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1.01 PROJECT DESCRIPTION

The City of Hartford, the “Applicant”, is proposing to redevelop the existing Batterson Park located at 95
Batterson Park Road in Farmington, Connecticut. The approximately 171.65-acre property is bounded by
Batterson Park Road to the north, Two Mile Road to the east, Batterson Park Pond to the south, and Fienemann
Road to the west. The site is currently a former park facility with associated buildings and paved walkways and
parking areas. The majority of the property is comprised of Batterson Park Pond and the undeveloped wooded
area to the west.

The project is proposing to completely renovate the existing park to construct a new public park complex, which
will generally include public restrooms, storage and maintenance building, pavilions, paved parking for 100
vehicles, paved multi-use trails, playground, stormwater management systems, and utilities.

There are numerous wetlands located on the property, as well as Batterson Park Pond. The wetlands and banks
were delineated by BSC Group ecologists. Additional information is provided in the Wetland Report. A small
portion of the site is located within FEMA Zone A. The majority of the proposed improvements will take place
within the local 150-foot regulatory upland review area.

The proposed project has been designed to comply with the 2024 Connecticut Stormwater Quality Manual
(WQM), 2024 Connecticut Guidelines for Soil Erosion & Sediment Control (E&S Manual), 2000 Connecticut
Department of Transportation Drainage Manual (CTDOT Drainage Manual), and local municipal standards.

1.02 PRE-DEVELOPMENT CONDITIONS

The existing site is previously developed, consisting of mostly impervious pavement, buildings, and filled
grass/lawn areas. Site topography generally slopes towards Batterson Park Pond from the north and west
perimeter of the property. There is no known stormwater management system on the site. The majority of surface
runoff appears to flow overland into the nearest wetland, which ultimately discharges to Batterson Park Pond. It
should be noted that Batterson Park Pond is controlled via a spillway that regulates both elevation and discharge.

Review of the USDA NRCS Web Soil Survey indicates that the onsite soils are generally poorly drained loams
and silt loams with high groundwater. The hydrologic soil groups are classified as either “C” or “D”. The Web
Soil Survey is included in Appendix C.

1.03 POST-DEVELOPMENT CONDITIONS

As a redevelopment project located in soils poorly suited for stormwater infiltration, the intent of the proposed
stormwater management system is to meet the requirements of the WQM to the maximum extent practicable.

The proposed stormwater management for the project will primarily focus on overland flow and water quality. The
site has been graded to direct surface runoff to one of five separate above-ground bio-retention basins. Bio-retention
basins provide primary water quality treatment by allowing total suspended solids (TSS) to settle out prior to
discharge, as well as providing pollutant and bacteria removal through the underlying soil media. The basins have
all been designed with overflow systems to safely pass larger storm events. In accordance with the WQM, surface
runoff from impervious surfaces subject to potential pollutant loads will be directed to a forebay for pre-treatment
prior to entering the bio-retention basin.

Stormwater runoff from building roofs will be piped directly into the nearest bio-retention basin.
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The proposed stormwater management systems are focused on the central park complex area, which is where the
majority of new impervious area and ground disturbance will take place. Along the proposed multi-use trail that
connects the park to the CT DEEP boat launch to the southwest, there are no stormwater management systems
proposed in order to minimize tree removals, grading, and ground disturbance.
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2.01 Stormwater Standard 1 — Runoff Volume and Pollutant Reduction

Per the WQM Stormwater Management Standard #1, the project should preserve pre-development hydrology and
pollutant loads to protect water quality and maintain groundwater recharge.

Water Quality Volume

The goal of this section of Stormwater Standard #1 is to for new developments to retain 100% of the water quality
volume (WQYV) onsite and redevelopments to retain 50% of the WQV onsite. The volume of runoff required to be
retained onsite is the required retention volume (RRV).

The “redevelopment” project proposes to meet this requirement through the implementation of the following
measures:

1. Five above-ground bioretention basins are proposed to provide RRV for each associated catchment area.
The systems have been designed to be as shallow as possible while providing storage below the lowest
outlet greater than or equal to 50% of the WQV. The receiving soils are classified as Hydrologic Soil Group
“C” and “D”. Therefore, significant infiltration of stormwater is not feasible for this site. RRV will be met
by providing shallow retention areas for surface runoff that allow larger events to safely bypass offsite via
pipe or armored spillway.

2. The remainder of the site, most of which is pervious, will sheet flow overland offsite towards Batterson

Pond.
Table 2-1
BMP Catchment Imp. Area (ac) WOV Required (cf) | WOV Treated (cf)

Pond 1 1.39 3,206 4,403

Pond 1A Same as above Same as above 639
Pond 2 0.22 626 378

Pond 2A Same as above Same as above 433
Pond 3 0.04 161 199
Pond 4 0.06 154 383
Pond 5 0.46 1,432 2,379

Uncontrolled 0.45 2,026 0
Total Site 2.62 7,605 8,814

Table 2-1 above indicates that the total treated and retained WQV for the site will exceed the required WQV.
Computations for WQYV are included in Section 6.01.

TSS. Pollutant, and Nutrient Removal

The goal of this section of Stormwater Standard #1 is for projects to meet the minimum average annual pollutant
load reductions of stormwater runoff in accordance with Table 4-3. Projects that meet the RRV are assumed to meet
the pollutant reduction standards.
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2.02 Stormwater Standard 2 — Stormwater Runoff Quantity Control

Per the WQM Stormwater Management Standard #2, the project should not exceed pre-development peak flow rates
and manage the volume and timing of runoff to prevent downstream flooding, channel erosion, and other adverse
impacts, and safely convey flows into, through, and from structural stormwater BMPs.

Watershed modeling was performed using HydroCAD Stormwater Modeling Software version 10.20, a computer
aided design program that combines SCS runoff methodology with standard hydraulic calculations. A model of the
site’s hydrology was developed for both pre- and post-development conditions to assess the effects of the proposed
development on the project site and surrounding areas.

Stormwater runoff was modeled using rainfall data from the NOAA Atlas 14 Point Precipitation Frequency
Database. A Storm Type of NOAA10, Storm Curve D, 24-hour duration was used for each rainfall event.

Table 2-2
Storm Frequency NOAA 14++ Rainfall (Inches)
2-year 3.32
10-year 5.32
25-year 6.56
100-year 8.48

The peak rates of runoff for pre- and post-development conditions are provided in the following table:

Table 2-3
Storm Discharge Comparison
Existing | Proposed | Difference

Watershed Storm Event (cfs) (cfs) (cfs)
2-year 29.71 31.90 +2.19
| 10-year 66.02 70.52 +4.50
25-year 89.75 95.02 +5.27
100-year 127.06 133.36 +6.30

The above table demonstrates that the peak runoff rate for each design storm will marginally increase from pre- to
post-development by approximately 5 to 8 percent. As a redevelopment project, the project is proposing to
address peak runoff mitigation to the maximum extent practicable. Considering that the site is located at the
bottom of the Batterson Park Pond watershed, and that the pond is dam-controlled, no detrimental downstream
impacts are anticipated as a result of these marginal increases in peak runoff rate.
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2.03 Stormwater Standard 3 — Construction Soil Erosion and Sediment Control

Per the WQM Stormwater Management Standard #3, the project should design, install, and maintain effective soil
erosion and sedimentation control measures during construction and land disturbance activities. Consideration for
final site stabilization should also be included during the development of a SESC Plan.

An Erosion & Sedimentation Control Plan, construction drawings, and construction details have been developed
for the proposed project to demonstrate compliance with this Standard and the CT E&S Manual. Provisions for
operations and maintenance during construction are included in Section 3 of this report.

2.04 Stormwater Standard 4 — Post-Construction Operation and Maintenance

Per the WQM Stormwater Management Standard #4, the project should perform long-term maintenance of
structural stormwater management systems to ensure that they continue to function as designed and implement
operational source control and pollution prevention measures.

Provisions for post-construction operations and maintenance are included in Section 4 of this report.

2.05 Stormwater Standard 5 — Stormwater Management Plan

Per the WQM Stormwater Management Standard #5, the project should document how the proposed stormwater
management measures meet the stormwater management standards, performance criteria, and design guidelines.

The intent of this Stormwater Management Report is to meet Stormwater Standard #5 and demonstrate compliance
with the WQM for the proposed project.

2.06 Conclusion

The project has been designed in accordance with local standards, the CT DEEP WQM, CT DEEP E&S Manual,
and CTDOT Drainage Manual. The Stormwater Standards have been met to the maximum extent practicable for
the proposed redevelopment project.
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CONSTRUCTION PERIOD EROSION AND
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3.0 CONSTRUCTION PERIOD EROSION AND SEDIMENTATION CONTROL PLAN

The objective of temporary erosion control during construction is to minimize the area of exposed soil, control
runoff rate and direction, and provide for rapid stabilization of exposed areas. Prior to any construction activity,
trenched silt fence and/or staked hay bales will be placed down gradient of the proposed work areas. The
fence/barrier will provide some sediment control, as well as provide a limit of construction activity.

Construction entrances will be utilized to remove sediment from construction vehicle tires and prevent it from being
tracked onto adjoining paved roadway areas.

Any excavated and stockpiled topsoil will be contained within staked hay bales and silt fence. Topsoil locations
have been shown on the Erosion and Sediment Control (E&S) Plan. Erosion-prone areas to be left exposed for
extended periods (>30 days) will be mulched and seeded for temporary vegetative cover. After construction, all
exposed areas will be graded, mulched and re-vegetated with appropriate ground cover. The silt fence and/or hay
bales will remain in place until groundcover is established.

Filter inserts will be used to collect sediment that may be carried in the storm runoff during construction. Filter
inserts will be placed in each existing catch basin, yard drain, dry well, and in each new catch basin during
construction and until all disturbed areas of the site have been stabilized. Replacement of the insert shall be as often
as necessary to prevent excessive ponding due to clogged fabric.

Temporary diversion swales may be constructed to direct storm runoff away from disturbed areas. Stone or hay
bale check dams will be installed at intervals along the swales to reduce the runoff velocity. In areas of excessive
grade changes, temporary pipe slope drains will be constructed to convey runoff flows down the face of slopes
without causing erosion problems. The diversion swales will outlet into temporary sediment traps.

Dewatering settling basins will be utilized where groundwater is encountered in trenching, foundation excavation,
or any other excavation. The dewatering wastewaters will be infiltrated into the ground or discharged, after filtration
into the nearest catch basin.

Throughout all phases of construction, the erosion control measures will be routinely inspected and cleaned,
repaired, and replaced as necessary. See Section 4.0 entitled “Operation and Maintenance Plan” for more details.

Throughout the construction process, extra stocks of hay bales and silt fence will be kept on-site to replace those
that become damaged and/or deteriorated.

Any erosion and sediment control measures, which, upon inspection, are found to be damaged, deteriorated or not
functioning properly, will be repaired, replaced, and corrected immediately after inspection.

Areas which are mulched or seeded for temporary vegetative cover will be inspected for proper cover at the end of
each workday if precipitation is forecast and prior to weekends. Additional seeding or mulch will be placed as
necessary.

The temporary erosion and sediment control systems will not be removed until all stormwater drainage system
components are in place, cleaned and working properly and until permanent vegetative cover and other stabilization
measures are established.

The following maintenance procedures shall be followed by the Contractor for temporary and permanent erosion
and sedimentation measures and stormwater treatment systems installed during the construction period:
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Dust Control: Moisten disturbed soil areas with water periodically or use a non-asphaltic soil tackifier to
minimize dust.

Temporary Seeding: Inspect weekly and within 24 hours of a storm with a rainfall generating a discharge.
Continue inspection until vegetation is firmly established.

Permanent Seeding: Inspect seeded areas weekly and within 24 hours after a storm with a rainfall generating
a discharge. Continue inspection until vegetation is firmly established.

Temporary Soil Protection: Inspect seeded areas weekly and within 24 hours after a storm with a rainfall
generating a discharge.

Temporary Erosion Control Mat: Inspect mats weekly and within 24 hours after a storm with a rainfall
generating a discharge.

Temporary Filter Inserts: Inspect the fabric at least once a week and within 24 hours after the end of a storm
with a rainfall generating a discharge. Check the fabric for structural soundness (i.e. tears), proper
anchoring/alignment within the grate and ability to drain runoff (i.e. percent of clogging by sediment). Remove
the sediment every week, or sooner if ponding is excessive. Each time the sediment is removed, replace the
section of fabric removed with a new section. Do not remove the sediment and reuse the same section of fabric.

Hay Bale/ Silt Fence Barrier: Inspect the barrier at least once a week and within 24 hours after the end of a
storm with a rainfall generating a discharge. For dewatering operations, inspect frequently before, during and
after pumping operations. Remove the sediment deposits when the depth reaches one half the barrier heights.
Repair or replace a barrier within 24 hours of observed failure. Maintain the barrier until the contributing
disturbed area is stabilized.

Construction Entrance/Exit Pad: Maintain the pad in a condition that will prevent tracking and washing of
sediment onto paved surfaces. Place additional clean gravel on top of gravel that has become silted or remove
the silted gravel and replace the gravel to the depth removed with clean gravel, as conditions warrant. Remove
immediately all sediment spilled, dropped, washed, or tracked onto paved surfaces. Roads adjacent to the
construction site shall be cleaned at the end of each day by hand sweeping or sweeper truck.

Dewatering Settling Basin (if used): Inspect the basin at least every two hours during periods of use. Remove
accumulated sediments when the volume equals one half the provided storage volume.

Existing Catch Basins and Sumps: Inspect the sediment traps as specified in f. above. After final removal of
the sediment traps at the end of construction, clean the sump of all silt and debris.

New Catch Basins and Sumps: As new catch basins are constructed; a sediment filter basket shall be installed
in the unit and a sediment barrier installed around the grate. Inspect the basket and barrier weekly and within
24 hours after a storm with a rainfall generating a discharge. After stabilization of the drainage area entering
the catch basin, remove the trap and barrier and clean the basin sump of all silt and debris.

Stone or Hay Bale Check Dams: Inspect the check dam at least once a week and within 24 hours after the end
of a storm with a rainfall generating a discharge. Remove the sediment deposits when the depth reaches one
half the check dam heights. Repair or replace a check dam within 24 hours of observed failure. Maintain the
check dam until the contributing disturbed area is stabilized.
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m. Waterbars: Inspect the waterbars daily when exposed to vehicle traffic and within 24 hours after the end of a
storm with a rainfall generating a discharge. Repair and reshape the waterbar immediately after observing any
damages. Remove the sediment deposits when the depth reaches one half the waterbar heights. Maintain the
waterbar until the contributing disturbed area is stabilized.

n. Temporary Diversion Swales & Pipe Slope Drains: Inspect at least once a week and within 24 hours after the
end of a storm with a rainfall generating a discharge. Inspect daily when construction activities are in close
proximity to the swales or slope drains. Repair damaged areas within 24 hours of observed failure. Maintain
the swales and slope drains until the contributing disturbed area is stabilized.

o. Temporary Stockpiles: Inspect temporary stockpiles at the end of each workday to ensure that tarps are in
place and secured. Temporary stockpiles that are expected to be inactive for more than 30 days should be
temporarily seeded (see above).

p. Temporary Sediment Traps: Inspect monthly and within 24 hours after a storm with a rainfall generating a
discharge. Sediment and oil shall be removed when the storage volume is reduced by one half, or at least every
6 months during construction.

During construction, the Contractor shall be required to remove accumulated sediment from sediment control
measures and water quality measures. Sediment shall be disposed of off-site in a manner and location approved by
local and state agencies. Temporary storage of sediment on-site is permissible if it is protected from erosion and
stockpiled in a manner that will prevent it from being carried by erosion into adjacent properties or resource areas.

Temporary sediment traps may be removed if the contributing drainage area is stabilized. The area shall be re-
graded to match original grades or proposed grades as shown on the plans. The disturbed area shall be temporarily,
or permanently seeded and mulched if the area is not to be paved.

For hay bale barriers, the stakes may be removed as soon as the upslope areas have been permanently stabilized.
Unless proposed construction requires otherwise, any accumulated sediment shall be left in place and the hay bales
left in place or broken up for ground cover.

Upon the stabilization of the contributing drainage area, silt fence shall be inspected for sediment accumulation
prior to removal. For sediment depths greater than 6”, the sediment shall be re-graded or removed. The silt fence
shall be removed by pulling the support posts and cutting the geotextile at the ground level. Re-grade or remove the
sediment as necessary and stabilize the disturbed soils by placing temporary or permanent seeding and mulch.

When dewatering has been completed, remove the hay bale barrier, sediment and stone, as appropriate, and re-grade
the area to original or proposed grade. Stabilize the disturbed area with temporary or permanent seed and mulch.

After the drainage areas to the new and existing catch basins have been stabilized, the Contractor shall be required
to clean all sumps and hoods of debris and silt. In addition, within the limits of work, the Contractor shall clean all
storm drain piping of collected silt and debris by flushing with water. If the storm system discharges to ground, a
hay bale and silt fence barrier must remain in place at each outfall to capture any sediment or debris carried down
by the flushing. If the storm drainage system discharges into a public or private drainage collection system, the
Contractor must install a means of collecting debris and filtering the sediment from the flushing water in the on-site
storm system before discharge to the existing storm system.
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4.0 OPERATION AND MAINTENANCE PLAN

As required by Stormwater Standard #4, this Operation and Maintenance Plan has been developed for source control
and pollution prevention at the site after construction.

MAINTENANCE RESPONSIBILITY

After construction is completed and accepted by the Owner, it shall be the responsibility of the Owner to maintain all
drainage and water quality structures. In addition, the following inspection and maintenance guidelines shall be the
responsibility of the Owner, or the Owner’s representative, beginning the first year period following construction
completion and acceptance, and shall be followed each year thereafter.

GOOD HOUSEKEEPING PRACTICES

The site to be kept clean of trash and debris at all times. Trash, junk, etc. is not to be left outside. Inspect on a regular
basis not to exceed weekly for litter and debris.

REQUIREMENTS FOR ROUTINE INSPECTIONS AND MAINTENANCE OF STORMWATER BMPS

All stormwater BMPs are to be inspected and maintained as follows;
Parking Lot and Driveway Sweeping

At least twice per year, with the first occurring as soon as possible after snowmelt and the second not less than 90 days
following the first.

Landscaped Areas

Inspect semi-annually for erosion or dying vegetation. Repair and stabilize any bare or eroded areas and replace
vegetation as soon as possible.

Deep Sump Catch Basins
Shall be inspected semi-annually and cleaned when the sump is one-half full of silt and/or debris.
Bio-Retention Basins

At a minimum, inspect after major storms (1 inch or more of precipitation) during the first six months following
construction, then inspect annually. Remove trash and organic debris (leaves) in the Spring and Fall. Maintain vegetated
filter strip and/or grassed side slopes. Remove accumulated sediment from the system when accumulation exceeds 1
inch or when drawdown time exceeds 48 hours after the end of a storm event, in which case the soil media shall be
replaced in accordance with the CT Stormwater Quality Manual.

Dry Water Quality Swale

At a minimum, inspect after major storms (1 inch or more of precipitation) during the first six months following
construction, then inspect annually. Remove trash and organic debris (leaves) in the Spring and Fall. Maintain vegetated
filter strip and/or grassed side slopes. Remove accumulated sediment from the system, including at each check dam,
when accumulation exceeds 1 inch or when drawdown time exceeds 48 hours after the end of a storm event, in which
case the soil media shall be replaced in accordance with the CT Stormwater Quality Manual.
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PROVISIONS FOR SOLID WASTE MANAGEMENT (SITE TRASH)

Trash will be placed in on-site dumpsters and the Owner will make provisions for its regular and timely removal.

SNOW DISPOSAL AND PLOWING PLANS

The purpose of the snow and snowmelt management plan is to provide guidelines regarding snow disposal site selection,
site preparation and maintenance. For the areas that require snow removal, snow storage onsite will largely be
accomplished by using pervious areas along the shoulder of the roadway and development as windrowed by plows.

» Avoid dumping of snow into any water body, including rivers, ponds, or wetlands. In addition to water quality
impacts and flooding, snow disposed of in open water can cause navigational hazards when it freezes into ice blocks.

« Avoid disposing of snow on top of storm drain catch basins or in stormwater basins. Snow combined with sand and
debris may block a storm drainage system, causing localized flooding. A high volume of sand, sediment, and litter
released from melting snow also may be quickly transported through the system into surface water.

+ In significant storm events, the melting or off-site trucking of snow may be implemented. These activities shall be
conducted in accordance with all local, state and federal regulations.

» Snow shall be removed from the areas around on-site fire-hydrants to maintain emergency access to hydrants at all
times. Removable flags or markers should be placed on hydrants to allow snow removal crews to more easily locate
hydrants and not damage them with plows or other snow removal equipment.

WINTER ROAD SALT AND/OR SAND USE AND STORAGE RESTRICTIONS

The Owner will be responsible for sanding and salting the site. No storage on site.

STREET SWEEPING SCHEDULES

There are three types of sweepers: Mechanical, Regenerative Air, and Vacuum Filter.
1) Mechanical: Mechanical sweepers use brooms or rotary brushes to scour the pavement.

2) Regenerative Air: These sweepers blow air onto the road or parking lot surface, causing fines to rise where
they are vacuumed.

3) Vacuum filter: These sweepers remove fines along roads. Two general types of vacuum filter sweepers are
available - wet and dry. The dry type uses a broom in combination with the vacuum. The wet type uses water
for dust suppression.

Regardless of the type chosen, the efficiency of street sweeping is increased when sweepers are operated in tandem.

It is recommended that street sweeping of the parking areas occur four times a year, including once after the spring
snow melt.
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5.01 EXISTING WATERSHED PLAN
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5.02 EXISTING HYDROLOGY CALCULATIONS
(HYDROCAD™ PRINTOUTS)
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Batterson Park Improvements - Pre-Development

008388501-EWAM
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HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1  2-Year NOAA10 24-hr D Default 2400 1 332 2
2 10-Year NOAA1024-hr D Default 24.00 1 532 2
3 25-Year NOAA10 24-hr D Default 2400 1 6.56 2
4 100-Year NOAA1024-hr D Default 24.00 1 8.48 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

6.850 74 >75% Grass cover, Good, HSG C (E1)
7.650 80 >75% Grass cover, Good, HSG D (E1)
2.960 73 Brush, Good, HSG D (E1)

2.400 98 Paved parking, HSG D (E1)

2.830 70 Woods, Good, HSG C (E1)

3.140 77 Woods, Good, HSG D (E1)

25.830 78 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
9.680 HSG C E1
16.150 HSG D E1
0.000 Other
25.830 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
0.000 0.000 6.850 7.650 0.000 14.500 >75% Grass cover, Good E1
0.000 0.000 0.000 2.960 0.000 2.960 Brush, Good E1
0.000 0.000 0.000 2.400 0.000 2.400 Paved parking E1
0.000 0.000 2.830 3.140 0.000 5.970 Woods, Good E1

0.000 0.000 9.680 16.150 0.000 25.830 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: Flow to Batterson Park Runoff Area=25.830 ac 9.29% Impervious Runoff Depth>1.36"
Flow Length=385" Tc=15.4 min CN=78 Runoff=29.71 cfs 2.917 af

Reach 2R: BattersonPark Pond Inflow=29.71 cfs 2.917 af
Outflow=29.71 cfs 2.917 af

Total Runoff Area = 25.830 ac Runoff Volume = 2.917 af Average Runoff Depth = 1.36"
90.71% Pervious = 23.430 ac  9.29% Impervious = 2.400 ac
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Summary for Subcatchment E1: Flow to Batterson Park Pond

Runoff = 29.71 cfs @ 12.24 hrs, Volume= 2.917 af, Depth> 1.36"
Routed to Reach 2R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

6.850 74 >75% Grass cover, Good, HSG C
7.650 80 >75% Grass cover, Good, HSG D
2.830 70 Woods, Good, HSG C

3.140 77 Woods, Good, HSG D

2.960 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

2.400 98 Paved parking, HSG D

25.830 78 Weighted Average

23.430 90.71% Pervious Area
2.400 9.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14 .1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
1.3 285 0.0540 3.74 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

15.4 385 Total
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NOAA10 24-hr D 2-Year Rainfall

Subcatchment E1: Flow to Batterson Park Pond
Hydrograph
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Summary for Reach 2R: Batterson Park Pond

Inflow)

Time (hours)
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[40] Hint: Not Described (Outflow
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: Flow to Batterson Park Runoff Area=25.830 ac 9.29% Impervious Runoff Depth>2.97"
Flow Length=385" Tc=15.4 min CN=78 Runoff=66.02 cfs 6.398 af

Reach 2R: BattersonPark Pond Inflow=66.02 cfs 6.398 af
Outflow=66.02 cfs 6.398 af

Total Runoff Area = 25.830 ac Runoff Volume = 6.398 af Average Runoff Depth = 2.97"
90.71% Pervious = 23.430 ac  9.29% Impervious = 2.400 ac
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Summary for Subcatchment E1: Flow to Batterson Park Pond

Runoff = 66.02 cfs @ 12.24 hrs, Volume= 6.398 af, Depth> 2.97"
Routed to Reach 2R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

6.850 74 >75% Grass cover, Good, HSG C
7.650 80 >75% Grass cover, Good, HSG D
2.830 70 Woods, Good, HSG C

3.140 77 Woods, Good, HSG D

2.960 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

2.400 98 Paved parking, HSG D

25.830 78 Weighted Average

23.430 90.71% Pervious Area
2.400 9.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14 .1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
1.3 285 0.0540 3.74 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

15.4 385 Total
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Subcatchment E1: Flow to Batterson Park Pond
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Summary for Reach 2R: Batterson Park Pond
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9.29% Impervious, Inflow Depth > 2.97"

