conditions.

This project is not a redevelopment project, therefore, Standard 7 does not apply.

8. A plan to control construction-related impacts including erosion, sedimentation and
other pollutant sources during construction and land disturbance activities (construction
period erosion, sedimentation, and pollution prevention plan) shall be developed and
implemented.

An Erosion and Sediment Control Plan is included in construction documents, and a Pollutant
Prevention Plan is included in this Report. Silt fence and/or silt socks are proposed at the limit
of work; silt socks are proposed along the downgradient edges of the area of disturbance.
Disturbed areas will be stabilized with seeding and/or erosion control blankets, if necessary, as
soon as possible to minimize erosion and sedimentation. Additional pollutant controls during
construction are described in Section 5.0 and on the plans. A Stormwater Pollution Plan
(SWPPP) is required as part of the NPDES Construction General Permit and will be submitted
prior to construction.

The contractor will be required to establish erosion controls prior to beginning any other project-
related work. The Erosion and Sediment Control Plan will also establish the limit of work,
beyond which the contractor will not be allowed to perform any project work. It is the
contractor’s responsibility to monitor and correct erosion control practices throughout the
duration of the project. Erosion control measures will not be removed until the project reaches
completion as directed by the project engineer or landscape architect.

9. A long-term operation and maintenance plan shall be developed and implemented to
ensure that stormwater management systems function as designed.

The long-term stormwater operation and maintenance plan for each stormwater best
management practice is discussed in Section 6.0 and provided with this report in Appendix F.

10. All illicit discharges to the stormwater management system are prohibited.
An lllicit Discharge Statement will be provided in the SWPPP prior to construction.
4.0 CONSTRUCTION ACTIVITIES AND GENERAL CONSTRUCTION SEQUENCE

Construction activities will involve site preparation and earthwork necessary for construction of
the proposed project. These activities primarily include the following:

e Erosion control installation

e Clearing and grubbing of existing vegetation within the proposed limits of work
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e Excavation stockpiling, and hauling of excavated foundation, topsoil and subsoils
¢ Rough grading of all disturbed areas

e Construction of new housing unit

e Construction of stormwater management system

¢ Installation of utilities

e Paving

e Finish grading, final site stabilization and landscaping

Erosion and sediment control (ESC) measures will be installed per the construction plans and
specifications prior to commencement of any soil disturbing activities. ESC measures will
remain in place until final site stabilization is complete. Topsoil will be separated from the
remaining soil and stockpiled on-site for use during site finish grading. The stockpiled topsoil
will be protected to prevent erosion and sedimentation.

5.0 POLLUTANT CONTROLS DURING CONSTRUCTION

Controls will be used to reduce erosion during the construction period. Perimeter controls and
sediment settling devices will be installed during construction to minimize sediment movement
in stormwater and to protect the adjacent properties and buffers on the property.

5.1. Structural Practices

The following are the structural practices that will be implemented as part of the construction
activity.

o Silt Fence & Sediment Silt Sock Barrier will be installed prior to commencement of
construction. This type of practice creates erosion control barriers to intercept sediment
in diffuse runoff. The Town will be informed upon installation so that they may inspect
these barriers prior to construction. Portions of the erosion control barriers will be
replaced and/or repaired as necessary to prevent erosion. Barriers will be installed
parallel to land slope at the perimeter of the work site. In addition, silt fence barriers will
be installed around the bioretention areas during construction.

o Silt Sacks (or approved equivalent) will be installed at identified existing catch basins
and structure following construction of the proposed catch basins to prevent
sedimentation during the any additional construction. The Silt Sack will be replaced and
disposed of off-site if damage is observed.

o Bioretention Area(s) will be graded to within one foot of design elevations until site is
fully stabilized to capture sediment during construction. Heavy equipment will not be
allowed to operate on the surface location where the systems are planned because soil
compaction would adversely impact their long-term performance. Silt fence will be
utilized around the perimeter of the bioretention systems during construction. Light
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earth-moving equipment will be used for excavation and construction of the systems. All
excavated materials from the area will be removed and disposed of in an approved
location. All bioretention areas will be inspected at least once every seven calendar
days and immediately after storm events by the Site Superintendent.

Slope Stabilization will be installed immediately upon obtaining final grades as shown on
the project site plans. Areas that fail to stabilize will be re-graded to final grade and
stabilized as necessary. Amount of land disturbed will be minimized to reduce potential
for erosion and sedimentation. Stabilization measures shall be initiated within 14 days
following the end of construction at each portion of the site and as soon as practicable.

The entire stormwater management system including overflow spillway and sediment forebay
will be inspected upon completion of construction. Sediment will be removed from all elements
of the stormwater management system. All control measures must be installed and maintained
in accordance with manufacturer’s specifications, good engineering practices, and in
accordance with this Plan (every seven calendar days and after storm events). If inspections
show that a control has failed or been installed incorrectly, the Operator must replace or modify
it within 24 hours.

Structural controls will be regularly inspected to ensure proper performance. The following
operation and maintenance provisions will be provided:

Silt fences will be inspected for depth of sediment, tears, to determine if the fabric is
securely attached to the fence posts, and to determine if the fence posts are firmly in the
ground. Silt fence will be replaced when necessary.

Silt Socks shall be inspected for depth of sediment and any breaches will promptly be
repaired or replaced when necessary.

Sediment shall be removed where accumulation reaches one-third the above ground
height of any barrier.

Once each workday structural control measures receiving flows from areas that have not
been stabilized shall be inspected.

Remedial action shall be taken in areas where temporary and permanent seeding is
deemed inefficient through weekly inspections to establish a stabilized surface.

All BMP’s will be cleared of accumulated foreign debris, including leaves and lawn
cuttings.

All BMP’s will be inspected for slope integrity and erosion.

All control measures will be inspected at least once every 7-calendar days and within 24
hours after storm events of 0.5 inches or more.
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e All measures will be maintained in good working order, if a repair is necessary, it will be
initiated within 24 hours of discovery.

5.2. Stabilization Practices

The amount of land disturbed during construction will be minimized to reduce the potential for
erosion and sedimentation. Prompt surface stabilization will be practiced to control erosion in
areas where disturbances cannot be avoided during construction. Stabilization measures shall
be initiated within 14 days following the end of construction at each portion of the site.
Exceptions to this requirement are allowable when snow cover prevents the initiation of
stabilization within 14 days, in which case such measures shall be undertaken as soon as
possible.

Stabilization measures that may be used during construction are described below:

e Temporary Seeding — Temporary seeding of disturbed surfaces with fast-growing
grasses (annual rye) to provide greater resistance to stormwater runoff and/or wind
erosion for areas where construction has temporarily ceased.

e Permanent Seeding — Permanent seeding of surfaces with vegetation, including but not
limited to grass, trees, bushes, and shrubs, to stabilize the soil. Establishing a
permanent and sustainable ground cover at a site stabilizes the soil while reducing the
sediment content in runoff.

e Permanent Planting — the contractor shall install and adequately establish all planting as
required at the completion of the project.

e Mulching/Hydro mulching — hydro mulch will be placed on the soil surface to cover and
hold in place disturbed soils.

Temporary seeding or other soil stabilization measures will be provided where construction
activities have ceased at the site. Topsoil stockpiles will be temporarily seeded or covered to
prevent erosion and will be surrounded with silt fence. When the site’s final grade has been
established, permanent vegetation will be planted on the disturbed areas. The vegetation will
consist of grass, shrubs, bushes, and trees.

5.3. Other Types of Controls

Additional controls/practices will be undertaken to reduce pollution in stormwater runoff flows
which include, but are not limited to, control of off-site mud tracking from construction site, dust
suppression, proper sanitary waste disposal, earthwork procedures timed and conducted in
manners aimed to minimize erosion and sedimentation, snow removal plans, proper
management of waste materials, proper management of hazardous waste, proper material
stockpiling, and spill prevention and control measures.

o Dust Suppression — Water sprays shall be used to control dust during extended dry
periods during construction.
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o Sanitary Wastes — All sanitary wastes will be collected from the portable units by a
licensed sanitary waste management contractor (as required by local regulations).

o Earthwork — The exposure of disturbed surfaces to stormwater and potential stormwater
erosion will be minimized by well organized earthwork procedures. Stabilization
procedures shall be undertaken in accordance with this report. Grubbing during wet
seasons will be avoided if feasible.

¢ Snow Removal Plan — Plowed snow collected from the parking areas will be deposited
onto free draining, pervious surfaces, away from the site’s drainage conveyance
structures to maximize infiltration. Snowmelt runoff that is not infiltrated will be directed
to the site’s stormwater management system. Snow is not to be plowed or piled onto the
stormwater management facility or wetlands.

o Waste Materials — Dumpsters rented from a licensed solid waste management company
will be used to store solid waste and debris that cannot be recycled, reused or salvaged.
The dumpsters will meet all local and state solid waste management regulations.
Dumpsters will be covered when refuse is not being directly deposited or withdrawn from
them. Potentially hazardous wastes will be separated from normal wastes, including
segregation of storage areas and proper labeling of containers. Removal of all waste
from the site will be performed by licensed contractors in accordance with applicable
regulatory requirements and disposed of at either local or regional approved facilities.
Waste materials will not be buried on-site. All site personnel will be instructed regarding
the correct procedures for waste disposal. Notices stating these procedures will be
posted at the site. Solvents and flushing materials used during construction and pre-
operational cleaning will be provided, handled, managed, and removed by the contractor
for appropriate off-site disposal.

¢ Hazardous Waste Materials — Any disposal of hazardous materials will be completed
using the required paperwork. Copies will be provided to the Engineer and to the Town.

e Spill Prevention and Control Measures — To minimize the risk of spills or other accidental
exposure of materials and substances to stormwater runoff, the following material
management practices will be used throughout the project:

An effort will be made to store only enough products required to do the job.
All materials stored on-site will be stored in a neat, orderly manner in their
appropriate containers and, if possible, under a roof or other enclosure.

o Products will be kept in their original containers with the original manufacturer’s
label.

o Substances will not be mixed with one another unless recommended by the
manufacturer.

o Whenever possible, the maximum amount of a product will be used before
disposing of the container.

o Manufacturers’ recommendations for proper use and disposal will be followed.
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o The site superintendent will conduct daily inspections to ensure proper use and
disposal of materials.

To reduce the risk associated with hazardous materials used on the site, the following
practices will be used:

Products will be kept in original containers unless they are not resealable.
Original labels and material safety data sheets will be retained and kept on-site;
they contain important product information.

o If surplus product must be disposed of, manufacturers’ or local and state
recommended methods for proper disposal will be followed.

Materials List - Materials or substances listed below are expected to be present on-site
during construction:

- Concrete - Fertilizers

- Asphalt - Petroleum Based Products
- Paints (enamel and latex) - Cleaning Solvents

- Metal Studs - Wood

- Concrete - Tar

- Sealants - Adhesives

The following product-specific practices will be followed on-site:

Petroleum Products - All on-site vehicles will be monitored for leaks and receive
preventative maintenance to reduce the chance of leakage. Petroleum products will be
stored in tightly sealed containers which area clearly labeled. Any asphalt substances
used on-site will be applied according to the manufacturers’ recommendations.

Fertilizers — Fertilizers used will be applied only in the minimum amounts recommended
by the manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure
to stormwater. Products will be stored in a covered shed. The contents of any partially
used bags of fertilizer will be transferred to a sealable plastic bin to avoid spills.

Paints — All containers will be tightly sealed and stored indoors when not required for
use. Excess paint will not be discharged to the storm sewer system but will be properly
disposed of according to the manufacturers’ instructions or state and local regulations.

Concrete Trucks — Concrete trucks will not be allowed to wash out or discharge surplus
concrete or drum wash water on the site.

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices will be followed for spill prevention and

cleanup:
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6.0

Manufacturers’ recommended methods for spill cleanup will be clearly posted, and site
personnel will be made aware of the procedures and location of the information and
cleanup supplies.

Materials and equipment necessary for spill cleanup will be kept in the material storage
area on-site. Equipment and materials will include, but not be limited to, brooms,
dustpans, mops, rags, gloves, goggles, speedi-dry, sand, sawdust, and plastic and metal
trash containers specifically for this purpose.

All spills will be cleaned up immediately after discovery. Spills large enough to reach the
storm water system will be reported to the National Response Center at 1-800-424-
8802.

The spill area will be kept well ventilated and personnel will wear appropriate protective
clothing to prevent injury from contact with a hazardous substance.

Spills of toxic or hazardous material will be reported to the appropriate state or local
government agency, regardless of the size.

The site superintendent responsible for the day-to-day site operations will be the spill
prevention and clean-up coordinator. He will designate at least three other site
personnel who will receive spill prevention and cleanup training. These individuals will
each become responsible for a particular phase of prevention and cleanup. The names
of responsible spill personnel will be posted in the material storage area and in the on-
site office trailer.

STORMWATER OPERATION AND MAINTENANCE PLAN

All stormwater management measures and controls identified in this report shall be operated
and maintained appropriately during the construction phase of the project and during regular
operation of the site in the post-construction period as required on the construction drawings
and the separate Stormwater Management Maintenance Plan (Appendix F).

7.0
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Horsley Witten Group

Sustainable Environmental Solutions
90 Route 6A - Sandwich, MA - 02563 ’ k '

Tel: 508-833-6600 + Fax: 508-833-3150 - www.horsleywitten.com —
»

MEMORANDUM

TO: Meena Jacobs — Senior Project Manager — Real Estate Development
Preservation of Affordable Housing, Inc.

FROM: Joe Henderson, P.E.

DATE: October 28, 2019

RE: Cape View Way, Bourne MA
Site Soil Evaluation

CC: Brian Kuchar, RLA, P.E.

Horsley Witten Group, Inc. (HW) has conducted a total of 14 soil test pits at Cape View Way to
complete a Phase 2 assessment and assess the subsurface conditions and determine its
suitability for the construction of wastewater and stormwater management practices. The test
pits were spread throughout the site and locations are shown on the attached plan. The results
of the nine test pits for stormwater and wastewater soil test pit data are attached. For more
information on the Phase 2 assessment, please see the Limited Investigation Subsurface
Report dated November 22, 2019.

The soil map units according to the USDA Natural Resources Conservation Service for this
location are “fine sandy loam” and “loamy coarse sand.” The majority of test pits consisted of
varying depths of loamy sand overlaying fine sand with a gravelly lens. The top layers of soil
were generally friable and the underlying layers were more firm in place but generally friable in
hand. The outlier test pit (TP-E) was closest to the existing wetland (approx. 100 ft away) and
consisted of much tighter soils, including a silt loam layer from 66-116" with gleyed soils
containing decomposed organic matter underlain by sandy soil.

No standing water was observed in any of the test pits; TP-E encountered seepage at 116" that
was held above the restrictive silt loam layer but was determined to be not indicative of the
groundwater table.

Redoximorphic features (mottling) were found in two test pits: TP-E & TP-F. In TP-E, two lenses
of mottling were observed: one in the sandy loam just above the silt loam layer, and one within
the sandy loam layer just below the silt loam layer. In our opinion, both sets of mottles are due
to the interface between the loamy sand and silt loam layers and is indicative of the restriction of
infiltration of surface water caused by this textural change. A gap between the two sets of
mottles was observed where no redoximorphic features could be seen. In TP-F, a similar two
lenses of mottling were observed, both of which we believe are a result of textural changes.
Based on the soil textures, it is our opinion that the redox in these pits and the seepage in TP-E
are not indication of a high water table in this area.



The site is located approximately half a mile from the Cape Cod Canal, a navigable ocean
channel connecting Cape Cod Bay with Buzzards Bay. The lowest test pit (TP-F) observed was
at ground surface elevation 63.5 and was excavated to a depth of 10 feet with no indication of a
seasonal high water table. Comparable regional groundwater monitoring wells less than a mile
from the ocean indicate a high groundwater elevation of approximately 5 to 10. The
recommended design Estimated Seasonal High Ground Water (ESHGW) elevation is el. 10.0 ft.

Bourne Health Agent Terri Guarino observed percolation tests at TP-6 and TP-B on October 24,
2019. At TP-6, the percolation test was performed from 60” to 75" and the soil was unable to
maintain a water height of 12”. The full 24 gallons were applied to TP-6, giving the percolation
test a default rate of 5 minutes/inch. At TP-B, the percolation test was performed from 44" to
59", resulting in a rate of 3.3 minutes/inch. The Health Agent also observed TP-A, TP-C and TP-
D and concluded that the material was of similar nature and did not require further percolation
tests. The design percolation rate for sizing wastewater leaching facilities is 5 minutes/inch.

In addition, HW performed a double-ring infiltrometer test at TP-F in the fine loamy sand layer,
which resulted in an infiltration rate of 7.0 inches/hour. To be conservative, half of the average
observed rate will be used in the design of infiltrating stormwater practices (e.g., 3.5in/hr).
Although not tested with the infiltrometer, the underlying sandy layer would likely have an
infiltration rate of 8.27 in/hr based on the percolation testing results.

Based upon the results of on-site soil evaluations, the underlying sandy soils onsite are
acceptable for wastewater and stormwater infiltration. Stormwater practices located near TP-E
and TP-F should be located in the underlying sandy layers below the restrictive soil layers
(approx., El. 55 — 57). The extent of restrictive soil layers should be confirmed during
construction if necessary.

K:\Projects\2019\19038 Cape View Way\Reports\210226_Test Pits Memo_19038.doc



C. On-Site Review

Test Hole Number: TP-A 24-Oct-19 1:30 PM 60F, sunny
Date Time Weather
1. Location
Ground Elevation at Surface of Hole 60.8
Location (Identify on Plan)  Northeast corner of site, closest to Cherry Hill buildings
2. Land Use: Woodland No 0-3
(e.g. woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)

mix of brush and trees

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

|:| Weathered/Fractured Rock |:|

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-A
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-10 A 10 YR 4/2 - - - SL <5 -
10-38 Bw 10YR 4/6 - - - SL - -
38-50 C1 10YR 6/3 - - - FS - -
50-68 Cc2 10YR 6/3 - - - G-FS 50 10
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 1 of 9



C. On-Site Review

Test Hole Number: TP-B 24-Oct-19

2:00 PM

60F, sunny

Date

1. Location

Ground Elevation at Surface of Hole 63.1

Time

Weather

Location (Identify on Plan)  North edge of the site, near Cherry Hill property line (west of A, north of C)

2. Land Use: Woodland

No

0-3

(e.g. woodland, agricultural field, vacant lot, etc.)

mix of brush and trees

Surface Stones

Slope (%)

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

|:| Weathered/Fractured Rock |:|

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-B
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-6 A 10 YR 4/2 - - - SL <5 -
6-36 Bw 10YR 5/8 - - - SL - -
36-66 C1 10YR 6/4 - - - MS - -
66-84 Cc2 10YR 6/4 - - - G-FS 30 10
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 2 of 9



C. On-Site Review

Test Hole Number: TP-C 24-Oct-19 3:00 PM 60F, sunny
Date Time Weather
1. Location
Ground Elevation at Surface of Hole 62.9
Location (Identify on Plan)  South side of TP B (toward Meetinghouse Rd)
2. Land Use: Woodland No 0-3
(e.g. woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)

mix of brush and trees

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

|:| Weathered/Fractured Rock |:|

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-C
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-5 A 10 YR 4/2 - - - SL <5 -
5-45 Bw 10YR 5/8 - - - SL - -
45-68 C1 10YR 6/4 - - - MS - -
68-80 Cc2 10YR 6/4 - - - G-FS 30 10
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 3 of 9



C. On-Site Review

Test Hole Number: TP-D 24-Oct-19 4:00 PM 60F, sunny
Date Time Weather
1. Location
Ground Elevation at Surface of Hole 61
Location (Identify on Plan)  South side of TP A (farther from Cherry Hill)
2. Land Use: Woodland No 0-3
(e.g. woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)

mix of brush and trees

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

|:| Weathered/Fractured Rock |:|

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-D
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-8 A 10 YR 4/2 - - - SL <5 -
8-40 Bw 10YR 5/8 - - - SL - -
40-62 C1 10YR 6/4 - - - MS - -
62-74 Cc2 10YR 6/4 - - - G-FS 30 10
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 4 of 9



C. On-Site Review

Test Hole Number:

1. Location

2. Land Use:

3. Distances from: Open Water Body

4 Parent Material:

If Yes:

Location (Identify on Plan )

Woodland

TP-E

25-Oct-19

9:00 AM

60F, sunny

Ground Elevation at Surface of Hole

Date

66.2

Time

Weather

Between proposed building footprint and wetland (Northwest side of building)

No

(e.g. woodland, agricultural field, vacant lot, etc.)

Sumac trees, lower brush

Surface Stones

Slope (%)

Vegetation

Property Line

Disturbed Soil ||

5 Groundwater Observed: Yes

feet

feet

Fill Material

[]

No

Landform

Drainage Way

Drinking Water Well
feet

L]

feet

Impervious Layer(s)

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

|:| Weathered/Fractured Rock

Bedrock |:|

If Yes:  Depth Weeping from Pit Depth Standing Water in Hole
Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-E
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-4 A 10YR 3/2 - - - VFSL - -
4-14 Bw 10YR 5/2 - - - VFSL - -
14-66 C1 10YR 5/2 - - - VFLS - -
GLEY 1 2.5/N, .
66-116 Cc2 GLEY 5/10Y 66 2.5 YR 4/6 100 SiL - - clays, black
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 5 of 9



C. On-Site Review

Test Hole Number:

1. Location

2.

3. Distances from: Open Water Body

4 Parent Material:

If Yes:

Land Use:

Location (Identify on Plan )

Woodland

TP-F

25-Oct-19

11:00 AM

60F, sunny

Ground Elevation at Surface of Hole

Date

63.8

Time

In proposed circle in front of building

Weather

No

(e.g. woodland, agricultural field, vacant lot, etc.)

Sumac trees, lower brush

Surface Stones

Slope (%)

Vegetation

Property Line

Disturbed Soil ||

5 Groundwater Observed: Yes

feet

feet

Fill Material

[]

No

Landform

Drainage Way

Drinking Water Well
feet

L]

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

Impervious Layer(s)

|:| Weathered/Fractured Rock

Bedrock |:|

If Yes:  Depth Weeping from Pit Depth Standing Water in Hole
Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-F
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-6 A 10YR 3/2 - - - FLS - -
6-18 Bw 10YR 5/2 - - - FLS - -
18-60 C1 10YR 5/2 48 10 YR 6/8 - FLS - -
GLEY 1 2.5/N, :
60-78 c2 GLEY 5/10Y 66 25 YR 4/6 - SiL - -
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 6 of 9



C. On-Site Review

Test Hole Number: TP-6 24-Oct-19 10:00 AM 60F, sunny
Date Time Weather
1. Location
Ground Elevation at Surface of Hole 61.4
Location (Identify on Plan )  Just southwest of Cherry Hill buildings
2. Land Use: Woodland No 0-3
(e.g. woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)

mix of brush and trees

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

Unsuitable Materials Present. Yes |:| No

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

|:| Weathered/Fractured Rock |:|

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-6
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-12 A 10 YR 4/2 - - - FSL - -
12-36 Bw 10YR 4/6 - - - SL - -
36-48 C1 10YR 6/3 - - - G-FS 30 5
48-120 c2 10YR 6/3 - - - MS - -
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 7 of 9



C. On-Site Review

Test Hole Number: TP-7 23-Oct-19

10:30 AM

50F, cloudy and rainy

Date

1. Location

Ground Elevation at Surface of Hole 59.6

Time

Location (ldentify on Plan )

North side of entrance road, farther into site than TP-8

Weather

2. Land Use: Woodland

No

(e.g. woodland, agricultural field, vacant lot, etc.)

mix of brush and trees

Surface Stones

Slope (%)

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well

feet
4 Parent Material:

If Yes:  Disturbed Soil |:| Fill Material |:|

5 Groundwater Observed: Yes |:| No

feet

Possible Wet Area

Other

Position on landscape (attach sheet)

feet

feet

Unsuitable Materials Present: Yes |:| No

Impervious Layer(s)

|:| Weathered/Fractured Rock

Bedrock |:|

If Yes:  Depth Weeping from Pit Depth Standing Water in Hole
Estimated Depth to High Groundwater: Observed
feet elevation elevation
Test Pit Number: TP-7
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-22 HTM 10YR 3/4 - - - FSL
2-24 Ab 10YR 4/6 - - - FSL
24-32 Bw 10YR 6/6 - - - FSL
32-38 C1 10YR 6/3 - - - G-FS
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 8 of 9



C. On-Site Review

Test Hole Number: TP-8 23-Oct-19

9:30 AM

50F, cloudy and rainy

Date

1. Location

Ground Elevation at Surface of Hole 58.7

Time

Location (Identify on Plan)  North side of entrance road, near post office and fire station

Weather

2. Land Use: Woodland

No

(e.g. woodland, agricultural field, vacant lot, etc.)

mix of brush and trees, knotweed

Surface Stones

Slope (%)

Vegetation Landform
3. Distances from: Open Water Body Drainage Way
feet
Property Line Drinking Water Well
feet

4 Parent Material:

feet

Other

Possible Wet Area

Position on landscape (attach sheet)

feet

feet

If Yes:  Disturbed Soil |:| Fill Material |:| Impervious Layer(s)

5 Groundwater Observed: Yes |:| No

If Yes:  Depth Weeping from Pit

Depth Standing Water in Hole

Unsuitable Materials Present: Yes |:| No

|:| Weathered/Fractured Rock

Bedrock |:|

Estimated Depth to High Groundwater: Observed
feet elevation
Test Pit Number: TP-8
Depth Soil Soil Matrix: Redoximorphic Features Soil Coarse Fragments Soil Structure Soil Other
(In) Horizon/ Color-Moist (mottles) Texture % by Volume Consistence
Layer (Munsell) (USDA) (Moist)
Cobbles
Depth Color Percent Gravel & Stones
0-6 A 10YR 3/4 - - - FSL 5 - GRANULAR
6-21 Bw 10YR 4/6 - - - FSL - - MASSIVE
21-45 C1 10YR 6/6 - - - G-FS 50 10 MASSIVE
45-84 Cc2 10YR 6/3 - - - MS - - MASSIVE
DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal Page 9 of 9
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Preface

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

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

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

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

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

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

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


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

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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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. Soil scientists 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). Soil survey
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 observing 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 color, 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 identify 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 soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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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. If 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 verify 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 color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
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. Interpretations 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 biological activity. Soil conditions 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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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



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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MAP INFORMATION

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

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

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

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

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

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

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

Soil Survey Area: Barnstable County, Massachusetts
Survey Area Data: Version 17, Jun 9, 2020

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

Date(s) aerial images were photographed: Jul 10, 2018—Nov
17,2018

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

10
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Map Unit Legend

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

245B Hinckley loamy sand, 3 to 8 1.8
percent slopes

254B Merrimac fine sandy loam, 3 to 5.0
8 percent slopes

259B Carver loamy coarse sand, 3 to 14.8
8 percent slopes

430B Barnstable sandy loam, 3 to 8 4.6
percent slopes

431C Barnstable sandy loam, 8 to 15 14.7
percent slopes, very stony

435B Plymouth loamy coarse sand, 3 0.0
to 8 percent slopes

435C Plymouth loamy coarse sand, 8 6.4
to 15 percent slopes

435D Plymouth loamy coarse sand, 3.2
15 to 35 percent slopes

Totals for Area of Interest 50.4

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 natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas

11
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are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

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

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

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

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

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

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

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

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

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

12
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Barnstable County, Massachusetts

245B—Hinckley loamy sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2svm8
Elevation: 0 to 1,430 feet
Mean annual precipitation: 36 to 53 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Farmland of statewide importance

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

Description of Hinckley

Setting

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

Landform position (two-dimensional): Summit, shoulder, backslope, footslope

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

Down-slope shape: Linear, convex, concave

Across-slope 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 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very
high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A

13
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Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Windsor

Percent of map unit: 8 percent

Landform: Kame terraces, outwash terraces, eskers, moraines, outwash plains,
kames, outwash deltas

Landform position (two-dimensional): Summit, shoulder, backslope, footslope

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

Down-slope shape: Linear, convex, concave

Across-slope shape: Convex, linear, concave

Hydric soil rating: No

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

Agawam

Percent of map unit: 2 percent

Landform: Eskers, moraines, outwash plains, kames, outwash deltas, kame
terraces, outwash terraces

Landform position (two-dimensional): Summit, shoulder, backslope, footslope

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

Down-slope shape: Linear, convex, concave

Across-slope shape: Convex, linear, concave

Hydric soil rating: No

254B—Merrimac fine sandy loam, 3 to 8 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 soils: 85 percent
Minor components: 15 percent

14
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting

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

Landform position (two-dimensional): Backslope, footslope, summit, shoulder

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

Down-slope shape: Convex

Across-slope 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
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
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: 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 capacity: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Terraces, deltas, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Kames, eskers, deltas, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope
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Custom Soil Resource Report

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

Down-slope shape: Convex

Across-slope shape: Convex, linear

Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash plains, outwash terraces, deltas, dunes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Agawam
Percent of map unit: 2 percent
Landform: Stream terraces, outwash plains, kames, outwash terraces, eskers,
moraines
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

259B—Carver loamy coarse sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2y07t
Elevation: 0 to 240 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Carver, loamy coarse sand, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Carver, Loamy Coarse Sand

Setting

Landform: Moraines, outwash plains

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

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

Down-slope shape: Convex, linear

Across-slope shape: Linear

Parent material: Sandy glaciofluvial deposits
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Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
Oe - 2 to 3 inches: moderately decomposed plant material
A - 3to 7 inches: loamy coarse sand
E - 7 to 10 inches: coarse sand
Bw1 - 10 to 15 inches: coarse sand
Bw2 - 15 to 28 inches: coarse sand
BC - 28 to 32 inches: coarse sand
C - 32 to 67 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very
high (1.42 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F149BY005MA - Dry Outwash
Hydric soil rating: No

Minor Components

Deerfield
Percent of map unit: 10 percent
Landform: Outwash terraces, outwash plains, outwash deltas, kame terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Hinckley

Percent of map unit: 5 percent

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

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

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

Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

Merrimac
Percent of map unit: 3 percent
Landform: Outwash deltas, kame terraces, outwash terraces
Landform position (three-dimensional): Tread, riser
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Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Mashpee
Percent of map unit: 2 percent
Landform: Drainageways, terraces, depressions
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

430B—Barnstable sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 98ps
Elevation: 0 to 1,000 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Barnstable and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Barnstable

Setting
Landform: Ground moraines
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable loamy ablation till over reworked sandy glaciofluvial
deposits

Typical profile
H1 - 0to 1 inches: sandy loam
H2 - 1 to 23 inches: sandy loam
H3 - 23 to 64 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F149BY011MA - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Plymouth
Percent of map unit: 8 percent
Hydric soil rating: No

Nantucket
Percent of map unit: 7 percent
Hydric soil rating: No

Merrimac
Percent of map unit: 5 percent
Hydric soil rating: No

Carver
Percent of map unit: 5 percent
Hydric soil rating: No

431C—Barnstable sandy loam, 8 to 15 percent slopes, very stony

Map Unit Setting
National map unit symbol: 98pw
Elevation: 0 to 1,000 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Barnstable and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Barnstable

Setting
Landform: Ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
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Parent material: Friable loamy ablation till over reworked sandy glaciofluvial
deposits; loamy ablation till over reworked sandy outwash

Typical profile
H1 -0 to 1 inches: sandy loam
H2 - 1 to 23 inches: sandy loam
H3 - 23 to 64 inches: coarse sand

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 2.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: F149BY011MA - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Nantucket
Percent of map unit: 10 percent
Hydric soil rating: No

Plymouth
Percent of map unit: 10 percent
Hydric soil rating: No

Carver
Percent of map unit: 10 percent
Hydric soil rating: No

435B—Plymouth loamy coarse sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 98rs
Elevation: 0 to 1,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
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Map Unit Composition
Plymouth and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Plymouth

Setting

Landform: Outwash plains

Landform position (two-dimensional): Shoulder

Landform position (three-dimensional): Riser

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loose sandy glaciofluvial deposits and/or loose sandy ablation till;
loose sandy ablation till and/or loose sandy glaciofluvial deposits; loose sandy
ablation till and/or loose sandy glaciofluvial deposits

Typical profile
H1 - 0 to 3 inches: loamy coarse sand
H2 - 3 to 29 inches: gravelly loamy coarse sand
H3 - 29 to 64 inches: gravelly coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F149BY005MA - Dry Outwash
Hydric soil rating: No

Minor Components

Hinckley
Percent of map unit: 8 percent
Hydric soil rating: No

Carver
Percent of map unit: 8 percent
Hydric soil rating: No

Barnstable
Percent of map unit: 6 percent
Hydric soil rating: No

Nantucket
Percent of map unit: 6 percent
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Hydric soil rating: No

Merrimac
Percent of map unit: 2 percent
Hydric soil rating: No

435C—Plymouth loamy coarse sand, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 98rt
Elevation: 0 to 1,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Plymouth and similar soils: 65 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Plymouth

Setting
Landform: Ice-contact slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loose sandy glaciofluvial deposits and/or loose sandy ablation till;
loose sandy ablation till and/or loose sandy glaciofluvial deposits

Typical profile
H1 - 0 to 3 inches: loamy coarse sand
H2 - 3 to 29 inches: gravelly loamy coarse sand
H3 - 29 to 64 inches: gravelly coarse sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A

Ecological site: F149BY005MA - Dry Outwash
Hydric soil rating: No

Minor Components

Carver
Percent of map unit: 15 percent
Hydric soil rating: No

Hinckley
Percent of map unit: 8 percent
Hydric soil rating: No

Barnstable
Percent of map unit: 6 percent
Hydric soil rating: No

Nantucket
Percent of map unit: 6 percent
Hydric soil rating: No

435D—Plymouth loamy coarse sand, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 98rv
Elevation: 0 to 1,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Plymouth and similar soils: 65 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Plymouth

Setting
Landform: Ice-contact slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loose sandy glaciofluvial deposits and/or loose sandy ablation till;
loose sandy glaciofluvial deposits and/or loose sandy ablation till

Typical profile
H1 - 0 to 3 inches: loamy coarse sand
H2 - 3 to 29 inches: gravelly loamy coarse sand
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H3 - 29 to 64 inches: gravelly coarse sand

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: F149BY005MA - Dry Outwash
Hydric soil rating: No

Minor Components

Carver
Percent of map unit: 15 percent
Hydric soil rating: No

Hinckley
Percent of map unit: 10 percent
Hydric soil rating: No

Barnstable
Percent of map unit: 5 percent
Hydric soil rating: No

Nantucket
Percent of map unit: 5 percent
Hydric soil rating: No
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ENHANCED TREE TRENCH VOLUME CALCULATIONS

cells only. All other cells are formulas or links

Project: Cape View Way Project No: 19038 Instructions: Enter values in
Project Location: Bourne, MA and do not need to be edited. See cell comments for descriptions and formulas used.
Calculated By: GK Date : 1/27/2021
Checked By: BRK Date : 3/5/2021
Revised By: GLK Date : 9/3/2021
Storm Depth: | 1|inch
PARAMETER DESIGN CALCULATION
WQy Volume
Length | Width Total Media Media WQu Storage | Treated
Tree Drainage Area IC waQv (feet) (feet) Area Depth Depth | % Voids Storage Infiltration Volume (includes
Trench # Location (sf) (sf) (cf) "X" "y" (sf) (feet) "Z" | (feet) (1.00) | Volume (cf) | Soil Type |Rate (in/hr)| Provided (%) | infiltration) % wQVv
A -Sandy
1 DA3b 14,439 10,179 848.25 103 6.2 638.6 4.97 2.17 0.33 457 Loam 8.27 53.8% 844.0 99%
A -Sandy
2 DA3d 4900 4675 389.58 30 5 150 5.63 2.50 0.33 124] Loam 8.27 31.8% 389.0 100%

' From HydroCAD




Horsley Witten Grou
P ';

Sustainable Environmental Solutions \"

Project: Cape View Way Project No: 19038 Instructions: Enter valuesin [ |cells only. All other cells are formulas or links
Project Location: Bourne, MA and do not need to be edited. See cell comments for descriptions and formulas used.
Calculated By: GLK Date : 9/3/2021

Checked By: BRK Date :

Water Quality Volume (WQv)
Based upon 1-inch of rainfall times the contributing impervious area contributing impervious area

WQy (cf) = (1" rainfall/12) * Imp. Area (sf)

Storm Type: Inch

Wav Wav
% Imp. Drainage Area Imp. Area Required* | required
DA Description % sf ac sf ac cf af
3a Upper parkin 38% 52,079 1.20 19,813 0.45] 1,651 0.038
2b Driveway loo 68% 14,603 0.34 9,993 0.23 833 0.019
TOTALS 66682 1.20 29,806 0.45 2,484 0.057
Bioretention Sizing Calculations
Sizing Equations: Bioretention
Required Surface Area (sf) = (WQv) (df) / [(k) (hf + df) (tf)]
Where: df = Filter bed depth (ft) k = Coefficient of permeability of filter media (ft/day)
hf = Ave. height of water above filter bed (ft) tf = Design filter bed drain time (days)
BIORETENTION SIZING:
hmax- Sediment
Height of | hf=avg Surface | Surface | Forebay Sediment waQv
WQv water above| of Area Area Required | Sediment | Sediment | Forebay Treatment
Drainage Required df K filter above Required| Provided | 10% WQv | Forebay | Forebay | Provided Provided
Bio Area Area Name (af) (ft) (ft/day) (in.) (ft) tf (days) (sf) (sf) (cf) Depth (ft) | Area (sf) (cf) (af)
1 3a 0.038 2.00 1 9 0.375 1.67 833 819 165 0.50 109 132 0.037
2 2b 0.019 2.00 1 6 0.25 1.67 443 408 83 0.50 55 105 0.018
TOTALS 0.057 1276 1227 248 237 0.055
Percentage of Treatment Provided 96% 95%