66.02cfs @ 12.24 hrs, Volume

25.830 ac,
66.02cfs @ 12.24 hrs, Volume

Inflow Area
Inflow
Outflow

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 2R: Batterson Park Pond
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: Flow to Batterson Park Runoff Area=25.830 ac 9.29% Impervious Runoff Depth>4.06"
Flow Length=385" Tc=15.4 min CN=78 Runoff=89.75 cfs 8.742 af

Reach 2R: BattersonPark Pond Inflow=89.75 cfs 8.742 af
Outflow=89.75 cfs 8.742 af

Total Runoff Area = 25.830 ac Runoff Volume = 8.742 af Average Runoff Depth = 4.06"
90.71% Pervious = 23.430 ac  9.29% Impervious = 2.400 ac
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Summary for Subcatchment E1: Flow to Batterson Park Pond

Runoff = 89.75 cfs @ 12.24 hrs, Volume= 8.742 af, Depth> 4.06"
Routed to Reach 2R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

6.850 74 >75% Grass cover, Good, HSG C
7.650 80 >75% Grass cover, Good, HSG D
2.830 70 Woods, Good, HSG C

3.140 77 Woods, Good, HSG D

2.960 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

2.400 98 Paved parking, HSG D

25.830 78 Weighted Average

23.430 90.71% Pervious Area
2.400 9.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14 .1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
1.3 285 0.0540 3.74 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

15.4 385 Total
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Subcatchment E1: Flow to Batterson Park Pond
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Summary for Reach 2R: Batterson Park Pond

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

[40] Hint: Not Described (Outflow

008388501-EWAM
Prepared by BSC Group

z
20
=
£3
IO
C
= 1S
o 9 L
> o I
<
TS o X
S & - 2
> e ———_ N
N
N X T A S SO N N R S R N N
L © L S
5] I [
=g .m o Q
w 2 o8 8 | o
0 n | | ~—
o 4 o
- - o o 1N O I A B
YE® o, o | 2
ASY B ox | S
E5N 5 0® | ©
oo £ A Lo ©
) = [
] = m | ©
. | |
W < ) (H e e B i H it e Rt Bl Rl Al el S <
- N 1oy [ ~
:m 0_ ..nlw - [}
—Ly S BB 5 <
- o a [ 7 TR
nee m 5 ~
3 I 2 =
o323 o Of
=00 C R .M+\7 -
e>> 3 > -
m .. (%)) N @ T T T o
€ 2] o = [ -
=< g 8 | & >
X = b
o Q I
Qaa ©§ ¥ | ®
0J.11 m ‘,ﬂ\,ﬁ\”\
| | |
<
;00 ¢ B IR o
| | |
a:QIu:QIu » I
go% £ o
e 8 o
O~ ~ [
8288 %
| | |
Im L L L P B
< o
- — S — — — — S — — — — S — —
“_d TRt S N~ A NN NN NN
> L S S o
m b g \ \ S \ \ R \ R \ .
|IAN I 1 | R AR | 1 I I AR ] 1 | NG AL | 1 I 1 |
c O OO O W OMNMO O < “TOO NN~
2 W:nlw = -
LLeE 3 (sy0) mojgy
£E£0

Time (hours)



Batterson Park Improvements - Pre-Development
008388501-EWAM

NOAA10 24-hr D 100-Year Rainfall=8.48"
Prepared by BSC Group Printed 9/25/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 18

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE1: Flow to Batterson Park Runoff Area=25.830 ac 9.29% Impervious Runoff Depth>5.81"

Flow Length=385" Tc=15.4 min CN=78 Runoff=127.06 cfs 12.515 af
Reach 2R: Batterson Park Pond

Inflow=127.06 cfs 12.515 af
Outflow=127.06 cfs 12.515 af

Total Runoff Area = 25.830 ac Runoff Volume = 12.515 af Average Runoff Depth = 5.81"

90.71% Pervious = 23.430 ac  9.29% Impervious = 2.400 ac
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Summary for Subcatchment E1: Flow to Batterson Park Pond

Runoff = 127.06 cfs @ 12.23 hrs, Volume= 12.515 af, Depth> 5.81"
Routed to Reach 2R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

6.850 74 >75% Grass cover, Good, HSG C
7.650 80 >75% Grass cover, Good, HSG D
2.830 70 Woods, Good, HSG C

3.140 77 Woods, Good, HSG D

2.960 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

2.400 98 Paved parking, HSG D

25.830 78 Weighted Average

23.430 90.71% Pervious Area
2.400 9.29% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14 .1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
1.3 285 0.0540 3.74 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

15.4 385 Total
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Summary for Reach 2R: Batterson Park Pond

Inflow)

[40] Hint: Not Described (Outflow

0.0 min

for 100-Year event
=0%, Lag

12.515 af, Atten

12.515 af

9.29% Impervious, Inflow Depth > 5.81"

25.830 ac,
127.06 cfs @ 12.23 hrs, Volume

127.06 cfs @ 12.23 hrs, Volume

Inflow Area
Inflow
Outflow

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 2R: Batterson Park Pond
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76 Batterson Park Road
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5.03 PROPOSED WATERSHED PLAN
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1  2-Year NOAA10 24-hr D Default 2400 1 332 2
2 10-Year NOAA1024-hr D Default 24.00 1 532 2
3 25-Year NOAA10 24-hr D Default 2400 1 6.56 2
4 100-Year NOAA1024-hr D Default 24.00 1 8.48 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
6.750 74 >75% Grass cover, Good, HSG C (P1-1, P1-2, P1-3, P1-5, P1-6, P1-7, P1-8)
7.450 80 >75% Grass cover, Good, HSG D (P1-1, P1-2, P1-4, P1-5, P1-6, P1-7, P1-8)
2.950 73 Brush, Good, HSG D (P1-8)
0.610 96 Gravel surface, HSG D (P1-3, P1-4, P1-5, P1-7, P1-8)
2.650 98 Paved parking, HSG D (P1-1, P1-2, P1-3, P1-4, P1-5, P1-8)
2.780 70 Woods, Good, HSG C (P1-1, P1-3, P1-5, P1-6, P1-8)
2.640 77 Woods, Good, HSG D (P1-5, P1-6, P1-7)
25.830 78 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
9.530 HSG C P1-1, P1-2, P1-3, P1-5, P1-6, P1-7, P1-8
16.300 HSG D P1-1, P1-2, P1-3, P1-4, P1-5, P1-6, P1-7, P1-8
0.000 Other
25.830 TOTAL AREA
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HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Ground Covers (all nodes)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

6.750

0.000

0.000

0.000

2.780

9.530

7.450

2.950

0.610

2.650

2.640

16.300

0.000

0.000

0.000

0.000

0.000

0.000

14.200

2.950

0.610

2.650

5.420

25.830

>75% Grass cover, Good

Brush, Good

Gravel surface

Paved parking

Woods, Good

TOTAL AREA

P1-1,
P1-2,
P1-3,
P1-4,
P1-5,
P1-6,
P1-7,
P1-8
P1-8
P1-3,
P1-4,
P1-5,
P1-7,
P1-8
P1-1,
P1-2,
P1-3,
P1-4,
P1-5,
P1-8
P1-1,
P1-3,
P1-5,
P1-6,
P1-7,
P1-8
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Pipe Listing (all nodes)

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

1 2P 311.63 311.20 11.0 0.0391 0.011 0.0 8.0 0.0

2 3P 311.50 311.00 50.0 0.0100 0.011 0.0 12.0 0.0

3 4P 310.50 310.00 25.0 0.0200 0.013 0.0 12.0 0.0
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP1-1: Runoff Area=2.240 ac 62.05% Impervious Runoff Depth>2.27"
Flow Length=593' Tc=11.5min CN=90 Runoff=4.93 cfs 0.424 af

SubcatchmentP1-2: Runoff Area=1.390 ac 15.83% Impervious Runoff Depth>1.36"
Flow Length=175" Tc=9.0 min CN=78 Runoff=2.06 cfs 0.157 af

SubcatchmentP1-3: Runoff Area=0.620 ac 8.06% Impervious Runoff Depth>1.29"
Flow Length=334" Tc=10.0 min CN=77 Runoff=0.83 cfs 0.067 af

SubcatchmentP1-4: Runoff Area=0.140 ac 50.00% Impervious Runoff Depth>2.37"
Tc=6.0 min  CN=91 Runoff=0.40 cfs 0.028 af

SubcatchmentP1-5: Runoff Area=3.790 ac 12.40% Impervious Runoff Depth>1.56"
Flow Length=412" Tc=13.6 min CN=81 Runoff=5.38 cfs 0.492 af

SubcatchmentP1-6: Runoff Area=2.540 ac 0.00% Impervious Runoff Depth>1.11"
Flow Length=351" Tc=10.7 min CN=74 Runoff=2.79 cfs 0.236 af

SubcatchmentP1-7: Runoff Area=6.000 ac 0.00% Impervious Runoff Depth>1.36"
Flow Length=385" Tc=15.4 min CN=78 Runoff=6.90 cfs 0.678 af

SubcatchmentP1-8: Runoff Area=9.110 ac  4.94% Impervious Runoff Depth>1.23"
Flow Length=496" Tc=12.5 min CN=76 Runoff=10.44 cfs 0.935 af

Reach 1R: BattersonPark Pond Inflow=31.90 cfs 2.829 af
Outflow=31.90 cfs 2.829 af

Reach 2R: Flow to Flared End Inflow=0.82 cfs 0.074 af
Outflow=0.82 cfs 0.074 af

Pond 1P: Peak Elev=307.52' Storage=5,788 cf Inflow=4.93 cfs 0.424 af
Outflow=4.47 cfs 0.323 af

Pond 2P: Peak Elev=312.22" Storage=880 cf Inflow=2.06 cfs 0.157 af
8.0" Round Culvert x 2.00 n=0.011 L=11.0" $=0.0391 '/ Outflow=1.72 cfs 0.148 af

Pond 3P: Peak Elev=314.16" Storage=289 cf Inflow=0.83 cfs 0.067 af
Outflow=0.82 cfs 0.061 af

Pond 4P: Peak Elev=312.93" Storage=687 cf Inflow=0.40 cfs 0.028 af
Outflow=0.03 cfs 0.012 af

Pond 5P: Peak Elev=309.45' Storage=2,870 cf Inflow=5.38 cfs 0.492 af
Outflow=5.29 cfs 0.437 af

Total Runoff Area = 25.830 ac Runoff Volume = 3.016 af Average Runoff Depth = 1.40"
89.74% Pervious = 23.180 ac  10.26% Impervious = 2.650 ac
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Summary for Subcatchment P1-1:

Runoff = 493 cfs@ 12.19 hrs, Volume= 0.424 af, Depth> 2.27"
Routed to Pond 1P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description
0.170 74 >75% Grass cover, Good, HSG C
0.460 80 >75% Grass cover, Good, HSG D
0.220 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
* 0.000 73  Brush, Good, HSG D
0.000 96 Gravel surface, HSG D
1.390 98 Paved parking, HSG D

2.240 90 Weighted Average

0.850 37.95% Pervious Area
1.390 62.05% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.0 100 0.1700 0.19 Sheet Flow, Seg 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 96 0.1000 5.09 Shallow Concentrated Flow, Seg 2
Unpaved Kv= 16.1fps
0.9 191 0.0340 3.74 Shallow Concentrated Flow, Seg 3
Paved Kv=20.3 fps
1.3 206 0.0170 2.65 Shallow Concentrated Flow, Seg 4

Paved Kv=20.3 fps

11.5 593 Total
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Subcatchment P1-1:

Hydrograph
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Summary for Subcatchment P1-2:

Runoff = 206 cfs@ 12.17 hrs, Volume= 0.157 af, Depth> 1.36"
Routed to Pond 2P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

1.010 74 >75% Grass cover, Good, HSG C
0.160 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.220 98 Paved parking, HSG D

1.390 78 Weighted Average

1.170 84.17% Pervious Area
0.220 15.83% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.8 100 0.1800 0.19 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 75 0.1500 6.24 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

9.0 175 Total
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Subcatchment P1-2:

Hydrograph
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Summary for Subcatchment P1-3:

Runoff = 0.83cfs @ 12.18 hrs, Volume= 0.067 af, Depth> 1.29"
Routed to Pond 3P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

0.080 74 >75% Grass cover, Good, HSG C
0.000 80 >75% Grass cover, Good, HSG D
0.400 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.050 98 Paved parking, HSG D

0.620 77 Weighted Average

0.570 91.94% Pervious Area
0.050 8.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.1650 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 111 0.1100 5.34 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 123 0.0500 3.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.0 334 Total
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Subcatchment P1-3:

Hydrograph
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Summary for Subcatchment P1-4:

Runoff 0.40cfs @ 12.13 hrs, Volume=
Routed to Pond 4P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN,
NOAA10 24-hr D 2-Year Rainfall=3.32"

0.028 af, Depth> 2.37"

Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Area (ac) CN Description
0.000 74 >75% Grass cover, Good, HSG C
0.050 80 >75% Grass cover, Good, HSG D
0.000 70  Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
0.000 73 Brush, Good, HSG D
0.020 96 Gravel surface, HSG D
0.070 98 Paved parking, HSG D
0.140 91 Weighted Average
0.070 50.00% Pervious Area
0.070 50.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. time to pond
Subcatchment P1-4:
Hydrograph
0.44
0424 |- ]
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Summary for Subcatchment P1-5:

Runoff = 5.38cfs @ 12.22 hrs, Volume= 0.492 af, Depth> 1.56"
Routed to Pond 5P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

0.210 74 >75% Grass cover, Good, HSG C
2.470 80 >75% Grass cover, Good, HSG D
0.150 70 Woods, Good, HSG C

0.440 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.050 96 Gravel surface, HSG D

0.470 98 Paved parking, HSG D

3.790 81 Weighted Average

3.320 87.60% Pervious Area
0.470 12.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
124 100 0.0750 0.13 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 185 0.0680 4.20 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.5 127 0.0600 3.94 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

13.6 412 Total
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Summary for Subcatchment P1-6:

Runoff = 279cfs@ 12.19 hrs, Volume= 0.236 af, Depth> 1.11"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

0.190 74 >75% Grass cover, Good, HSG C
0.190 80 >75% Grass cover, Good, HSG D
0.990 70 Woods, Good, HSG C

1.170 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

2.540 74 Weighted Average

2.540 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.4 100 0.1500 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 81 0.2040 7.27 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
1.1 170 0.0260 2.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.7 351 Total
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Subcatchment P1-6:

Hydrograph
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Summary for Subcatchment P1-7:

Runoff = 6.90 cfs @ 12.24 hrs, Volume= 0.678 af, Depth> 1.36"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

2.620 74 >75% Grass cover, Good, HSG C
1.990 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

1.030 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.360 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

6.000 78 Weighted Average

6.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 176 0.0650 410 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 109 0.0400 3.22 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

15.4 385 Total
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Summary for Subcatchment P1-8:

Runoff = 10.44 cfs @ 12.21 hrs, Volume= 0.935 af, Depth> 1.23"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 2-Year Rainfall=3.32"

Area (ac) CN Description

2.470 74 >75% Grass cover, Good, HSG C
2.130 80 >75% Grass cover, Good, HSG D
1.020 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

2.950 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.450 98 Paved parking, HSG D

9.110 76 Weighted Average

8.660 95.06% Pervious Area
0.450 4.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.1320 0.17 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.4 122 0.0890 4.80 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
2.2 274 0.0160 2.04 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

12.5 496 Total



3.32"

Printed 9/25/2024

Batterson Park Improvements - Post-Development
NOAA10 24-hr D 2-Year Rainfall

Page 22

Subcatchment P1-8:

Hydrograph

um

|

ff Vo

no

th>1.23"
49

P

undff De

R
R
F

|
|
1
|
|
4
|
|
+
|
|
T
|
|
T
|
|

UUNMRAN REARS T T T T T U T 1
12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)

10 11

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

008388501-PWAM
Prepared by BSC Group

(syo) mol4



3.32"

Printed 9/25/2024

Batterson Park Improvements - Post-Development
NOAA10 24-hr D 2-Year Rainfall

008388501-PWAM

Prepared by BSC Group

Page 23

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

Summary for Reach 1R: Batterson Park Pond

Inflow)

[40] Hint: Not Described (Outflow

0.0 min

for 2-Year event
=0%, Lag

2.829 af
2.829 af, Atten

25.830 ac, 10.26% Impervious, Inflow Depth > 1.31"

31.90cfs @ 12.22 hrs, Volume
31.90cfs @ 12.22 hrs, Volume

Inflow Area
Inflow
Outflow

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 1R: Batterson Park Pond

Hydrograph
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Summary for Reach 2R: Flow to Flared End

Inflow)

[40] Hint: Not Described (Outflow

for 2-Year event

0.760 ac, 15.79% Impervious, Inflow Depth > 1.16"

Inflow Area
Inflow

0.074 af

0.82cfs @ 12.19 hrs, Volume

= 0.0 min

=0%, Lag

0.074 af, Atten

0.82cfs@ 12.19 hrs, Volume

Outflow

Routed to Reach 1R : Batterson Park Pond

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 2R: Flow to Flared End
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Summary for Pond 1P:

Inflow Area = 2.240 ac, 62.05% Impervious, Inflow Depth > 2.27" for 2-Year event
Inflow = 493 cfs @ 12.19 hrs, Volume= 0.424 af

Outflow = 447 cfs @ 12.23 hrs, Volume= 0.323 af, Atten=9%, Lag= 2.7 min
Primary = 447 cfs @ 12.23 hrs, Volume= 0.323 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 307.52' @ 12.23 hrs Surf.Area= 5,451 sf Storage= 5,788 cf

Plug-Flow detention time=176.3 min calculated for 0.322 af (76% of inflow)
Center-of-Mass det. time= 73.2 min ( 902.1 - 828.9)

Volume Invert Avail.Storage Storage Description
#1 306.00' 8,662 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
306.00 353 70.9 0 0 353
306.50 4,079 368.1 939 939 10,736
307.00 4,639 3775 2,178 3,117 11,324
307.50 5,669 288.9 2,573 5,689 16,026
308.00 1,153 143.1 1,563 7,252 21,039
309.00 1,682 1771 1,409 8,662 21,920
Device Routing Invert Outlet Devices
#1  Primary 307.25" 10.0'long x 25.0' breadth Primary Spillway

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 307.50" 90.0'long x 25.0' breadth Top of pond overflow

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=4.26 cfs @ 12.23 hrs HW=307.52" (Free Discharge)
1=Primary Spillway (Weir Controls 3.71 cfs @ 1.39 fps)
2=Top of pond overflow (Weir Controls 0.55 cfs @ 0.35 fps)
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Pond 1P:
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Stage-Discharge for Pond 1P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
306.00 0.00 307.02 0.00 308.04 114.98
306.02 0.00 307.04 0.00 308.06 121.07
306.04 0.00 307.06 0.00 308.08 127.29
306.06 0.00 307.08 0.00 308.10 133.61
306.08 0.00 307.10 0.00 308.12 139.76
306.10 0.00 307.12 0.00 308.14 145.99
306.12 0.00 307.14 0.00 308.16 152.29
306.14 0.00 307.16 0.00 308.18 158.67
306.16 0.00 307.18 0.00 308.20 165.11
306.18 0.00 307.20 0.00 308.22 171.62
306.20 0.00 307.22 0.00 308.24 178.19
306.22 0.00 307.24 0.00 308.26 184.84
306.24 0.00 307.26 0.03 308.28 191.56
306.26 0.00 307.28 0.14 308.30 198.34
306.28 0.00 307.30 0.30 308.32 205.51
306.30 0.00 307.32 0.50 308.34 212.76
306.32 0.00 307.34 0.72 308.36 220.10
306.34 0.00 307.36 0.98 308.38 227.51
306.36 0.00 307.38 1.26 308.40 235.01
306.38 0.00 307.40 1.56 308.42 242.58
306.40 0.00 307.42 1.88 308.44 250.23
306.42 0.00 307.44 2.22 308.46 257.95
306.44 0.00 307.46 2.58 308.48 265.74
306.46 0.00 307.48 2.96 308.50 273.60
306.48 0.00 307.50 3.36 308.52 281.71
306.50 0.00 307.52 4.45 308.54 289.91
306.52 0.00 307.54 6.13 308.56 298.20
306.54 0.00 307.56 8.19 308.58 306.56
306.56 0.00 307.58 10.56 308.60 315.01
306.58 0.00 307.60 13.21 308.62 323.53
306.60 0.00 307.62 16.10 308.64 332.14
306.62 0.00 307.64 19.21 308.66 340.82
306.64 0.00 307.66 22.53 308.68 349.56
306.66 0.00 307.68 26.03 308.70 358.38
306.68 0.00 307.70 29.72 308.72 367.16
306.70 0.00 307.72 33.61 308.74 376.01
306.72 0.00 307.74 37.66 308.76 384.93
306.74 0.00 307.76 41.88 308.78 393.92
306.76 0.00 307.78 46.26 308.80 402.98
306.78 0.00 307.80 50.79 308.82 412.10
306.80 0.00 307.82 55.48 308.84 421.30
306.82 0.00 307.84 60.30 308.86 430.57
306.84 0.00 307.86 65.26 308.88 439.91
306.86 0.00 307.88 70.34 308.90 449.33
306.88 0.00 307.90 75.55 308.92 458.66
306.90 0.00 307.92 80.83 308.94 468.04
306.92 0.00 307.94 86.24 308.96 477.49
306.94 0.00 307.96 91.77 308.98 486.99
306.96 0.00 307.98 97.41 309.00 496.56
306.98 0.00 308.00 103.16
307.00 0.00 308.02 109.02
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Stage-Area-Storage for Pond 1P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
306.00 353 0 308.55 1,432 7,962
306.05 543 22 308.60 1,458 8,034
306.10 773 55 308.65 1,486 8,108
306.15 1,044 100 308.70 1,513 8,183
306.20 1,356 160 308.75 1,540 8,259
306.25 1,708 236 308.80 1,568 8,337
306.30 2,101 332 308.85 1,596 8,416
306.35 2,534 447 308.90 1,625 8,496
306.40 3,009 586 308.95 1,653 8,578
306.45 3,524 749 309.00 1,682 8,662
306.50 4,079 939
306.55 4,133 1,144
306.60 4,188 1,352
306.65 4,243 1,563
306.70 4,299 1,776
306.75 4,354 1,993
306.80 4,411 2,212
306.85 4,467 2,434
306.90 4,524 2,659
306.95 4,581 2,886
307.00 4,639 3,117
307.05 4,737 3,351
307.10 4,837 3,590
307.15 4,937 3,835
307.20 5,039 4,084
307.25 5,141 4,339
307.30 5,245 4,598
307.35 5,349 4,863
307.40 5,455 5,133
307.45 5,561 5,409
307.50 5,669 5,689
307.55 5,064 5,958
307.60 4,492 6,196
307.65 3,955 6,407
307.70 3,453 6,592
307.75 2,984 6,753
307.80 2,549 6,891
307.85 2,149 7,009
307.90 1,783 7,107
307.95 1,451 7,188
308.00 1,153 7,252
308.05 1,177 7,311
308.10 1,201 7,370
308.15 1,226 7,431
308.20 1,251 7,493
308.25 1,276 7,556
308.30 1,301 7,620
308.35 1,327 7,686
308.40 1,353 7,753
308.45 1,379 7,821
308.50 1,405 7,891
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Summary for Pond 2P:

Inflow Area = 1.390 ac, 15.83% Impervious, Inflow Depth > 1.36" for 2-Year event
Inflow = 206 cfs@ 12.17 hrs, Volume= 0.157 af

Outflow = 1.72 cfs @ 12.22 hrs, Volume= 0.148 af, Atten=17%, Lag= 3.0 min
Primary = 1.72cfs @ 12.22 hrs, Volume= 0.148 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=312.22' @ 12.22 hrs Surf.Area= 1,088 sf Storage= 880 cf

Plug-Flow detention time=52.8 min calculated for 0.148 af (94% of inflow)
Center-of-Mass det. time= 20.8 min ( 904.8 - 884.0 )

Volume Invert Avail.Storage Storage Description
#1 311.00' 4,013 cf Above-ground detention basin (Irregularl.isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
311.00 474 88.9 0 0 474
312.00 872 164.1 663 663 1,993
313.00 2,035 374.0 1,413 2,076 10,985
313.50 2,457 386.0 1,121 3,197 11,736
314.00 928 1311 816 4,013 22,225
Device Routing Invert Outlet Devices
#1  Primary 311.63' 8.0" Round Culvert X 2.00

L=11.0" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 311.63'/ 311.20' S=0.0391"" Cc=0.900
n= 0.011, Flow Area= 0.35 sf

Primary OutFlow Max=1.71 cfs @ 12.22 hrs HW=312.22" (Free Discharge)
1=Culvert (Inlet Controls 1.71 cfs @ 2.62 fps)
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Pond 2P:
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Stage-Discharge for Pond 2P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
311.00 0.00 312.02 0.90 313.04 3.49
311.02 0.00 312.04 0.98 313.06 3.52
311.04 0.00 312.06 1.06 313.08 3.55
311.06 0.00 312.08 1.15 313.10 3.58
311.08 0.00 312.10 1.23 313.12 3.62
311.10 0.00 312.12 1.31 313.14 3.65
311.12 0.00 312.14 1.39 313.16 3.68
311.14 0.00 312.16 1.48 313.18 3.7
311.16 0.00 312.18 1.56 313.20 3.74
311.18 0.00 312.20 1.63 313.22 3.77
311.20 0.00 312.22 1.71 313.24 3.80
311.22 0.00 312.24 1.78 313.26 3.83
311.24 0.00 312.26 1.85 313.28 3.86
311.26 0.00 312.28 1.90 313.30 3.89
311.28 0.00 312.30 1.95 313.32 3.92
311.30 0.00 312.32 2.01 313.34 3.94
311.32 0.00 312.34 2.06 313.36 3.97
311.34 0.00 312.36 212 313.38 4.00
311.36 0.00 312.38 217 313.40 4.03
311.38 0.00 312.40 2.22 313.42 4.06
311.40 0.00 312.42 2.27 313.44 4.08
311.42 0.00 312.44 2.32 313.46 4.1
311.44 0.00 312.46 2.37 313.48 414
311.46 0.00 312.48 242 313.50 417
311.48 0.00 312.50 2.46 313.52 419
311.50 0.00 312.52 2.51 313.54 4.22
311.52 0.00 312.54 2.55 313.56 4.25
311.54 0.00 312.56 2.60 313.58 4.27
311.56 0.00 312.58 2.64 313.60 4.30
311.58 0.00 312.60 2.68 313.62 4.33
311.60 0.00 312.62 2.72 313.64 4.35
311.62 0.00 312.64 2,77 313.66 4.38
311.64 0.00 312.66 2.81 313.68 4.40
311.66 0.01 312.68 2.85 313.70 443
311.68 0.02 312.70 2.89 313.72 4.46
311.70 0.04 312.72 2.92 313.74 4.48
311.72 0.06 312.74 2.96 313.76 4.51
311.74 0.09 312.76 3.00 313.78 453
311.76 0.12 312.78 3.04 313.80 4.56
311.78 0.16 312.80 3.07 313.82 4.58
311.80 0.20 312.82 3.1 313.84 4.60
311.82 0.24 312.84 3.15 313.86 4.63
311.84 0.29 312.86 3.18 313.88 4.65
311.86 0.35 312.88 3.22 313.90 4.68
311.88 0.41 312.90 3.25 313.92 4.70
311.90 0.47 312.92 3.29 313.94 4.73
311.92 0.53 312.94 3.32 313.96 4.75
311.94 0.60 312.96 3.36 313.98 4.77
311.96 0.67 312.98 3.39 314.00 4.80
311.98 0.75 313.00 3.42
312.00 0.82 313.02 3.46
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Stage-Area-Storage for Pond 2P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
311.00 474 0 313.55 2,271 3,316
311.05 491 24 313.60 2,093 3,425
311.10 508 49 313.65 1,922 3,525
311.15 526 75 313.70 1,758 3,617
311.20 544 102 313.75 1,601 3,701
311.25 562 129 313.80 1,452 3,777
311.30 581 158 313.85 1,310 3,846
311.35 600 187 313.90 1,175 3,908
311.40 619 218 313.95 1,048 3,964
311.45 638 249 314.00 928 4,013
311.50 658 282
311.55 678 315
311.60 698 350
311.65 719 385
311.70 740 421
311.75 761 459
311.80 783 498
311.85 805 537
311.90 827 578
311.95 849 620
312.00 872 663
312.05 919 708
312.10 966 755
312.15 1,015 804
312.20 1,066 856
312.25 1,117 911
312.30 1,170 968
312.35 1,224 1,028
312.40 1,279 1,091
312.45 1,335 1,156
312.50 1,393 1,224
312.55 1,452 1,295
312.60 1,512 1,369
312.65 1,573 1,446
312.70 1,635 1,527
312.75 1,699 1,610
312.80 1,764 1,696
312.85 1,830 1,786
312.90 1,897 1,879
312.95 1,965 1,976
313.00 2,035 2,076
313.05 2,075 2,179
313.10 2,116 2,284
313.15 2,157 2,390
313.20 2,199 2,499
313.25 2,241 2,610
313.30 2,283 2,723
313.35 2,326 2,839
313.40 2,369 2,956
313.45 2,413 3,076
313.50 2,457 3,197
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Summary for Pond 3P:

Inflow Area = 0.620 ac, 8.06% Impervious, Inflow Depth > 1.29" for 2-Year event
Inflow = 0.83cfs @ 12.18 hrs, Volume= 0.067 af

Outflow = 0.82cfs @ 12.19 hrs, Volume= 0.061 af, Atten=2%, Lag= 0.8 min
Primary = 0.82cfs@ 12.19 hrs, Volume= 0.061 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=314.16'@ 12.19 hrs Surf.Area= 352 sf Storage= 289 cf

Plug-Flow detention time=62.2 min calculated for 0.061 af (92% of inflow)
Center-of-Mass det. time=21.2 min ( 910.1 - 888.9)

Volume Invert Avail.Storage Storage Description

#1 312.50' 423 cf Above-ground bio-retention basin (Irregular)isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.50 47 33.1 0 0 47

313.00 103 42.5 37 37 107

314.00 315 76.7 199 236 436

314.50 437 86.1 187 423 565
Device Routing Invert Outlet Devices

#1  Primary 311.50' 12.0" Round Culvert

L=50.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=311.50"/ 311.00' S=0.0100"/" Cc=0.900
n=0.011, Flow Area= 0.79 sf
#2  Device 1 314.00" 15.0" Horiz. Overflow Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.81 cfs @ 12.19 hrs HW=314.16" (Free Discharge)
1=Culvert (Passes 0.81 cfs of 5.56 cfs potential flow)
T _2=0Overflow Grate (Weir Controls 0.81 cfs @ 1.30 fps)
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Pond 3P:
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Stage-Discharge for Pond 3P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
312.50 0.00 313.01 0.00 313.52 0.00 314.03 0.07
312.51 0.00 313.02 0.00 313.53 0.00 314.04 0.10
312.52 0.00 313.03 0.00 313.54 0.00 314.05 0.14
312.53 0.00 313.04 0.00 313.55 0.00 314.06 0.19
312.54 0.00 313.05 0.00 313.56 0.00 314.07 0.24
312.55 0.00 313.06 0.00 313.57 0.00 314.08 0.29
312.56 0.00 313.07 0.00 313.58 0.00 314.09 0.35
312.57 0.00 313.08 0.00 313.59 0.00 314.10 0.41
312.58 0.00 313.09 0.00 313.60 0.00 31411 0.47
312.59 0.00 313.10 0.00 313.61 0.00 314.12 0.53
312.60 0.00 313.11 0.00 313.62 0.00 314.13 0.60
312.61 0.00 313.12 0.00 313.63 0.00 314.14 0.67
312.62 0.00 313.13 0.00 313.64 0.00 314.15 0.75
312.63 0.00 313.14 0.00 313.65 0.00 314.16 0.82
312.64 0.00 313.15 0.00 313.66 0.00 31417 0.90
312.65 0.00 313.16 0.00 313.67 0.00 314.18 0.98
312.66 0.00 313.17 0.00 313.68 0.00 314.19 1.06
312.67 0.00 313.18 0.00 313.69 0.00 314.20 1.15
312.68 0.00 313.19 0.00 313.70 0.00 314.21 1.24
312.69 0.00 313.20 0.00 313.71 0.00 314.22 1.33
312.70 0.00 313.21 0.00 313.72 0.00 314.23 1.42
312.71 0.00 313.22 0.00 313.73 0.00 314.24 1.51
312.72 0.00 313.23 0.00 313.74 0.00 314.25 1.61
312.73 0.00 313.24 0.00 313.75 0.00 314.26 1.70
312.74 0.00 313.25 0.00 313.76 0.00 314.27 1.80
312.75 0.00 313.26 0.00 313.77 0.00 314.28 1.90
312.76 0.00 313.27 0.00 313.78 0.00 314.29 2.01
312.77 0.00 313.28 0.00 313.79 0.00 314.30 2.1
312.78 0.00 313.29 0.00 313.80 0.00 314.31 2.22
312.79 0.00 313.30 0.00 313.81 0.00 314.32 2.32
312.80 0.00 313.31 0.00 313.82 0.00 314.33 243
312.81 0.00 313.32 0.00 313.83 0.00 314.34 2.55
312.82 0.00 313.33 0.00 313.84 0.00 314.35 2.66
312.83 0.00 313.34 0.00 313.85 0.00 314.36 277
312.84 0.00 313.35 0.00 313.86 0.00 314.37 2.89
312.85 0.00 313.36 0.00 313.87 0.00 314.38 3.01
312.86 0.00 313.37 0.00 313.88 0.00 314.39 3.13
312.87 0.00 313.38 0.00 313.89 0.00 314.40 3.25
312.88 0.00 313.39 0.00 313.90 0.00 314.41 3.37
312.89 0.00 313.40 0.00 313.91 0.00 314.42 3.50
312.90 0.00 313.41 0.00 313.92 0.00 314.43 3.62
312.91 0.00 313.42 0.00 313.93 0.00 314.44 3.75
312.92 0.00 313.43 0.00 313.94 0.00 314.45 3.88
312.93 0.00 313.44 0.00 313.95 0.00 314.46 4.01
312.94 0.00 313.45 0.00 313.96 0.00 314.47 4.05
312.95 0.00 313.46 0.00 313.97 0.00 314.48 4.09
312.96 0.00 313.47 0.00 313.98 0.00 314.49 414
312.97 0.00 313.48 0.00 313.99 0.00 314.50 418
312.98 0.00 313.49 0.00 314.00 0.00
312.99 0.00 313.50 0.00 314.01 0.01
313.00 0.00 313.51 0.00 314.02 0.04
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Stage-Area-Storage for Pond 3P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.50 47 0 313.52 199 114
312.52 49 1 313.54 203 118
312.54 51 2 313.56 207 122
312.56 53 3 313.58 212 126
312.58 55 4 313.60 216 130
312.60 56 5 313.62 221 135
312.62 58 6 313.64 225 139
312.64 60 8 313.66 230 144
312.66 63 9 313.68 235 148
312.68 65 10 313.70 239 153
312.70 67 11 313.72 244 158
312.72 69 13 313.74 249 163
312.74 71 14 313.76 254 168
312.76 73 16 313.78 258 173
312.78 76 17 313.80 263 178
312.80 78 19 313.82 268 184
312.82 80 20 313.84 273 189
312.84 83 22 313.86 278 194
312.86 85 23 313.88 283 200
312.88 88 25 313.90 289 206
312.90 90 27 313.92 294 212
312.92 93 29 313.94 299 218
312.94 95 31 313.96 304 224
312.96 98 33 313.98 310 230
312.98 100 35 314.00 315 236
313.00 103 37 314.02 319 242
313.02 106 39 314.04 324 249
313.04 109 41 314.06 329 255
313.06 112 43 314.08 333 262
313.08 116 45 314.10 338 269
313.10 119 48 314.12 342 275
313.12 122 50 314.14 347 282
313.14 126 53 314.16 352 289
313.16 129 55 314.18 357 296
313.18 133 58 314.20 361 304
313.20 136 60 314.22 366 311
313.22 140 63 314.24 371 318
313.24 143 66 314.26 376 326
313.26 147 69 314.28 381 333
313.28 151 72 314.30 386 341
313.30 154 75 314.32 391 349
313.32 158 78 314.34 396 357
313.34 162 81 314.36 401 365
313.36 166 85 314.38 406 373
313.38 170 88 314.40 411 381
313.40 174 91 314.42 416 389
313.42 178 95 314.44 421 397
313.44 182 98 314.46 427 406
313.46 186 102 314.48 432 414
313.48 190 106 314.50 437 423
313.50 195 110
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Summary for Pond 4P:

Inflow Area = 0.140 ac, 50.00% Impervious, Inflow Depth > 2.37" for 2-Year event
Inflow = 040 cfs@ 12.13 hrs, Volume= 0.028 af

Outflow = 0.03cfs @ 13.02 hrs, Volume= 0.012 af, Atten=92%, Lag=53.2 min
Primary = 0.03cfs @ 13.02 hrs, Volume= 0.012 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=312.93' @ 13.02 hrs Surf.Area= 1,062 sf Storage= 687 cf

Plug-Flow detention time=347.7 min calculated for 0.012 af (45% of inflow)
Center-of-Mass det. time= 188.4 min ( 1,007.0 - 818.7 )

Volume Invert Avail.Storage Storage Description

#1 312.00' 1,405 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.00 460 123.2 0 0 460

313.00 1,118 215.0 765 765 2,936

313.50 1,447 224 .4 639 1,405 3,283
Device Routing Invert Outlet Devices

#1  Primary 310.50' 12.0" Round Culvert

L=25.0" RCP, sqg.cut end projecting, Ke=0.500

Inlet / Outlet Invert= 310.50'/ 310.00' S=0.0200'/" Cc=0.900

n= 0.013, Flow Area= 0.79 sf
#2  Device 1 312.90" 8.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 313.25" 10.0'long x 10.0' breadth Overflow Spillway

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

Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.03 cfs @ 13.02 hrs HW=312.93" (Free Discharge)
1=Culvert (Passes 0.03 cfs of 5.25 cfs potential flow)
2=Orifice/Grate (Weir Controls 0.03 cfs @ 0.55 fps)
3=0verflow Spillway ( Controls 0.00 cfs)
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Stage-Discharge for Pond 4P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
312.00 0.00 312.51 0.00 313.02 0.28
312.01 0.00 312.52 0.00 313.03 0.32
312.02 0.00 312.53 0.00 313.04 0.36
312.03 0.00 312.54 0.00 313.05 0.40
312.04 0.00 312.55 0.00 313.06 0.44
312.05 0.00 312.56 0.00 313.07 0.48
312.06 0.00 312.57 0.00 313.08 0.52
312.07 0.00 312.58 0.00 313.09 0.57
312.08 0.00 312.59 0.00 313.10 0.61
312.09 0.00 312.60 0.00 313.11 0.66
312.10 0.00 312.61 0.00 313.12 0.71
312.11 0.00 312.62 0.00 313.13 0.76
312.12 0.00 312.63 0.00 313.14 0.81
312.13 0.00 312.64 0.00 313.15 0.84
312.14 0.00 312.65 0.00 313.16 0.86
312.15 0.00 312.66 0.00 313.17 0.87
312.16 0.00 312.67 0.00 313.18 0.89
31217 0.00 312.68 0.00 313.19 0.91
312.18 0.00 312.69 0.00 313.20 0.92
312.19 0.00 312.70 0.00 313.21 0.94
312.20 0.00 312.71 0.00 313.22 0.95
312.21 0.00 312.72 0.00 313.23 0.97
312.22 0.00 312.73 0.00 313.24 0.98
312.23 0.00 312.74 0.00 313.25 0.99
312.24 0.00 312.75 0.00 313.26 1.03
312.25 0.00 312.76 0.00 313.27 1.09
312.26 0.00 312.77 0.00 313.28 1.17
312.27 0.00 312.78 0.00 313.29 1.25
312.28 0.00 312.79 0.00 313.30 1.34
312.29 0.00 312.80 0.00 313.31 1.44
312.30 0.00 312.81 0.00 313.32 1.55
312.31 0.00 312.82 0.00 313.33 1.67
312.32 0.00 312.83 0.00 313.34 1.79
312.33 0.00 312.84 0.00 313.35 1.91
312.34 0.00 312.85 0.00 313.36 2.05
312.35 0.00 312.86 0.00 313.37 219
312.36 0.00 312.87 0.00 313.38 2.33
312.37 0.00 312.88 0.00 313.39 2.48
312.38 0.00 312.89 0.00 313.40 2.64
312.39 0.00 312.90 0.00 313.41 2.79
312.40 0.00 312.91 0.01 313.42 2.96
312.41 0.00 312.92 0.02 313.43 3.13
312.42 0.00 312.93 0.04 313.44 3.30
312.43 0.00 312.94 0.05 313.45 3.47
312.44 0.00 312.95 0.08 313.46 3.66
312.45 0.00 312.96 0.10 313.47 3.85
312.46 0.00 312.97 0.13 313.48 4.04
312.47 0.00 312.98 0.15 313.49 4.24
312.48 0.00 312.99 0.18 313.50 4.44
312.49 0.00 313.00 0.22
312.50 0.00 313.01 0.25
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Stage-Area-Storage for Pond 4P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.00 460 0 313.02 1,130 788
312.02 470 9 313.04 1,143 810
312.04 481 19 313.06 1,155 833
312.06 491 29 313.08 1,168 856
312.08 502 38 313.10 1,180 880
312.10 513 49 313.12 1,193 904
312.12 524 59 313.14 1,206 928
312.14 535 70 313.16 1,219 952
312.16 546 80 313.18 1,232 976
312.18 557 91 313.20 1,245 1,001
312.20 569 103 313.22 1,258 1,026
312.22 580 114 313.24 1,271 1,051
312.24 592 126 313.26 1,284 1,077
312.26 603 138 313.28 1,297 1,103
312.28 615 150 313.30 1,310 1,129
312.30 627 162 313.32 1,324 1,155
312.32 639 175 313.34 1,337 1,182
312.34 651 188 313.36 1,351 1,209
312.36 664 201 313.38 1,364 1,236
312.38 676 215 313.40 1,378 1,263
312.40 689 228 313.42 1,392 1,291
312.42 701 242 313.44 1,405 1,319
312.44 714 256 313.46 1,419 1,347
312.46 727 271 313.48 1,433 1,376
312.48 740 285 313.50 1,447 1,405
312.50 753 300
312.52 766 315
312.54 780 331
312.56 793 347
312.58 807 363
312.60 820 379
312.62 834 395
312.64 848 412
312.66 862 429
312.68 876 447
312.70 890 464
312.72 905 482
312.74 919 501
312.76 934 519
312.78 949 538
312.80 963 557
312.82 978 577
312.84 993 596
312.86 1,009 616
312.88 1,024 637
312.90 1,039 657
312.92 1,055 678
312.94 1,070 699
312.96 1,086 721
312.98 1,102 743
313.00 1,118 765
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Summary for Pond 5P:

Inflow Area = 3.790 ac, 12.40% Impervious, Inflow Depth > 1.56" for 2-Year event
Inflow = 5.38cfs @ 12.22 hrs, Volume= 0.492 af

Outflow = 529 cfs @ 12.24 hrs, Volume= 0.437 af, Atten=2%, Lag= 1.2 min
Primary = 529 cfs @ 12.24 hrs, Volume= 0.437 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 309.45' @ 12.24 hrs Surf.Area= 2,659 sf Storage= 2,870 cf

Plug-Flow detention time= 84.6 min calculated for 0.437 af (89% of inflow)
Center-of-Mass det. time=29.9 min ( 904.6 - 874.7 )

Volume Invert Avail.Storage Storage Description
#1 308.00' 3,691 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
308.00 1,092 152.1 0 0 1,092
309.00 2,443 239.0 1,723 1,723 3,804
309.75 2,809 248.3 1,968 3,691 4,208
Device Routing Invert Outlet Devices
#1  Primary 309.25" 25.0'long x 6.0' breadth Primary Spillway

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

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

Primary OutFlow Max=5.28 cfs @ 12.24 hrs HW=309.45" (Free Discharge)
L1=Primaw Spillway (Weir Controls 5.28 cfs @ 1.06 fps)
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Stage-Discharge for Pond 5P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
308.00 0.00 308.51 0.00 309.02 0.00 309.53 8.99
308.01 0.00 308.52 0.00 309.03 0.00 309.54 9.50
308.02 0.00 308.53 0.00 309.04 0.00 309.55 10.02
308.03 0.00 308.54 0.00 309.05 0.00 309.56 10.56
308.04 0.00 308.55 0.00 309.06 0.00 309.57 11.11
308.05 0.00 308.56 0.00 309.07 0.00 309.58 11.66
308.06 0.00 308.57 0.00 309.08 0.00 309.59 12.23
308.07 0.00 308.58 0.00 309.09 0.00 309.60 12.81
308.08 0.00 308.59 0.00 309.10 0.00 309.61 13.40
308.09 0.00 308.60 0.00 309.11 0.00 309.62 14.00
308.10 0.00 308.61 0.00 309.12 0.00 309.63 14.62
308.11 0.00 308.62 0.00 309.13 0.00 309.64 15.24
308.12 0.00 308.63 0.00 309.14 0.00 309.65 15.87
308.13 0.00 308.64 0.00 309.15 0.00 309.66 16.54
308.14 0.00 308.65 0.00 309.16 0.00 309.67 17.21
308.15 0.00 308.66 0.00 309.17 0.00 309.68 17.89
308.16 0.00 308.67 0.00 309.18 0.00 309.69 18.59
308.17 0.00 308.68 0.00 309.19 0.00 309.70 19.30
308.18 0.00 308.69 0.00 309.20 0.00 309.71 20.02
308.19 0.00 308.70 0.00 309.21 0.00 309.72 20.75
308.20 0.00 308.71 0.00 309.22 0.00 309.73 21.50
308.21 0.00 308.72 0.00 309.23 0.00 309.74 22.26
308.22 0.00 308.73 0.00 309.24 0.00 309.75 23.03
308.23 0.00 308.74 0.00 309.25 0.00
308.24 0.00 308.75 0.00 309.26 0.06
308.25 0.00 308.76 0.00 309.27 0.17
308.26 0.00 308.77 0.00 309.28 0.31
308.27 0.00 308.78 0.00 309.29 0.47
308.28 0.00 308.79 0.00 309.30 0.66
308.29 0.00 308.80 0.00 309.31 0.87
308.30 0.00 308.81 0.00 309.32 1.10
308.31 0.00 308.82 0.00 309.33 1.34
308.32 0.00 308.83 0.00 309.34 1.60
308.33 0.00 308.84 0.00 309.35 1.87
308.34 0.00 308.85 0.00 309.36 2.16
308.35 0.00 308.86 0.00 309.37 2.46
308.36 0.00 308.87 0.00 309.38 2.78
308.37 0.00 308.88 0.00 309.39 3.10
308.38 0.00 308.89 0.00 309.40 3.44
308.39 0.00 308.90 0.00 309.41 3.79
308.40 0.00 308.91 0.00 309.42 4.15
308.41 0.00 308.92 0.00 309.43 4.52
308.42 0.00 308.93 0.00 309.44 4.91
308.43 0.00 308.94 0.00 309.45 5.30
308.44 0.00 308.95 0.00 309.46 5.72
308.45 0.00 308.96 0.00 309.47 6.15
308.46 0.00 308.97 0.00 309.48 6.59
308.47 0.00 308.98 0.00 309.49 7.05
308.48 0.00 308.99 0.00 309.50 7.52
308.49 0.00 309.00 0.00 309.51 7.99
308.50 0.00 309.01 0.00 309.52 8.48




Batterson Park Improvements - Post-Development

008388501-PWAM NOAA10 24-hr D 2-Year Rainfall=3.32"
Prepared by BSC Group Printed 9/25/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 44

Stage-Area-Storage for Pond 5P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
308.00 1,092 0 309.02 2,452 1,772
308.02 1,114 22 309.04 2,462 1,821
308.04 1,136 45 309.06 2,471 1,870
308.06 1,158 67 309.08 2,481 1,920
308.08 1,180 91 309.10 2,490 1,969
308.10 1,203 115 309.12 2,500 2,019
308.12 1,226 139 309.14 2,509 2,069
308.14 1,249 164 309.16 2,519 2,120
308.16 1,272 189 309.18 2,529 2,170
308.18 1,296 215 309.20 2,538 2,221
308.20 1,319 241 309.22 2,548 2,272
308.22 1,343 267 309.24 2,557 2,323
308.24 1,367 294 309.26 2,567 2,374
308.26 1,392 322 309.28 2,577 2,425
308.28 1,416 350 309.30 2,586 2,477
308.30 1,441 379 309.32 2,596 2,529
308.32 1,466 408 309.34 2,606 2,581
308.34 1,491 437 309.36 2,615 2,633
308.36 1,517 467 309.38 2,625 2,686
308.38 1,542 498 309.40 2,635 2,738
308.40 1,568 529 309.42 2,645 2,791
308.42 1,594 561 309.44 2,655 2,844
308.44 1,620 593 309.46 2,664 2,897
308.46 1,647 626 309.48 2,674 2,951
308.48 1,674 659 309.50 2,684 3,004
308.50 1,700 693 309.52 2,694 3,058
308.52 1,728 727 309.54 2,704 3,112
308.54 1,755 762 309.56 2,714 3,166
308.56 1,782 797 309.58 2,724 3,220
308.58 1,810 833 309.60 2,734 3,275
308.60 1,838 869 309.62 2,744 3,330
308.62 1,866 906 309.64 2,754 3,385
308.64 1,895 944 309.66 2,764 3,440
308.66 1,923 982 309.68 2,774 3,495
308.68 1,952 1,021 309.70 2,784 3,551
308.70 1,981 1,060 309.72 2,794 3,607
308.72 2,011 1,100 309.74 2,804 3,663
308.74 2,040 1,141
308.76 2,070 1,182
308.78 2,100 1,224
308.80 2,130 1,266
308.82 2,160 1,309
308.84 2,191 1,352
308.86 2,222 1,396
308.88 2,253 1,441
308.90 2,284 1,486
308.92 2,315 1,532
308.94 2,347 1,579
308.96 2,379 1,626
308.98 2,411 1,674
309.00 2,443 1,723
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP1-1: Runoff Area=2.240 ac 62.05% Impervious Runoff Depth>4.17"
Flow Length=593' Tc=11.5min CN=90 Runoff=8.77 cfs 0.779 af

SubcatchmentP1-2: Runoff Area=1.390 ac 15.83% Impervious Runoff Depth>2.98"
Flow Length=175" Tc=9.0 min CN=78 Runoff=4.56 cfs 0.345 af

SubcatchmentP1-3: Runoff Area=0.620 ac 8.06% Impervious Runoff Depth>2.88"
Flow Length=334" Tc=10.0 min CN=77 Runoff=1.88 cfs 0.149 af

SubcatchmentP1-4: Runoff Area=0.140 ac 50.00% Impervious Runoff Depth>4.29"
Tc=6.0 min  CN=91 Runoff=0.70 cfs 0.050 af