H:\Projects\2019\19038 Cape View Way\Design\1-Calculations\Stormwater\19038 Bioretention construction sizing V2 lof 1
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2YR Type Il 24-hr Default 24.00 1 333 2
2 10YR Type Il 24-hr Default 24.00 1 490 2
3 25YR Type Il 24-hr Default 24.00 1 6.12 2
4 100YR Type lll 24-hr Default 24.00 1 8.56 2
5 WQv Type Il 24-hr Default 24.00 1 121 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.739 39 >75% Grass cover, Good, HSG A (DA1, DA2, DA3)
0.039 96 Gravel surface, HSG A (DA3)
0.128 98 Paved parking, HSG A (DA1, DA3)
0.221 98 Roofs, HSG A (DA1)
6.830 30 Woods, Good, HSG A (DA1, DA2, DA3)
7.958 34 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

7.958 HSG A DA1, DA2, DA3

0.000 HSG B

0.000 HSGC

0.000 HSG D

0.000 Other

7.958 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.739 0.000 0.000 0.000 0.000 0.739 >75% Grass cover, Good DA1,
DA2, DA3
0.039 0.000 0.000 0.000 0.000 0.039 Gravel surface DA3
0.128 0.000 0.000 0.000 0.000 0.128 Paved parking DA1, DA3
0.221 0.000 0.000 0.000 0.000 0.221 Roofs DA1
6.830 0.000 0.000 0.000 0.000 6.830 Woods, Good DA1,
DA2, DA3

7.958 0.000 0.000 0.000 0.000 7.958 TOTAL AREA



19038-PRE V2 Type Il 24-hr 2YR Rainfall=3.33"

Prepared by {enter your company name here} Printed 9/9/2021
HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC Page 6

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.00"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.00 cfs 0.000 af

SubcatchmentDA2: DA2 Runoff Area=79,824 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=505" Tc=21.5 min CN=31 Runoff=0.00 cfs 0.000 af

SubcatchmentDA3: DA3 Runoff Area=108,190 sf 0.23% Impervious Runoff Depth=0.00"
Flow Length=537" Tc=26.5 min CN=31 Runoff=0.00 cfs 0.000 af

Pond SP1: SP1 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Pond SP2: SP2 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Pond SP3: SP3 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 7.958 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"
95.61% Pervious =7.609 ac  4.39% Impervious = 0.350 ac
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Summary for Subcatchment DA1: DA1

Runoff = 0.00 cfs @ 24.04 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP1 : SP1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.33"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Summary for Subcatchment DA2: DA2

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP2 : SP2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.33"

Area (sf) CN Description

73,961 30 Woods, Good, HSG A
5,863 39 >75% Grass cover, Good, HSG A

79,824 31 Weighted Average

79,824 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
0.8 73 0.0480 1.53 Shallow Concentrated Flow, C to D
Short Grass Pasture Kv= 7.0 fps
4.6 218 0.0250 0.79 Shallow Concentrated Flow, D to SP2

Woodland Kv= 5.0 fps

21.5 505 Total
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Summary for Subcatchment DA3: DA3

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP3 : SP3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.33"

Area (sf) CN Description
105,276 30 Woods, Good, HSG A
964 39 >75% Grass cover, Good, HSG A
245 98 Paved parking, HSG A
1,705 96 Gravel surface, HSG A

108,190 31 Weighted Average

107,945 99.77% Pervious Area
245 0.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
8.0 362 0.0230 0.76 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
0.6 125 0.0340 3.74 Shallow Concentrated Flow, C to SP2

Paved Kv=20.3 fps

26.5 537 Total



Type Il 24-hr 2YR Rainfall=3.33"

19038-PRE V2
Prepared by {enter your company name here} Printed 9/9/2021
HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC Page 12
Subcatchment DA3: DA3
- Hydrograph
T | e
- Typelll 24-hr
| 2YR Rainfall 3 33“
Rurmff Afea‘-=108 190 sf
Runoff Volume=0 000 af
g Runoff Depth 0 00"
g Flbw Lehgth"537'
Tc=26 5 min
cN—31
| 0. oo cfs I

0 12 3 45 67 8 910111213 14151617 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)



=3.33"

Type Il 24-hr 2YR Rainfall

19038-PRE V2

Printed 9/9/2021

Prepared by {enter your company name here}

Page 13

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Summary for Pond SP1: SP1

Inflow)

[40] Hint: Not Described (Outflow

for 2YR event
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Summary for Pond SP2: SP2
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Routing by Stor-Ind method, Time Span
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Summary for Pond SP3: SP3

Inflow)

[40] Hint: Not Described (Outflow

for 2YR event
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.15"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.07 cfs 0.045 af

SubcatchmentDA2: DA2 Runoff Area=79,824 sf 0.00% Impervious Runoff Depth=0.01"
Flow Length=505" Tc=21.5min CN=31 Runoff=0.00 cfs 0.001 af

SubcatchmentDA3: DA3 Runoff Area=108,190 sf 0.23% Impervious Runoff Depth=0.01"
Flow Length=537" Tc=26.5 min CN=31 Runoff=0.00 cfs 0.002 af

Pond SP1: SP1 Inflow=0.07 cfs 0.045 af
Primary=0.07 cfs 0.045 af

Pond SP2: SP2 Inflow=0.00 cfs 0.001 af
Primary=0.00 cfs 0.001 af

Pond SP3: SP3 Inflow=0.00 cfs 0.002 af
Primary=0.00 cfs 0.002 af

Total Runoff Area = 7.958 ac Runoff Volume = 0.048 af Average Runoff Depth = 0.07"
95.61% Pervious =7.609 ac  4.39% Impervious = 0.350 ac
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Summary for Subcatchment DA1: DA1

Runoff = 0.07cfs @ 13.90 hrs, Volume= 0.045 af, Depth= 0.15"
Routed to Pond SP1 : SP1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Summary for Subcatchment DA2: DA2

Runoff = 0.00cfs @ 23.29 hrs, Volume= 0.001 af, Depth= 0.01"
Routed to Pond SP2 : SP2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description

73,961 30 Woods, Good, HSG A
5,863 39 >75% Grass cover, Good, HSG A

79,824 31 Weighted Average

79,824 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
0.8 73 0.0480 1.53 Shallow Concentrated Flow, C to D
Short Grass Pasture Kv= 7.0 fps
4.6 218 0.0250 0.79 Shallow Concentrated Flow, D to SP2

Woodland Kv= 5.0 fps

21.5 505 Total

Subcatchment DA2: DA2
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Summary for Subcatchment DA3: DA3

Runoff = 0.00cfs @ 23.35 hrs, Volume= 0.002 af, Depth= 0.01"

Routed to Pond SP3 : SP3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description

105,276 30 Woods, Good, HSG A
964 39 >75% Grass cover, Good, HSG A

245 98 Paved parking, HSG A

1,705 96 Gravel surface, HSG A

108,190 31 Weighted Average

107,945 99.77% Pervious Area
245 0.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
8.0 362 0.0230 0.76 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
0.6 125 0.0340 3.74 Shallow Concentrated Flow, C to SP2
Paved Kv=20.3 fps
26.5 537 Total
Subcatchment DA3: DA3
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0.0 min

for 10YR event
0%, Lag

Type Il 24-hr 10YR Rainfall

0.01"

0.001 af

0.001 af, Atten

Pond SP2: SP2

0.00-36.00 hrs, dt=0.01 hrs
Hydrograph

Summary for Pond SP2: SP2

Inflow)

0.00% Impervious, Inflow Depth
0.00cfs @ 23.29 hrs, Volume
0.00cfs @ 23.29 hrs, Volume

1.833 ac,

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC
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Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Outflow
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Summary for Pond SP3: SP3

Inflow)

[40] Hint: Not Described (Outflow

for 10YR event

0.01"

0.002 af

0.23% Impervious, Inflow Depth

2.484 ac,

Inflow Area
Inflow

0.00 cfs @ 23.35 hrs, Volume

0.0 min

0%, Lag

= 0.002 af, Atten

0.00 cfs @ 23.35 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span

Pond SP3: SP3
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Prepared by {enter your company name here} Printed 9/9/2021
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.43"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.53 cfs 0.129 af

SubcatchmentDA2: DA2 Runoff Area=79,824 sf 0.00% Impervious Runoff Depth=0.12"
Flow Length=505" Tc=21.5min CN=31 Runoff=0.03 cfs 0.018 af

SubcatchmentDA3: DA3 Runoff Area=108,190 sf 0.23% Impervious Runoff Depth=0.12"
Flow Length=537" Tc=26.5 min CN=31 Runoff=0.04 cfs 0.024 af

Pond SP1: SP1 Inflow=0.53 cfs 0.129 af
Primary=0.53 cfs 0.129 af

Pond SP2: SP2 Inflow=0.03 cfs 0.018 af
Primary=0.03 cfs 0.018 af

Pond SP3: SP3 Inflow=0.04 cfs 0.024 af
Primary=0.04 cfs 0.024 af

Total Runoff Area = 7.958 ac Runoff Volume = 0.171 af Average Runoff Depth = 0.26"
95.61% Pervious =7.609 ac  4.39% Impervious = 0.350 ac
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Summary for Subcatchment DA1: DA1

Runoff = 0.53cfs @ 12.49 hrs, Volume= 0.129 af, Depth= 0.43"
Routed to Pond SP1 : SP1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25YR Rainfall=6.12"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Summary for Subcatchment DA2: DA2

Runoff = 0.03cfs @ 15.22 hrs, Volume= 0.018 af, Depth= 0.12"
Routed to Pond SP2 : SP2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25YR Rainfall=6.12"

Area (sf) CN Description

73,961 30 Woods, Good, HSG A
5,863 39 >75% Grass cover, Good, HSG A

79,824 31 Weighted Average

79,824 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
0.8 73 0.0480 1.53 Shallow Concentrated Flow, C to D
Short Grass Pasture Kv= 7.0 fps
4.6 218 0.0250 0.79 Shallow Concentrated Flow, D to SP2

Woodland Kv= 5.0 fps

21.5 505 Total

Subcatchment DA2: DA2
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Type Ill 24-hr 25YR Rainfall=6.12"
Printed 9/9/2021
Page 28

Summary for Subcatchment DA3: DA3

Runoff 0.04 cfs @ 15.34 hrs, Volume=
Routed to Pond SP3 : SP3

0.024 af, Depth= 0.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Type Ill 24-hr 25YR Rainfall=6.12"

Area (sf) CN Description
105,276 30 Woods, Good, HSG A
964 39 >75% Grass cover, Good, HSG A
245 98 Paved parking, HSG A
1,705 96 Gravel surface, HSG A
108,190 31 Weighted Average
107,945 99.77% Pervious Area
245 0.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATOB
Woods: Dense underbrush n=0.800 P2= 3.33"
8.0 362 0.0230 0.76 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
0.6 125 0.0340 3.74 Shallow Concentrated Flow, C to SP2
Paved Kv=20.3 fps
26.5 537 Total
Subcatchment DA3: DA3
Hydrograph
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0.0 min

for 25YR event
0%, Lag

Type Il 24-hr 25YR Rainfall

0.129 af, Atten

0.129 af

Pond SP1: SP1

0.00-36.00 hrs, dt=0.01 hrs
Hydrograph

Summary for Pond SP1: SP1

Inflow)

9.44% Impervious, Inflow Depth = 0.43"
0.53cfs @ 12.49 hrs, Volume
0.53 cfs @ 12.49 hrs, Volume

3.642 ac,

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Outflow
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Summary for Pond SP2: SP2

Inflow)

[40] Hint: Not Described (Outflow

for 25YR event

0.12"

0.018 af

Inflow Area
Inflow

0.00% Impervious, Inflow Depth

1.833 ac,

0.03cfs @ 15.22 hrs, Volume

0.0 min

0%, Lag=

= 0.018 af, Atten

0.03cfs @ 15.22 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span

Pond SP2: SP2

Hydrograph
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Summary for Pond SP3: SP3

Inflow)

[40] Hint: Not Described (Outflow

for 25YR event

0.12"

0.024 af

0.23% Impervious, Inflow Depth

2.484 ac,

Inflow Area
Inflow

0.04 cfs @ 15.34 hrs, Volume

0.0 min

0%, Lag

= 0.024 af, Atten

0.04 cfs @ 15.34 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span

Pond SP3: SP3

Hydrograph
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19038-PRE V2 Type Il 24-hr 100YR Rainfall=8.56"

Prepared by {enter your company name here} Printed 9/9/2021
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=1.30"
Flow Length=417" Tc=14.5 min CN=38 Runoff=2.86 cfs 0.394 af

SubcatchmentDA2: DA2 Runoff Area=79,824 sf 0.00% Impervious Runoff Depth=0.64"
Flow Length=505" Tc=21.5 min CN=31 Runoff=0.38 cfs 0.098 af

SubcatchmentDA3: DA3 Runoff Area=108,190 sf 0.23% Impervious Runoff Depth=0.64"
Flow Length=537" Tc=26.5 min CN=31 Runoff=0.48 cfs 0.132 af

Pond SP1: SP1 Inflow=2.86 cfs 0.394 af
Primary=2.86 cfs 0.394 af

Pond SP2: SP2 Inflow=0.38 cfs 0.098 af
Primary=0.38 cfs 0.098 af

Pond SP3: SP3 Inflow=0.48 cfs 0.132 af
Primary=0.48 cfs 0.132 af

Total Runoff Area = 7.958 ac Runoff Volume = 0.624 af Average Runoff Depth = 0.94"
95.61% Pervious =7.609 ac  4.39% Impervious = 0.350 ac
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Summary for Subcatchment DA1: DA1

Runoff = 286 cfs @ 12.26 hrs, Volume= 0.394 af, Depth= 1.30"
Routed to Pond SP1 : SP1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=8.56"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Type Il 24-hr 100YR Rainfall

Subcatchment DA1:
Hydrograph
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Type Il 24-hr 100YR Rainfall=8.56"

Printed 9/9/2021
Page 35

Summary for Subcatchment DA2: DA2

Runoff 0.38cfs @ 12.58 hrs, Volume=
Routed to Pond SP2 : SP2

0.098 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Type Ill 24-hr 100YR Rainfall=8.56"

Area (sf) CN Description
73,961 30 Woods, Good, HSG A
5,863 39 >75% Grass cover, Good, HSG A
79,824 31 Weighted Average
79,824 100.00% Pervious Area

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

13.6 50 0.0600 0.06 Sheet Flow, ATO B

Woods: Dense underbrush n=0.800 P2= 3.33"

2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C

Woodland Kv=5.0 fps
0.8 73 0.0480 1.53 Shallow Concentrated Flow, C to D
Short Grass Pasture Kv= 7.0 fps
4.6 218 0.0250 0.79 Shallow Concentrated Flow, D to SP2
Woodland Kv= 5.0 fps
21.5 505 Total
Subcatchment DA2: DA2
Hydrograph
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Type Il 24-hr 100YR Rainfall=8.56"
Printed 9/9/2021
Page 36

Summary for Subcatchment DA3: DA3

Runoff 048 cfs @ 12.64 hrs, Volume=
Routed to Pond SP3 : SP3

0.132 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Type Ill 24-hr 100YR Rainfall=8.56"

Area (sf) CN Description
105,276 30 Woods, Good, HSG A
964 39 >75% Grass cover, Good, HSG A
245 98 Paved parking, HSG A
1,705 96 Gravel surface, HSG A
108,190 31 Weighted Average
107,945 99.77% Pervious Area
245 0.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
8.0 362 0.0230 0.76 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
0.6 125 0.0340 3.74 Shallow Concentrated Flow, C to SP2
Paved Kv=20.3 fps
26.5 537 Total
Subcatchment DA3: DA3
Hydrograph
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Summary for Pond SP1: SP1

Inflow)
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Prepared by {enter your company name here}

[40] Hint: Not Described (Outflow

for 100YR event

= 1.30"
0.394 af

9.44% Impervious, Inflow Depth

3.642 ac,

Inflow Area
Inflow

286 cfs@ 12.26 hrs, Volume

0.0 min

0%, Lag=

= 0.394 af, Atten

286 cfs @ 12.26 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span

Pond SP1: SP1

Hydrograph
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Summary for Pond SP2: SP2

Inflow)

[40] Hint: Not Described (Outflow

for 100YR event

0.64"

0.098 af

1.833 ac, 0.00% Impervious, Inflow Depth
0.38 cfs @ 12.58 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 0.098 af, Atten

0.38 cfs @ 12.58 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span

Pond SP2: SP2

Hydrograph
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0.0 min

for 100YR event
0%, Lag

Type Il 24-hr 100YR Rainfall

0.132 af, Atten

0.132 af

Pond SP3: SP3

0.00-36.00 hrs, dt=0.01 hrs
Hydrograph

Summary for Pond SP3: SP3

Inflow)

0.23% Impervious, Inflow Depth = 0.64"
0.48 cfs @ 12.64 hrs, Volume
0.48 cfs @ 12.64 hrs, Volume

2.484 ac,

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Outflow
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.00"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.00 cfs 0.000 af

SubcatchmentDA2: DA2 Runoff Area=79,824 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=505" Tc=21.5 min CN=31 Runoff=0.00 cfs 0.000 af

SubcatchmentDA3: DA3 Runoff Area=108,190 sf 0.23% Impervious Runoff Depth=0.00"
Flow Length=537" Tc=26.5 min CN=31 Runoff=0.00 cfs 0.000 af

Pond SP1: SP1 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Pond SP2: SP2 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Pond SP3: SP3 Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 7.958 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"
95.61% Pervious =7.609 ac  4.39% Impervious = 0.350 ac
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Summary for Subcatchment DA1: DA1

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP1 : SP1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr WQv Rainfall=1.21"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Subcatchment DA1: DA1
Hydrograph
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Summary for Subcatchment DA2: DA2

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP2 : SP2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr WQv Rainfall=1.21"

Area (sf) CN Description

73,961 30 Woods, Good, HSG A
5,863 39 >75% Grass cover, Good, HSG A

79,824 31 Weighted Average

79,824 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
0.8 73 0.0480 1.53 Shallow Concentrated Flow, C to D
Short Grass Pasture Kv= 7.0 fps
4.6 218 0.0250 0.79 Shallow Concentrated Flow, D to SP2

Woodland Kv= 5.0 fps

21.5 505 Total



1.21"
Page 44

Printed 9/9/2021

Type Il 24-hr WQv Rainfall

Subcatchment DA2: DA2
Hydrograph
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Prepared by {enter your company name here}
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Summary for Subcatchment DA3: DA3

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond SP3 : SP3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr WQv Rainfall=1.21"

Area (sf) CN Description
105,276 30 Woods, Good, HSG A
964 39 >75% Grass cover, Good, HSG A
245 98 Paved parking, HSG A
1,705 96 Gravel surface, HSG A

108,190 31 Weighted Average

107,945 99.77% Pervious Area
245 0.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
8.0 362 0.0230 0.76 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
0.6 125 0.0340 3.74 Shallow Concentrated Flow, C to SP2