SubcatchmentP1-5: Runoff Area=3.790 ac  12.40% Impervious Runoff Depth>3.26"
Flow Length=412" Tc=13.6 min CN=81 Runoff=11.23 cfs 1.029 af

SubcatchmentP1-6: Runoff Area=2.540 ac 0.00% Impervious Runoff Depth>2.61"
Flow Length=351" Tc=10.7 min CN=74 Runoff=6.79 cfs 0.553 af

SubcatchmentP1-7: Runoff Area=6.000 ac 0.00% Impervious Runoff Depth>2.97"
Flow Length=385" Tc=15.4 min CN=78 Runoff=15.33 cfs 1.486 af

SubcatchmentP1-8: Runoff Area=9.110 ac  4.94% Impervious Runoff Depth>2.79"
Flow Length=496" Tc=12.5 min CN=76 Runoff=24.21 cfs 2.119 af

Reach 1R: BattersonPark Pond Inflow=70.52 cfs 6.322 af
Outflow=70.52 cfs 6.322 af

Reach 2R: Flow to Flared End Inflow=2.38 cfs 0.178 af
Outflow=2.38 cfs 0.178 af

Pond 1P: Peak Elev=307.56' Storage=6,028 cf Inflow=8.77 cfs 0.779 af
Outflow=8.69 cfs 0.676 af

Pond 2P: Peak Elev=312.79' Storage=1,688 cf Inflow=4.56 cfs 0.345 af
8.0" Round Culvert x 2.00 n=0.011 L=11.0" $=0.0391 '/ Outflow=3.07 cfs 0.335 af

Pond 3P: Peak Elev=314.28" Storage=331 cf Inflow=1.88 cfs 0.149 af
Outflow=1.86 cfs 0.143 af

Pond 4P: Peak Elev=313.08" Storage=856 cf Inflow=0.70 cfs 0.050 af
Outflow=0.52 cfs 0.035 af

Pond 5P: Peak Elev=309.57' Storage=3,194 cf Inflow=11.23 cfs 1.029 af
Outflow=11.13 cfs 0.974 af

Total Runoff Area = 25.830 ac Runoff Volume = 6.511 af Average Runoff Depth = 3.02"
89.74% Pervious = 23.180 ac  10.26% Impervious = 2.650 ac
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Summary for Subcatchment P1-1:

Runoff = 8.77 cfs @ 12.19 hrs, Volume= 0.779 af, Depth> 4.17"
Routed to Pond 1P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description
0.170 74 >75% Grass cover, Good, HSG C
0.460 80 >75% Grass cover, Good, HSG D
0.220 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
* 0.000 73  Brush, Good, HSG D
0.000 96 Gravel surface, HSG D
1.390 98 Paved parking, HSG D

2.240 90 Weighted Average

0.850 37.95% Pervious Area
1.390 62.05% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.0 100 0.1700 0.19 Sheet Flow, Seg 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 96 0.1000 5.09 Shallow Concentrated Flow, Seg 2
Unpaved Kv= 16.1fps
0.9 191 0.0340 3.74 Shallow Concentrated Flow, Seg 3
Paved Kv=20.3 fps
1.3 206 0.0170 2.65 Shallow Concentrated Flow, Seg 4

Paved Kv=20.3 fps

11.5 593 Total
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Subcatchment P1-1:

Hydrograph
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Summary for Subcatchment P1-2:

Runoff = 456 cfs@ 12.16 hrs, Volume= 0.345 af, Depth> 2.98"
Routed to Pond 2P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

1.010 74 >75% Grass cover, Good, HSG C
0.160 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.220 98 Paved parking, HSG D

1.390 78 Weighted Average

1.170 84.17% Pervious Area
0.220 15.83% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.8 100 0.1800 0.19 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 75 0.1500 6.24 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

9.0 175 Total
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Summary for Subcatchment P1-3:

Runoff = 1.88cfs @ 12.18 hrs, Volume= 0.149 af, Depth> 2.88"
Routed to Pond 3P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

0.080 74 >75% Grass cover, Good, HSG C
0.000 80 >75% Grass cover, Good, HSG D
0.400 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.050 98 Paved parking, HSG D

0.620 77 Weighted Average

0.570 91.94% Pervious Area
0.050 8.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.1650 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 111 0.1100 5.34 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 123 0.0500 3.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.0 334 Total
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Subcatchment P1-3:

Hydrograph
S S B S S
‘ S T A

| NOAA10 24-hr D |
| 10-Year Rainfall=5.32" |
| Runoff Area=0.620 ac |
| Runoff Volume=0.149 af

t || RunoffDepth>2.88" ¢ |
¢ '| | Flow Length=334' -
| Te=10.0min -
| CN=77 .

Time (hours)



008388501-PWAM
Prepared by BSC Group

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

Batterson Park Improvements - Post-Development
NOAA10 24-hr D 10-Year Rainfall=5.32"
Printed 9/25/2024
Page 52

Summary for Subcatchment P1-4:

Runoff 0.70 cfs @ 12.13 hrs, Volume=
Routed to Pond 4P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN,
NOAA10 24-hr D 10-Year Rainfall=5.32"

0.050 af, Depth> 4.29"

Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Area (ac) CN Description
0.000 74 >75% Grass cover, Good, HSG C
0.050 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
0.000 73 Brush, Good, HSG D
0.020 96 Gravel surface, HSG D
0.070 98 Paved parking, HSG D
0.140 91 Weighted Average
0.070 50.00% Pervious Area
0.070 50.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. time to pond
Subcatchment P1-4:
Hydrograph
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Summary for Subcatchment P1-5:

Runoff = 11.23cfs @ 12.21 hrs, Volume= 1.029 af, Depth> 3.26"
Routed to Pond 5P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

0.210 74 >75% Grass cover, Good, HSG C
2.470 80 >75% Grass cover, Good, HSG D
0.150 70 Woods, Good, HSG C

0.440 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.050 96 Gravel surface, HSG D

0.470 98 Paved parking, HSG D

3.790 81 Weighted Average

3.320 87.60% Pervious Area
0.470 12.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
124 100 0.0750 0.13 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 185 0.0680 4.20 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.5 127 0.0600 3.94 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

13.6 412 Total



5.32"

Printed 9/25/2024

Batterson Park Improvements - Post-Development
NOAA10 24-hr D 10-Year Rainfall

008388501-PWAM

Prepared by BSC Group

Page 54

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

Subcatchment P1-5:

Hydrograph
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Summary for Subcatchment P1-6:

Runoff = 6.79cfs @ 12.18 hrs, Volume= 0.553 af, Depth> 2.61"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

0.190 74 >75% Grass cover, Good, HSG C
0.190 80 >75% Grass cover, Good, HSG D
0.990 70 Woods, Good, HSG C

1.170 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

2.540 74 Weighted Average

2.540 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.4 100 0.1500 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 81 0.2040 7.27 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
1.1 170 0.0260 2.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.7 351 Total
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Summary for Subcatchment P1-7:

Runoff = 15.33 cfs @ 12.24 hrs, Volume= 1.486 af, Depth> 2.97"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

2.620 74 >75% Grass cover, Good, HSG C
1.990 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

1.030 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.360 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

6.000 78 Weighted Average

6.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14 .1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 176 0.0650 410 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 109 0.0400 3.22 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

15.4 385 Total
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Subcatchment P1-7:

Hydrograph
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Summary for Subcatchment P1-8:

Runoff = 2421 cfs @ 12.20 hrs, Volume= 2.119 af, Depth> 2.79"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 10-Year Rainfall=5.32"

Area (ac) CN Description

2.470 74 >75% Grass cover, Good, HSG C
2.130 80 >75% Grass cover, Good, HSG D
1.020 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

2.950 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.450 98 Paved parking, HSG D

9.110 76 Weighted Average

8.660 95.06% Pervious Area
0.450 4.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.1320 0.17 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.4 122 0.0890 4.80 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
2.2 274 0.0160 2.04 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

12.5 496 Total
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Subcatchment P1-8:
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Summary for Reach 1R: Batterson Park Pond

Inflow)

[40] Hint: Not Described (Outflow
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25.830 ac, 10.26% Impervious, Inflow Depth > 2.94"

70.52 cfs @ 12.21 hrs, Volume
70.52 cfs @ 12.21 hrs, Volume

Inflow Area
Inflow
Outflow

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 1R: Batterson Park Pond

Hydrograph
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Summary for Reach 2R: Flow to Flared End

Inflow)

[40] Hint: Not Described (Outflow

for 10-Year event

0.760 ac, 15.79% Impervious, Inflow Depth > 2.81"

Inflow Area
Inflow

0.178 af

2.38cfs@ 12.18 hrs, Volume

0%, Lag= 0.0 min

= 0.178 af, Atten

2.38cfs@ 12.18 hrs, Volume

Outflow

Routed to Reach 1R : Batterson Park Pond

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 2R: Flow to Flared End

Hydrograph
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Summary for Pond 1P:

Inflow Area = 2.240 ac, 62.05% Impervious, Inflow Depth > 4.17" for 10-Year event
Inflow = 8.77 cfs @ 12.19 hrs, Volume= 0.779 af

Outflow = 8.69 cfs @ 12.20 hrs, Volume= 0.676 af, Atten=1%, Lag= 0.7 min
Primary = 8.69cfs @ 12.20 hrs, Volume= 0.676 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 307.56' @ 12.20 hrs Surf.Area= 4,899 sf Storage= 6,028 cf

Plug-Flow detention time=121.6 min calculated for 0.676 af (87% of inflow)
Center-of-Mass det. time= 54.3 min ( 860.3 - 806.0 )

Volume Invert Avail.Storage Storage Description
#1 306.00' 8,662 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
306.00 353 70.9 0 0 353
306.50 4,079 368.1 939 939 10,736
307.00 4,639 3775 2,178 3,117 11,324
307.50 5,669 288.9 2,573 5,689 16,026
308.00 1,153 143.1 1,563 7,252 21,039
309.00 1,682 1771 1,409 8,662 21,920
Device Routing Invert Outlet Devices
#1  Primary 307.25" 10.0'long x 25.0' breadth Primary Spillway

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 307.50" 90.0'long x 25.0' breadth Top of pond overflow

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=8.65 cfs @ 12.20 hrs HW=307.56" (Free Discharge)
1=Primary Spillway (Weir Controls 4.74 cfs @ 1.51 fps)
2=Top of pond overflow (Weir Controls 3.91 cfs @ 0.68 fps)
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Stage-Discharge for Pond 1P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
306.00 0.00 307.02 0.00 308.04 114.98
306.02 0.00 307.04 0.00 308.06 121.07
306.04 0.00 307.06 0.00 308.08 127.29
306.06 0.00 307.08 0.00 308.10 133.61
306.08 0.00 307.10 0.00 308.12 139.76
306.10 0.00 307.12 0.00 308.14 145.99
306.12 0.00 307.14 0.00 308.16 152.29
306.14 0.00 307.16 0.00 308.18 158.67
306.16 0.00 307.18 0.00 308.20 165.11
306.18 0.00 307.20 0.00 308.22 171.62
306.20 0.00 307.22 0.00 308.24 178.19
306.22 0.00 307.24 0.00 308.26 184.84
306.24 0.00 307.26 0.03 308.28 191.56
306.26 0.00 307.28 0.14 308.30 198.34
306.28 0.00 307.30 0.30 308.32 205.51
306.30 0.00 307.32 0.50 308.34 212.76
306.32 0.00 307.34 0.72 308.36 220.10
306.34 0.00 307.36 0.98 308.38 227.51
306.36 0.00 307.38 1.26 308.40 235.01
306.38 0.00 307.40 1.56 308.42 242.58
306.40 0.00 307.42 1.88 308.44 250.23
306.42 0.00 307.44 2.22 308.46 257.95
306.44 0.00 307.46 2.58 308.48 265.74
306.46 0.00 307.48 2.96 308.50 273.60
306.48 0.00 307.50 3.36 308.52 281.71
306.50 0.00 307.52 4.45 308.54 289.91
306.52 0.00 307.54 6.13 308.56 298.20
306.54 0.00 307.56 8.19 308.58 306.56
306.56 0.00 307.58 10.56 308.60 315.01
306.58 0.00 307.60 13.21 308.62 323.53
306.60 0.00 307.62 16.10 308.64 332.14
306.62 0.00 307.64 19.21 308.66 340.82
306.64 0.00 307.66 22.53 308.68 349.56
306.66 0.00 307.68 26.03 308.70 358.38
306.68 0.00 307.70 29.72 308.72 367.16
306.70 0.00 307.72 33.61 308.74 376.01
306.72 0.00 307.74 37.66 308.76 384.93
306.74 0.00 307.76 41.88 308.78 393.92
306.76 0.00 307.78 46.26 308.80 402.98
306.78 0.00 307.80 50.79 308.82 412.10
306.80 0.00 307.82 55.48 308.84 421.30
306.82 0.00 307.84 60.30 308.86 430.57
306.84 0.00 307.86 65.26 308.88 439.91
306.86 0.00 307.88 70.34 308.90 449.33
306.88 0.00 307.90 75.55 308.92 458.66
306.90 0.00 307.92 80.83 308.94 468.04
306.92 0.00 307.94 86.24 308.96 477.49
306.94 0.00 307.96 91.77 308.98 486.99
306.96 0.00 307.98 97.41 309.00 496.56
306.98 0.00 308.00 103.16
307.00 0.00 308.02 109.02
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Stage-Area-Storage for Pond 1P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
306.00 353 0 308.55 1,432 7,962
306.05 543 22 308.60 1,458 8,034
306.10 773 55 308.65 1,486 8,108
306.15 1,044 100 308.70 1,513 8,183
306.20 1,356 160 308.75 1,540 8,259
306.25 1,708 236 308.80 1,568 8,337
306.30 2,101 332 308.85 1,596 8,416
306.35 2,534 447 308.90 1,625 8,496
306.40 3,009 586 308.95 1,653 8,578
306.45 3,524 749 309.00 1,682 8,662
306.50 4,079 939
306.55 4,133 1,144
306.60 4,188 1,352
306.65 4,243 1,563
306.70 4,299 1,776
306.75 4,354 1,993
306.80 4,411 2,212
306.85 4,467 2,434
306.90 4,524 2,659
306.95 4,581 2,886
307.00 4,639 3,117
307.05 4,737 3,351
307.10 4,837 3,590
307.15 4,937 3,835
307.20 5,039 4,084
307.25 5,141 4,339
307.30 5,245 4,598
307.35 5,349 4,863
307.40 5,455 5,133
307.45 5,561 5,409
307.50 5,669 5,689
307.55 5,064 5,958
307.60 4,492 6,196
307.65 3,955 6,407
307.70 3,453 6,592
307.75 2,984 6,753
307.80 2,549 6,891
307.85 2,149 7,009
307.90 1,783 7,107
307.95 1,451 7,188
308.00 1,153 7,252
308.05 1,177 7,311
308.10 1,201 7,370
308.15 1,226 7,431
308.20 1,251 7,493
308.25 1,276 7,556
308.30 1,301 7,620
308.35 1,327 7,686
308.40 1,353 7,753
308.45 1,379 7,821
308.50 1,405 7,891
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Summary for Pond 2P:

Inflow Area = 1.390 ac, 15.83% Impervious, Inflow Depth > 2.98" for 10-Year event
Inflow = 456 cfs @ 12.16 hrs, Volume= 0.345 af

Outflow = 3.07 cfs @ 12.24 hrs, Volume= 0.335 af, Atten=33%, Lag=4.8 min
Primary = 3.07 cfs @ 12.24 hrs, Volume= 0.335 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=312.79'@ 12.24 hrs Surf.Area= 1,757 sf Storage= 1,688 cf

Plug-Flow detention time= 31.8 min calculated for 0.335 af (97% of inflow)
Center-of-Mass det. time= 15.1 min ( 868.1 - 853.0 )

Volume Invert Avail.Storage Storage Description
#1 311.00' 4,013 cf Above-ground detention basin (Irregularl.isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
311.00 474 88.9 0 0 474
312.00 872 164.1 663 663 1,993
313.00 2,035 374.0 1,413 2,076 10,985
313.50 2,457 386.0 1,121 3,197 11,736
314.00 928 1311 816 4,013 22,225
Device Routing Invert Outlet Devices
#1  Primary 311.63' 8.0" Round Culvert X 2.00

L=11.0" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 311.63'/ 311.20' S=0.0391"" Cc=0.900
n= 0.011, Flow Area= 0.35 sf

Primary OutFlow Max=3.06 cfs @ 12.24 hrs HW=312.79" (Free Discharge)
1=Culvert (Inlet Controls 3.06 cfs @ 4.39 fps)
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Stage-Discharge for Pond 2P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
311.00 0.00 312.02 0.90 313.04 3.49
311.02 0.00 312.04 0.98 313.06 3.52
311.04 0.00 312.06 1.06 313.08 3.55
311.06 0.00 312.08 1.15 313.10 3.58
311.08 0.00 312.10 1.23 313.12 3.62
311.10 0.00 312.12 1.31 313.14 3.65
311.12 0.00 312.14 1.39 313.16 3.68
311.14 0.00 312.16 1.48 313.18 3.7
311.16 0.00 312.18 1.56 313.20 3.74
311.18 0.00 312.20 1.63 313.22 3.77
311.20 0.00 312.22 1.71 313.24 3.80
311.22 0.00 312.24 1.78 313.26 3.83
311.24 0.00 312.26 1.85 313.28 3.86
311.26 0.00 312.28 1.90 313.30 3.89
311.28 0.00 312.30 1.95 313.32 3.92
311.30 0.00 312.32 2.01 313.34 3.94
311.32 0.00 312.34 2.06 313.36 3.97
311.34 0.00 312.36 212 313.38 4.00
311.36 0.00 312.38 217 313.40 4.03
311.38 0.00 312.40 2.22 313.42 4.06
311.40 0.00 312.42 2.27 313.44 4.08
311.42 0.00 312.44 2.32 313.46 4.1
311.44 0.00 312.46 2.37 313.48 414
311.46 0.00 312.48 242 313.50 417
311.48 0.00 312.50 2.46 313.52 419
311.50 0.00 312.52 2.51 313.54 4.22
311.52 0.00 312.54 2.55 313.56 4.25
311.54 0.00 312.56 2.60 313.58 4.27
311.56 0.00 312.58 2.64 313.60 4.30
311.58 0.00 312.60 2.68 313.62 4.33
311.60 0.00 312.62 2.72 313.64 4.35
311.62 0.00 312.64 2,77 313.66 4.38
311.64 0.00 312.66 2.81 313.68 4.40
311.66 0.01 312.68 2.85 313.70 443
311.68 0.02 312.70 2.89 313.72 4.46
311.70 0.04 312.72 2.92 313.74 4.48
311.72 0.06 312.74 2.96 313.76 4.51
311.74 0.09 312.76 3.00 313.78 453
311.76 0.12 312.78 3.04 313.80 4.56
311.78 0.16 312.80 3.07 313.82 4.58
311.80 0.20 312.82 3.1 313.84 4.60
311.82 0.24 312.84 3.15 313.86 4.63
311.84 0.29 312.86 3.18 313.88 4.65
311.86 0.35 312.88 3.22 313.90 4.68
311.88 0.41 312.90 3.25 313.92 4.70
311.90 0.47 312.92 3.29 313.94 4.73
311.92 0.53 312.94 3.32 313.96 4.75
311.94 0.60 312.96 3.36 313.98 4.77
311.96 0.67 312.98 3.39 314.00 4.80
311.98 0.75 313.00 3.42
312.00 0.82 313.02 3.46
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Stage-Area-Storage for Pond 2P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
311.00 474 0 313.55 2,271 3,316
311.05 491 24 313.60 2,093 3,425
311.10 508 49 313.65 1,922 3,525
311.15 526 75 313.70 1,758 3,617
311.20 544 102 313.75 1,601 3,701
311.25 562 129 313.80 1,452 3,777
311.30 581 158 313.85 1,310 3,846
311.35 600 187 313.90 1,175 3,908
311.40 619 218 313.95 1,048 3,964
311.45 638 249 314.00 928 4,013
311.50 658 282
311.55 678 315
311.60 698 350
311.65 719 385
311.70 740 421
311.75 761 459
311.80 783 498
311.85 805 537
311.90 827 578
311.95 849 620
312.00 872 663
312.05 919 708
312.10 966 755
312.15 1,015 804
312.20 1,066 856
312.25 1,117 911
312.30 1,170 968
312.35 1,224 1,028
312.40 1,279 1,091
312.45 1,335 1,156
312.50 1,393 1,224
312.55 1,452 1,295
312.60 1,512 1,369
312.65 1,573 1,446
312.70 1,635 1,527
312.75 1,699 1,610
312.80 1,764 1,696
312.85 1,830 1,786
312.90 1,897 1,879
312.95 1,965 1,976
313.00 2,035 2,076
313.05 2,075 2,179
313.10 2,116 2,284
313.15 2,157 2,390
313.20 2,199 2,499
313.25 2,241 2,610
313.30 2,283 2,723
313.35 2,326 2,839
313.40 2,369 2,956
313.45 2,413 3,076
313.50 2,457 3,197
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Summary for Pond 3P:

Inflow Area = 0.620 ac, 8.06% Impervious, Inflow Depth > 2.88" for 10-Year event
Inflow = 1.88cfs @ 12.18 hrs, Volume= 0.149 af

Outflow = 1.86cfs @ 12.19 hrs, Volume= 0.143 af, Atten= 1%, Lag= 0.6 min
Primary = 1.86cfs @ 12.19 hrs, Volume= 0.143 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=314.28' @ 12.19 hrs Surf.Area= 380 sf Storage= 331 cf

Plug-Flow detention time= 34.1 min calculated for 0.143 af (96% of inflow)
Center-of-Mass det. time= 13.6 min ( 870.9 - 857.3 )

Volume Invert Avail.Storage Storage Description

#1 312.50' 423 cf Above-ground bio-retention basin (Irregular)isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.50 47 33.1 0 0 47

313.00 103 42.5 37 37 107

314.00 315 76.7 199 236 436

314.50 437 86.1 187 423 565
Device Routing Invert Outlet Devices

#1  Primary 311.50' 12.0" Round Culvert

L=50.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=311.50"/ 311.00' S=0.0100"/" Cc=0.900
n=0.011, Flow Area= 0.79 sf
#2  Device 1 314.00" 15.0" Horiz. Overflow Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=1.85 cfs @ 12.19 hrs HW=314.27" (Free Discharge)
1=Culvert (Passes 1.85 cfs of 5.70 cfs potential flow)
T 2=0Overflow Grate (Weir Controls 1.85 cfs @ 1.71 fps)
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Stage-Discharge for Pond 3P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
312.50 0.00 313.01 0.00 313.52 0.00 314.03 0.07
312.51 0.00 313.02 0.00 313.53 0.00 314.04 0.10
312.52 0.00 313.03 0.00 313.54 0.00 314.05 0.14
312.53 0.00 313.04 0.00 313.55 0.00 314.06 0.19
312.54 0.00 313.05 0.00 313.56 0.00 314.07 0.24
312.55 0.00 313.06 0.00 313.57 0.00 314.08 0.29
312.56 0.00 313.07 0.00 313.58 0.00 314.09 0.35
312.57 0.00 313.08 0.00 313.59 0.00 314.10 0.41
312.58 0.00 313.09 0.00 313.60 0.00 31411 0.47
312.59 0.00 313.10 0.00 313.61 0.00 314.12 0.53
312.60 0.00 313.11 0.00 313.62 0.00 314.13 0.60
312.61 0.00 313.12 0.00 313.63 0.00 314.14 0.67
312.62 0.00 313.13 0.00 313.64 0.00 314.15 0.75
312.63 0.00 313.14 0.00 313.65 0.00 314.16 0.82
312.64 0.00 313.15 0.00 313.66 0.00 31417 0.90
312.65 0.00 313.16 0.00 313.67 0.00 314.18 0.98
312.66 0.00 313.17 0.00 313.68 0.00 314.19 1.06
312.67 0.00 313.18 0.00 313.69 0.00 314.20 1.15
312.68 0.00 313.19 0.00 313.70 0.00 314.21 1.24
312.69 0.00 313.20 0.00 313.71 0.00 314.22 1.33
312.70 0.00 313.21 0.00 313.72 0.00 314.23 1.42
312.71 0.00 313.22 0.00 313.73 0.00 314.24 1.51
312.72 0.00 313.23 0.00 313.74 0.00 314.25 1.61
312.73 0.00 313.24 0.00 313.75 0.00 314.26 1.70
312.74 0.00 313.25 0.00 313.76 0.00 314.27 1.80
312.75 0.00 313.26 0.00 313.77 0.00 314.28 1.90
312.76 0.00 313.27 0.00 313.78 0.00 314.29 2.01
312.77 0.00 313.28 0.00 313.79 0.00 314.30 2.1
312.78 0.00 313.29 0.00 313.80 0.00 314.31 2.22
312.79 0.00 313.30 0.00 313.81 0.00 314.32 2.32
312.80 0.00 313.31 0.00 313.82 0.00 314.33 243
312.81 0.00 313.32 0.00 313.83 0.00 314.34 2.55
312.82 0.00 313.33 0.00 313.84 0.00 314.35 2.66
312.83 0.00 313.34 0.00 313.85 0.00 314.36 277
312.84 0.00 313.35 0.00 313.86 0.00 314.37 2.89
312.85 0.00 313.36 0.00 313.87 0.00 314.38 3.01
312.86 0.00 313.37 0.00 313.88 0.00 314.39 3.13
312.87 0.00 313.38 0.00 313.89 0.00 314.40 3.25
312.88 0.00 313.39 0.00 313.90 0.00 314.41 3.37
312.89 0.00 313.40 0.00 313.91 0.00 314.42 3.50
312.90 0.00 313.41 0.00 313.92 0.00 314.43 3.62
312.91 0.00 313.42 0.00 313.93 0.00 314.44 3.75
312.92 0.00 313.43 0.00 313.94 0.00 314.45 3.88
312.93 0.00 313.44 0.00 313.95 0.00 314.46 4.01
312.94 0.00 313.45 0.00 313.96 0.00 314.47 4.05
312.95 0.00 313.46 0.00 313.97 0.00 314.48 4.09
312.96 0.00 313.47 0.00 313.98 0.00 314.49 414
312.97 0.00 313.48 0.00 313.99 0.00 314.50 418
312.98 0.00 313.49 0.00 314.00 0.00
312.99 0.00 313.50 0.00 314.01 0.01
313.00 0.00 313.51 0.00 314.02 0.04
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Stage-Area-Storage for Pond 3P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.50 47 0 313.52 199 114
312.52 49 1 313.54 203 118
312.54 51 2 313.56 207 122
312.56 53 3 313.58 212 126
312.58 55 4 313.60 216 130
312.60 56 5 313.62 221 135
312.62 58 6 313.64 225 139
312.64 60 8 313.66 230 144
312.66 63 9 313.68 235 148
312.68 65 10 313.70 239 153
312.70 67 11 313.72 244 158
312.72 69 13 313.74 249 163
312.74 71 14 313.76 254 168
312.76 73 16 313.78 258 173
312.78 76 17 313.80 263 178
312.80 78 19 313.82 268 184
312.82 80 20 313.84 273 189
312.84 83 22 313.86 278 194
312.86 85 23 313.88 283 200
312.88 88 25 313.90 289 206
312.90 90 27 313.92 294 212
312.92 93 29 313.94 299 218
312.94 95 31 313.96 304 224
312.96 98 33 313.98 310 230
312.98 100 35 314.00 315 236
313.00 103 37 314.02 319 242
313.02 106 39 314.04 324 249
313.04 109 41 314.06 329 255
313.06 112 43 314.08 333 262
313.08 116 45 314.10 338 269
313.10 119 48 314.12 342 275
313.12 122 50 314.14 347 282
313.14 126 53 314.16 352 289
313.16 129 55 314.18 357 296
313.18 133 58 314.20 361 304
313.20 136 60 314.22 366 311
313.22 140 63 314.24 371 318
313.24 143 66 314.26 376 326
313.26 147 69 314.28 381 333
313.28 151 72 314.30 386 341
313.30 154 75 314.32 391 349
313.32 158 78 314.34 396 357
313.34 162 81 314.36 401 365
313.36 166 85 314.38 406 373
313.38 170 88 314.40 411 381
313.40 174 91 314.42 416 389
313.42 178 95 314.44 421 397
313.44 182 98 314.46 427 406
313.46 186 102 314.48 432 414
313.48 190 106 314.50 437 423
313.50 195 110
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Summary for Pond 4P:

Inflow Area = 0.140 ac, 50.00% Impervious, Inflow Depth > 4.29" for 10-Year event
Inflow = 0.70 cfs @ 12.13 hrs, Volume= 0.050 af

Outflow = 0.52cfs @ 12.18 hrs, Volume= 0.035 af, Atten=25%, Lag= 3.0 min
Primary = 0.52cfs @ 12.18 hrs, Volume= 0.035 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=313.08' @ 12.18 hrs Surf.Area= 1,168 sf Storage= 856 cf

Plug-Flow detention time=220.6 min calculated for 0.035 af (69% of inflow)
Center-of-Mass det. time=99.7 min ( 896.3 - 796.6 )

Volume Invert Avail.Storage Storage Description

#1 312.00' 1,405 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.00 460 123.2 0 0 460

313.00 1,118 215.0 765 765 2,936

313.50 1,447 224 .4 639 1,405 3,283
Device Routing Invert Outlet Devices

#1  Primary 310.50' 12.0" Round Culvert

L=25.0" RCP, sqg.cut end projecting, Ke=0.500

Inlet / Outlet Invert= 310.50'/ 310.00' S=0.0200'/" Cc=0.900

n= 0.013, Flow Area= 0.79 sf
#2  Device 1 312.90" 8.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 313.25" 10.0'long x 10.0' breadth Overflow Spillway

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

Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.52 cfs @ 12.18 hrs HW=313.08" (Free Discharge)
1=Culvert (Passes 0.52 cfs of 5.45 cfs potential flow)
2=0rifice/Grate (Weir Controls 0.52 cfs @ 1.39 fps)
3=0verflow Spillway ( Controls 0.00 cfs)



5.32"

Page 76

Printed 9/25/2024

Batterson Park Improvements - Post-Development
NOAA10 24-hr D 10-Year Rainfall

Pond 4P:

Hydrograph

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

008388501-PWAM
Prepared by BSC Group

)
©
3E
Ex
[}

T T T R N N
T T T R N N
F— -~ T- "~ —r-a9- "~ T -r O Tr oo
T T T R N N
R S S (R E S NS R B B
[ e e R B R R
T T T R N N
IR T A S S N N R
I
T T T R N N
i R e e e e T e e Bl S S R e A
T T T R N N
I e e
L L e e e D e e
T T T R N N
I O T A SO N SO RS N B
I
T T T R N N
e
T T T R N N
T T T R N N
Fo-—r—T-=-——r—a-——T-—"——r-a9--I——r-°--r
T T T R N N
R O S O S FR S S R R B
[ e e R B R R
T T T R N N
IR O T O SO N S NS N R Y
I
T T O Y H R B

i e e e e e T L S B e
[ T T R O Y R E B N B S )
|
1 e
[ B
IR D __L_ |8
| (&N Y
[ aﬂ, [ =1 [ R Y R B R
o e R S e B
| S T O S R R
| S an
\\,\\\4\,8ﬂ\4\\7\4\\7\1\4\\7\ﬂ\J\\T
| (=] | | | | | [ | |
| - S O TR S S RS R B
) e e ey R
nu g [ T R R Y
o d o L
o

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

8 9

7




Batterson Park Improvements - Post-Development

008388501-PWAM NOAA10 24-hr D 10-Year Rainfall=5.32"
Prepared by BSC Group Printed 9/25/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 77

Stage-Discharge for Pond 4P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
312.00 0.00 312.51 0.00 313.02 0.28
312.01 0.00 312.52 0.00 313.03 0.32
312.02 0.00 312.53 0.00 313.04 0.36
312.03 0.00 312.54 0.00 313.05 0.40
312.04 0.00 312.55 0.00 313.06 0.44
312.05 0.00 312.56 0.00 313.07 0.48
312.06 0.00 312.57 0.00 313.08 0.52
312.07 0.00 312.58 0.00 313.09 0.57
312.08 0.00 312.59 0.00 313.10 0.61
312.09 0.00 312.60 0.00 313.11 0.66
312.10 0.00 312.61 0.00 313.12 0.71
312.11 0.00 312.62 0.00 313.13 0.76
312.12 0.00 312.63 0.00 313.14 0.81
312.13 0.00 312.64 0.00 313.15 0.84
312.14 0.00 312.65 0.00 313.16 0.86
312.15 0.00 312.66 0.00 313.17 0.87
312.16 0.00 312.67 0.00 313.18 0.89
31217 0.00 312.68 0.00 313.19 0.91
312.18 0.00 312.69 0.00 313.20 0.92
312.19 0.00 312.70 0.00 313.21 0.94
312.20 0.00 312.71 0.00 313.22 0.95
312.21 0.00 312.72 0.00 313.23 0.97
312.22 0.00 312.73 0.00 313.24 0.98
312.23 0.00 312.74 0.00 313.25 0.99
312.24 0.00 312.75 0.00 313.26 1.03
312.25 0.00 312.76 0.00 313.27 1.09
312.26 0.00 312.77 0.00 313.28 1.17
312.27 0.00 312.78 0.00 313.29 1.25
312.28 0.00 312.79 0.00 313.30 1.34
312.29 0.00 312.80 0.00 313.31 1.44
312.30 0.00 312.81 0.00 313.32 1.55
312.31 0.00 312.82 0.00 313.33 1.67
312.32 0.00 312.83 0.00 313.34 1.79
312.33 0.00 312.84 0.00 313.35 1.91
312.34 0.00 312.85 0.00 313.36 2.05
312.35 0.00 312.86 0.00 313.37 219
312.36 0.00 312.87 0.00 313.38 2.33
312.37 0.00 312.88 0.00 313.39 2.48
312.38 0.00 312.89 0.00 313.40 2.64
312.39 0.00 312.90 0.00 313.41 2.79
312.40 0.00 312.91 0.01 313.42 2.96
312.41 0.00 312.92 0.02 313.43 3.13
312.42 0.00 312.93 0.04 313.44 3.30
312.43 0.00 312.94 0.05 313.45 3.47
312.44 0.00 312.95 0.08 313.46 3.66
312.45 0.00 312.96 0.10 313.47 3.85
312.46 0.00 312.97 0.13 313.48 4.04
312.47 0.00 312.98 0.15 313.49 4.24
312.48 0.00 312.99 0.18 313.50 4.44
312.49 0.00 313.00 0.22
312.50 0.00 313.01 0.25
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Stage-Area-Storage for Pond 4P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.00 460 0 313.02 1,130 788
312.02 470 9 313.04 1,143 810
312.04 481 19 313.06 1,155 833
312.06 491 29 313.08 1,168 856
312.08 502 38 313.10 1,180 880
312.10 513 49 313.12 1,193 904
312.12 524 59 313.14 1,206 928
312.14 535 70 313.16 1,219 952
312.16 546 80 313.18 1,232 976
312.18 557 91 313.20 1,245 1,001
312.20 569 103 313.22 1,258 1,026
312.22 580 114 313.24 1,271 1,051
312.24 592 126 313.26 1,284 1,077
312.26 603 138 313.28 1,297 1,103
312.28 615 150 313.30 1,310 1,129
312.30 627 162 313.32 1,324 1,155
312.32 639 175 313.34 1,337 1,182
312.34 651 188 313.36 1,351 1,209
312.36 664 201 313.38 1,364 1,236
312.38 676 215 313.40 1,378 1,263
312.40 689 228 313.42 1,392 1,291
312.42 701 242 313.44 1,405 1,319
312.44 714 256 313.46 1,419 1,347
312.46 727 271 313.48 1,433 1,376
312.48 740 285 313.50 1,447 1,405
312.50 753 300
312.52 766 315
312.54 780 331
312.56 793 347
312.58 807 363
312.60 820 379
312.62 834 395
312.64 848 412
312.66 862 429
312.68 876 447
312.70 890 464
312.72 905 482
312.74 919 501
312.76 934 519
312.78 949 538
312.80 963 557
312.82 978 577
312.84 993 596
312.86 1,009 616
312.88 1,024 637
312.90 1,039 657
312.92 1,055 678
312.94 1,070 699
312.96 1,086 721
312.98 1,102 743
313.00 1,118 765
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Summary for Pond 5P:

Inflow Area = 3.790 ac, 12.40% Impervious, Inflow Depth > 3.26" for 10-Year event
Inflow = 11.23 cfs @ 12.21 hrs, Volume= 1.029 af

Outflow = 1113 cfs @ 12.23 hrs, Volume= 0.974 af, Atten=1%, Lag= 0.8 min
Primary = 1113 cfs @ 12.23 hrs, Volume= 0.974 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 309.57' @ 12.23 hrs Surf.Area= 2,719 sf Storage= 3,194 cf

Plug-Flow detention time=49.8 min calculated for 0.973 af (95% of inflow)
Center-of-Mass det. time= 20.5 min ( 866.2 - 845.6 )

Volume Invert Avail.Storage Storage Description
#1 308.00' 3,691 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
308.00 1,092 152.1 0 0 1,092
309.00 2,443 239.0 1,723 1,723 3,804
309.75 2,809 248.3 1,968 3,691 4,208
Device Routing Invert Outlet Devices
#1  Primary 309.25" 25.0'long x 6.0' breadth Primary Spillway

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

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

Primary OutFlow Max=11.08 cfs @ 12.23 hrs HW=309.57" (Free Discharge)
L1=Primaw Spillway (Weir Controls 11.08 cfs @ 1.39 fps)
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Stage-Discharge for Pond 5P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
308.00 0.00 308.51 0.00 309.02 0.00 309.53 8.99
308.01 0.00 308.52 0.00 309.03 0.00 309.54 9.50
308.02 0.00 308.53 0.00 309.04 0.00 309.55 10.02
308.03 0.00 308.54 0.00 309.05 0.00 309.56 10.56
308.04 0.00 308.55 0.00 309.06 0.00 309.57 11.11
308.05 0.00 308.56 0.00 309.07 0.00 309.58 11.66
308.06 0.00 308.57 0.00 309.08 0.00 309.59 12.23
308.07 0.00 308.58 0.00 309.09 0.00 309.60 12.81
308.08 0.00 308.59 0.00 309.10 0.00 309.61 13.40
308.09 0.00 308.60 0.00 309.11 0.00 309.62 14.00
308.10 0.00 308.61 0.00 309.12 0.00 309.63 14.62
308.11 0.00 308.62 0.00 309.13 0.00 309.64 15.24
308.12 0.00 308.63 0.00 309.14 0.00 309.65 15.87
308.13 0.00 308.64 0.00 309.15 0.00 309.66 16.54
308.14 0.00 308.65 0.00 309.16 0.00 309.67 17.21
308.15 0.00 308.66 0.00 309.17 0.00 309.68 17.89
308.16 0.00 308.67 0.00 309.18 0.00 309.69 18.59
308.17 0.00 308.68 0.00 309.19 0.00 309.70 19.30
308.18 0.00 308.69 0.00 309.20 0.00 309.71 20.02
308.19 0.00 308.70 0.00 309.21 0.00 309.72 20.75
308.20 0.00 308.71 0.00 309.22 0.00 309.73 21.50
308.21 0.00 308.72 0.00 309.23 0.00 309.74 22.26
308.22 0.00 308.73 0.00 309.24 0.00 309.75 23.03
308.23 0.00 308.74 0.00 309.25 0.00
308.24 0.00 308.75 0.00 309.26 0.06
308.25 0.00 308.76 0.00 309.27 0.17
308.26 0.00 308.77 0.00 309.28 0.31
308.27 0.00 308.78 0.00 309.29 0.47
308.28 0.00 308.79 0.00 309.30 0.66
308.29 0.00 308.80 0.00 309.31 0.87
308.30 0.00 308.81 0.00 309.32 1.10
308.31 0.00 308.82 0.00 309.33 1.34
308.32 0.00 308.83 0.00 309.34 1.60
308.33 0.00 308.84 0.00 309.35 1.87
308.34 0.00 308.85 0.00 309.36 2.16
308.35 0.00 308.86 0.00 309.37 2.46
308.36 0.00 308.87 0.00 309.38 2.78
308.37 0.00 308.88 0.00 309.39 3.10
308.38 0.00 308.89 0.00 309.40 3.44
308.39 0.00 308.90 0.00 309.41 3.79
308.40 0.00 308.91 0.00 309.42 4.15
308.41 0.00 308.92 0.00 309.43 4.52
308.42 0.00 308.93 0.00 309.44 4.91
308.43 0.00 308.94 0.00 309.45 5.30
308.44 0.00 308.95 0.00 309.46 5.72
308.45 0.00 308.96 0.00 309.47 6.15
308.46 0.00 308.97 0.00 309.48 6.59
308.47 0.00 308.98 0.00 309.49 7.05
308.48 0.00 308.99 0.00 309.50 7.52
308.49 0.00 309.00 0.00 309.51 7.99
308.50 0.00 309.01 0.00 309.52 8.48
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Stage-Area-Storage for Pond 5P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
308.00 1,092 0 309.02 2,452 1,772
308.02 1,114 22 309.04 2,462 1,821
308.04 1,136 45 309.06 2,471 1,870
308.06 1,158 67 309.08 2,481 1,920
308.08 1,180 91 309.10 2,490 1,969
308.10 1,203 115 309.12 2,500 2,019
308.12 1,226 139 309.14 2,509 2,069
308.14 1,249 164 309.16 2,519 2,120
308.16 1,272 189 309.18 2,529 2,170
308.18 1,296 215 309.20 2,538 2,221
308.20 1,319 241 309.22 2,548 2,272
308.22 1,343 267 309.24 2,557 2,323
308.24 1,367 294 309.26 2,567 2,374
308.26 1,392 322 309.28 2,577 2,425
308.28 1,416 350 309.30 2,586 2,477
308.30 1,441 379 309.32 2,596 2,529
308.32 1,466 408 309.34 2,606 2,581
308.34 1,491 437 309.36 2,615 2,633
308.36 1,517 467 309.38 2,625 2,686
308.38 1,542 498 309.40 2,635 2,738
308.40 1,568 529 309.42 2,645 2,791
308.42 1,594 561 309.44 2,655 2,844
308.44 1,620 593 309.46 2,664 2,897
308.46 1,647 626 309.48 2,674 2,951
308.48 1,674 659 309.50 2,684 3,004
308.50 1,700 693 309.52 2,694 3,058
308.52 1,728 727 309.54 2,704 3,112
308.54 1,755 762 309.56 2,714 3,166
308.56 1,782 797 309.58 2,724 3,220
308.58 1,810 833 309.60 2,734 3,275
308.60 1,838 869 309.62 2,744 3,330
308.62 1,866 906 309.64 2,754 3,385
308.64 1,895 944 309.66 2,764 3,440
308.66 1,923 982 309.68 2,774 3,495
308.68 1,952 1,021 309.70 2,784 3,551
308.70 1,981 1,060 309.72 2,794 3,607
308.72 2,011 1,100 309.74 2,804 3,663
308.74 2,040 1,141
308.76 2,070 1,182
308.78 2,100 1,224
308.80 2,130 1,266
308.82 2,160 1,309
308.84 2,191 1,352
308.86 2,222 1,396
308.88 2,253 1,441
308.90 2,284 1,486
308.92 2,315 1,532
308.94 2,347 1,579
308.96 2,379 1,626
308.98 2,411 1,674
309.00 2,443 1,723
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP1-1: Runoff Area=2.240 ac 62.05% Impervious Runoff Depth>5.38"
Flow Length=593' Tc=11.5min CN=90 Runoff=11.13 cfs 1.004 af

SubcatchmentP1-2: Runoff Area=1.390 ac 15.83% Impervious Runoff Depth>4.07"
Flow Length=175" Tc=9.0 min CN=78 Runoff=6.18 cfs 0.471 af

SubcatchmentP1-3: Runoff Area=0.620 ac 8.06% Impervious Runoff Depth>3.96"
Flow Length=334" Tc=10.0 min CN=77 Runoff=2.56 cfs 0.205 af

SubcatchmentP1-4: Runoff Area=0.140 ac 50.00% Impervious Runoff Depth>5.50"
Tc=6.0 min  CN=91 Runoff=0.88 cfs 0.064 af

SubcatchmentP1-5: Runoff Area=3.790 ac  12.40% Impervious Runoff Depth>4.38"
Flow Length=412" Tc=13.6 min CN=81 Runoff=14.98 cfs 1.384 af

SubcatchmentP1-6: Runoff Area=2.540 ac 0.00% Impervious Runoff Depth>3.65"
Flow Length=351" Tc=10.7 min CN=74 Runoff=9.47 cfs 0.773 af

SubcatchmentP1-7: Runoff Area=6.000 ac 0.00% Impervious Runoff Depth>4.06"
Flow Length=385" Tc=15.4 min CN=78 Runoff=20.85 cfs 2.031 af

SubcatchmentP1-8: Runoff Area=9.110 ac  4.94% Impervious Runoff Depth>3.86"
Flow Length=496" Tc=12.5 min CN=76 Runoff=33.33 cfs 2.927 af

Reach 1R: BattersonPark Pond Inflow=95.02 cfs 8.667 af
Outflow=95.02 cfs 8.667 af

Reach 2R: Flow to Flared End Inflow=3.24 cfs 0.248 af
Outflow=3.24 cfs 0.248 af

Pond 1P: Peak Elev=307.58' Storage=6,120 cf Inflow=11.13 cfs 1.004 af
Outflow=11.04 cfs 0.900 af

Pond 2P: Peak Elev=313.17" Storage=2,424 cf Inflow=6.18 cfs 0.471 af
8.0" Round Culvert x 2.00 n=0.011 L=11.0" $=0.0391 '/ Outflow=3.69 cfs 0.461 af

Pond 3P: Peak Elev=314.34' Storage=356 cf Inflow=2.56 cfs 0.205 af
Outflow=2.54 cfs 0.199 af

Pond 4P: Peak Elev=313.12" Storage=904 cf Inflow=0.88 cfs 0.064 af
Outflow=0.71 cfs 0.049 af

Pond 5P: Peak Elev=309.63' Storage=3,368 cf Inflow=14.98 cfs 1.384 af
Outflow=14.86 cfs 1.329 af

Total Runoff Area = 25.830 ac Runoff Volume = 8.858 af Average Runoff Depth = 4.12"
89.74% Pervious = 23.180 ac  10.26% Impervious = 2.650 ac



Batterson Park Improvements - Post-Development

008388501-PWAM NOAA10 24-hr D 25-Year Rainfall=6.56"
Prepared by BSC Group Printed 9/25/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 84

Summary for Subcatchment P1-1:

Runoff = 1113 cfs @ 12.19 hrs, Volume= 1.004 af, Depth> 5.38"
Routed to Pond 1P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description
0.170 74 >75% Grass cover, Good, HSG C
0.460 80 >75% Grass cover, Good, HSG D
0.220 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
* 0.000 73  Brush, Good, HSG D
0.000 96 Gravel surface, HSG D
1.390 98 Paved parking, HSG D

2.240 90 Weighted Average

0.850 37.95% Pervious Area
1.390 62.05% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.0 100 0.1700 0.19 Sheet Flow, Seg 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 96 0.1000 5.09 Shallow Concentrated Flow, Seg 2
Unpaved Kv= 16.1fps
0.9 191 0.0340 3.74 Shallow Concentrated Flow, Seg 3
Paved Kv=20.3 fps
1.3 206 0.0170 2.65 Shallow Concentrated Flow, Seg 4

Paved Kv=20.3 fps

11.5 593 Total
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Summary for Subcatchment P1-2:

Runoff = 6.18 cfs @ 12.16 hrs, Volume= 0.471 af, Depth> 4.07"
Routed to Pond 2P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

1.010 74 >75% Grass cover, Good, HSG C
0.160 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.220 98 Paved parking, HSG D

1.390 78 Weighted Average

1.170 84.17% Pervious Area
0.220 15.83% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.8 100 0.1800 0.19 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 75 0.1500 6.24 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

9.0 175 Total
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Summary for Subcatchment P1-3:

Runoff = 256 cfs@ 12.17 hrs, Volume= 0.205 af, Depth> 3.96"
Routed to Pond 3P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

0.080 74 >75% Grass cover, Good, HSG C
0.000 80 >75% Grass cover, Good, HSG D
0.400 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.050 98 Paved parking, HSG D

0.620 77 Weighted Average

0.570 91.94% Pervious Area
0.050 8.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.1650 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 111 0.1100 5.34 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 123 0.0500 3.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.0 334 Total
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Subcatchment P1-3:

Hydrograph
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Summary for Subcatchment P1-4:

Runoff = 0.88cfs @ 12.13 hrs, Volume= 0.064 af, Depth> 5.50"
Routed to Pond 4P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

0.000 74 >75% Grass cover, Good, HSG C
0.050 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.020 96 Gravel surface, HSG D

0.070 98 Paved parking, HSG D

0.140 91 Weighted Average

0.070 50.00% Pervious Area
0.070 50.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. time to pond
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Summary for Subcatchment P1-5:

Runoff = 1498 cfs @ 12.21 hrs, Volume= 1.384 af, Depth> 4.38"
Routed to Pond 5P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

0.210 74 >75% Grass cover, Good, HSG C
2.470 80 >75% Grass cover, Good, HSG D
0.150 70 Woods, Good, HSG C

0.440 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.050 96 Gravel surface, HSG D

0.470 98 Paved parking, HSG D

3.790 81 Weighted Average

3.320 87.60% Pervious Area
0.470 12.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
124 100 0.0750 0.13 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 185 0.0680 4.20 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.5 127 0.0600 3.94 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

13.6 412 Total
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Summary for Subcatchment P1-6:

Runoff = 9.47 cfs @ 12.18 hrs, Volume= 0.773 af, Depth> 3.65"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

0.190 74 >75% Grass cover, Good, HSG C
0.190 80 >75% Grass cover, Good, HSG D
0.990 70 Woods, Good, HSG C

1.170 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

2.540 74 Weighted Average

2.540 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.4 100 0.1500 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 81 0.2040 7.27 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
1.1 170 0.0260 2.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.7 351 Total
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Summary for Subcatchment P1-7:

Runoff = 20.85cfs @ 12.24 hrs, Volume= 2.031 af, Depth> 4.06"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

2.620 74 >75% Grass cover, Good, HSG C
1.990 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

1.030 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.360 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

6.000 78 Weighted Average

6.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 176 0.0650 410 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 109 0.0400 3.22 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

15.4 385 Total
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Summary for Subcatchment P1-8:

Runoff = 33.33cfs @ 12.20 hrs, Volume= 2.927 af, Depth> 3.86"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 25-Year Rainfall=6.56"

Area (ac) CN Description

2.470 74 >75% Grass cover, Good, HSG C
2.130 80 >75% Grass cover, Good, HSG D
1.020 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

2.950 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.450 98 Paved parking, HSG D

9.110 76 Weighted Average

8.660 95.06% Pervious Area
0.450 4.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.1320 0.17 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.4 122 0.0890 4.80 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
2.2 274 0.0160 2.04 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

12.5 496 Total
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Summary for Reach 1R: Batterson Park Pond