Paved Kv=20.3 fps

26.5 537 Total



Type Il 24-hr WQv Rainfall=1.21"

19038-PRE V2
Prepared by {enter your company name here} Printed 9/9/2021
HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC Page 46
Subcatchment DA3: DA3
- Hydrograph
R R R RN R AR R
- Typelll 24-hr
WQv Rainfall~1 21"
Rurmff Afea‘-=108 190 sf
Runoff Volume=0 000 af
g Runoff Depth 0 00"
g Flbw Lehgth"537'
Tc=26 5 min
cN—31
| 0. oo cfs I

0 12 3 45 67 8 910111213 14151617 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)



1.21"

Type Il 24-hr WQv Rainfall

19038-PRE V2

Printed 9/9/2021

Prepared by {enter your company name here}

Page 47

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Summary for Pond SP1: SP1

Inflow)

[40] Hint: Not Described (Outflow

9.44% Impervious, Inflow Depth = 0.00" for WQv event

3.642 ac,

Inflow Area
Inflow

0.000 af

0.00 hrs, Volume

0.00 cfs @
0.00 cfs @

0.0 min

0%, Lag=

0.000 af, Atten

0.00 hrs, Volume

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span
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0.00cfs@ 0.00 hrs, Volume=

Primary

0.00-36.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span
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0.0 min

for WQv event
0%, Lag

Type Il 24-hr WQv Rainfall

0.000 af
0.000 af, Atten

Pond SP3: SP3

0.00-36.00 hrs, dt=0.01 hrs
Hydrograph

Summary for Pond SP3: SP3

Inflow)
0.23% Impervious, Inflow Depth = 0.00"

0.00 hrs, Volume
0.00 hrs, Volume

0.00 cfs @
0.00 cfs @

2.484 ac,
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Routing by Stor-Ind method, Time Span
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2YR Type Il 24-hr Default 24.00 1 333 2
2 10YR Type Il 24-hr Default 24.00 1 490 2
3 25YR Type Il 24-hr Default 24.00 1 6.12 2
4 100YR Type lll 24-hr Default 24.00 1 8.56 2
5 WQv Type Il 24-hr Default 24.00 1 121 2
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Area Listing (all nodes)

Area CN Description

(sq-ft) (subcatchment-numbers)
73,658 39 >75% Grass cover, Good, HSG A (DA1, DA2a, DA2b, DA2c, DA3a, DA3b, DA3c,
DA3d)

47,835 98 Paved parking, HSG A (DA1, DA2bi, DA3ai, DA3bi, DA3ci, DA3di)
784 40 Pervious Pavers (DA2a)
30,342 98 Roofs, HSG A (DA1, R1E, R1W)
1,466 98 Sidewalk, HSG A (DA3ai)
3,112 98 Sidewalks, HSG A (DA2bi, DA3bi, DA3ci)
187,321 30 Woods, Good, HSG A (DA1, DA2a, DA2c, DA3a, DA3b, DA3c)
344,518 48 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers

343,734 HSG A DA1, DA2a, DA2b, DA2bi, DA2c, DA3a, DA3ai, DA3b, DA3bi, DA3c, DA3ci,
DA3d, DA3di, R1E, R1W

HSG B
HSG C
HSG D
784 Other DA2a
344,518 TOTAL AREA

o O O
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Sub
(sqg-ft) (sg-ft) (sqg-ft) (sg-ft) (sqg-ft) (sg-ft) Cover Nun
73,658 0 0 0 0 73,658 >75% Grass
cover, Good
47,835 0 0 0 0 47,835 Paved parking
0 0 0 0 784 784 Pervious Pavers
30,342 0 0 0 0 30,342 Roofs
1,466 0 0 0 0 1,466 Sidewalk
3,112 0 0 0 0 3,112 Sidewalks
187,321 0 0 0 0 187,321 Woods, Good
343,734 0 0 0 784 344,518 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 100 50.00 49.98 4.0 0.0050 0.013 0.0 12.0 0.0
2 200 52.70 52.68 4.0 0.0050 0.013 0.0 12.0 0.0
3 200 51.66 51.41 50.0 0.0050 0.013 0.0 8.0 0.0
4 BIO1 55.09 54.87 45.0 0.0049 0.013 0.0 12.0 0.0
5 BIO1 55.38 55.19 38.0 0.0050 0.010 0.0 4.0 0.0
6 BIO2 59.00 58.88 25.0 0.0048 0.013 0.0 12.0 0.0
7 BIO2 59.30 59.18 25.0 0.0048 0.010 0.0 4.0 0.0
8 DMH 54.30 54.26 9.0 0.0044 0.013 0.0 12.0 0.0
9 DMH 53.78 53.78 98.0 0.0000 0.013 0.0 12.0 0.0
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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-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.00"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.00 cfs 4 cf

SubcatchmentDA2a: DA2a Runoff Area=21,047 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=339" Tc=17.5 min CN=35 Runoff=0.00 cfs 0 cf

SubcatchmentDA2b: DA2b pervious Runoff Area=4,610 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=39 Runoff=0.00 cfs 1 cf

SubcatchmentDA2bi: DA2b impervious Runoff Area=9,218 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.71 cfs 2,379 cf

SubcatchmentDA2c: DA2c Runoff Area=30,952 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=255" Tc=21.2 min CN=34 Runoff=0.00 cfs O cf

SubcatchmentDA3a: DA3a pervious Runoff Area=30,896 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=34 Runoff=0.00 cfs O cf

SubcatchmentDA3ai: DA3a impervious Runoff Area=19,813 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=1.52 cfs 5,113 cf

SubcatchmentDA3b: DA3b pervious Runoff Area=4,260 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=35 Runoff=0.00 cfs O cf

SubcatchmentDA3Dbi: DA3b impervious Runoff Area=10,179 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.78 cfs 2,627 cf

SubcatchmentDA3c: DA3c pervious Runoff Area=26,141 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=32 Runoff=0.00 cfs O cf

SubcatchmentDA3ci: DA3c impervious Runoff Area=3,179 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.24 cfs 820 cf

SubcatchmentDA3d: DA3d pervious Runoff Area=197 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=39 Runoff=0.00 cfs O cf

SubcatchmentDA3di: DA3d impervious Runoff Area=4,686 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.36 cfs 1,209 cf

SubcatchmentR1E: EAST ROOF Runoff Area=10,700 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.82 cfs 2,762 cf

SubcatchmentR1W: WEST ROOF Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=98 Runoff=0.77 cfs 2,581 cf

Pond 100: CB 100 Peak Elev=50.32"' Inflow=0.24 cfs 820 cf
12.0" Round Culvert n=0.013 L=4.0' S=0.0050"'" Outflow=0.24 cfs 820 cf



19038-POST V4 Type Il 24-hr 2YR Rainfall=3.33"

Prepared by {enter your company name here} Printed 9/13/2021
HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC Page 8
Pond 200: CB 200 Peak Elev=52.08' Inflow=0.36 cfs 1,209 cf

Primary=0.36 cfs 1,209 cf Secondary=0.00 cfs 0 cf Outflow=0.36 cfs 1,209 cf

Pond BIO1: BIO 1 Peak Elev=59.40' Storage=1,147 cf Inflow=1.52 cfs 5,113 cf
Outflow=1.32 cfs 5,113 cf

Pond BIO2: BIO 2 Peak Elev=63.10" Storage=360 cf Inflow=0.71 cfs 2,380 cf
Outflow=0.68 cfs 2,380 cf

Pond DMH: DMH 200 Peak Elev=54.50" Inflow=0.78 cfs 2,627 cf
Primary=0.67 cfs 2,582 cf Secondary=0.11 cfs 45 cf Outflow=0.78 cfs 2,627 cf

Pond RB1: RB 101,102 Peak Elev=41.57" Storage=155 cf Inflow=0.24 cfs 820 cf
Discarded=0.06 cfs 820 cf Primary=0.00 cfs 0 cf Outflow=0.06 cfs 820 cf

Pond RB2: RB 202,202,203 Peak Elev=46.18" Storage=130 cf Inflow=0.33 cfs 297 cf
Discarded=0.09 cfs 297 cf Primary=0.00 cfs 0 cf Outflow=0.09 cfs 297 cf

Pond RB3: RB 300 Peak Elev=58.50" Storage=0 cf Inflow=0.00 cfs O cf
Discarded=0.00 cfs 0 cf Primary=0.00 cfs 0 cf Outflow=0.00 cfs O cf

Pond SP1: SP1 Inflow=0.00 cfs 4 cf
Primary=0.00 cfs 4 cf

Pond SP2: SP2 Inflow=0.00 cfs O cf
Primary=0.00 cfs O cf

Pond SP3: SP3 Inflow=0.00 cfs O cf
Primary=0.00 cfs O cf

Pond TT1: Tree Trench 1 Peak Elev=54.53" Storage=483 cf Inflow=0.67 cfs 2,582 cf
Discarded=0.12 cfs 2,376 cf Primary=0.22 cfs 206 cf Outflow=0.35 cfs 2,583 cf

Pond TT2: Tree Trench 2 Peak Elev=52.98"' Storage=153 cf Inflow=0.36 cfs 1,209 cf
Discarded=0.03 cfs 912 cf Primary=0.33 cfs 297 c¢f Outflow=0.36 cfs 1,209 cf

Pond URC1: URC-1 Peak Elev=49.87"' Storage=0.020 af Inflow=1.40 cfs 5,364 cf
Outflow=0.40 cfs 5,364 cf

Pond URC2: URC-2 Peak Elev=56.28' Storage=654 cf Inflow=0.82 cfs 2,762 cf
Outflow=0.16 cfs 2,762 cf

Pond URC3: URC-3 Peak Elev=56.61" Storage=460 cf Inflow=0.68 cfs 2,380 cf
Outflow=0.15 cfs 2,380 cf

Pond URC4: URC-4 Peak Elev=58.18' Storage=648 cf Inflow=0.77 cfs 2,581 cf
Outflow=0.13 cfs 2,581 cf

Total Runoff Area = 344,518 sf Runoff Volume = 17,496 cf Average Runoff Depth = 0.61"
75.98% Pervious = 261,763 sf 24.02% Impervious = 82,755 sf
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Summary for Subcatchment DA1: DA1

Runoff = 0.00 cfs @ 24.04 hrs, Volume= 4 cf, Depth= 0.00"
Routed to Pond SP1 : SP1

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 2YR Rainfall=3.33"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Summary for Subcatchment DA2a: DA2a

CN for permeable pavers taken from Rl Stormwater Design

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Pond RB3 : RB 300

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 2YR Rainfall=3.33"

Area (sf) CN Description

10,227 30 Woods, Good, HSG A
10,036 39 >75% Grass cover, Good, HSG A

* 784 40 Pervious Pavers
21,047 35 Weighted Average
21,047 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
14 125 0.0480 1.53 Shallow Concentrated Flow, C to D (RB 3)

Short Grass Pasture Kv= 7.0 fps

17.5 339 Total
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Subcatchment DA2a: DA2a
Hydrograph

TypeIII24hr
ZYR Ralnfall 333"
Runoff Areap21 047 sf
RunoffVqume=0 cf

s Runoff Depth=0.00"
: Flow Length-339'
Tc—17 5 min
CN-‘353
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0.01 hrs

0.00"

Type Il 24-hr 2YR Rainfall

1 cf, Depth
0.00-72.00 hrs, dt

(cfs)
Direct Entry, Direct
Hydrograph

SCS, Weighted-CN, Time Span

3.33"
(ft/sec)
Subcatchment DA2b: DA2b pervious

>75% Grass cover, Good, HSG A

Summary for Subcatchment DA2b: DA2b pervious
100.00% Pervious Area

0.00cfs @ 24.00 hrs, Volume

CN Description

39

Slope Velocity Capacity Description
(ft/ft)

4,610
4,610
(feet)
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Routed to Pond BIO2 : BIO 2
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Runoff by SCS TR-20 method, UH
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0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

2,379 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

3.33"
(ft/sec)
Subcatchment DA2bi: DA2b impervious

Summary for Subcatchment DA2bi: DA2b impervious
100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

0.71cfs @ 12.07 hrs, Volume
Routed to Pond BIO2 : BIO 2
98 Paved parking, HSG A

98 Sidewalks, HSG A
98 Weighted Average

CN Description

Area (sf)
7,329
1,889
9,218
9,218

Tc Length
(feet)

(min)
5.0
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Runoff by SCS TR-20 method, UH
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Summary for Subcatchment DA2c: DA2c

CN for permeable pavers taken from Rl Stormwater Design

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Pond SP2 : SP2

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 2YR Rainfall=3.33"

Area (sf) CN Description

16,723 30 Woods, Good, HSG A
14,229 39 >75% Grass cover, Good, HSG A

30,952 34 Weighted Average

30,952 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
1.2 50 0.0200 0.71 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
2.1 155 0.0320 1.25 Shallow Concentrated Flow, C to SP2

Short Grass Pasture Kv=7.0 fps

21.2 255 Total
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Subcatchment DA2c: DA2c
Hydrograph

TypeIII24hr
ZYR Ralnfall 333"
Runoff Areap30 952 sf
RunoffVqume=0 cf

s Runoff Depth=0.00"
: ~ Flow Length=255'
B Tc—21 .2 min
CN-“343

| 0. oo cfs I

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0 2 4 6 8 101214 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
Time (hours)



3.33"

Page 17

Printed 9/13/2021
0.01 hrs

0.00"

Type Il 24-hr 2YR Rainfall

0 cf, Depth
0.00-72.00 hrs, dt

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

0.00 hrs, Volume

3.33"
(ft/sec)
Subcatchment DA3a: DA3a pervious

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A
34 Weighted Average
100.00% Pervious Area

Summary for Subcatchment DA3a: DA3a pervious
:BIO 1

(ft/ft)

Slope Velocity Capacity Description

0.00 cfs @
CN Description

39

Area (sf)
12,237
18,659
30,896
30,896

Tc Length
(feet)

(min)

Routed to Pond BIO1
5.0

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

19038-POST V4
[45] Hint: Runoff=Zero

Runoff
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Printed 9/13/2021
0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

5,113 cf, Depth

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

3.33"
100.00% Impervious Area
(ft/sec)
Subcatchment DA3ai: DA3a impervious

:BIO 1

(ft/ft)

Summary for Subcatchment DA3ai: DA3a impervious

1.52cfs @ 12.07 hrs, Volume

98 Paved parking, HSG A

98 Sidewalk, HSG A

98 Weighted Average

Slope Velocity Capacity Description

CN Description

(feet)

1,466

-~~~ === ff o [ EL

Area (sf)
18,347
19,813
19,813

Tc Length

(min)

Routed to Pond BIO1
5.0

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

Runoff

LU AL AN RS LAY RAAAS LAY RLLE RARLS RALLY RALRY RALRS LALLE LAALE LARLE RALLY RALAY RALLY ALY |
Time (hours)

0 2 4 6 8 101214 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

(sy0) mol4



3.33"

Page 19

Printed 9/13/2021
0.01 hrs

0.00"

Type Il 24-hr 2YR Rainfall

0 cf, Depth
0.00-72.00 hrs, dt

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

0.00 hrs, Volume

Routed to Pond DMH : DMH 200

3.33" )
(ft/sec)
Subcatchment DA3b: DA3b pervious

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A

35 Weighted Average

Summary for Subcatchment DA3b: DA3b pervious
100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.00 cfs @
CN Description

39

Area (sf)
2,324
1,936
4,260
4,260

Tc Length
(feet)

(min)
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

19038-POST V4
[45] Hint: Runoff=Zero

Runoff
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Printed 9/13/2021
0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

2,627 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

3.33"
(ft/sec)
Subcatchment DA3bi: DA3b impervious

Summary for Subcatchment DA3bi: DA3b impervious
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

0.78 cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

Routed to Pond DMH : DMH 200

Area (sf)
9,486

693

10,179
10,179

Tc Length

(feet)

(min)
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

Runoff
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Page 21

Printed 9/13/2021
0.01 hrs

0.00"

Type Il 24-hr 2YR Rainfall

0 cf, Depth
0.00-72.00 hrs, dt

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

0.00 hrs, Volume

3.33"
(ft/sec)
Subcatchment DA3c: DA3c pervious

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A

32 Weighted Average

Summary for Subcatchment DA3c: DA3c pervious
100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.00 cfs @
CN Description

39

Area (sf)
4,662
21,479
26,141
26,141
Tc Length
(feet)

(min)

Routed to Pond 100 : CB 100
5.0

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

19038-POST V4
[45] Hint: Runoff=Zero

Runoff
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Printed 9/13/2021
0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

820 cf, Depth

Direct Entry, Direct

(cfs)

SCS, Weighted-CN, Time Span

3.33"
(ft/sec)

Summary for Subcatchment DA3ci: DA3c impervious
100.00% Impervious Area

(ft/ft)

Slope Velocity Capacity Description

0.24 cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

Area (sf)
2,649
530
3,179
3,179
Tc Length
(feet)

(min)

Routed to Pond 100 : CB 100
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

Runoff
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Page 23

Printed 9/13/2021
0.01 hrs

0.00"

Type Il 24-hr 2YR Rainfall

0 cf, Depth
0.00-72.00 hrs, dt

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

(ft/sec)
Subcatchment DA3d: DA3d pervious

3.33"
>75% Grass cover, Good, HSG A

100.00% Pervious Area

Summary for Subcatchment DA3d: DA3d pervious

Slope Velocity Capacity Description
(ft/ft)

0.00cfs @ 24.00 hrs, Volume

Routed to Pond 200 : CB 200
CN Description

39

Area (sf)
197
197
Tc Length
(feet)

(min)
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

Runoff
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=3.33"

Type Il 24-hr 2YR Rainfall

Printed 9/13/2021

Page 24

3.10"

1,209 cf, Depth

0.00-72.00 hrs, dt=0.01 hrs

(cfs)
Direct Entry,
Hydrograph

SCS, Weighted-CN, Time Span

Time (hours)

19038-POST V4

Prepared by {enter your company name here}

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment DA3di: DA3d impervious

Runoff

0.36 cfs @ 12.07 hrs, Volume

Routed to Pond 200 : CB 200

3.33"

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

CN Description

Area (sf)

98 Paved parking, HSG A

4,686

100.00% Impervious Area

4,686

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

5.0

Subcatchment DA3di: DA3d impervious
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3.33"

Page 25

Printed 9/13/2021
0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

2,762 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment R1E: EAST ROOF

3.33"
(ft/sec)

Summary for Subcatchment R1E: EAST ROOF

100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

0.82cfs @ 12.07 hrs, Volume

CN Description
98 Roofs, HSG A

Area (sf)
10,700
10,700

Tc Length
(feet)

(min)

Routed to Pond URC2 : URC-2
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2YR Rainfall

Runoff
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0.01 hrs

3.10"

Type Il 24-hr 2YR Rainfall

0.00-72.00 hrs, dt

2,581 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

3.33"
(ft/sec)
Subcatchment R1W: WEST ROOF

Summary for Subcatchment R1W: WEST ROOF
100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)

0.77 cfs @ 12.07 hrs, Volume
Routed to Pond URC4 : URC-4

CN Description

98 Roofs, HSG A

Area (sf)
10,000
10,000

Tc Length
(feet)

(min)
5.0
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Type Il 24-hr 2YR Rainfall

Summary for Pond 100: CB 100
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Prepared by {enter your company name here}
[57] Hint: Peaked at 50.32' (Flood elevation advised)
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Summary for Pond 200: CB 200

[57] Hint: Peaked at 52.08' (Flood elevation advised)

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 2.97" for 2YR event
Inflow = 0.36 cfs @ 12.07 hrs, Volume= 1,209 cf
Outflow = 0.36 cfs @ 12.07 hrs, Volume= 1,209 cf, Atten=0%, Lag= 0.0 min
Primary = 0.36 cfs @ 12.07 hrs, Volume= 1,209 cf

Routed to Pond TT2 : Tree Trench 2
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routed to Pond RB2 : RB 202,202,203

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=52.08' @ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Secondary 52.70' 12.0" Round Culvert
L=4.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 52.70' / 52.68"' S=0.0050'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Primary 51.66' 8.0" Round Culvert
L=50.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 51.66'/ 51.41' S=0.0050'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#3  Secondary 55.79" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.36 cfs @ 12.07 hrs HW=52.08" (Free Discharge)
2=Culvert (Barrel Controls 0.36 cfs @ 2.20 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=51.66" (Free Discharge)
1=Culvert ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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: CB 200

Pond 200
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Summary for Pond BIO1: BIO 1

Inflow Area = 50,709 sf, 39.07% Impervious, Inflow Depth = 1.21" for 2YR event
Inflow = 1.52cfs @ 12.07 hrs, Volume= 5,113 cf

Outflow = 1.32cfs @ 12.11 hrs, Volume= 5,113 cf, Atten=13%, Lag= 2.6 min
Primary = 1.32cfs @ 12.11 hrs, Volume= 5,113 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=59.40' @ 12.11 hrs Surf.Area= 1,610 sf Storage= 1,147 cf

Plug-Flow detention time= 67.3 min calculated for 5,113 cf (100% of inflow)
Center-of-Mass det. time= 67.3 min ( 821.9 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1 58.50' 2,210 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
58.50 800 0 0
59.00 1,380 545 545
60.00 1,950 1,665 2,210
Device Routing Invert Outlet Devices
#1  Primary 55.09' 12.0" Round Culvert

L=45.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 55.09' / 54.87' S=0.0049 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 59.25' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 55.38' 4.0" Round Culvert

L= 38.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 55.38'/55.19' S=0.0050"'/'" Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#4  Device 3 58.50' 2.470 in/hr Exfiltration over Surface area

Primary OutFlow Max=1.32 cfs @ 12.11 hrs HW=59.40" (Free Discharge)
=Culvert (Passes 1.32 cfs of 5.83 cfs potential flow)
t2=0rificelGrate (Weir Controls 1.22 cfs @ 1.28 fps)
=Culvert (Passes 0.09 cfs of 0.62 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.09 cfs)
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Summary for Pond BIO2: BIO 2

Inflow Area = 13,828 sf, 66.66% Impervious, Inflow Depth = 2.07" for 2YR event
Inflow = 0.71cfs @ 12.07 hrs, Volume= 2,380 cf

Outflow = 0.68cfs @ 12.09 hrs, Volume= 2,380 cf, Atten=4%, Lag= 1.3 min
Primary = 0.68 cfs @ 12.09 hrs, Volume= 2,380 cf

Routed to Pond URC3 : URC-3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=63.10' @ 12.09 hrs Surf.Area= 770 sf Storage= 360 cf

Plug-Flow detention time= 41.3 min calculated for 2,380 cf (100% of inflow)
Center-of-Mass det. time= 41.3 min ( 796.2 - 754.9)

Volume Invert Avail.Storage Storage Description
#1 62.50' 1,340 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 450 0 0
63.00 700 288 288
64.00 1,405 1,053 1,340
Device Routing Invert Outlet Devices
#1  Primary 59.00' 12.0" Round Culvert

L= 25.0' CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 59.00' / 58.88"' S=0.0048 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 63.00" 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 59.30' 4.0" Round Culvert

L= 25.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 59.30'/ 59.18' S=0.0048"'/'" Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#4  Device 3 62.50' 2.470 in/hr Exfiltration over Surface area

Primary OutFlow Max=0.68 cfs @ 12.09 hrs HW=63.10" (Free Discharge)
=Culvert (Passes 0.68 cfs of 7.17 cfs potential flow)
t2=0rificelGrate (Weir Controls 0.64 cfs @ 1.03 fps)
=Culvert (Passes 0.04 cfs of 0.63 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.04 cfs)
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Summary for Pond DMH: DMH 200

[57] Hint: Peaked at 54.50' (Flood elevation advised)

Inflow Area = 14,439 sf, 70.50% Impervious, Inflow Depth = 2.18" for 2YR event
Inflow = 0.78 cfs @ 12.07 hrs, Volume= 2,627 cf
Outflow = 0.78 cfs @ 12.07 hrs, Volume= 2,627 cf, Atten=0%, Lag= 0.0 min
Primary = 0.67 cfs @ 12.07 hrs, Volume= 2,582 cf

Routed to Pond TT1 : Tree Trench 1
Secondary = 0.11cfs @ 12.07 hrs, Volume= 45 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=54.50' @ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Secondary 54.30' 12.0" Round Culvert
L=9.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 54.30' / 54.26' S=0.0044 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Primary 53.78' 12.0" Round Culvert
L=98.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 53.78' / 53.78"' S=0.0000'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.67 cfs @ 12.07 hrs HW=54.50" (Free Discharge)
2=Culvert (Barrel Controls 0.67 cfs @ 1.56 fps)

econdary OutFlow Max=0.11 cfs @ 12.07 hrs HW=54.50" (Free Discharge)
1=Culvert (Barrel Controls 0.11 cfs @ 1.50 fps)
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Summary for Pond RB1: RB 101,102

Inflow Area = 29,320 sf, 10.84% Impervious, Inflow Depth = 0.34" for 2YR event
Inflow = 0.24 cfs @ 12.07 hrs, Volume= 820 cf

Outflow = 0.06 cfs @ 11.75 hrs, Volume= 820 cf, Atten=75%, Lag= 0.0 min
Discarded = 0.06 cfs @ 11.75 hrs, Volume= 820 cf

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

Routed to Pond SP3 : SP3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=41.57" @ 12.43 hrs Surf.Area= 157 sf Storage= 155 cf

Plug-Flow detention time= 12.2 min calculated for 820 cf (100% of inflow)
Center-of-Mass det. time= 12.2 min ( 766.8 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1 41.00' 339 cf 6.00'D x 6.00'H Recharger x 2 Inside #2
#2 39.00 355 cf 10.00'D x 9.00'H Stone x 2

1,414 cf Overall - 339 cf Embedded = 1,074 cf x 33.0% Voids
694 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 39.00" 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01'
#2  Primary 46.50' 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir X 2.00

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

iscarded OutFlow Max=0.06 cfs @ 11.75 hrs HW=39.09' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=39.00' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond RB1: RB 101,102

®
:3E5
bmmm
= 5.9
£00n
EOEO
| | | | | | | | | | | |
|- - = e -t - —1—-—"—+t—-—=—-——t—-——=-—t - —- -
B - S R R R
| I 5 | I | I | I | I
. | - [
| =] ] | | | | | |
1 ===t -~ -
| | | | |

|
1
|
|
|
|
1
|
i
|
|
| |
| |
| T | T | T |
\L\\kAQ\wFT\aﬂr\L\\r\L\\r\L\\r\L\\
I I | | | I I I I I |
\i\\+e\\KLO#\\,\\#\i\\#\i\\T\\,\\
| [ | | | | | | | |
\J\\,\A,\\a L T e R B N R R
I S [
| | | ] | | | | | | I
\\T\+\WTP\\T\#\\,\\#\J\\#\J\\#\\,\\
| | ) | | | | | | | |
T R T T O e A E
< B U E SR B B
| | | | | | | | | | | |
R e i H B e B e B e e S i
| ,Mm | | | | | | | | | |
| T I T | T | T | T | T
T T B I SN BN SR BN B
| | | | | | | | | | | |
I i e B e B el B e B e it el Bl
| | | | | | | | l | l |
[ T e e e B A R B
T A S B B
| | | | | | | | | | | |
i e e e I e e i
| | | | | | | | | | | |
[ e A e R i e R B
T B Y B
| | | | | | | | | | | |
I e e e e e B e I A I B
| | | | | | | | l | l |
T T T e Y B
T P R
| | | | | | | | | | I
i e e e e it S B
| | | | | | | | |
| | |

0.00 cfs

0 2 46 81012141618 20222426 28 30 32 3436 38 4042 44 4648 50 52 54 5658 60 62 64 6668 70 72

Time (hours)



19038-POST V4 Type Il 24-hr 2YR Rainfall=3.33"

Prepared by {enter your company name here} Printed 9/13/2021
HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC Page 38

Summary for Pond RB2: RB 202,202,203

[92] Warning: Device #2 is above defined storage

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 0.73" for 2YR event
Inflow = 0.33cfs @ 12.08 hrs, Volume= 297 cf

Outflow = 0.09cfs @ 12.03 hrs, Volume= 297 cf, Atten=73%, Lag= 0.0 min
Discarded = 0.09cfs @ 12.03 hrs, Volume= 297 cf

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

Routed to Pond SP3 : SP3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=46.18' @ 12.35 hrs Surf.Area= 236 sf Storage= 130 cf

Plug-Flow detention time= 15.6 min calculated for 297 cf (100% of inflow)
Center-of-Mass det. time= 15.6 min ( 748.5 - 733.0)

Volume Invert Avail.Storage Storage Description
#1 46.50' 509 cf 6.00'D x 6.00'H Recharger x 3 Inside #2
#2 44.50' 532 cf 10.00'D x 9.00'H Stone x 3

2,121 cf Overall - 509 cf Embedded = 1,612 cf x 33.0% Voids
1,041 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 44.50' 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01"
#2  Primary 55.61" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir X 2.00

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

iscarded OutFlow Max=0.09 cfs @ 12.03 hrs HW=44.63' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=44.50" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond RB3: RB 300

Inflow Area = 21,047 sf, 0.00% Impervious, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=0%, Lag= 0.0 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0cf

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

Routed to Pond SP2 : SP2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=58.50' @ 0.00 hrs Surf.Area= 57 sf Storage= 0 cf

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

Volume Invert Avail.Storage Storage Description
#1 59.50' 50 cf 4.00'D x 4.00'H Recharger Inside #2
#2 58.50' 133 c¢f 6.00'D x 8.00'H Stone x 2

452 cf Overall - 50 cf Embedded = 402 cf x 33.0% Voids
183 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 58.50' 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01'
#2  Primary 65.50" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir

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

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

iscarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=58.50" (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=58.50" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond SP1: SP1
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Summary for Pond TT1: Tree Trench 1

[81] Warning: Exceeded Pond DMH by 0.29' @ 12.55 hrs

Inflow Area = 14,439 sf, 70.50% Impervious, Inflow Depth = 2.15" for 2YR event
Inflow = 0.67 cfs @ 12.07 hrs, Volume= 2,582 cf

Outflow = 0.35cfs @ 12.23 hrs, Volume= 2,583 cf, Atten=49%, Lag= 9.5 min
Discarded = 0.12cfs @ 11.64 hrs, Volume= 2,376 cf

Primary = 0.22cfs@ 12.23 hrs, Volume= 206 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=54.53' @ 12.23 hrs Surf.Area= 639 sf Storage= 483 cf

Plug-Flow detention time= 17.0 min calculated for 2,582 cf (100% of inflow)
Center-of-Mass det. time= 17.0 min ( 772.2 - 755.2)

Volume Invert Avail.Storage Storage Description
#1 52.34' 627 cf 6.20'W x 103.00'L x 3.00'H Prismatoid
1,916 cf Overall - 32 cf Embedded = 1,884 cf x 33.3% Voids
#2 53.78' 32 cf 8.0" Round Pipe Storage Inside #1

L=92.0' S=0.0050"/"
659 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 52.34' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01"
#2  Primary 54.30' 12.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

iscarded OutFlow Max=0.12 cfs @ 11.64 hrs HW=52.37" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.22 cfs @ 12.23 hrs HW=54.53" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.22 cfs @ 1.63 fps)
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Summary for Pond TT2: Tree Trench 2

[81] Warning: Exceeded Pond 200 by 0.97' @ 12.55 hrs

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 2.97" for 2YR event
Inflow = 0.36 cfs @ 12.07 hrs, Volume= 1,209 cf

Outflow = 0.36 cfs @ 12.08 hrs, Volume= 1,209 cf, Atten=0%, Lag= 0.4 min
Discarded = 0.03cfs @ 11.21 hrs, Volume= 912 cf

Primary = 0.33cfs@ 12.08 hrs, Volume= 297 cf

Routed to Pond RB2 : RB 202,202,203

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=52.98' @ 12.08 hrs Surf.Area= 150 sf Storage= 153 cf

Plug-Flow detention time= 22.1 min calculated for 1,209 cf (100% of inflow)
Center-of-Mass det. time= 22.1 min ( 776.8 - 754.7 )

Volume Invert Avail.Storage Storage Description
#1 50.16' 184 cf 5.00'W x 30.00'L x 3.80'H Prismatoid
570 cf Overall - 17 cf Embedded = 553 cf x 33.3% Voids
#2 51.66' 17 cf 8.0 Round Pipe Storage Inside #1

L=50.0' S=0.0050"/"
201 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 50.16' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01"
#2  Primary 52.70' 12.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

iscarded OutFlow Max=0.03 cfs @ 11.21 hrs HW=50.20" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.33 cfs @ 12.08 hrs HW=52.98" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.33 cfs @ 1.81 fps)
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Summary for Pond URC1: URC-1

Inflow Area = 65,148 sf, 46.04% Impervious, Inflow Depth = 0.99" for 2YR event
Inflow = 140 cfs @ 12.11 hrs, Volume= 5,364 cf

Outflow = 040 cfs @ 12.05 hrs, Volume= 5,364 cf, Atten=71%, Lag= 0.0 min
Discarded = 0.40cfs @ 12.05 hrs, Volume= 5,364 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=49.87' @ 12.51 hrs Surf.Area= 0.048 ac Storage= 0.020 af

Plug-Flow detention time= 10.1 min calculated for 5,363 cf (100% of inflow)
Center-of-Mass det. time= 10.1 min ( 828.0 - 817.9)

Volume Invert  Avail.Storage Storage Description
#1A 48.60"' 0.087 af 16.33'W x 128.59'L x 7.25'H Field A
0.350 af Overall - 0.087 af Embedded = 0.262 af x 33.3% Voids
#2A 50.60' 0.087 af ADS_StormTech MC-3500 d +Cap x 34 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

34 Chambers in 2 Rows

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

0.175 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 48.60' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.40 cfs @ 12.05 hrs HW=48.69" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)
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Pond URC1: URC-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

17 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 125.59' Row Length +18.0" End Stone x 2 =
128.59' Base Length

2 Rows x 77.0" Wide + 6.0" Spacing x 1 + 18.0" Side Stone x 2 = 16.33' Base Width

24.0" Stone Base + 45.0" Chamber Height + 18.0" Stone Cover = 7.25' Field Height

34 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 3,798.0 cf Chamber Storage

15,227.2 cf Field - 3,798.0 cf Chambers = 11,429.2 cf Stone x 33.3% Voids = 3,805.9 cf Stone Storage
Chamber Storage + Stone Storage = 7,603.9 cf = 0.175 af

Overall Storage Efficiency = 49.9%

Overall System Size = 128.59' x 16.33' x 7.25'

34 Chambers

564.0 cy Field
423.3 cy Stone
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Summary for Pond URC2: URC-2

Inflow Area = 10,700 sf,100.00% Impervious, Inflow Depth = 3.10" for 2YR event
Inflow = 0.82cfs @ 12.07 hrs, Volume= 2,762 cf

Outflow = 0.16cfs @ 11.70 hrs, Volume= 2,762 cf, Atten=81%, Lag= 0.0 min
Discarded = 0.16 cfs @ 11.70 hrs, Volume= 2,762 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=56.28' @ 12.50 hrs Surf.Area= 812 sf Storage= 654 cf

Plug-Flow detention time= 22.0 min calculated for 2,761 cf (100% of inflow)
Center-of-Mass det. time= 22.0 min ( 776.6 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1A 54.10' 1,366 cf 16.33'W x 49.72'L x 6.75'H Field A
5,482 cf Overall - 1,379 cf Embedded = 4,103 cf x 33.3% Voids
#2A 56.10' 1,379 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 2 Rows

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

2,745 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 54.10" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.16 cfs @ 11.70 hrs HW=54.17" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.16 cfs)
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Pond URC2: URC-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

6 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 46.72' Row Length +18.0" End Stone x 2 = 49.72'
Base Length

2 Rows x 77.0" Wide + 6.0" Spacing x 1 + 18.0" Side Stone x 2 = 16.33' Base Width

24.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 1,379.0 cf Chamber Storage

5,481.6 cf Field - 1,379.0 cf Chambers = 4,102.6 cf Stone x 33.3% Voids = 1,366.2 cf Stone Storage
Chamber Storage + Stone Storage = 2,745.2 cf = 0.063 af

Overall Storage Efficiency = 50.1%

Overall System Size =49.72' x 16.33' X 6.75'

12 Chambers

203.0 cy Field
151.9 cy Stone

O
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Pond URC2: URC-2
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Summary for Pond URC3: URC-3

Inflow Area = 13,828 sf, 66.66% Impervious, Inflow Depth = 2.07" for 2YR event
Inflow = 0.68 cfs @ 12.09 hrs, Volume= 2,380 cf

Outflow = 0.15cfs @ 11.95 hrs, Volume= 2,380 cf, Atten=79%, Lag= 0.0 min
Discarded = 0.15cfs @ 11.95 hrs, Volume= 2,380 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=56.61' @ 12.51 hrs Surf.Area= 765 sf Storage= 460 cf

Plug-Flow detention time= 15.0 min calculated for 2,380 cf (100% of inflow)
Center-of-Mass det. time= 15.0 min ( 811.2 - 796.2)

Volume Invert Avail.Storage Storage Description
#1A 54.80' 1,250 cf 22.25'W x 34.38'L x 6.75'H Field A
5,163 cf Overall - 1,409 cf Embedded = 3,755 cf x 33.3% Voids
#2A 56.80' 1,409 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 3 Rows

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

2,659 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 54.80" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.15 cfs @ 11.95 hrs HW=54.87" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.15 cfs)
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Pond URC3: URC-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

4 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 32.38' Row Length +12.0" End Stone x 2 = 34.38'
Base Length

3 Rows x 77.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.25' Base Width

24.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 1,408.8 cf Chamber Storage