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

Inflow Area = 25.830 ac, 10.26% Impervious, Inflow Depth > 4.03" for 25-Year event
Inflow = 95.02 cfs @ 12.21 hrs, Volume= 8.667 af
Outflow = 95.02 cfs @ 12.21 hrs, Volume= 8.667 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Reach 1R: Batterson Park Pond
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[40] Hint: Not Described (Outflow
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Summary for Pond 1P:

Inflow Area = 2.240 ac, 62.05% Impervious, Inflow Depth > 5.38" for 25-Year event
Inflow = 11.13cfs@ 12.19 hrs, Volume= 1.004 af

Outflow = 11.04 cfs @ 12.20 hrs, Volume= 0.900 af, Atten=1%, Lag= 0.7 min
Primary = 11.04 cfs @ 12.20 hrs, Volume= 0.900 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 307.58' @ 12.20 hrs Surf.Area= 4,679 sf Storage= 6,120 cf

Plug-Flow detention time=103.3 min calculated for 0.900 af (90% of inflow)
Center-of-Mass det. time=47.9 min ( 844.9-797.0)

Volume Invert Avail.Storage Storage Description
#1 306.00' 8,662 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
306.00 353 70.9 0 0 353
306.50 4,079 368.1 939 939 10,736
307.00 4,639 3775 2,178 3,117 11,324
307.50 5,669 288.9 2,573 5,689 16,026
308.00 1,153 143.1 1,563 7,252 21,039
309.00 1,682 1771 1,409 8,662 21,920
Device Routing Invert Outlet Devices
#1  Primary 307.25" 10.0'long x 25.0' breadth Primary Spillway

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 307.50" 90.0'long x 25.0' breadth Top of pond overflow

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=10.97 cfs @ 12.20 hrs HW=307.58' (Free Discharge)
1=Primary Spillway (Weir Controls 5.18 cfs @ 1.55 fps)
2=Top of pond overflow (Weir Controls 5.79 cfs @ 0.77 fps)
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Stage-Discharge for Pond 1P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
306.00 0.00 307.02 0.00 308.04 114.98
306.02 0.00 307.04 0.00 308.06 121.07
306.04 0.00 307.06 0.00 308.08 127.29
306.06 0.00 307.08 0.00 308.10 133.61
306.08 0.00 307.10 0.00 308.12 139.76
306.10 0.00 307.12 0.00 308.14 145.99
306.12 0.00 307.14 0.00 308.16 152.29
306.14 0.00 307.16 0.00 308.18 158.67
306.16 0.00 307.18 0.00 308.20 165.11
306.18 0.00 307.20 0.00 308.22 171.62
306.20 0.00 307.22 0.00 308.24 178.19
306.22 0.00 307.24 0.00 308.26 184.84
306.24 0.00 307.26 0.03 308.28 191.56
306.26 0.00 307.28 0.14 308.30 198.34
306.28 0.00 307.30 0.30 308.32 205.51
306.30 0.00 307.32 0.50 308.34 212.76
306.32 0.00 307.34 0.72 308.36 220.10
306.34 0.00 307.36 0.98 308.38 227.51
306.36 0.00 307.38 1.26 308.40 235.01
306.38 0.00 307.40 1.56 308.42 242.58
306.40 0.00 307.42 1.88 308.44 250.23
306.42 0.00 307.44 2.22 308.46 257.95
306.44 0.00 307.46 2.58 308.48 265.74
306.46 0.00 307.48 2.96 308.50 273.60
306.48 0.00 307.50 3.36 308.52 281.71
306.50 0.00 307.52 4.45 308.54 289.91
306.52 0.00 307.54 6.13 308.56 298.20
306.54 0.00 307.56 8.19 308.58 306.56
306.56 0.00 307.58 10.56 308.60 315.01
306.58 0.00 307.60 13.21 308.62 323.53
306.60 0.00 307.62 16.10 308.64 332.14
306.62 0.00 307.64 19.21 308.66 340.82
306.64 0.00 307.66 22.53 308.68 349.56
306.66 0.00 307.68 26.03 308.70 358.38
306.68 0.00 307.70 29.72 308.72 367.16
306.70 0.00 307.72 33.61 308.74 376.01
306.72 0.00 307.74 37.66 308.76 384.93
306.74 0.00 307.76 41.88 308.78 393.92
306.76 0.00 307.78 46.26 308.80 402.98
306.78 0.00 307.80 50.79 308.82 412.10
306.80 0.00 307.82 55.48 308.84 421.30
306.82 0.00 307.84 60.30 308.86 430.57
306.84 0.00 307.86 65.26 308.88 439.91
306.86 0.00 307.88 70.34 308.90 449.33
306.88 0.00 307.90 75.55 308.92 458.66
306.90 0.00 307.92 80.83 308.94 468.04
306.92 0.00 307.94 86.24 308.96 477.49
306.94 0.00 307.96 91.77 308.98 486.99
306.96 0.00 307.98 97.41 309.00 496.56
306.98 0.00 308.00 103.16
307.00 0.00 308.02 109.02




Batterson Park Improvements - Post-Development

008388501-PWAM NOAA10 24-hr D 25-Year Rainfall=6.56"
Prepared by BSC Group Printed 9/25/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 104

Stage-Area-Storage for Pond 1P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
306.00 353 0 308.55 1,432 7,962
306.05 543 22 308.60 1,458 8,034
306.10 773 55 308.65 1,486 8,108
306.15 1,044 100 308.70 1,513 8,183
306.20 1,356 160 308.75 1,540 8,259
306.25 1,708 236 308.80 1,568 8,337
306.30 2,101 332 308.85 1,596 8,416
306.35 2,534 447 308.90 1,625 8,496
306.40 3,009 586 308.95 1,653 8,578
306.45 3,524 749 309.00 1,682 8,662
306.50 4,079 939
306.55 4,133 1,144
306.60 4,188 1,352
306.65 4,243 1,563
306.70 4,299 1,776
306.75 4,354 1,993
306.80 4,411 2,212
306.85 4,467 2,434
306.90 4,524 2,659
306.95 4,581 2,886
307.00 4,639 3,117
307.05 4,737 3,351
307.10 4,837 3,590
307.15 4,937 3,835
307.20 5,039 4,084
307.25 5,141 4,339
307.30 5,245 4,598
307.35 5,349 4,863
307.40 5,455 5,133
307.45 5,561 5,409
307.50 5,669 5,689
307.55 5,064 5,958
307.60 4,492 6,196
307.65 3,955 6,407
307.70 3,453 6,592
307.75 2,984 6,753
307.80 2,549 6,891
307.85 2,149 7,009
307.90 1,783 7,107
307.95 1,451 7,188
308.00 1,153 7,252
308.05 1,177 7,311
308.10 1,201 7,370
308.15 1,226 7,431
308.20 1,251 7,493
308.25 1,276 7,556
308.30 1,301 7,620
308.35 1,327 7,686
308.40 1,353 7,753
308.45 1,379 7,821
308.50 1,405 7,891
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Summary for Pond 2P:

Inflow Area = 1.390 ac, 15.83% Impervious, Inflow Depth > 4.07" for 25-Year event
Inflow = 6.18 cfs @ 12.16 hrs, Volume= 0.471 af

Outflow = 3.69 cfs @ 12.26 hrs, Volume= 0.461 af, Atten=40%, Lag= 5.7 min
Primary = 3.69 cfs @ 12.26 hrs, Volume= 0.461 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=313.17"@ 12.26 hrs Surf.Area= 2,170 sf Storage= 2,424 cf

Plug-Flow detention time=26.6 min calculated for 0.461 af (98% of inflow)
Center-of-Mass det. time= 13.7 min ( 854.4 - 840.7 )

Volume Invert Avail.Storage Storage Description
#1 311.00' 4,013 cf Above-ground detention basin (Irregularl.isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
311.00 474 88.9 0 0 474
312.00 872 164.1 663 663 1,993
313.00 2,035 374.0 1,413 2,076 10,985
313.50 2,457 386.0 1,121 3,197 11,736
314.00 928 1311 816 4,013 22,225
Device Routing Invert Outlet Devices
#1  Primary 311.63' 8.0" Round Culvert X 2.00

L=11.0" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 311.63'/ 311.20' S=0.0391"" Cc=0.900
n= 0.011, Flow Area= 0.35 sf

Primary OutFlow Max=3.68 cfs @ 12.26 hrs HW=313.16" (Free Discharge)
1=Culvert (Inlet Controls 3.68 cfs @ 5.28 fps)
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Pond 2P:
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Stage-Discharge for Pond 2P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
311.00 0.00 312.02 0.90 313.04 3.49
311.02 0.00 312.04 0.98 313.06 3.52
311.04 0.00 312.06 1.06 313.08 3.55
311.06 0.00 312.08 1.15 313.10 3.58
311.08 0.00 312.10 1.23 313.12 3.62
311.10 0.00 312.12 1.31 313.14 3.65
311.12 0.00 312.14 1.39 313.16 3.68
311.14 0.00 312.16 1.48 313.18 3.7
311.16 0.00 312.18 1.56 313.20 3.74
311.18 0.00 312.20 1.63 313.22 3.77
311.20 0.00 312.22 1.71 313.24 3.80
311.22 0.00 312.24 1.78 313.26 3.83
311.24 0.00 312.26 1.85 313.28 3.86
311.26 0.00 312.28 1.90 313.30 3.89
311.28 0.00 312.30 1.95 313.32 3.92
311.30 0.00 312.32 2.01 313.34 3.94
311.32 0.00 312.34 2.06 313.36 3.97
311.34 0.00 312.36 212 313.38 4.00
311.36 0.00 312.38 217 313.40 4.03
311.38 0.00 312.40 2.22 313.42 4.06
311.40 0.00 312.42 2.27 313.44 4.08
311.42 0.00 312.44 2.32 313.46 4.1
311.44 0.00 312.46 2.37 313.48 414
311.46 0.00 312.48 242 313.50 417
311.48 0.00 312.50 2.46 313.52 419
311.50 0.00 312.52 2.51 313.54 4.22
311.52 0.00 312.54 2.55 313.56 4.25
311.54 0.00 312.56 2.60 313.58 4.27
311.56 0.00 312.58 2.64 313.60 4.30
311.58 0.00 312.60 2.68 313.62 4.33
311.60 0.00 312.62 2.72 313.64 4.35
311.62 0.00 312.64 2,77 313.66 4.38
311.64 0.00 312.66 2.81 313.68 4.40
311.66 0.01 312.68 2.85 313.70 443
311.68 0.02 312.70 2.89 313.72 4.46
311.70 0.04 312.72 2.92 313.74 4.48
311.72 0.06 312.74 2.96 313.76 4.51
311.74 0.09 312.76 3.00 313.78 453
311.76 0.12 312.78 3.04 313.80 4.56
311.78 0.16 312.80 3.07 313.82 4.58
311.80 0.20 312.82 3.1 313.84 4.60
311.82 0.24 312.84 3.15 313.86 4.63
311.84 0.29 312.86 3.18 313.88 4.65
311.86 0.35 312.88 3.22 313.90 4.68
311.88 0.41 312.90 3.25 313.92 4.70
311.90 0.47 312.92 3.29 313.94 4.73
311.92 0.53 312.94 3.32 313.96 4.75
311.94 0.60 312.96 3.36 313.98 4.77
311.96 0.67 312.98 3.39 314.00 4.80
311.98 0.75 313.00 3.42
312.00 0.82 313.02 3.46
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Stage-Area-Storage for Pond 2P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
311.00 474 0 313.55 2,271 3,316
311.05 491 24 313.60 2,093 3,425
311.10 508 49 313.65 1,922 3,525
311.15 526 75 313.70 1,758 3,617
311.20 544 102 313.75 1,601 3,701
311.25 562 129 313.80 1,452 3,777
311.30 581 158 313.85 1,310 3,846
311.35 600 187 313.90 1,175 3,908
311.40 619 218 313.95 1,048 3,964
311.45 638 249 314.00 928 4,013
311.50 658 282
311.55 678 315
311.60 698 350
311.65 719 385
311.70 740 421
311.75 761 459
311.80 783 498
311.85 805 537
311.90 827 578
311.95 849 620
312.00 872 663
312.05 919 708
312.10 966 755
312.15 1,015 804
312.20 1,066 856
312.25 1,117 911
312.30 1,170 968
312.35 1,224 1,028
312.40 1,279 1,091
312.45 1,335 1,156
312.50 1,393 1,224
312.55 1,452 1,295
312.60 1,512 1,369
312.65 1,573 1,446
312.70 1,635 1,527
312.75 1,699 1,610
312.80 1,764 1,696
312.85 1,830 1,786
312.90 1,897 1,879
312.95 1,965 1,976
313.00 2,035 2,076
313.05 2,075 2,179
313.10 2,116 2,284
313.15 2,157 2,390
313.20 2,199 2,499
313.25 2,241 2,610
313.30 2,283 2,723
313.35 2,326 2,839
313.40 2,369 2,956
313.45 2,413 3,076
313.50 2,457 3,197
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Summary for Pond 3P:

Inflow Area = 0.620 ac, 8.06% Impervious, Inflow Depth > 3.96" for 25-Year event
Inflow = 256 cfs @ 12.17 hrs, Volume= 0.205 af

Outflow = 254 cfs @ 12.18 hrs, Volume= 0.199 af, Atten=1%, Lag= 0.6 min
Primary = 254 cfs@ 12.18 hrs, Volume= 0.199 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=314.34'@ 12.18 hrs Surf.Area= 396 sf Storage= 356 cf

Plug-Flow detention time=27.0 min calculated for 0.199 af (97% of inflow)
Center-of-Mass det. time= 11.6 min ( 856.4 - 844.7 )

Volume Invert Avail.Storage Storage Description

#1 312.50' 423 cf Above-ground bio-retention basin (Irregular)isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.50 47 33.1 0 0 47

313.00 103 42.5 37 37 107

314.00 315 76.7 199 236 436

314.50 437 86.1 187 423 565
Device Routing Invert Outlet Devices

#1  Primary 311.50' 12.0" Round Culvert

L=50.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=311.50"/ 311.00' S=0.0100"/" Cc=0.900
n=0.011, Flow Area= 0.79 sf
#2  Device 1 314.00" 15.0" Horiz. Overflow Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=2.53 cfs @ 12.18 hrs HW=314.34" (Free Discharge)
1=Culvert (Passes 2.53 cfs of 5.78 cfs potential flow)
T 2=0Overflow Grate (Weir Controls 2.53 cfs @ 1.90 fps)
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Stage-Discharge for Pond 3P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
312.50 0.00 313.01 0.00 313.52 0.00 314.03 0.07
312.51 0.00 313.02 0.00 313.53 0.00 314.04 0.10
312.52 0.00 313.03 0.00 313.54 0.00 314.05 0.14
312.53 0.00 313.04 0.00 313.55 0.00 314.06 0.19
312.54 0.00 313.05 0.00 313.56 0.00 314.07 0.24
312.55 0.00 313.06 0.00 313.57 0.00 314.08 0.29
312.56 0.00 313.07 0.00 313.58 0.00 314.09 0.35
312.57 0.00 313.08 0.00 313.59 0.00 314.10 0.41
312.58 0.00 313.09 0.00 313.60 0.00 31411 0.47
312.59 0.00 313.10 0.00 313.61 0.00 314.12 0.53
312.60 0.00 313.11 0.00 313.62 0.00 314.13 0.60
312.61 0.00 313.12 0.00 313.63 0.00 314.14 0.67
312.62 0.00 313.13 0.00 313.64 0.00 314.15 0.75
312.63 0.00 313.14 0.00 313.65 0.00 314.16 0.82
312.64 0.00 313.15 0.00 313.66 0.00 31417 0.90
312.65 0.00 313.16 0.00 313.67 0.00 314.18 0.98
312.66 0.00 313.17 0.00 313.68 0.00 314.19 1.06
312.67 0.00 313.18 0.00 313.69 0.00 314.20 1.15
312.68 0.00 313.19 0.00 313.70 0.00 314.21 1.24
312.69 0.00 313.20 0.00 313.71 0.00 314.22 1.33
312.70 0.00 313.21 0.00 313.72 0.00 314.23 1.42
312.71 0.00 313.22 0.00 313.73 0.00 314.24 1.51
312.72 0.00 313.23 0.00 313.74 0.00 314.25 1.61
312.73 0.00 313.24 0.00 313.75 0.00 314.26 1.70
312.74 0.00 313.25 0.00 313.76 0.00 314.27 1.80
312.75 0.00 313.26 0.00 313.77 0.00 314.28 1.90
312.76 0.00 313.27 0.00 313.78 0.00 314.29 2.01
312.77 0.00 313.28 0.00 313.79 0.00 314.30 2.1
312.78 0.00 313.29 0.00 313.80 0.00 314.31 2.22
312.79 0.00 313.30 0.00 313.81 0.00 314.32 2.32
312.80 0.00 313.31 0.00 313.82 0.00 314.33 243
312.81 0.00 313.32 0.00 313.83 0.00 314.34 2.55
312.82 0.00 313.33 0.00 313.84 0.00 314.35 2.66
312.83 0.00 313.34 0.00 313.85 0.00 314.36 277
312.84 0.00 313.35 0.00 313.86 0.00 314.37 2.89
312.85 0.00 313.36 0.00 313.87 0.00 314.38 3.01
312.86 0.00 313.37 0.00 313.88 0.00 314.39 3.13
312.87 0.00 313.38 0.00 313.89 0.00 314.40 3.25
312.88 0.00 313.39 0.00 313.90 0.00 314.41 3.37
312.89 0.00 313.40 0.00 313.91 0.00 314.42 3.50
312.90 0.00 313.41 0.00 313.92 0.00 314.43 3.62
312.91 0.00 313.42 0.00 313.93 0.00 314.44 3.75
312.92 0.00 313.43 0.00 313.94 0.00 314.45 3.88
312.93 0.00 313.44 0.00 313.95 0.00 314.46 4.01
312.94 0.00 313.45 0.00 313.96 0.00 314.47 4.05
312.95 0.00 313.46 0.00 313.97 0.00 314.48 4.09
312.96 0.00 313.47 0.00 313.98 0.00 314.49 414
312.97 0.00 313.48 0.00 313.99 0.00 314.50 418
312.98 0.00 313.49 0.00 314.00 0.00
312.99 0.00 313.50 0.00 314.01 0.01
313.00 0.00 313.51 0.00 314.02 0.04
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Stage-Area-Storage for Pond 3P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.50 47 0 313.52 199 114
312.52 49 1 313.54 203 118
312.54 51 2 313.56 207 122
312.56 53 3 313.58 212 126
312.58 55 4 313.60 216 130
312.60 56 5 313.62 221 135
312.62 58 6 313.64 225 139
312.64 60 8 313.66 230 144
312.66 63 9 313.68 235 148
312.68 65 10 313.70 239 153
312.70 67 11 313.72 244 158
312.72 69 13 313.74 249 163
312.74 71 14 313.76 254 168
312.76 73 16 313.78 258 173
312.78 76 17 313.80 263 178
312.80 78 19 313.82 268 184
312.82 80 20 313.84 273 189
312.84 83 22 313.86 278 194
312.86 85 23 313.88 283 200
312.88 88 25 313.90 289 206
312.90 90 27 313.92 294 212
312.92 93 29 313.94 299 218
312.94 95 31 313.96 304 224
312.96 98 33 313.98 310 230
312.98 100 35 314.00 315 236
313.00 103 37 314.02 319 242
313.02 106 39 314.04 324 249
313.04 109 41 314.06 329 255
313.06 112 43 314.08 333 262
313.08 116 45 314.10 338 269
313.10 119 48 314.12 342 275
313.12 122 50 314.14 347 282
313.14 126 53 314.16 352 289
313.16 129 55 314.18 357 296
313.18 133 58 314.20 361 304
313.20 136 60 314.22 366 311
313.22 140 63 314.24 371 318
313.24 143 66 314.26 376 326
313.26 147 69 314.28 381 333
313.28 151 72 314.30 386 341
313.30 154 75 314.32 391 349
313.32 158 78 314.34 396 357
313.34 162 81 314.36 401 365
313.36 166 85 314.38 406 373
313.38 170 88 314.40 411 381
313.40 174 91 314.42 416 389
313.42 178 95 314.44 421 397
313.44 182 98 314.46 427 406
313.46 186 102 314.48 432 414
313.48 190 106 314.50 437 423
313.50 195 110
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Summary for Pond 4P:

Inflow Area = 0.140 ac, 50.00% Impervious, Inflow Depth > 5.50" for 25-Year event
Inflow = 0.88cfs @ 12.13 hrs, Volume= 0.064 af

Outflow = 0.71cfs@ 12.17 hrs, Volume= 0.049 af, Atten=20%, Lag= 2.5 min
Primary = 0.71cfs@ 12.17 hrs, Volume= 0.049 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=313.12'@ 12.17 hrs Surf.Area= 1,193 sf Storage= 904 cf

Plug-Flow detention time= 192.2 min calculated for 0.049 af (76% of inflow)
Center-of-Mass det. time= 87.0 min ( 875.0 - 788.0 )

Volume Invert Avail.Storage Storage Description

#1 312.00' 1,405 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.00 460 123.2 0 0 460

313.00 1,118 215.0 765 765 2,936

313.50 1,447 224 .4 639 1,405 3,283
Device Routing Invert Outlet Devices

#1  Primary 310.50' 12.0" Round Culvert

L=25.0" RCP, sqg.cut end projecting, Ke=0.500

Inlet / Outlet Invert= 310.50'/ 310.00' S=0.0200'/" Cc=0.900

n= 0.013, Flow Area= 0.79 sf
#2  Device 1 312.90" 8.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 313.25" 10.0'long x 10.0' breadth Overflow Spillway

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

Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.70 cfs @ 12.17 hrs HW=313.12" (Free Discharge)
1=Culvert (Passes 0.70 cfs of 5.51 cfs potential flow)
2=0rifice/Grate (Weir Controls 0.70 cfs @ 1.53 fps)
3=0verflow Spillway ( Controls 0.00 cfs)
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Pond 4P:
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Stage-Discharge for Pond 4P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
312.00 0.00 312.51 0.00 313.02 0.28
312.01 0.00 312.52 0.00 313.03 0.32
312.02 0.00 312.53 0.00 313.04 0.36
312.03 0.00 312.54 0.00 313.05 0.40
312.04 0.00 312.55 0.00 313.06 0.44
312.05 0.00 312.56 0.00 313.07 0.48
312.06 0.00 312.57 0.00 313.08 0.52
312.07 0.00 312.58 0.00 313.09 0.57
312.08 0.00 312.59 0.00 313.10 0.61
312.09 0.00 312.60 0.00 313.11 0.66
312.10 0.00 312.61 0.00 313.12 0.71
312.11 0.00 312.62 0.00 313.13 0.76
312.12 0.00 312.63 0.00 313.14 0.81
312.13 0.00 312.64 0.00 313.15 0.84
312.14 0.00 312.65 0.00 313.16 0.86
312.15 0.00 312.66 0.00 313.17 0.87
312.16 0.00 312.67 0.00 313.18 0.89
31217 0.00 312.68 0.00 313.19 0.91
312.18 0.00 312.69 0.00 313.20 0.92
312.19 0.00 312.70 0.00 313.21 0.94
312.20 0.00 312.71 0.00 313.22 0.95
312.21 0.00 312.72 0.00 313.23 0.97
312.22 0.00 312.73 0.00 313.24 0.98
312.23 0.00 312.74 0.00 313.25 0.99
312.24 0.00 312.75 0.00 313.26 1.03
312.25 0.00 312.76 0.00 313.27 1.09
312.26 0.00 312.77 0.00 313.28 1.17
312.27 0.00 312.78 0.00 313.29 1.25
312.28 0.00 312.79 0.00 313.30 1.34
312.29 0.00 312.80 0.00 313.31 1.44
312.30 0.00 312.81 0.00 313.32 1.55
312.31 0.00 312.82 0.00 313.33 1.67
312.32 0.00 312.83 0.00 313.34 1.79
312.33 0.00 312.84 0.00 313.35 1.91
312.34 0.00 312.85 0.00 313.36 2.05
312.35 0.00 312.86 0.00 313.37 219
312.36 0.00 312.87 0.00 313.38 2.33
312.37 0.00 312.88 0.00 313.39 2.48
312.38 0.00 312.89 0.00 313.40 2.64
312.39 0.00 312.90 0.00 313.41 2.79
312.40 0.00 312.91 0.01 313.42 2.96
312.41 0.00 312.92 0.02 313.43 3.13
312.42 0.00 312.93 0.04 313.44 3.30
312.43 0.00 312.94 0.05 313.45 3.47
312.44 0.00 312.95 0.08 313.46 3.66
312.45 0.00 312.96 0.10 313.47 3.85
312.46 0.00 312.97 0.13 313.48 4.04
312.47 0.00 312.98 0.15 313.49 4.24
312.48 0.00 312.99 0.18 313.50 4.44
312.49 0.00 313.00 0.22
312.50 0.00 313.01 0.25
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Stage-Area-Storage for Pond 4P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.00 460 0 313.02 1,130 788
312.02 470 9 313.04 1,143 810
312.04 481 19 313.06 1,155 833
312.06 491 29 313.08 1,168 856
312.08 502 38 313.10 1,180 880
312.10 513 49 313.12 1,193 904
312.12 524 59 313.14 1,206 928
312.14 535 70 313.16 1,219 952
312.16 546 80 313.18 1,232 976
312.18 557 91 313.20 1,245 1,001
312.20 569 103 313.22 1,258 1,026
312.22 580 114 313.24 1,271 1,051
312.24 592 126 313.26 1,284 1,077
312.26 603 138 313.28 1,297 1,103
312.28 615 150 313.30 1,310 1,129
312.30 627 162 313.32 1,324 1,155
312.32 639 175 313.34 1,337 1,182
312.34 651 188 313.36 1,351 1,209
312.36 664 201 313.38 1,364 1,236
312.38 676 215 313.40 1,378 1,263
312.40 689 228 313.42 1,392 1,291
312.42 701 242 313.44 1,405 1,319
312.44 714 256 313.46 1,419 1,347
312.46 727 271 313.48 1,433 1,376
312.48 740 285 313.50 1,447 1,405
312.50 753 300
312.52 766 315
312.54 780 331
312.56 793 347
312.58 807 363
312.60 820 379
312.62 834 395
312.64 848 412
312.66 862 429
312.68 876 447
312.70 890 464
312.72 905 482
312.74 919 501
312.76 934 519
312.78 949 538
312.80 963 557
312.82 978 577
312.84 993 596
312.86 1,009 616
312.88 1,024 637
312.90 1,039 657
312.92 1,055 678
312.94 1,070 699
312.96 1,086 721
312.98 1,102 743
313.00 1,118 765
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Summary for Pond 5P:

Inflow Area = 3.790 ac, 12.40% Impervious, Inflow Depth > 4.38" for 25-Year event
Inflow = 14.98 cfs @ 12.21 hrs, Volume= 1.384 af

Outflow = 14.86 cfs @ 12.23 hrs, Volume= 1.329 af, Atten=1%, Lag= 0.8 min
Primary = 14.86 cfs @ 12.23 hrs, Volume= 1.329 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 309.63' @ 12.23 hrs Surf.Area= 2,751 sf Storage= 3,368 cf

Plug-Flow detention time=40.2 min calculated for 1.327 af (96% of inflow)
Center-of-Mass det. time=17.6 min ( 851.7 - 834.0 )

Volume Invert Avail.Storage Storage Description
#1 308.00' 3,691 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
308.00 1,092 152.1 0 0 1,092
309.00 2,443 239.0 1,723 1,723 3,804
309.75 2,809 248.3 1,968 3,691 4,208
Device Routing Invert Outlet Devices
#1  Primary 309.25" 25.0'long x 6.0' breadth Primary Spillway

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

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

Primary OutFlow Max=14.80 cfs @ 12.23 hrs HW=309.63' (Free Discharge)
L1=Primaw Spillway (Weir Controls 14.80 cfs @ 1.55 fps)
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Stage-Discharge for Pond 5P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
308.00 0.00 308.51 0.00 309.02 0.00 309.53 8.99
308.01 0.00 308.52 0.00 309.03 0.00 309.54 9.50
308.02 0.00 308.53 0.00 309.04 0.00 309.55 10.02
308.03 0.00 308.54 0.00 309.05 0.00 309.56 10.56
308.04 0.00 308.55 0.00 309.06 0.00 309.57 11.11
308.05 0.00 308.56 0.00 309.07 0.00 309.58 11.66
308.06 0.00 308.57 0.00 309.08 0.00 309.59 12.23
308.07 0.00 308.58 0.00 309.09 0.00 309.60 12.81
308.08 0.00 308.59 0.00 309.10 0.00 309.61 13.40
308.09 0.00 308.60 0.00 309.11 0.00 309.62 14.00
308.10 0.00 308.61 0.00 309.12 0.00 309.63 14.62
308.11 0.00 308.62 0.00 309.13 0.00 309.64 15.24
308.12 0.00 308.63 0.00 309.14 0.00 309.65 15.87
308.13 0.00 308.64 0.00 309.15 0.00 309.66 16.54
308.14 0.00 308.65 0.00 309.16 0.00 309.67 17.21
308.15 0.00 308.66 0.00 309.17 0.00 309.68 17.89
308.16 0.00 308.67 0.00 309.18 0.00 309.69 18.59
308.17 0.00 308.68 0.00 309.19 0.00 309.70 19.30
308.18 0.00 308.69 0.00 309.20 0.00 309.71 20.02
308.19 0.00 308.70 0.00 309.21 0.00 309.72 20.75
308.20 0.00 308.71 0.00 309.22 0.00 309.73 21.50
308.21 0.00 308.72 0.00 309.23 0.00 309.74 22.26
308.22 0.00 308.73 0.00 309.24 0.00 309.75 23.03
308.23 0.00 308.74 0.00 309.25 0.00
308.24 0.00 308.75 0.00 309.26 0.06
308.25 0.00 308.76 0.00 309.27 0.17
308.26 0.00 308.77 0.00 309.28 0.31
308.27 0.00 308.78 0.00 309.29 0.47
308.28 0.00 308.79 0.00 309.30 0.66
308.29 0.00 308.80 0.00 309.31 0.87
308.30 0.00 308.81 0.00 309.32 1.10
308.31 0.00 308.82 0.00 309.33 1.34
308.32 0.00 308.83 0.00 309.34 1.60
308.33 0.00 308.84 0.00 309.35 1.87
308.34 0.00 308.85 0.00 309.36 2.16
308.35 0.00 308.86 0.00 309.37 2.46
308.36 0.00 308.87 0.00 309.38 2.78
308.37 0.00 308.88 0.00 309.39 3.10
308.38 0.00 308.89 0.00 309.40 3.44
308.39 0.00 308.90 0.00 309.41 3.79
308.40 0.00 308.91 0.00 309.42 4.15
308.41 0.00 308.92 0.00 309.43 4.52
308.42 0.00 308.93 0.00 309.44 4.91
308.43 0.00 308.94 0.00 309.45 5.30
308.44 0.00 308.95 0.00 309.46 5.72
308.45 0.00 308.96 0.00 309.47 6.15
308.46 0.00 308.97 0.00 309.48 6.59
308.47 0.00 308.98 0.00 309.49 7.05
308.48 0.00 308.99 0.00 309.50 7.52
308.49 0.00 309.00 0.00 309.51 7.99
308.50 0.00 309.01 0.00 309.52 8.48
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Stage-Area-Storage for Pond 5P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
308.00 1,092 0 309.02 2,452 1,772
308.02 1,114 22 309.04 2,462 1,821
308.04 1,136 45 309.06 2,471 1,870
308.06 1,158 67 309.08 2,481 1,920
308.08 1,180 91 309.10 2,490 1,969
308.10 1,203 115 309.12 2,500 2,019
308.12 1,226 139 309.14 2,509 2,069
308.14 1,249 164 309.16 2,519 2,120
308.16 1,272 189 309.18 2,529 2,170
308.18 1,296 215 309.20 2,538 2,221
308.20 1,319 241 309.22 2,548 2,272
308.22 1,343 267 309.24 2,557 2,323
308.24 1,367 294 309.26 2,567 2,374
308.26 1,392 322 309.28 2,577 2,425
308.28 1,416 350 309.30 2,586 2,477
308.30 1,441 379 309.32 2,596 2,529
308.32 1,466 408 309.34 2,606 2,581
308.34 1,491 437 309.36 2,615 2,633
308.36 1,517 467 309.38 2,625 2,686
308.38 1,542 498 309.40 2,635 2,738
308.40 1,568 529 309.42 2,645 2,791
308.42 1,594 561 309.44 2,655 2,844
308.44 1,620 593 309.46 2,664 2,897
308.46 1,647 626 309.48 2,674 2,951
308.48 1,674 659 309.50 2,684 3,004
308.50 1,700 693 309.52 2,694 3,058
308.52 1,728 727 309.54 2,704 3,112
308.54 1,755 762 309.56 2,714 3,166
308.56 1,782 797 309.58 2,724 3,220
308.58 1,810 833 309.60 2,734 3,275
308.60 1,838 869 309.62 2,744 3,330
308.62 1,866 906 309.64 2,754 3,385
308.64 1,895 944 309.66 2,764 3,440
308.66 1,923 982 309.68 2,774 3,495
308.68 1,952 1,021 309.70 2,784 3,551
308.70 1,981 1,060 309.72 2,794 3,607
308.72 2,011 1,100 309.74 2,804 3,663
308.74 2,040 1,141
308.76 2,070 1,182
308.78 2,100 1,224
308.80 2,130 1,266
308.82 2,160 1,309
308.84 2,191 1,352
308.86 2,222 1,396
308.88 2,253 1,441
308.90 2,284 1,486
308.92 2,315 1,532
308.94 2,347 1,579
308.96 2,379 1,626
308.98 2,411 1,674
309.00 2,443 1,723
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP1-1: Runoff Area=2.240 ac 62.05% Impervious Runoff Depth>7.26"

Flow Length=593' Tc=11.5min CN=90 Runoff=14.76 cfs 1.355 af

SubcatchmentP1-2: Runoff Area=1.390 ac 15.83% Impervious Runoff Depth>5.82"

Flow Length=175" Tc=9.0 min CN=78 Runoff=8.73 cfs 0.675 af

SubcatchmentP1-3: Runoff Area=0.620 ac 8.06% Impervious Runoff Depth>5.70"

Flow Length=334" Tc=10.0 min CN=77 Runoff=3.65 cfs 0.295 af

SubcatchmentP1-4: Runoff Area=0.140 ac 50.00% Impervious Runoff Depth>7.39"

Tc=6.0 min CN=91 Runoff=1.16 cfs 0.086 af

SubcatchmentP1-5: Runoff Area=3.790 ac  12.40% Impervious Runoff Depth>6.18"

Flow Length=412" Tc=13.6 min CN=81 Runoff=20.81 cfs 1.951 af

SubcatchmentP1-6: Runoff Area=2.540 ac 0.00% Impervious Runoff Depth>5.34"

Flow Length=351" Tc=10.7 min CN=74 Runoff=13.75 cfs 1.131 af

SubcatchmentP1-7: Runoff Area=6.000 ac 0.00% Impervious Runoff Depth>5.81"

Flow Length=385" Tc=15.4 min CN=78 Runoff=29.51 cfs 2.907 af

SubcatchmentP1-8: Runoff Area=9.110 ac  4.94% Impervious Runoff Depth>5.58"

Flow Length=496" Tc=12.5 min CN=76 Runoff=47.76 cfs 4.235 af

Reach 1R: BattersonPark Pond Inflow=133.36 cfs 12.442 af

Outflow=133.36 cfs 12.442 af

Reach 2R: Flow to Flared End Inflow=4.49 cfs 0.360 af

Pond 1P:

Pond 2P:

Pond 3P:

Pond 4P:

Pond 5P:

Outflow=4.49 cfs 0.360 af

Peak Elev=307.61"' Storage=6,240 cf Inflow=14.76 cfs 1.355 af
Outflow=14.66 cfs 1.251 af

Peak Elev=313.81" Storage=3,792 cf Inflow=8.73 cfs 0.675 af
8.0" Round Culvert x 2.00 n=0.011 L=11.0" S$=0.0391 '/ Outflow=4.57 cfs 0.664 af

Peak Elev=314.43' Storage=393 cf Inflow=3.65 cfs 0.295 af
Outflow=3.61 cfs 0.289 af

Peak Elev=313.18' Storage=972 cf Inflow=1.16 cfs 0.086 af
Outflow=0.88 cfs 0.071 af

Peak Elev=309.72' Storage=3,604 cf Inflow=20.81 cfs 1.951 af
Outflow=20.68 cfs 1.895 af

Total Runoff Area = 25.830 ac Runoff Volume = 12.635 af Average Runoff Depth = 5.87"
89.74% Pervious = 23.180 ac  10.26% Impervious = 2.650 ac
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Summary for Subcatchment P1-1:

Runoff = 1476 cfs @ 12.19 hrs, Volume= 1.355 af, Depth> 7.26"
Routed to Pond 1P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description
0.170 74 >75% Grass cover, Good, HSG C
0.460 80 >75% Grass cover, Good, HSG D
0.220 70 Woods, Good, HSG C
0.000 77 Woods, Good, HSG D
* 0.000 73  Brush, Good, HSG D
0.000 96 Gravel surface, HSG D
1.390 98 Paved parking, HSG D

2.240 90 Weighted Average

0.850 37.95% Pervious Area
1.390 62.05% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.0 100 0.1700 0.19 Sheet Flow, Seg 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 96 0.1000 5.09 Shallow Concentrated Flow, Seg 2
Unpaved Kv= 16.1fps
0.9 191 0.0340 3.74 Shallow Concentrated Flow, Seg 3
Paved Kv=20.3 fps
1.3 206 0.0170 2.65 Shallow Concentrated Flow, Seg 4

Paved Kv=20.3 fps

11.5 593 Total
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Summary for Subcatchment P1-2:

Runoff = 8.73 cfs @ 12.16 hrs, Volume= 0.675 af, Depth> 5.82"
Routed to Pond 2P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

1.010 74 >75% Grass cover, Good, HSG C
0.160 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.220 98 Paved parking, HSG D

1.390 78 Weighted Average

1.170 84.17% Pervious Area
0.220 15.83% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.8 100 0.1800 0.19 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 75 0.1500 6.24 Shallow Concentrated Flow, SEG 2

Unpaved Kv= 16.1 fps

9.0 175 Total
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Summary for Subcatchment P1-3:

Runoff = 3.65cfs @ 12.17 hrs, Volume= 0.295 af, Depth> 5.70"
Routed to Pond 3P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

0.080 74 >75% Grass cover, Good, HSG C
0.000 80 >75% Grass cover, Good, HSG D
0.400 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.050 98 Paved parking, HSG D

0.620 77 Weighted Average

0.570 91.94% Pervious Area
0.050 8.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.1650 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.3 111 0.1100 5.34 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 123 0.0500 3.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.0 334 Total
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Summary for Subcatchment P1-4:

Runoff = 116 cfs @ 12.13 hrs, Volume= 0.086 af, Depth> 7.39"
Routed to Pond 4P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

0.000 74 >75% Grass cover, Good, HSG C
0.050 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.020 96 Gravel surface, HSG D

0.070 98 Paved parking, HSG D

0.140 91 Weighted Average

0.070 50.00% Pervious Area
0.070 50.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. time to pond

Subcatchment P1-4:

Hydrograph
BERERERERENE
N A aa bt )
NOAA10 24-hrD

| 100-Year Rainfali=g.48" (|
| Runoff Area=0.140 ac
| o e\ttt noe ¢ ]
| Runoff Volume=0.086 af
| Runoff Depth>7.39"

Flow (cfs)

Tc=6.0 min |
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Summary for Subcatchment P1-5:

Runoff = 20.81cfs@ 12.21 hrs, Volume= 1.951 af, Depth> 6.18"
Routed to Pond 5P :

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

0.210 74 >75% Grass cover, Good, HSG C
2.470 80 >75% Grass cover, Good, HSG D
0.150 70 Woods, Good, HSG C

0.440 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.050 96 Gravel surface, HSG D

0.470 98 Paved parking, HSG D

3.790 81 Weighted Average

3.320 87.60% Pervious Area
0.470 12.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
124 100 0.0750 0.13 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 185 0.0680 4.20 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.5 127 0.0600 3.94 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

13.6 412 Total
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Summary for Subcatchment P1-6:

Runoff = 13.75cfs @ 12.18 hrs, Volume= 1.131 af, Depth> 5.34"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

0.190 74 >75% Grass cover, Good, HSG C
0.190 80 >75% Grass cover, Good, HSG D
0.990 70 Woods, Good, HSG C

1.170 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.000 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

2.540 74 Weighted Average

2.540 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.4 100 0.1500 0.18 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.2 81 0.2040 7.27 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
1.1 170 0.0260 2.60 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

10.7 351 Total
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Summary for Subcatchment P1-7:

Runoff = 2951 cfs @ 12.23 hrs, Volume= 2.907 af, Depth> 5.81"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

2.620 74 >75% Grass cover, Good, HSG C
1.990 80 >75% Grass cover, Good, HSG D
0.000 70 Woods, Good, HSG C

1.030 77 Woods, Good, HSG D

0.000 73 Brush, Good, HSG D

0.360 96 Gravel surface, HSG D

0.000 98 Paved parking, HSG D

6.000 78 Weighted Average

6.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.1 100 0.0550 0.12 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.7 176 0.0650 410 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
0.6 109 0.0400 3.22 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

15.4 385 Total
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Summary for Subcatchment P1-8:

Runoff = 47.76 cfs @ 12.20 hrs, Volume= 4.235 af, Depth> 5.58"
Routed to Reach 1R : Batterson Park Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NOAA10 24-hr D 100-Year Rainfall=8.48"

Area (ac) CN Description

2.470 74 >75% Grass cover, Good, HSG C
2.130 80 >75% Grass cover, Good, HSG D
1.020 70 Woods, Good, HSG C

0.000 77 Woods, Good, HSG D

2.950 73 Brush, Good, HSG D

0.090 96 Gravel surface, HSG D

0.450 98 Paved parking, HSG D

9.110 76 Weighted Average

8.660 95.06% Pervious Area
0.450 4.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.1320 0.17 Sheet Flow, SEG 1
Woods: Light underbrush n=0.400 P2=3.32"
0.4 122 0.0890 4.80 Shallow Concentrated Flow, SEG 2
Unpaved Kv= 16.1fps
2.2 274 0.0160 2.04 Shallow Concentrated Flow, SEG 3

Unpaved Kv= 16.1 fps

12.5 496 Total
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Summary for Reach 1R: Batterson Park Pond
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25.830 ac, 10.26% Impervious, Inflow Depth > 5.78"

133.36 cfs @ 12.21 hrs, Volume
133.36 cfs @ 12.21 hrs, Volume

Inflow Area
Inflow
Outflow

0.00-24.00 hrs, dt=0.02 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 1R: Batterson Park Pond
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Summary for Pond 1P:

Inflow Area = 2.240 ac, 62.05% Impervious, Inflow Depth > 7.26" for 100-Year event
Inflow = 1476 cfs @ 12.19 hrs, Volume= 1.355 af

Outflow = 14.66 cfs @ 12.20 hrs, Volume= 1.251 af, Atten= 1%, Lag= 0.5 min
Primary = 14.66 cfs @ 12.20 hrs, Volume= 1.251 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=307.61'@ 12.20 hrs Surf.Area= 4,384 sf Storage= 6,240 cf

Plug-Flow detention time=84.1 min calculated for 1.250 af (92% of inflow)
Center-of-Mass det. time=40.6 min ( 827.5-786.9 )

Volume Invert Avail.Storage Storage Description
#1 306.00' 8,662 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
306.00 353 70.9 0 0 353
306.50 4,079 368.1 939 939 10,736
307.00 4,639 3775 2,178 3,117 11,324
307.50 5,669 288.9 2,573 5,689 16,026
308.00 1,153 143.1 1,563 7,252 21,039
309.00 1,682 1771 1,409 8,662 21,920
Device Routing Invert Outlet Devices
#1  Primary 307.25" 10.0'long x 25.0' breadth Primary Spillway

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 307.50" 90.0'long x 25.0' breadth Top of pond overflow

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

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=14.55 cfs @ 12.20 hrs HW=307.61' (Free Discharge)
1=Primary Spillway (Weir Controls 5.81 cfs @ 1.62 fps)
2=Top of pond overflow (Weir Controls 8.74 cfs @ 0.89 fps)
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Stage-Discharge for Pond 1P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
306.00 0.00 307.02 0.00 308.04 114.98
306.02 0.00 307.04 0.00 308.06 121.07
306.04 0.00 307.06 0.00 308.08 127.29
306.06 0.00 307.08 0.00 308.10 133.61
306.08 0.00 307.10 0.00 308.12 139.76
306.10 0.00 307.12 0.00 308.14 145.99
306.12 0.00 307.14 0.00 308.16 152.29
306.14 0.00 307.16 0.00 308.18 158.67
306.16 0.00 307.18 0.00 308.20 165.11
306.18 0.00 307.20 0.00 308.22 171.62
306.20 0.00 307.22 0.00 308.24 178.19
306.22 0.00 307.24 0.00 308.26 184.84
306.24 0.00 307.26 0.03 308.28 191.56
306.26 0.00 307.28 0.14 308.30 198.34
306.28 0.00 307.30 0.30 308.32 205.51
306.30 0.00 307.32 0.50 308.34 212.76
306.32 0.00 307.34 0.72 308.36 220.10
306.34 0.00 307.36 0.98 308.38 227.51
306.36 0.00 307.38 1.26 308.40 235.01
306.38 0.00 307.40 1.56 308.42 242.58
306.40 0.00 307.42 1.88 308.44 250.23
306.42 0.00 307.44 2.22 308.46 257.95
306.44 0.00 307.46 2.58 308.48 265.74
306.46 0.00 307.48 2.96 308.50 273.60
306.48 0.00 307.50 3.36 308.52 281.71
306.50 0.00 307.52 4.45 308.54 289.91
306.52 0.00 307.54 6.13 308.56 298.20
306.54 0.00 307.56 8.19 308.58 306.56
306.56 0.00 307.58 10.56 308.60 315.01
306.58 0.00 307.60 13.21 308.62 323.53
306.60 0.00 307.62 16.10 308.64 332.14
306.62 0.00 307.64 19.21 308.66 340.82
306.64 0.00 307.66 22.53 308.68 349.56
306.66 0.00 307.68 26.03 308.70 358.38
306.68 0.00 307.70 29.72 308.72 367.16
306.70 0.00 307.72 33.61 308.74 376.01
306.72 0.00 307.74 37.66 308.76 384.93
306.74 0.00 307.76 41.88 308.78 393.92
306.76 0.00 307.78 46.26 308.80 402.98
306.78 0.00 307.80 50.79 308.82 412.10
306.80 0.00 307.82 55.48 308.84 421.30
306.82 0.00 307.84 60.30 308.86 430.57
306.84 0.00 307.86 65.26 308.88 439.91
306.86 0.00 307.88 70.34 308.90 449.33
306.88 0.00 307.90 75.55 308.92 458.66
306.90 0.00 307.92 80.83 308.94 468.04
306.92 0.00 307.94 86.24 308.96 477.49
306.94 0.00 307.96 91.77 308.98 486.99
306.96 0.00 307.98 97.41 309.00 496.56
306.98 0.00 308.00 103.16
307.00 0.00 308.02 109.02
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Stage-Area-Storage for Pond 1P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
306.00 353 0 308.55 1,432 7,962
306.05 543 22 308.60 1,458 8,034
306.10 773 55 308.65 1,486 8,108
306.15 1,044 100 308.70 1,513 8,183
306.20 1,356 160 308.75 1,540 8,259
306.25 1,708 236 308.80 1,568 8,337
306.30 2,101 332 308.85 1,596 8,416
306.35 2,534 447 308.90 1,625 8,496
306.40 3,009 586 308.95 1,653 8,578
306.45 3,524 749 309.00 1,682 8,662
306.50 4,079 939
306.55 4,133 1,144
306.60 4,188 1,352
306.65 4,243 1,563
306.70 4,299 1,776
306.75 4,354 1,993
306.80 4,411 2,212
306.85 4,467 2,434
306.90 4,524 2,659
306.95 4,581 2,886
307.00 4,639 3,117
307.05 4,737 3,351
307.10 4,837 3,590
307.15 4,937 3,835
307.20 5,039 4,084
307.25 5,141 4,339
307.30 5,245 4,598
307.35 5,349 4,863
307.40 5,455 5,133
307.45 5,561 5,409
307.50 5,669 5,689
307.55 5,064 5,958
307.60 4,492 6,196
307.65 3,955 6,407
307.70 3,453 6,592
307.75 2,984 6,753
307.80 2,549 6,891
307.85 2,149 7,009
307.90 1,783 7,107
307.95 1,451 7,188
308.00 1,153 7,252
308.05 1,177 7,311
308.10 1,201 7,370
308.15 1,226 7,431
308.20 1,251 7,493
308.25 1,276 7,556
308.30 1,301 7,620
308.35 1,327 7,686
308.40 1,353 7,753
308.45 1,379 7,821
308.50 1,405 7,891
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Summary for Pond 2P:

Inflow Area = 1.390 ac, 15.83% Impervious, Inflow Depth > 5.82" for 100-Year event
Inflow = 8.73cfs @ 12.16 hrs, Volume= 0.675 af

Outflow = 457 cfs @ 12.27 hrs, Volume= 0.664 af, Atten=48%, Lag= 6.7 min
Primary = 457 cfs @ 12.27 hrs, Volume= 0.664 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=313.81'@ 12.27 hrs Surf.Area= 1,421 sf Storage= 3,792 cf

Plug-Flow detention time=22.2 min calculated for 0.664 af (98% of inflow)
Center-of-Mass det. time= 12.6 min ( 839.3 - 826.7 )

Volume Invert Avail.Storage Storage Description
#1 311.00' 4,013 cf Above-ground detention basin (Irregularl.isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
311.00 474 88.9 0 0 474
312.00 872 164.1 663 663 1,993
313.00 2,035 374.0 1,413 2,076 10,985
313.50 2,457 386.0 1,121 3,197 11,736
314.00 928 1311 816 4,013 22,225
Device Routing Invert Outlet Devices
#1  Primary 311.63' 8.0" Round Culvert X 2.00

L=11.0" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 311.63'/ 311.20' S=0.0391"" Cc=0.900
n= 0.011, Flow Area= 0.35 sf