5,163.4 cf Field - 1,408.8 cf Chambers = 3,754.6 cf Stone x 33.3% Voids = 1,250.3 cf Stone Storage
Chamber Storage + Stone Storage = 2,659.1 cf = 0.061 af

Overall Storage Efficiency = 51.5%

Overall System Size = 34.38' x 22.25' x 6.75'

12 Chambers

191.2 cy Field
139.1 cy Stone

ALYV
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Pond URC3: URC-3

Hydrograph
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Summary for Pond URC4: URC-4

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 3.10" for 2YR event
Inflow = 0.77 cfs @ 12.07 hrs, Volume= 2,581 cf

Outflow = 0.13cfs@ 11.68 hrs, Volume= 2,581 cf, Atten=83%, Lag= 0.0 min
Discarded = 0.13cfs @ 11.68 hrs, Volume= 2,581 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=58.18' @ 12.51 hrs Surf.Area= 823 sf Storage= 648 cf

Plug-Flow detention time= 26.2 min calculated for 2,580 cf (100% of inflow)
Center-of-Mass det. time= 26.2 min ( 780.8 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1A 56.30' 1,243 cf 23.25'W x 35.38'L x 6.25'H Field A
5,141 cf Overall - 1,409 cf Embedded = 3,732 cf x 33.3% Voids
#2A 57.80' 1,409 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 3 Rows

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

2,652 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 56.30" 7.000 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.13 cfs @ 11.68 hrs HW=56.36" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.13 cfs)
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Pond URC4: URC-4 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

4 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 32.38' Row Length +18.0" End Stone x 2 = 35.38'
Base Length

3 Rows x 77.0" Wide + 6.0" Spacing x 2 + 18.0" Side Stone x 2 = 23.25' Base Width

18.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.25' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 1,408.8 cf Chamber Storage

5,141.2 cf Field - 1,408.8 cf Chambers = 3,732.3 cf Stone x 33.3% Voids = 1,242.9 cf Stone Storage
Chamber Storage + Stone Storage = 2,651.7 cf = 0.061 af

Overall Storage Efficiency = 51.6%

Overall System Size = 35.38' x 23.25' x 6.25'

12 Chambers

190.4 cy Field
138.2 cy Stone

YAV
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Pond URC4: URC-4
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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-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.15"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.07 cfs 1,973 cf

SubcatchmentDA2a: DA2a Runoff Area=21,047 sf 0.00% Impervious Runoff Depth=0.07"
Flow Length=339" Tc=17.5 min CN=35 Runoff=0.00 cfs 125 cf

SubcatchmentDA2b: DA2b pervious Runoff Area=4,610 sf 0.00% Impervious Runoff Depth=0.18"
Tc=5.0 min CN=39 Runoff=0.00 cfs 69 cf

SubcatchmentDA2bi: DA2b impervious Runoff Area=9,218 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=1.05 cfs 3,582 cf

SubcatchmentDA2c: DA2c Runoff Area=30,952 sf 0.00% Impervious Runoff Depth=0.05"
Flow Length=255" Tc=21.2 min CN=34 Runoff=0.00 cfs 131 cf

SubcatchmentDA3a: DA3a pervious Runoff Area=30,896 sf 0.00% Impervious Runoff Depth=0.05"
Tc=5.0 min CN=34 Runoff=0.00 cfs 131 cf

SubcatchmentDA3ai: DA3a impervious Runoff Area=19,813 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=2.26 cfs 7,700 cf

SubcatchmentDA3b: DA3b pervious Runoff Area=4,260 sf 0.00% Impervious Runoff Depth=0.07"
Tc=5.0 min CN=35 Runoff=0.00 cfs 25 cf

SubcatchmentDA3Dbi: DA3b impervious Runoff Area=10,179 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=1.16 cfs 3,956 cf

SubcatchmentDA3c: DA3c pervious Runoff Area=26,141 sf 0.00% Impervious Runoff Depth=0.02"
Tc=5.0 min CN=32 Runoff=0.00 cfs 42 cf

SubcatchmentDA3ci: DA3c impervious Runoff Area=3,179 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=0.36 cfs 1,235 cf

SubcatchmentDA3d: DA3d pervious Runoff Area=197 sf 0.00% Impervious Runoff Depth=0.18"
Tc=5.0 min CN=39 Runoff=0.00 cfs 3 cf

SubcatchmentDA3di: DA3d impervious Runoff Area=4,686 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=0.53 cfs 1,821 cf

SubcatchmentR1E: EAST ROOF Runoff Area=10,700 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=1.22 cfs 4,158 cf

SubcatchmentR1W: WEST ROOF Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=98 Runoff=1.14 cfs 3,886 cf

Pond 100: CB 100 Peak Elev=50.39"' Inflow=0.36 cfs 1,277 cf
12.0" Round Culvert n=0.013 L=4.0' S=0.0050"'" Outflow=0.36 cfs 1,277 cf
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Pond 200: CB 200 Peak Elev=52.20" Inflow=0.53 cfs 1,824 cf

Primary=0.53 cfs 1,824 cf Secondary=0.00 cfs 0 cf Outflow=0.53 cfs 1,824 cf

Pond BIO1: BIO 1 Peak Elev=59.46' Storage=1,244 cf Inflow=2.26 cfs 7,830 cf
Outflow=2.10 cfs 7,830 cf

Pond BIO2: BIO 2 Peak Elev=63.13"' Storage=385 cf Inflow=1.05 cfs 3,651 cf
Outflow=1.02 cfs 3,651 cf

Pond DMH: DMH 200 Peak Elev=54.61" Inflow=1.16 cfs 3,981 cf
Primary=0.89 cfs 3,836 cf Secondary=0.27 cfs 145 cf Outflow=1.16 cfs 3,981 cf

Pond RB1: RB 101,102 Peak Elev=43.31' Storage=311 cf Inflow=0.36 cfs 1,277 cf
Discarded=0.06 cfs 1,277 cf Primary=0.00 cfs 0 cf Outflow=0.06 cfs 1,277 cf

Pond RB2: RB 202,202,203 Peak Elev=47.93' Storage=348 cf Inflow=0.50 cfs 632 cf
Discarded=0.09 cfs 632 cf Primary=0.00 cfs 0 cf Outflow=0.09 cfs 632 cf

Pond RB3: RB 300 Peak Elev=58.52" Storage=0 cf Inflow=0.00 cfs 125 cf
Discarded=0.00 cfs 125 cf Primary=0.00 cfs 0 cf Outflow=0.00 cfs 125 cf

Pond SP1: SP1 Inflow=0.07 cfs 1,973 cf
Primary=0.07 cfs 1,973 cf

Pond SP2: SP2 Inflow=0.00 cfs 131 cf
Primary=0.00 cfs 131 cf

Pond SP3: SP3 Inflow=0.00 cfs O cf
Primary=0.00 cfs O cf

Pond TT1: Tree Trench 1 Peak Elev=54.72' Storage=526 cf Inflow=0.89 cfs 3,836 cf
Discarded=0.12 cfs 3,178 cf Primary=0.68 cfs 658 cf Outflow=0.81 cfs 3,836 cf

Pond TT2: Tree Trench 2 Peak Elev=53.05' Storage=156 cf Inflow=0.53 cfs 1,824 cf
Discarded=0.03 cfs 1,192 cf Primary=0.50 cfs 632 cf Outflow=0.53 cfs 1,824 cf

Pond URC1: URC-1 Peak Elev=51.29' Storage=0.058 af Inflow=3.00 cfs 8,633 cf
Outflow=0.40 cfs 8,633 cf

Pond URC2: URC-2 Peak Elev=57.20' Storage=1,207 cf Inflow=1.22 cfs 4,158 cf
Outflow=0.16 cfs 4,158 cf

Pond URC3: URC-3 Peak Elev=57.60" Storage=992 cf Inflow=1.02 cfs 3,651 cf
Outflow=0.15 cfs 3,651 cf

Pond URC4: URC-4 Peak Elev=59.04' Storage=1,173 cf Inflow=1.14 cfs 3,886 cf
Outflow=0.13 cfs 3,886 cf

Total Runoff Area = 344,518 sf Runoff Volume = 28,837 cf Average Runoff Depth = 1.00"
75.98% Pervious = 261,763 sf 24.02% Impervious = 82,755 sf
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Summary for Subcatchment DA1: DA1

Runoff = 0.07cfs @ 13.90 hrs, Volume= 1,973 cf, Depth= 0.15"
Routed to Pond SP1 : SP1

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 10YR Rainfall=4.90"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Type Il 24-hr 10YR Rainfall
DA1

Subcatchment DA1:
Hydrograph
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Summary for Subcatchment DA2a: DA2a

CN for permeable pavers taken from Rl Stormwater Design

Runoff = 0.00cfs @ 15.46 hrs, Volume=
Routed to Pond RB3 : RB 300

125 cf, Depth= 0.07"

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

Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description

10,227 30 Woods, Good, HSG A
10,036 39 >75% Grass cover, Good, HSG A

* 784 40  Pervious Pavers
21,047 35 Weighted Average
21,047 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B

Woods: Dense underbrush n=0.800 P2= 3.33"

2.5 164 0.0490 1.11
Woodland Kv= 5.0 fps
14 125 0.0480 1.53

Shallow Concentrated Flow, B to C

Shallow Concentrated Flow, C to D (RB 3)
Short Grass Pasture Kv= 7.0 fps

17.5 339 Total

Subcatchment DA2a: DA2a
Hydrograph
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: ~ Runoff Depth=0.07"
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0.01 hrs

0.18"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

69 cf, Depth

Direct Entry, Direct

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)

4.90"

>75% Grass cover, Good, HSG A

Summary for Subcatchment DA2b: DA2b pervious
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

0.00cfs @ 12.48 hrs, Volume

CN Description
39

Area (sf)
4,610
4,610

Tc Length
(feet)

(min)

Routed to Pond BIO2 : BIO 2
5.0
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Printed 9/13/2021
0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

3,582 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

(ft/sec)
Subcatchment DA2bi: DA2b impervious

4.90"

Summary for Subcatchment DA2bi: DA2b impervious
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

1.05cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

7,329
1,889
9,218
9,218
(feet)

2 cf
4.66"
) min
N=98

C

epth

y
Rainfa

m

D

oil
of

10YR
off
v
n

iRu:n
uno
R

R

Area (sf)
Tc Length

(min)

Routed to Pond BIO2 : BIO 2
5.0
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Type lll 24-hr 10YR Rainfall

Runoff
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Summary for Subcatchment DA2c: DA2c

CN for permeable pavers taken from Rl Stormwater Design

Runoff 0.00cfs @ 15.90 hrs, Volume=
Routed to Pond SP2 : SP2

131 cf, Depth= 0.05"

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

Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
16,723 30 Woods, Good, HSG A
14,229 39 >75% Grass cover, Good, HSG A
30,952 34 Weighted Average
30,952 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
1.2 50 0.0200 0.71 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
2.1 155 0.0320 1.25 Shallow Concentrated Flow, C to SP2
Short Grass Pasture Kv=7.0 fps
21.2 255 Total

Subcatchment DA2c: DA2c
Hydrograph
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Runoff

Summary for Subcatchment DA3a: DA3a pervious

0.00cfs @ 15.65 hrs, Volume=

Routed to Pond BIO1 : BIO 1

1

31 cf, Depth= 0.05"

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 10YR Rainfall=4.90"

Area (sf) CN Description
12,237 39 >75% Grass cover, Good, HSG A
18,659 30 Woods, Good, HSG A
30,896 34 Weighted Average
30,896 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct
Subcatchment DA3a: DA3a pervious
Hydrograph
0005
o005y |~ [000cfs| = + AR EE R
0.0045F + 1 - T L Rt Bt St Sl el el Bl Kot Bl St sl ol el Bl el B *r = +
ood | EZG ypelll 24-hr
00044 | R R R B e P T e P R G
oot | G *1:1:1:[::::::::,1,1:1,[’!9‘(53?@!‘?,’!:4,,99{',:
st |72 % Runoff Area=30,896 sf
sl ¢ @ Runoff Volume=131cf
ug 0'003_?" | R I B R | S S R F e B O O R R G S B L 1
Syl oz 0 LRun‘afﬁD pth=0. 03“
Soo2{ | A ] L
el 24 W Tc=5.0min
0.002F4 T T T T T T T T T T O T T T AT T T T T T ST T T
o2y | 4 B4 CN=34
0,001—;",7—\——\——\—4—+— A —_ N e e, ——]——]——,——_—————-_—_.—__—__—_—_—_———
ot] W
000t | A
0.001—;’/,**\**\**\*ﬁ*7* s i el el el el Bl B e e el e A i Bt St il il it Bl i Bl Bl ol i
oo |
0000—’/,7—\——\——\—4—+— - == == == Bl i e e B B e e e B B B e e e e A it
0000_,’\ | | | | \A "'\ /\ "\ "\ "'\ | | | | | | | | | | | | | | | | | | | | | | |
0'0'"'é'"'A'"'é'"'é'"i'd"i'é"%ﬁ"%‘és"i'é"é'é"é'z’"'zli"é'e's"éé"é'é"é'z"'éli"é'é"é'é"21'6"215"212"21%"A'é"é'é"é'z"'é'ai"é'é"é,'é"é'é"é'z'"éii"é'é"é'é"%'6"'7'2

Time (hours)



4.90"
Page 70

Printed 9/13/2021
0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

7,700 cf, Depth

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

Subcatchment DA3ai: DA3a impervious

(ft/sec)

4.90"

100.00% Impervious Area

:BIO 1

(ft/ft)

Summary for Subcatchment DA3ai: DA3a impervious

2.26 cfs @ 12.07 hrs, Volume

98 Paved parking, HSG A

98 Sidewalk, HSG A

98 Weighted Average

Slope Velocity Capacity Description

CN Description

(feet)

1,466
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Area (sf)
18,347
19,813
19,813

Tc Length

(min)

Routed to Pond BIO1
5.0
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Summary for Subcatchment DA3b: DA3b pervious

Runoff 0.00cfs @ 15.27 hrs, Volume=
Routed to Pond DMH : DMH 200

25 cf, Depth= 0.07"

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

Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
2,324 39 >75% Grass cover, Good, HSG A
1,936 30 Woods, Good, HSG A
4,260 35 Weighted Average
4,260 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct
Subcatchment DA3b: DA3b pervious
Hydrograph
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0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

3,956 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

(ft/sec)
Subcatchment DA3bi: DA3b impervious

4.90"

Summary for Subcatchment DA3bi: DA3b impervious
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

1.16 cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

9,486
693
10,179
10,179
(feet)

P Vi
1S /V////////////V///V//vvv//vzv%//u

Area (sf)
Tc Length

(min)

Routed to Pond DMH : DMH 200
5.0
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Type Il 24-hr 10YR Rainfall=4.90"
Printed 9/13/2021
Page 73

Summary for Subcatchment DA3c: DA3c pervious

Runoff
Routed to Pond 100 : CB 100

0.00cfs @ 21.65 hrs, Volume=

42 cf, Depth= 0.02"

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

Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
4,662 39 >75% Grass cover, Good, HSG A
21,479 30 Woods, Good, HSG A
26,141 32 Weighted Average
26,141 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct
Subcatchment DA3c: DA3c pervious
Hydrograph
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4.66"

1,235 cf, Depth

Summary for Subcatchment DA3ci: DA3c impervious

0.36 cfs @ 12.07 hrs, Volume

Runoff

Routed to Pond 100 : CB 100

0.01 hrs

0.00-72.00 hrs, dt

SCS, Weighted-CN, Time Span

4.90"

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10YR Rainfall

CN Description

Area (sf)

98 Paved parking, HSG A
100.00% Impervious Area

98 Sidewalks, HSG A
98 Weighted Average

2,649

530
3,179
3,179

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

5.0

Direct Entry, Direct

Subcatchment DA3ci: DA3c impervious
Hydrograph
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Summary for Subcatchment DA3d: DA3d pervious

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

= 0.18"

3 cf, Depth

0.00cfs @ 12.48 hrs, Volume

Routed to Pond 200 : CB 200

Runoff

0.01 hrs

0.00-72.00 hrs, dt

SCS, Weighted-CN, Time Span

4.90"

>75% Grass cover, Good, HSG A

100.00% Pervious Area

CN Description
39

197
197

Area (sf)

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10YR Rainfall

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

Tc Length
(feet)

(min)

Direct Entry, Direct

Subcatchment DA3d: DA3d pervious
Hydrograph
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Printed 9/13/2021
0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

1,821 cf, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)

4.90"

100.00% Impervious Area

(ft/ft)

Summary for Subcatchment DA3di: DA3d impervious

Slope Velocity Capacity Description

0.53cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A

CN Description

Area (sf)
4,686
4,686

Tc Length
(feet)

(min)

Routed to Pond 200 : CB 200
5.0
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 10YR Rainfall

Runoff
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Printed 9/13/2021
0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

4,158 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span
Subcatchment R1E: EAST ROOF

(ft/sec)

4.90"

Summary for Subcatchment R1E: EAST ROOF

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

1.22 cfs @ 12.07 hrs, Volume

CN Description
98 Roofs, HSG A

Area (sf)
10,700
10,700

Tc Length
(feet)

(min)

Routed to Pond URC2 : URC-2
5.0
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 10YR Rainfall

Runoff
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Printed 9/13/2021
0.01 hrs

4.66"

Type Il 24-hr 10YR Rainfall
0.00-72.00 hrs, dt

3,886 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

(ft/sec)
Subcatchment R1W: WEST ROOF

4.90"

Summary for Subcatchment R1W: WEST ROOF

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

1.14 cfs @ 12.07 hrs, Volume

CN Description
98 Roofs, HSG A

Area (sf)
10,000
10,000

Tc Length
(feet)

(min)

Routed to Pond URC4 : URC-4
5.0
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 10YR Rainfall

Runoff
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Type Il 24-hr 10YR Rainfall=4.90"
Printed 9/13/2021
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Summary for Pond 100: CB 100
[57] Hint: Peaked at 50.39' (Flood elevation advised)
Inflow Area = 29,320 sf, 10.84% Impervious, Inflow Depth = 0.52" for 10YR event
Inflow = 0.36 cfs @ 12.07 hrs, Volume= 1,277 cf
Outflow = 0.36 cfs @ 12.07 hrs, Volume= 1,277 cf, Atten=0%, Lag= 0.0 min
Primary = 0.36 cfs @ 12.07 hrs, Volume= 1,277 cf
Routed to Pond RB1 : RB 101,102
Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=50.39' @ 12.07 hrs
Device Routing Invert Outlet Devices
#1  Primary 50.00' 12.0" Round Culvert
L=4.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 50.00' / 49.98"' S=0.0050"'/" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.36 cfs @ 12.07 hrs HW=50.39" (Free Discharge)
1=Culvert (Barrel Controls 0.36 cfs @ 1.89 fps)

Pond 100: CB 100

Hydrograph
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Summary for Pond 200: CB 200

[57] Hint: Peaked at 52.20' (Flood elevation advised)

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 4.48" for 10YR event
Inflow = 0.53 cfs @ 12.07 hrs, Volume= 1,824 cf
Outflow = 0.53cfs @ 12.07 hrs, Volume= 1,824 cf, Atten=0%, Lag= 0.0 min
Primary = 0.53cfs @ 12.07 hrs, Volume= 1,824 cf

Routed to Pond TT2 : Tree Trench 2
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routed to Pond RB2 : RB 202,202,203

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=52.20' @ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Secondary 52.70' 12.0" Round Culvert
L=4.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 52.70' / 52.68"' S=0.0050'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Primary 51.66' 8.0" Round Culvert
L=50.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 51.66'/ 51.41' S=0.0050'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#3  Secondary 55.79" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.53 cfs @ 12.07 hrs HW=52.20" (Free Discharge)
2=Culvert (Barrel Controls 0.53 cfs @ 2.42 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=51.66" (Free Discharge)
1=Culvert ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Page 81

Printed 9/13/2021

Type Il 24-hr 10YR Rainfall=4.90"

Pond 200: CB 200

Hydrograph
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Summary for Pond BIO1: BIO 1

Inflow Area = 50,709 sf, 39.07% Impervious, Inflow Depth = 1.85" for 10YR event
Inflow = 226 cfs @ 12.07 hrs, Volume= 7,830 cf

Outflow = 210cfs @ 12.10 hrs, Volume= 7,830 cf, Atten=7%, Lag= 1.8 min
Primary = 210cfs @ 12.10 hrs, Volume= 7,830 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=59.46' @ 12.10 hrs Surf.Area= 1,643 sf Storage= 1,244 cf

Plug-Flow detention time= 62.4 min calculated for 7,829 cf (100% of inflow)
Center-of-Mass det. time= 62.4 min ( 816.2 - 753.8 )

Volume Invert Avail.Storage Storage Description
#1 58.50' 2,210 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
58.50 800 0 0
59.00 1,380 545 545
60.00 1,950 1,665 2,210
Device Routing Invert Outlet Devices
#1  Primary 55.09' 12.0" Round Culvert

L=45.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 55.09' / 54.87' S=0.0049 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 59.25' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 55.38' 4.0" Round Culvert

L= 38.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 55.38'/55.19' S=0.0050"'/'" Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#4  Device 3 58.50' 2.470 in/hr Exfiltration over Surface area

Primary OutFlow Max=2.10 cfs @ 12.10 hrs HW=59.46" (Free Discharge)
=Culvert (Passes 2.10 cfs of 5.87 cfs potential flow)
t2=0rificelGrate (Weir Controls 2.01 cfs @ 1.51 fps)
=Culvert (Passes 0.09 cfs of 0.62 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.09 cfs)
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Summary for Pond BIO2: BIO 2

Inflow Area = 13,828 sf, 66.66% Impervious, Inflow Depth = 3.17" for 10YR event
Inflow = 1.05cfs @ 12.07 hrs, Volume= 3,651 cf

Outflow = 1.02cfs @ 12.09 hrs, Volume= 3,651 cf, Atten= 3%, Lag= 1.2 min
Primary = 1.02cfs @ 12.09 hrs, Volume= 3,651 cf

Routed to Pond URC3 : URC-3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=63.13' @ 12.09 hrs Surf.Area= 792 sf Storage= 385 cf

Plug-Flow detention time= 39.3 min calculated for 3,651 cf (100% of inflow)
Center-of-Mass det. time= 39.3 min ( 791.9 - 752.5)

Volume Invert Avail.Storage Storage Description
#1 62.50' 1,340 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.50 450 0 0
63.00 700 288 288
64.00 1,405 1,053 1,340
Device Routing Invert Outlet Devices
#1  Primary 59.00' 12.0" Round Culvert

L= 25.0' CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 59.00' / 58.88"' S=0.0048 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 63.00" 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 59.30' 4.0" Round Culvert

L= 25.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 59.30'/ 59.18' S=0.0048"'/'" Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 0.09 sf

#4  Device 3 62.50' 2.470 in/hr Exfiltration over Surface area

Primary OutFlow Max=1.02 cfs @ 12.09 hrs HW=63.13" (Free Discharge)
=Culvert (Passes 1.02 cfs of 7.21 cfs potential flow)
t2=0rificelGrate (Weir Controls 0.97 cfs @ 1.18 fps)
=Culvert (Passes 0.05 cfs of 0.63 cfs potential flow)
4=Exfiltration (Exfiltration Controls 0.05 cfs)
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Summary for Pond DMH: DMH 200

[57] Hint: Peaked at 54.61' (Flood elevation advised)

Inflow Area = 14,439 sf, 70.50% Impervious, Inflow Depth = 3.31" for 10YR event
Inflow = 116 cfs @ 12.07 hrs, Volume= 3,981 cf
Outflow = 1.16 cfs @ 12.07 hrs, Volume= 3,981 cf, Atten=0%, Lag= 0.0 min
Primary = 0.89cfs @ 12.07 hrs, Volume= 3,836 cf

Routed to Pond TT1 : Tree Trench 1
Secondary = 0.27 cfs @ 12.07 hrs, Volume= 145 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=54.61' @ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Secondary 54.30' 12.0" Round Culvert
L=9.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 54.30' / 54.26' S=0.0044 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Primary 53.78' 12.0" Round Culvert
L=98.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 53.78' / 53.78"' S=0.0000'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.89 cfs @ 12.07 hrs HW=54.61" (Free Discharge)
2=Culvert (Barrel Controls 0.89 cfs @ 1.73 fps)

econdary OutFlow Max=0.27 cfs @ 12.07 hrs HW=54.61" (Free Discharge)
1=Culvert (Barrel Controls 0.27 cfs @ 1.90 fps)
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Summary for Pond RB1: RB 101,102

Inflow Area = 29,320 sf, 10.84% Impervious, Inflow Depth = 0.52" for 10YR event
Inflow = 0.36 cfs @ 12.07 hrs, Volume= 1,277 cf

Outflow = 0.06 cfs @ 11.66 hrs, Volume= 1,277 cf, Atten=83%, Lag= 0.0 min
Discarded = 0.06 cfs @ 11.66 hrs, Volume= 1,277 cf

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

Routed to Pond SP3 : SP3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=43.31' @ 12.52 hrs Surf.Area= 157 sf Storage= 311 cf

Plug-Flow detention time= 26.4 min calculated for 1,277 cf (100% of inflow)
Center-of-Mass det. time= 26.4 min ( 789.2 - 762.8 )

Volume Invert Avail.Storage Storage Description
#1 41.00' 339 cf 6.00'D x 6.00'H Recharger x 2 Inside #2
#2 39.00 355 cf 10.00'D x 9.00'H Stone x 2

1,414 cf Overall - 339 cf Embedded = 1,074 cf x 33.0% Voids
694 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 39.00" 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01'
#2  Primary 46.50' 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir X 2.00

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

iscarded OutFlow Max=0.06 cfs @ 11.66 hrs HW=39.09' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=39.00' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond RB2: RB 202,202,203

[92] Warning: Device #2 is above defined storage

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 1.55" for 10YR event
Inflow = 0.50 cfs @ 12.08 hrs, Volume= 632 cf

Outflow = 0.09cfs @ 11.88 hrs, Volume= 632 cf, Atten=82%, Lag= 0.0 min
Discarded = 0.09cfs @ 11.88 hrs, Volume= 632 cf

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

Routed to Pond SP3 : SP3

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=47.93' @ 12.47 hrs Surf.Area= 236 sf Storage= 348 cf

Plug-Flow detention time= 36.9 min calculated for 632 cf (100% of inflow)
Center-of-Mass det. time= 36.9 min ( 769.8 - 732.9)

Volume Invert Avail.Storage Storage Description
#1 46.50' 509 cf 6.00'D x 6.00'H Recharger x 3 Inside #2
#2 44.50' 532 cf 10.00'D x 9.00'H Stone x 3

2,121 cf Overall - 509 cf Embedded = 1,612 cf x 33.0% Voids
1,041 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 44.50' 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01"
#2  Primary 55.61" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir X 2.00

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

iscarded OutFlow Max=0.09 cfs @ 11.88 hrs HW=44.64' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=44.50" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond RB3: RB 300

Inflow Area = 21,047 sf, 0.00% Impervious, Inflow Depth = 0.07" for 10YR event
Inflow = 0.00 cfs @ 15.46 hrs, Volume= 125 cf

Outflow = 0.00cfs @ 15.50 hrs, Volume= 125 cf, Atten=0%, Lag= 2.7 min
Discarded = 0.00cfs @ 15.50 hrs, Volume= 125 cf

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

Routed to Pond SP2 : SP2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=58.52' @ 15.50 hrs Surf.Area= 57 sf Storage= 0 cf

Plug-Flow detention time= 1.1 min calculated for 125 cf (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 1,113.8 - 1,112.7 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 50 cf 4.00'D x 4.00'H Recharger Inside #2
#2 58.50' 133 c¢f 6.00'D x 8.00'H Stone x 2

452 cf Overall - 50 cf Embedded = 402 cf x 33.0% Voids
183 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 58.50' 8.270 in/hr Exfiltration X 2.00 over Surface area Phase-In=0.01'
#2  Primary 65.50" 5.0'long x 5.0' breadth Broad-Crested Rectangular Weir

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

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

iscarded OutFlow Max=0.02 cfs @ 15.50 hrs HW=58.52' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=58.50" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond SP1: SP1

Inflow)

[40] Hint: Not Described (Outflow

0.15" for 10YR event

9.44% Impervious, Inflow Depth

158,640 sf,
0.07 cfs @ 13.90 hrs, Volume

Inflow Area
Inflow

1,973 cf

0.0 min

0%, Lag=

= 1,973 cf, Atten

0.07 cfs @ 13.90 hrs, Volume

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span
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Summary for Pond SP2: SP2

Inflow)

[40] Hint: Not Described (Outflow

0.03" for 10YR event

0.00% Impervious, Inflow Depth

= 51,999 sf,
0.00 cfs @ 15.90 hrs, Volume

Inflow Area
Inflow

131 cf

0.0 min

=0%, Lag=

131 cf, Atten

0.00cfs @ 15.90 hrs, Volume

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Stor-Ind method, Time Span
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0.00-72.00 hrs, dt=0.01 hrs
Hydrograph

Summary for Pond SP3: SP3

Inflow)
0.00 hrs, Volume

0.00 hrs, Volume

34,203 sf, 23.00% Impervious, Inflow Depth = 0.00"

0.00 cfs @
0.00 cfs @
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Summary for Pond TT1: Tree Trench 1

[81] Warning: Exceeded Pond DMH by 0.29' @ 12.56 hrs

Inflow Area = 14,439 sf, 70.50% Impervious, Inflow Depth = 3.19" for 10YR event
Inflow = 0.89cfs @ 12.07 hrs, Volume= 3,836 cf

Outflow = 0.81cfs@ 12.11 hrs, Volume= 3,836 cf, Atten=10%, Lag= 2.6 min
Discarded = 0.12cfs @ 11.47 hrs, Volume= 3,178 cf

Primary = 0.68cfs@ 12.11 hrs, Volume= 658 cf

Routed to Pond URC1 : URC-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=54.72' @ 12.11 hrs Surf.Area= 639 sf Storage= 526 cf

Plug-Flow detention time= 15.7 min calculated for 3,835 cf (100% of inflow)
Center-of-Mass det. time= 15.7 min ( 766.4 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 52.34' 627 cf 6.20'W x 103.00'L x 3.00'H Prismatoid
1,916 cf Overall - 32 cf Embedded = 1,884 cf x 33.3% Voids
#2 53.78' 32 cf 8.0" Round Pipe Storage Inside #1

L=92.0' S=0.0050"/"
659 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 52.34' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01"
#2  Primary 54.30' 12.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

iscarded OutFlow Max=0.12 cfs @ 11.47 hrs HW=52.37" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.68 cfs @ 12.11 hrs HW=54.72" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.68 cfs @ 2.20 fps)
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Pond TT1
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Summary for Pond TT2: Tree Trench 2

[81] Warning: Exceeded Pond 200 by 0.97' @ 12.55 hrs

Inflow Area = 4,883 sf, 95.97% Impervious, Inflow Depth = 4.48" for 10YR event
Inflow = 0.53 cfs @ 12.07 hrs, Volume= 1,824 cf

Outflow = 0.53cfs @ 12.08 hrs, Volume= 1,824 cf, Atten=0%, Lag= 0.3 min
Discarded = 0.03cfs @ 10.38 hrs, Volume= 1,192 cf

Primary = 0.50 cfs @ 12.08 hrs, Volume= 632 cf

Routed to Pond RB2 : RB 202,202,203

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=53.05' @ 12.08 hrs Surf.Area= 150 sf Storage= 156 cf

Plug-Flow detention time= 21.3 min calculated for 1,824 cf (100% of inflow)
Center-of-Mass det. time= 21.3 min ( 769.2 - 747.9)

Volume Invert Avail.Storage Storage Description
#1 50.16' 184 cf 5.00'W x 30.00'L x 3.80'H Prismatoid
570 cf Overall - 17 cf Embedded = 553 cf x 33.3% Voids
#2 51.66' 17 cf 8.0 Round Pipe Storage Inside #1

L=50.0' S=0.0050"/"
201 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 50.16' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01"
#2  Primary 52.70' 12.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

iscarded OutFlow Max=0.03 cfs @ 10.38 hrs HW=50.20" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.50 cfs @ 12.08 hrs HW=53.05" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.50 cfs @ 2.02 fps)
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Pond TT2: Tree Trench 2
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Summary for Pond URC1: URC-1

Inflow Area = 65,148 sf, 46.04% Impervious, Inflow Depth = 1.59" for 10YR event
Inflow = 3.00cfs @ 12.10 hrs, Volume= 8,633 cf

Outflow = 040cfs@ 11.85 hrs, Volume= 8,633 cf, Atten=87%, Lag= 0.0 min
Discarded = 0.40cfs @ 11.85 hrs, Volume= 8,633 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=51.29' @ 12.60 hrs Surf.Area= 0.048 ac Storage= 0.058 af

Plug-Flow detention time= 35.5 min calculated for 8,632 cf (100% of inflow)
Center-of-Mass det. time= 35.5 min ( 844.0 - 808.5)

Volume Invert  Avail.Storage Storage Description
#1A 48.60"' 0.087 af 16.33'W x 128.59'L x 7.25'H Field A
0.350 af Overall - 0.087 af Embedded = 0.262 af x 33.3% Voids
#2A 50.60' 0.087 af ADS_StormTech MC-3500 d +Cap x 34 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

34 Chambers in 2 Rows

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

0.175 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 48.60' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.40 cfs @ 11.85 hrs HW=48.68" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)
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Pond URC1: URC-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

17 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 125.59' Row Length +18.0" End Stone x 2 =
128.59' Base Length

2 Rows x 77.0" Wide + 6.0" Spacing x 1 + 18.0" Side Stone x 2 = 16.33' Base Width

24.0" Stone Base + 45.0" Chamber Height + 18.0" Stone Cover = 7.25' Field Height

34 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 3,798.0 cf Chamber Storage

15,227.2 cf Field - 3,798.0 cf Chambers = 11,429.2 cf Stone x 33.3% Voids = 3,805.9 cf Stone Storage
Chamber Storage + Stone Storage = 7,603.9 cf = 0.175 af

Overall Storage Efficiency = 49.9%

Overall System Size = 128.59' x 16.33' x 7.25'

34 Chambers

564.0 cy Field
423.3 cy Stone
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Summary for Pond URC2: URC-2

Inflow Area = 10,700 sf,100.00% Impervious, Inflow Depth = 4.66" for 10YR event
Inflow = 1.22cfs @ 12.07 hrs, Volume= 4,158 cf

Outflow = 0.16cfs @ 11.61 hrs, Volume= 4,158 cf, Atten=87%, Lag= 0.0 min
Discarded = 0.16cfs @ 11.61 hrs, Volume= 4,158 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=57.20' @ 12.58 hrs Surf.Area= 812 sf Storage= 1,207 cf

Plug-Flow detention time= 46.0 min calculated for 4,158 cf (100% of inflow)
Center-of-Mass det. time= 46.0 min ( 793.4 - 747 .4)

Volume Invert Avail.Storage Storage Description
#1A 54.10' 1,366 cf 16.33'W x 49.72'L x 6.75'H Field A
5,482 cf Overall - 1,379 cf Embedded = 4,103 cf x 33.3% Voids
#2A 56.10' 1,379 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 2 Rows

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

2,745 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 54.10" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.16 cfs @ 11.61 hrs HW=54.17" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.16 cfs)
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Pond URC2: URC-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

6 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 46.72' Row Length +18.0" End Stone x 2 = 49.72'
Base Length

2 Rows x 77.0" Wide + 6.0" Spacing x 1 + 18.0" Side Stone x 2 = 16.33' Base Width

24.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 1,379.0 cf Chamber Storage

5,481.6 cf Field - 1,379.0 cf Chambers = 4,102.6 cf Stone x 33.3% Voids = 1,366.2 cf Stone Storage
Chamber Storage + Stone Storage = 2,745.2 cf = 0.063 af

Overall Storage Efficiency = 50.1%

Overall System Size =49.72' x 16.33' X 6.75'

12 Chambers

203.0 cy Field
151.9 cy Stone

O
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Summary for Pond URC3: URC-3

Inflow Area = 13,828 sf, 66.66% Impervious, Inflow Depth = 3.17" for 10YR event
Inflow = 1.02cfs @ 12.09 hrs, Volume= 3,651 cf

Outflow = 0.15cfs @ 11.69 hrs, Volume= 3,651 cf, Atten=86%, Lag= 0.0 min
Discarded = 0.15cfs @ 11.69 hrs, Volume= 3,651 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=57.60' @ 12.61 hrs Surf.Area= 765 sf Storage= 992 cf

Plug-Flow detention time= 39.1 min calculated for 3,651 cf (100% of inflow)
Center-of-Mass det. time= 39.1 min ( 831.0 - 791.9)

Volume Invert Avail.Storage Storage Description
#1A 54.80' 1,250 cf 22.25'W x 34.38'L x 6.75'H Field A
5,163 cf Overall - 1,409 cf Embedded = 3,755 cf x 33.3% Voids
#2A 56.80' 1,409 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 3 Rows

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

2,659 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 54.80" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.15 cfs @ 11.69 hrs HW=54.87" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.15 cfs)
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Pond URC3: URC-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

4 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 32.38' Row Length +12.0" End Stone x 2 = 34.38'
Base Length

3 Rows x 77.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.25' Base Width

24.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 1,408.8 cf Chamber Storage

5,163.4 cf Field - 1,408.8 cf Chambers = 3,754.6 cf Stone x 33.3% Voids = 1,250.3 cf Stone Storage
Chamber Storage + Stone Storage = 2,659.1 cf = 0.061 af

Overall Storage Efficiency = 51.5%

Overall System Size = 34.38' x 22.25' x 6.75'

12 Chambers

191.2 cy Field
139.1 cy Stone

ALYV
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Summary for Pond URC4: URC-4

Inflow Area = 10,000 sf,100.00% Impervious, Inflow Depth = 4.66" for 10YR event
Inflow = 114 cfs @ 12.07 hrs, Volume= 3,886 cf

Outflow = 0.13cfs@ 11.58 hrs, Volume= 3,886 cf, Atten=88%, Lag= 0.0 min
Discarded = 0.13cfs @ 11.58 hrs, Volume= 3,886 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=59.04' @ 12.62 hrs Surf.Area= 823 sf Storage= 1,173 cf

Plug-Flow detention time= 54.0 min calculated for 3,886 cf (100% of inflow)
Center-of-Mass det. time= 54.0 min ( 801.5-747.4)

Volume Invert Avail.Storage Storage Description
#1A 56.30' 1,243 cf 23.25'W x 35.38'L x 6.25'H Field A
5,141 cf Overall - 1,409 cf Embedded = 3,732 cf x 33.3% Voids
#2A 57.80' 1,409 cf ADS_StormTech MC-3500 d +Cap x 12 Inside #1

Effective Size=70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

12 Chambers in 3 Rows

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

2,652 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 56.30" 7.000 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.13 cfs @ 11.58 hrs HW=56.36" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.13 cfs)
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Pond URC4: URC-4 - Chamber Wizard Field A

Chamber Model = ADS_StormTechMC-3500d +Cap (ADS StormTech®MC-3500 d rev 03/14 with
Cap volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= 14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

4 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 32.38' Row Length +18.0" End Stone x 2 = 35.38'
Base Length

3 Rows x 77.0" Wide + 6.0" Spacing x 2 + 18.0" Side Stone x 2 = 23.25' Base Width

18.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 6.25' Field Height

12 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 1,408.8 cf Chamber Storage

5,141.2 cf Field - 1,408.8 cf Chambers = 3,732.3 cf Stone x 33.3% Voids = 1,242.9 cf Stone Storage
Chamber Storage + Stone Storage = 2,651.7 cf = 0.061 af

Overall Storage Efficiency = 51.6%

Overall System Size = 35.38' x 23.25' x 6.25'

12 Chambers

190.4 cy Field
138.2 cy Stone

YAV
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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-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1: DA1 Runoff Area=158,640 sf 9.44% Impervious Runoff Depth=0.43"
Flow Length=417" Tc=14.5 min CN=38 Runoff=0.53 cfs 5,628 cf

SubcatchmentDA2a: DA2a Runoff Area=21,047 sf 0.00% Impervious Runoff Depth=0.28"
Flow Length=339" Tc=17.5 min CN=35 Runoff=0.03 cfs 484 cf

SubcatchmentDA2b: DA2b pervious Runoff Area=4,610 sf 0.00% Impervious Runoff Depth=0.48"
Tc=5.0 min CN=39 Runoff=0.02 cfs 185 cf

SubcatchmentDA2bi: DA2b impervious Runoff Area=9,218 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=1.32 cfs 4,518 cf

SubcatchmentDA2c: DA2c Runoff Area=30,952 sf 0.00% Impervious Runoff Depth=0.23"
Flow Length=255" Tc=21.2 min CN=34 Runoff=0.02 cfs 597 cf

SubcatchmentDA3a: DA3a pervious Runoff Area=30,896 sf 0.00% Impervious Runoff Depth=0.23"
Tc=5.0min CN=34 Runoff=0.03 cfs 595 cf

SubcatchmentDA3ai: DA3a impervious Runoff Area=19,813 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=2.83 cfs 9,711 cf

SubcatchmentDA3b: DA3b pervious Runoff Area=4,260 sf 0.00% Impervious Runoff Depth=0.28"
Tc=5.0 min CN=35 Runoff=0.01 cfs 98 cf

SubcatchmentDA3Dbi: DA3b impervious Runoff Area=10,179 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=1.45 cfs 4,989 cf

SubcatchmentDA3c: DA3c pervious Runoff Area=26,141 sf 0.00% Impervious Runoff Depth=0.15"
Tc=5.0 min CN=32 Runoff=0.01 cfs 329 cf

SubcatchmentDA3ci: DA3c impervious Runoff Area=3,179 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=0.45 cfs 1,558 cf

SubcatchmentDA3d: DA3d pervious Runoff Area=197 sf 0.00% Impervious Runoff Depth=0.48"
Tc=5.0 min CN=39 Runoff=0.00 cfs 8 cf

SubcatchmentDA3di: DA3d impervious Runoff Area=4,686 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=0.67 cfs 2,297 cf

SubcatchmentR1E: EAST ROOF Runoff Area=10,700 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=1.53 cfs 5,245 cf

SubcatchmentR1W: WEST ROOF Runoff Area=10,000 sf 100.00% Impervious Runoff Depth=5.88"
Tc=5.0 min CN=98 Runoff=1.43 cfs 4,901 cf

Pond 100: CB 100 Peak Elev=50.44" Inflow=0.45 cfs 1,888 cf
12.0" Round Culvert n=0.013 L=4.0' S=0.0050"'" Outflow=0.45 cfs 1,888 cf
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Pond 200: CB 200 Peak Elev=52.29' Inflow=0.67 cfs 2,305 cf

Primary=0.67 cfs 2,305 cf Secondary=0.00 cfs 0 cf Outflow=0.67 cfs 2,305 cf

Pond BIO1: BIO 1 Peak Elev=59.50' Storage=1,305 cf Inflow=2.83 cfs 10,307 cf
Outflow=2.65 cfs 10,307 cf

Pond BIO2: BIO 2 Peak Elev=63.15" Storage=403 cf Inflow=1.32 cfs 4,703 cf
Outflow=1.28 cfs 4,703 cf

Pond DMH: DMH 200 Peak Elev=54.69" Inflow=1.45 cfs 5,087 cf
Primary=1.05 cfs 4,829 cf Secondary=0.41 cfs 259 cf Outflow=1.45 cfs 5,087 cf

Pond RB1: RB 101,102 Peak Elev=44.74' Storage=439 cf Inflow=0.45 cfs 1,888 cf
Discarded=0.06 cfs 1,888 cf Primary=0.00 cfs 0 cf Outflow=0.06 cfs 1,888 cf

Pond RB2: RB 202,202,203 Peak Elev=49.38' Storage=543 cf Inflow=0.64 cfs 936 cf
Discarded=0.09 cfs 936 cf Primary=0.00 cfs 0 cf Outflow=0.09 cfs 936 cf

Pond RB3: RB 300 Peak Elev=58.73" Storage=4 cf Inflow=0.03 cfs 484 cf
Discarded=0.02 cfs 484 cf Primary=0.00 cfs 0 cf Outflow=0.02 cfs 484 cf

Pond SP1: SP1 Inflow=0.53 cfs 5,628 cf
Primary=0.53 cfs 5,628 cf

Pond SP2: SP2 Inflow=0.02 cfs 597 cf
Primary=0.02 cfs 597 cf

Pond SP3: SP3 Inflow=0.00 cfs O cf
Primary=0.00 cfs O cf

Pond TT1: Tree Trench 1 Peak Elev=54.79" Storage=541 cf Inflow=1.05 cfs 4,829 cf
Discarded=0.12 cfs 3,794 cf Primary=0.90 cfs 1,035 cf Outflow=1.02 cfs 4,829 cf

Pond TT2: Tree Trench 2 Peak Elev=53.10' Storage=159 cf Inflow=0.67 cfs 2,305 cf
Discarded=0.03 cfs 1,369 cf Primary=0.64 cfs 936 cf Outflow=0.67 cfs 2,305 cf

Pond URC1: URC-1 Peak Elev=52.17" Storage=0.090 af Inflow=3.92 cfs 11,600 cf
Outflow=0.40 cfs 11,600 cf

Pond URC2: URC-2 Peak Elev=58.00' Storage=1,667 cf Inflow=1.53 cfs 5,245 cf
Outflow=0.16 cfs 5,245 cf

Pond URC3: URC-3 Peak Elev=58.33"' Storage=1,416 cf Inflow=1.28 cfs 4,703 cf
Outflow=0.15 cfs 4,703 cf

Pond URC4: URC-4 Peak Elev=59.82' Storage=1,620 cf Inflow=1.43 cfs 4,901 cf
Outflow=0.13 cfs 4,901 cf

Total Runoff Area = 344,518 sf Runoff Volume = 41,143 cf Average Runoff Depth = 1.43"
75.98% Pervious = 261,763 sf 24.02% Impervious = 82,755 sf
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Summary for Subcatchment DA1: DA1

Runoff = 0.53cfs @ 12.49 hrs, Volume= 5,628 cf, Depth= 0.43"
Routed to Pond SP1 : SP1

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 25YR Rainfall=6.12"

Area (sf) CN Description
118,297 30 Woods, Good, HSG A
25,363 39 >75% Grass cover, Good, HSG A
9,642 98 Roofs, HSG A
5,338 98 Paved parking, HSG A
158,640 38 Weighted Average

143,660 90.56% Pervious Area
14,980 9.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.6 50 0.1100 0.08 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
0.2 28 0.2860 2.67 Shallow Concentrated Flow, B TO C
Woodland Kv= 5.0 fps
0.7 99 0.1110 2.33 Shallow Concentrated Flow, C TO D
Short Grass Pasture Kv=7.0 fps
3.0 240 0.0690 1.31 Shallow Concentrated Flow, D to SP1

Woodland Kv= 5.0 fps

14.5 417 Total
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Printed 9/13/2021

Type Il 24-hr 25YR Rainfall
DA1

Subcatchment DA1:
Hydrograph
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Type Ill 24-hr 25YR Rainfall=6.12"
Printed 9/13/2021
Page 117

Summary for Subcatchment DA2a: DA2a

CN for permeable pavers taken from Rl Stormwater Design

Runoff 0.03cfs @ 12.62 hrs, Volume=
Routed to Pond RB3 : RB 300

484 cf, Depth= 0.28"

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

Type Ill 24-hr 25YR Rainfall=6.12"

Area (sf) CN Description
10,227 30 Woods, Good, HSG A
10,036 39 >75% Grass cover, Good, HSG A
* 784 40 Pervious Pavers
21,047 35 Weighted Average
21,047 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.6 50 0.0600 0.06 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
2.5 164 0.0490 1.11 Shallow Concentrated Flow, B to C
Woodland Kv= 5.0 fps
14 125 0.0480 1.53 Shallow Concentrated Flow, C to D (RB 3)
Short Grass Pasture Kv= 7.0 fps
17.5 339 Total
Subcatchment DA2a: DA2a
ooz(” | NERERENRNRNERERNERNNE
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Printed 9/13/2021
0.01 hrs

0.48"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

185 cf, Depth

Direct Entry, Direct

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)

6.12"

>75% Grass cover, Good, HSG A

Summary for Subcatchment DA2b: DA2b pervious
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)

0.02cfs @ 12.32 hrs, Volume

CN Description
39

Area (sf)
4,610
4,610

Tc Length
(feet)

(min)

Routed to Pond BIO2 : BIO 2
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC
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Printed 9/13/2021
0.01 hrs

5.88"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

4,518 cf, Depth

Direct Entry, Direct

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)

6.12"

Summary for Subcatchment DA2bi: DA2b impervious
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

1.32cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

Area (sf)
7,329
1,889
9,218
9,218

Tc Length
(feet)

(min)

Routed to Pond BIO2 : BIO 2
5.0

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff
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Summary for Subcatchment DA2c: DA2c

CN for permeable pavers taken from Rl Stormwater Design

Runoff = 0.02cfs @ 13.07 hrs, Volume= 597 cf, Depth= 0.23"
Routed to Pond SP2 : SP2

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 25YR Rainfall=6.12"

Area (sf) CN Description

16,723 30 Woods, Good, HSG A
14,229 39 >75% Grass cover, Good, HSG A

30,952 34 Weighted Average

30,952 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 50 0.0300 0.05 Sheet Flow, ATO B
Woods: Dense underbrush n=0.800 P2= 3.33"
1.2 50 0.0200 0.71 Shallow Concentrated Flow, B to C
Woodland Kv=5.0 fps
2.1 155 0.0320 1.25 Shallow Concentrated Flow, C to SP2

Short Grass Pasture Kv=7.0 fps

21.2 255 Total

Subcatchment DA2c: DA2c

Hydrograph
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Printed 9/13/2021
0.01 hrs

0.23"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

595 cf, Depth

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

Subcatchment DA3a: DA3a pervious

6.12"

(ft/sec)

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A

34 Weighted Average

Summary for Subcatchment DA3a: DA3a pervious
100.00% Pervious Area

(ft/ft)

0.03cfs @ 12.47 hrs, Volume
Slope Velocity Capacity Description

CN Description
39

Area (sf)
12,237
18,659
30,896
30,896

Tc Length
(feet)

(min)

Routed to Pond BIO1 : BIO 1
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff
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Printed 9/13/2021
0.01 hrs

5.88"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

9,711 cf, Depth

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

6.12"
Subcatchment DA3ai: DA3a impervious

(ft/sec)

100.00% Impervious Area

:BIO 1

(ft/ft)

Summary for Subcatchment DA3ai: DA3a impervious

2.83 cfs @ 12.07 hrs, Volume

98 Paved parking, HSG A

98 Sidewalk, HSG A

98 Weighted Average

Slope Velocity Capacity Description

CN Description

(feet)

1,466
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Area (sf)
18,347
19,813
19,813

Tc Length

(min)

Routed to Pond BIO1
5.0

HydroCAD® 10.10-6a_s/n 01445 © 2020 HydroCAD Software Solutions LLC
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff

(sy0) mol4

Time (hours)
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Printed 9/13/2021
0.01 hrs

0.28"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

98 cf, Depth

Direct Entry, Direct

SCS, Weighted-CN, Time Span
(cfs)
Hydrograph

Subcatchment DA3b: DA3b pervious

6.12"

(ft/sec)

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A

35 Weighted Average

Summary for Subcatchment DA3b: DA3b pervious
100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.01cfs@ 12.43 hrs, Volume
CN Description
39

Area (sf)
2,324
1,936
4,260
4,260

Tc Length
(feet)

(min)

Routed to Pond DMH : DMH 200
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff
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Printed 9/13/2021

Prepared by {enter your company name here}

Page 124
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Summary for Subcatchment DA3bi: DA3b impervious

5.88"

4,989 cf, Depth

1.45cfs @ 12.07 hrs, Volume

Routed to Pond DMH : DMH 200

Runoff

0.01 hrs

0.00-72.00 hrs, dt

SCS, Weighted-CN, Time Span

6.12"

Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

CN Description

Area (sf)

98 Paved parking, HSG A
100.00% Impervious Area

98 Sidewalks, HSG A
98 Weighted Average

9,486
693
10,179
10,179

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

Tc Length
(feet)

(min)

Direct Entry, Direct

5.0

Subcatchment DA3bi: DA3b impervious
Hydrograph
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Printed 9/13/2021
0.01 hrs

0.15"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

329 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

Subcatchment DA3c: DA3c pervious

(ft/sec)

6.12"

>75% Grass cover, Good, HSG A

30 Woods, Good, HSG A

32 Weighted Average

Summary for Subcatchment DA3c: DA3c pervious
100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

0.01cfs @ 14.67 hrs, Volume

CN Description
39

Area (sf)
4,662
21,479
26,141
26,141
Tc Length
(feet)

(min)

Routed to Pond 100 : CB 100
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

19038-POST V4
Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff
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Printed 9/13/2021
0.01 hrs

5.88"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

1,558 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

Subcatchment DA3ci: DA3c impervious

(ft/sec)

6.12"

Summary for Subcatchment DA3ci: DA3c impervious
100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

0.45cfs @ 12.07 hrs, Volume
98 Paved parking, HSG A
98 Sidewalks, HSG A

98 Weighted Average

CN Description

Routed to Pond 100 : CB 100
Area (sf)
2,649
530
3,179
3,179
(feet)

Tc Length

(min)
5.0

HydroCAD® 10.10-6a s/n 01445 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 25YR Rainfall

Runoff

I
T e Oy G A P R R I OO \\ N X
TR~ ,f,d = 00 | ™~
IR nk2k (/) I | — — R Ty R (Y O
N AR ,& i o E ™
- YT oxe®X®EN  Ns
L\f\,\2+6+WTL5L\5\ \Nf\,\JrL\#\TL\ -8
IR | = ) m ﬂ | N N E o
- - - + F+\,J4\Tll - \C#\T+\T4\T4\ 0y
O | — | [To B F
| e &y N
\\\\\\\\\ L LU Q- NG
1T ,p,n,a, Q I T T T T T T F ©
- s=0g”&F N8
\F,\\FfT,\a\,\r\f N
R ,R,A, b IR T T S B A Y F L0
o e S e M N
L | D, L~ E ©
L Y, et Qe NFY
L ,R, O,V, (< N N i
\,\+\,\+\T+Y+\ e e e R e P i\ 471
[ R ,5, C i S 0 s
R e e ] +\u+f\ e e e A BRI B N\ 4
N | | | N T B A R B E o
\,\ﬂ\,\ﬂi\ﬂi\4R4\ -ttt - RNES
N I | [ T T T A A B B B A E <
[ A e et B et i Bt [l el i Al i Bl i Al Sl Bl et B il NN\ 20 ¥
- R ™
J\,\J\%J\,\\,\\,\,\\,R\,\J\,\J\,\J\,\J\%J\\,\,\\,\ <+
e D A O A\ =}
T T e e e e e e e e T B B A F <
T et e el
[T T T O T T O R Y O A O A E
1 R e N \ <4
[ e N e N N N 3
e R R R |\ 55§
R N e T e T e e A 3
R e e R e e e st e R SRS I T | . 32
T T O T T S R A R N A B R R E o
R e A e e e e e e e e e e e R I T I N\ 2]
I R R R R EF o
[ e et et e Hl i et e et Al i Al Bt A s SR Bl N\ S
N E o
T T T T T T T T RN N
L e F <
T T e e e e e e e e T B B A o
I E N
T T e e T e e e e A R B A E N
A O (N N DO O SO A B R B F o
[T T T R T T O R A R O A R R AN
Ty T o
[ T T T T T O O O A O N B R R A 3
- ] e i e
Y X 2 (T O O I S g E
- 1O |
[ 3
I
- JOoOF T | v
CoafsEl o e F o
T~ T T T T T T T T r T r T T T T T T T T T T =
L I |
T [ L T e R O B 3
T T O T I A O B A S O A 3
T O e O O A O B A - ©
I e A <
T T O T O O A B A
S S S S S S S S S S S ~

Time (hours)



6.12"
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Printed 9/13/2021
0.01 hrs

0.48"

Type Il 24-hr 25YR Rainfall
0.00-72.00 hrs, dt

8 cf, Depth

Direct Entry, Direct

(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

Subcatchment DA3d: DA3d pervious

(ft/sec)

6.12"

>75% Grass cover, Good, HSG A

Summary for Subcatchment DA3d: DA3d pervious
100.00% Pervious Area

(ft/ft)

0.00cfs @ 12.32 hrs, Volume
Slope Velocity Capacity Description

CN Description
39

Area (sf)
197
197
Tc Length
(feet)

(min)

Routed to Pond 200 : CB 200
5.0
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