Primary OutFlow Max=4.56 cfs @ 12.27 hrs HW=313.81" (Free Discharge)
1=Culvert (Inlet Controls 4.56 cfs @ 6.54 fps)
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Pond 2P:
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Stage-Discharge for Pond 2P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
311.00 0.00 312.02 0.90 313.04 3.49
311.02 0.00 312.04 0.98 313.06 3.52
311.04 0.00 312.06 1.06 313.08 3.55
311.06 0.00 312.08 1.15 313.10 3.58
311.08 0.00 312.10 1.23 313.12 3.62
311.10 0.00 312.12 1.31 313.14 3.65
311.12 0.00 312.14 1.39 313.16 3.68
311.14 0.00 312.16 1.48 313.18 3.7
311.16 0.00 312.18 1.56 313.20 3.74
311.18 0.00 312.20 1.63 313.22 3.77
311.20 0.00 312.22 1.71 313.24 3.80
311.22 0.00 312.24 1.78 313.26 3.83
311.24 0.00 312.26 1.85 313.28 3.86
311.26 0.00 312.28 1.90 313.30 3.89
311.28 0.00 312.30 1.95 313.32 3.92
311.30 0.00 312.32 2.01 313.34 3.94
311.32 0.00 312.34 2.06 313.36 3.97
311.34 0.00 312.36 212 313.38 4.00
311.36 0.00 312.38 217 313.40 4.03
311.38 0.00 312.40 2.22 313.42 4.06
311.40 0.00 312.42 2.27 313.44 4.08
311.42 0.00 312.44 2.32 313.46 4.1
311.44 0.00 312.46 2.37 313.48 414
311.46 0.00 312.48 242 313.50 417
311.48 0.00 312.50 2.46 313.52 419
311.50 0.00 312.52 2.51 313.54 4.22
311.52 0.00 312.54 2.55 313.56 4.25
311.54 0.00 312.56 2.60 313.58 4.27
311.56 0.00 312.58 2.64 313.60 4.30
311.58 0.00 312.60 2.68 313.62 4.33
311.60 0.00 312.62 2.72 313.64 4.35
311.62 0.00 312.64 2,77 313.66 4.38
311.64 0.00 312.66 2.81 313.68 4.40
311.66 0.01 312.68 2.85 313.70 443
311.68 0.02 312.70 2.89 313.72 4.46
311.70 0.04 312.72 2.92 313.74 4.48
311.72 0.06 312.74 2.96 313.76 4.51
311.74 0.09 312.76 3.00 313.78 453
311.76 0.12 312.78 3.04 313.80 4.56
311.78 0.16 312.80 3.07 313.82 4.58
311.80 0.20 312.82 3.1 313.84 4.60
311.82 0.24 312.84 3.15 313.86 4.63
311.84 0.29 312.86 3.18 313.88 4.65
311.86 0.35 312.88 3.22 313.90 4.68
311.88 0.41 312.90 3.25 313.92 4.70
311.90 0.47 312.92 3.29 313.94 4.73
311.92 0.53 312.94 3.32 313.96 4.75
311.94 0.60 312.96 3.36 313.98 4.77
311.96 0.67 312.98 3.39 314.00 4.80
311.98 0.75 313.00 3.42
312.00 0.82 313.02 3.46
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Stage-Area-Storage for Pond 2P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
311.00 474 0 313.55 2,271 3,316
311.05 491 24 313.60 2,093 3,425
311.10 508 49 313.65 1,922 3,525
311.15 526 75 313.70 1,758 3,617
311.20 544 102 313.75 1,601 3,701
311.25 562 129 313.80 1,452 3,777
311.30 581 158 313.85 1,310 3,846
311.35 600 187 313.90 1,175 3,908
311.40 619 218 313.95 1,048 3,964
311.45 638 249 314.00 928 4,013
311.50 658 282
311.55 678 315
311.60 698 350
311.65 719 385
311.70 740 421
311.75 761 459
311.80 783 498
311.85 805 537
311.90 827 578
311.95 849 620
312.00 872 663
312.05 919 708
312.10 966 755
312.15 1,015 804
312.20 1,066 856
312.25 1,117 911
312.30 1,170 968
312.35 1,224 1,028
312.40 1,279 1,091
312.45 1,335 1,156
312.50 1,393 1,224
312.55 1,452 1,295
312.60 1,512 1,369
312.65 1,573 1,446
312.70 1,635 1,527
312.75 1,699 1,610
312.80 1,764 1,696
312.85 1,830 1,786
312.90 1,897 1,879
312.95 1,965 1,976
313.00 2,035 2,076
313.05 2,075 2,179
313.10 2,116 2,284
313.15 2,157 2,390
313.20 2,199 2,499
313.25 2,241 2,610
313.30 2,283 2,723
313.35 2,326 2,839
313.40 2,369 2,956
313.45 2,413 3,076
313.50 2,457 3,197
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Summary for Pond 3P:

Inflow Area = 0.620 ac, 8.06% Impervious, Inflow Depth > 5.70" for 100-Year event
Inflow = 3.65cfs @ 12.17 hrs, Volume= 0.295 af

Outflow = 3.61cfs@ 12.18 hrs, Volume= 0.289 af, Atten=1%, Lag= 0.5 min
Primary = 3.61cfs@ 12.18 hrs, Volume= 0.289 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=314.43'@ 12.18 hrs Surf.Area= 419 sf Storage= 393 cf

Plug-Flow detention time=20.6 min calculated for 0.289 af (98% of inflow)
Center-of-Mass det. time= 9.4 min ( 839.9 - 830.5)

Volume Invert Avail.Storage Storage Description

#1 312.50' 423 cf Above-ground bio-retention basin (Irregular)isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.50 47 33.1 0 0 47

313.00 103 42.5 37 37 107

314.00 315 76.7 199 236 436

314.50 437 86.1 187 423 565
Device Routing Invert Outlet Devices

#1  Primary 311.50' 12.0" Round Culvert

L=50.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=311.50"/ 311.00' S=0.0100"/" Cc=0.900
n=0.011, Flow Area= 0.79 sf
#2  Device 1 314.00" 15.0" Horiz. Overflow Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=3.60 cfs @ 12.18 hrs HW=314.43" (Free Discharge)
1=Culvert (Passes 3.60 cfs of 5.89 cfs potential flow)
T 2-0Overflow Grate (Weir Controls 3.60 cfs @ 2.14 fps)
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Stage-Discharge for Pond 3P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
312.50 0.00 313.01 0.00 313.52 0.00 314.03 0.07
312.51 0.00 313.02 0.00 313.53 0.00 314.04 0.10
312.52 0.00 313.03 0.00 313.54 0.00 314.05 0.14
312.53 0.00 313.04 0.00 313.55 0.00 314.06 0.19
312.54 0.00 313.05 0.00 313.56 0.00 314.07 0.24
312.55 0.00 313.06 0.00 313.57 0.00 314.08 0.29
312.56 0.00 313.07 0.00 313.58 0.00 314.09 0.35
312.57 0.00 313.08 0.00 313.59 0.00 314.10 0.41
312.58 0.00 313.09 0.00 313.60 0.00 31411 0.47
312.59 0.00 313.10 0.00 313.61 0.00 314.12 0.53
312.60 0.00 313.11 0.00 313.62 0.00 314.13 0.60
312.61 0.00 313.12 0.00 313.63 0.00 314.14 0.67
312.62 0.00 313.13 0.00 313.64 0.00 314.15 0.75
312.63 0.00 313.14 0.00 313.65 0.00 314.16 0.82
312.64 0.00 313.15 0.00 313.66 0.00 31417 0.90
312.65 0.00 313.16 0.00 313.67 0.00 314.18 0.98
312.66 0.00 313.17 0.00 313.68 0.00 314.19 1.06
312.67 0.00 313.18 0.00 313.69 0.00 314.20 1.15
312.68 0.00 313.19 0.00 313.70 0.00 314.21 1.24
312.69 0.00 313.20 0.00 313.71 0.00 314.22 1.33
312.70 0.00 313.21 0.00 313.72 0.00 314.23 1.42
312.71 0.00 313.22 0.00 313.73 0.00 314.24 1.51
312.72 0.00 313.23 0.00 313.74 0.00 314.25 1.61
312.73 0.00 313.24 0.00 313.75 0.00 314.26 1.70
312.74 0.00 313.25 0.00 313.76 0.00 314.27 1.80
312.75 0.00 313.26 0.00 313.77 0.00 314.28 1.90
312.76 0.00 313.27 0.00 313.78 0.00 314.29 2.01
312.77 0.00 313.28 0.00 313.79 0.00 314.30 2.1
312.78 0.00 313.29 0.00 313.80 0.00 314.31 2.22
312.79 0.00 313.30 0.00 313.81 0.00 314.32 2.32
312.80 0.00 313.31 0.00 313.82 0.00 314.33 243
312.81 0.00 313.32 0.00 313.83 0.00 314.34 2.55
312.82 0.00 313.33 0.00 313.84 0.00 314.35 2.66
312.83 0.00 313.34 0.00 313.85 0.00 314.36 277
312.84 0.00 313.35 0.00 313.86 0.00 314.37 2.89
312.85 0.00 313.36 0.00 313.87 0.00 314.38 3.01
312.86 0.00 313.37 0.00 313.88 0.00 314.39 3.13
312.87 0.00 313.38 0.00 313.89 0.00 314.40 3.25
312.88 0.00 313.39 0.00 313.90 0.00 314.41 3.37
312.89 0.00 313.40 0.00 313.91 0.00 314.42 3.50
312.90 0.00 313.41 0.00 313.92 0.00 314.43 3.62
312.91 0.00 313.42 0.00 313.93 0.00 314.44 3.75
312.92 0.00 313.43 0.00 313.94 0.00 314.45 3.88
312.93 0.00 313.44 0.00 313.95 0.00 314.46 4.01
312.94 0.00 313.45 0.00 313.96 0.00 314.47 4.05
312.95 0.00 313.46 0.00 313.97 0.00 314.48 4.09
312.96 0.00 313.47 0.00 313.98 0.00 314.49 414
312.97 0.00 313.48 0.00 313.99 0.00 314.50 418
312.98 0.00 313.49 0.00 314.00 0.00
312.99 0.00 313.50 0.00 314.01 0.01
313.00 0.00 313.51 0.00 314.02 0.04
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Stage-Area-Storage for Pond 3P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.50 47 0 313.52 199 114
312.52 49 1 313.54 203 118
312.54 51 2 313.56 207 122
312.56 53 3 313.58 212 126
312.58 55 4 313.60 216 130
312.60 56 5 313.62 221 135
312.62 58 6 313.64 225 139
312.64 60 8 313.66 230 144
312.66 63 9 313.68 235 148
312.68 65 10 313.70 239 153
312.70 67 11 313.72 244 158
312.72 69 13 313.74 249 163
312.74 71 14 313.76 254 168
312.76 73 16 313.78 258 173
312.78 76 17 313.80 263 178
312.80 78 19 313.82 268 184
312.82 80 20 313.84 273 189
312.84 83 22 313.86 278 194
312.86 85 23 313.88 283 200
312.88 88 25 313.90 289 206
312.90 90 27 313.92 294 212
312.92 93 29 313.94 299 218
312.94 95 31 313.96 304 224
312.96 98 33 313.98 310 230
312.98 100 35 314.00 315 236
313.00 103 37 314.02 319 242
313.02 106 39 314.04 324 249
313.04 109 41 314.06 329 255
313.06 112 43 314.08 333 262
313.08 116 45 314.10 338 269
313.10 119 48 314.12 342 275
313.12 122 50 314.14 347 282
313.14 126 53 314.16 352 289
313.16 129 55 314.18 357 296
313.18 133 58 314.20 361 304
313.20 136 60 314.22 366 311
313.22 140 63 314.24 371 318
313.24 143 66 314.26 376 326
313.26 147 69 314.28 381 333
313.28 151 72 314.30 386 341
313.30 154 75 314.32 391 349
313.32 158 78 314.34 396 357
313.34 162 81 314.36 401 365
313.36 166 85 314.38 406 373
313.38 170 88 314.40 411 381
313.40 174 91 314.42 416 389
313.42 178 95 314.44 421 397
313.44 182 98 314.46 427 406
313.46 186 102 314.48 432 414
313.48 190 106 314.50 437 423
313.50 195 110
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Summary for Pond 4P:

Inflow Area = 0.140 ac, 50.00% Impervious, Inflow Depth > 7.39" for 100-Year event
Inflow = 116 cfs @ 12.13 hrs, Volume= 0.086 af

Outflow = 0.88cfs @ 12.18 hrs, Volume= 0.071 af, Atten=24%, Lag= 2.9 min
Primary = 0.88cfs @ 12.18 hrs, Volume= 0.071 af

Routed to Reach 2R : Flow to Flared End

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=313.18'@ 12.18 hrs Surf.Area= 1,229 sf Storage= 972 cf

Plug-Flow detention time= 163.2 min calculated for 0.071 af (82% of inflow)
Center-of-Mass det. time=75.9 min ( 854.2 - 778.4 )

Volume Invert Avail.Storage Storage Description

#1 312.00' 1,405 cf Above-ground detention basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

312.00 460 123.2 0 0 460

313.00 1,118 215.0 765 765 2,936

313.50 1,447 224 .4 639 1,405 3,283
Device Routing Invert Outlet Devices

#1  Primary 310.50' 12.0" Round Culvert

L=25.0" RCP, sqg.cut end projecting, Ke=0.500

Inlet / Outlet Invert= 310.50'/ 310.00' S=0.0200'/" Cc=0.900

n= 0.013, Flow Area= 0.79 sf
#2  Device 1 312.90" 8.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 313.25" 10.0'long x 10.0' breadth Overflow Spillway

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

Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.88 cfs @ 12.18 hrs HW=313.18" (Free Discharge)
1=Culvert (Passes 0.88 cfs of 5.58 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.88 cfs @ 2.53 fps)
3=0verflow Spillway ( Controls 0.00 cfs)
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Pond 4P:
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Stage-Discharge for Pond 4P:

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
312.00 0.00 312.51 0.00 313.02 0.28
312.01 0.00 312.52 0.00 313.03 0.32
312.02 0.00 312.53 0.00 313.04 0.36
312.03 0.00 312.54 0.00 313.05 0.40
312.04 0.00 312.55 0.00 313.06 0.44
312.05 0.00 312.56 0.00 313.07 0.48
312.06 0.00 312.57 0.00 313.08 0.52
312.07 0.00 312.58 0.00 313.09 0.57
312.08 0.00 312.59 0.00 313.10 0.61
312.09 0.00 312.60 0.00 313.11 0.66
312.10 0.00 312.61 0.00 313.12 0.71
312.11 0.00 312.62 0.00 313.13 0.76
312.12 0.00 312.63 0.00 313.14 0.81
312.13 0.00 312.64 0.00 313.15 0.84
312.14 0.00 312.65 0.00 313.16 0.86
312.15 0.00 312.66 0.00 313.17 0.87
312.16 0.00 312.67 0.00 313.18 0.89
31217 0.00 312.68 0.00 313.19 0.91
312.18 0.00 312.69 0.00 313.20 0.92
312.19 0.00 312.70 0.00 313.21 0.94
312.20 0.00 312.71 0.00 313.22 0.95
312.21 0.00 312.72 0.00 313.23 0.97
312.22 0.00 312.73 0.00 313.24 0.98
312.23 0.00 312.74 0.00 313.25 0.99
312.24 0.00 312.75 0.00 313.26 1.03
312.25 0.00 312.76 0.00 313.27 1.09
312.26 0.00 312.77 0.00 313.28 1.17
312.27 0.00 312.78 0.00 313.29 1.25
312.28 0.00 312.79 0.00 313.30 1.34
312.29 0.00 312.80 0.00 313.31 1.44
312.30 0.00 312.81 0.00 313.32 1.55
312.31 0.00 312.82 0.00 313.33 1.67
312.32 0.00 312.83 0.00 313.34 1.79
312.33 0.00 312.84 0.00 313.35 1.91
312.34 0.00 312.85 0.00 313.36 2.05
312.35 0.00 312.86 0.00 313.37 219
312.36 0.00 312.87 0.00 313.38 2.33
312.37 0.00 312.88 0.00 313.39 2.48
312.38 0.00 312.89 0.00 313.40 2.64
312.39 0.00 312.90 0.00 313.41 2.79
312.40 0.00 312.91 0.01 313.42 2.96
312.41 0.00 312.92 0.02 313.43 3.13
312.42 0.00 312.93 0.04 313.44 3.30
312.43 0.00 312.94 0.05 313.45 3.47
312.44 0.00 312.95 0.08 313.46 3.66
312.45 0.00 312.96 0.10 313.47 3.85
312.46 0.00 312.97 0.13 313.48 4.04
312.47 0.00 312.98 0.15 313.49 4.24
312.48 0.00 312.99 0.18 313.50 4.44
312.49 0.00 313.00 0.22
312.50 0.00 313.01 0.25
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Stage-Area-Storage for Pond 4P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
312.00 460 0 313.02 1,130 788
312.02 470 9 313.04 1,143 810
312.04 481 19 313.06 1,155 833
312.06 491 29 313.08 1,168 856
312.08 502 38 313.10 1,180 880
312.10 513 49 313.12 1,193 904
312.12 524 59 313.14 1,206 928
312.14 535 70 313.16 1,219 952
312.16 546 80 313.18 1,232 976
312.18 557 91 313.20 1,245 1,001
312.20 569 103 313.22 1,258 1,026
312.22 580 114 313.24 1,271 1,051
312.24 592 126 313.26 1,284 1,077
312.26 603 138 313.28 1,297 1,103
312.28 615 150 313.30 1,310 1,129
312.30 627 162 313.32 1,324 1,155
312.32 639 175 313.34 1,337 1,182
312.34 651 188 313.36 1,351 1,209
312.36 664 201 313.38 1,364 1,236
312.38 676 215 313.40 1,378 1,263
312.40 689 228 313.42 1,392 1,291
312.42 701 242 313.44 1,405 1,319
312.44 714 256 313.46 1,419 1,347
312.46 727 271 313.48 1,433 1,376
312.48 740 285 313.50 1,447 1,405
312.50 753 300
312.52 766 315
312.54 780 331
312.56 793 347
312.58 807 363
312.60 820 379
312.62 834 395
312.64 848 412
312.66 862 429
312.68 876 447
312.70 890 464
312.72 905 482
312.74 919 501
312.76 934 519
312.78 949 538
312.80 963 557
312.82 978 577
312.84 993 596
312.86 1,009 616
312.88 1,024 637
312.90 1,039 657
312.92 1,055 678
312.94 1,070 699
312.96 1,086 721
312.98 1,102 743
313.00 1,118 765
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Summary for Pond 5P:

Inflow Area = 3.790 ac, 12.40% Impervious, Inflow Depth > 6.18" for 100-Year event
Inflow = 20.81cfs@ 12.21 hrs, Volume= 1.951 af

Outflow = 20.68 cfs @ 12.22 hrs, Volume= 1.895 af, Atten=1%, Lag= 0.7 min
Primary = 20.68 cfs @ 12.22 hrs, Volume= 1.895 af

Routed to Reach 1R : Batterson Park Pond

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=309.72' @ 12.22 hrs Surf.Area= 2,793 sf Storage= 3,604 cf

Plug-Flow detention time= 31.2 min calculated for 1.893 af (97% of inflow)
Center-of-Mass det. time= 14.5 min ( 835.3 - 820.8 )

Volume Invert Avail.Storage Storage Description
#1 308.00' 3,691 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
308.00 1,092 152.1 0 0 1,092
309.00 2,443 239.0 1,723 1,723 3,804
309.75 2,809 248.3 1,968 3,691 4,208
Device Routing Invert Outlet Devices
#1  Primary 309.25" 25.0'long x 6.0' breadth Primary Spillway

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

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

Primary OutFlow Max=20.63 cfs @ 12.22 hrs HW=309.72' (Free Discharge)
L1=Primaw Spillway (Weir Controls 20.63 cfs @ 1.76 fps)
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Stage-Discharge for Pond 5P:

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
308.00 0.00 308.51 0.00 309.02 0.00 309.53 8.99
308.01 0.00 308.52 0.00 309.03 0.00 309.54 9.50
308.02 0.00 308.53 0.00 309.04 0.00 309.55 10.02
308.03 0.00 308.54 0.00 309.05 0.00 309.56 10.56
308.04 0.00 308.55 0.00 309.06 0.00 309.57 11.11
308.05 0.00 308.56 0.00 309.07 0.00 309.58 11.66
308.06 0.00 308.57 0.00 309.08 0.00 309.59 12.23
308.07 0.00 308.58 0.00 309.09 0.00 309.60 12.81
308.08 0.00 308.59 0.00 309.10 0.00 309.61 13.40
308.09 0.00 308.60 0.00 309.11 0.00 309.62 14.00
308.10 0.00 308.61 0.00 309.12 0.00 309.63 14.62
308.11 0.00 308.62 0.00 309.13 0.00 309.64 15.24
308.12 0.00 308.63 0.00 309.14 0.00 309.65 15.87
308.13 0.00 308.64 0.00 309.15 0.00 309.66 16.54
308.14 0.00 308.65 0.00 309.16 0.00 309.67 17.21
308.15 0.00 308.66 0.00 309.17 0.00 309.68 17.89
308.16 0.00 308.67 0.00 309.18 0.00 309.69 18.59
308.17 0.00 308.68 0.00 309.19 0.00 309.70 19.30
308.18 0.00 308.69 0.00 309.20 0.00 309.71 20.02
308.19 0.00 308.70 0.00 309.21 0.00 309.72 20.75
308.20 0.00 308.71 0.00 309.22 0.00 309.73 21.50
308.21 0.00 308.72 0.00 309.23 0.00 309.74 22.26
308.22 0.00 308.73 0.00 309.24 0.00 309.75 23.03
308.23 0.00 308.74 0.00 309.25 0.00
308.24 0.00 308.75 0.00 309.26 0.06
308.25 0.00 308.76 0.00 309.27 0.17
308.26 0.00 308.77 0.00 309.28 0.31
308.27 0.00 308.78 0.00 309.29 0.47
308.28 0.00 308.79 0.00 309.30 0.66
308.29 0.00 308.80 0.00 309.31 0.87
308.30 0.00 308.81 0.00 309.32 1.10
308.31 0.00 308.82 0.00 309.33 1.34
308.32 0.00 308.83 0.00 309.34 1.60
308.33 0.00 308.84 0.00 309.35 1.87
308.34 0.00 308.85 0.00 309.36 2.16
308.35 0.00 308.86 0.00 309.37 2.46
308.36 0.00 308.87 0.00 309.38 2.78
308.37 0.00 308.88 0.00 309.39 3.10
308.38 0.00 308.89 0.00 309.40 3.44
308.39 0.00 308.90 0.00 309.41 3.79
308.40 0.00 308.91 0.00 309.42 4.15
308.41 0.00 308.92 0.00 309.43 4.52
308.42 0.00 308.93 0.00 309.44 4.91
308.43 0.00 308.94 0.00 309.45 5.30
308.44 0.00 308.95 0.00 309.46 5.72
308.45 0.00 308.96 0.00 309.47 6.15
308.46 0.00 308.97 0.00 309.48 6.59
308.47 0.00 308.98 0.00 309.49 7.05
308.48 0.00 308.99 0.00 309.50 7.52
308.49 0.00 309.00 0.00 309.51 7.99
308.50 0.00 309.01 0.00 309.52 8.48
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Stage-Area-Storage for Pond 5P:

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
308.00 1,092 0 309.02 2,452 1,772
308.02 1,114 22 309.04 2,462 1,821
308.04 1,136 45 309.06 2,471 1,870
308.06 1,158 67 309.08 2,481 1,920
308.08 1,180 91 309.10 2,490 1,969
308.10 1,203 115 309.12 2,500 2,019
308.12 1,226 139 309.14 2,509 2,069
308.14 1,249 164 309.16 2,519 2,120
308.16 1,272 189 309.18 2,529 2,170
308.18 1,296 215 309.20 2,538 2,221
308.20 1,319 241 309.22 2,548 2,272
308.22 1,343 267 309.24 2,557 2,323
308.24 1,367 294 309.26 2,567 2,374
308.26 1,392 322 309.28 2,577 2,425
308.28 1,416 350 309.30 2,586 2,477
308.30 1,441 379 309.32 2,596 2,529
308.32 1,466 408 309.34 2,606 2,581
308.34 1,491 437 309.36 2,615 2,633
308.36 1,517 467 309.38 2,625 2,686
308.38 1,542 498 309.40 2,635 2,738
308.40 1,568 529 309.42 2,645 2,791
308.42 1,594 561 309.44 2,655 2,844
308.44 1,620 593 309.46 2,664 2,897
308.46 1,647 626 309.48 2,674 2,951
308.48 1,674 659 309.50 2,684 3,004
308.50 1,700 693 309.52 2,694 3,058
308.52 1,728 727 309.54 2,704 3,112
308.54 1,755 762 309.56 2,714 3,166
308.56 1,782 797 309.58 2,724 3,220
308.58 1,810 833 309.60 2,734 3,275
308.60 1,838 869 309.62 2,744 3,330
308.62 1,866 906 309.64 2,754 3,385
308.64 1,895 944 309.66 2,764 3,440
308.66 1,923 982 309.68 2,774 3,495
308.68 1,952 1,021 309.70 2,784 3,551
308.70 1,981 1,060 309.72 2,794 3,607
308.72 2,011 1,100 309.74 2,804 3,663
308.74 2,040 1,141
308.76 2,070 1,182
308.78 2,100 1,224
308.80 2,130 1,266
308.82 2,160 1,309
308.84 2,191 1,352
308.86 2,222 1,396
308.88 2,253 1,441
308.90 2,284 1,486
308.92 2,315 1,532
308.94 2,347 1,579
308.96 2,379 1,626
308.98 2,411 1,674
309.00 2,443 1,723
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ADDITIONAL DRAINAGE CALCULATIONS
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6.01 WATER QUALITY VOLUME CALCULATIONS



PROJECT NAME: BATTERSON PARK IMPROVEMENTS
DATE: 9/25/2024
CALCS BY: EN
CHECKED BY: MS

Water Quality Volume Calculation - Pond 1 and 1A

(PYR)(A)

wQv =
e 12

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009(J)

1= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waQqy = 6,418 cf
P= 1.3 in
= 61.83 %

R= 0.61 unitless
A= 2.242 ac
A= 97,678 sf

User input

Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 3,209 cf Total WQV required to retain on-site



Water Quality Volume Calculation - Pond 2 and 2A

_(P)(R)(A)
eV =—pm—

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009())

7= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waQy = 1,251 cf
P= 1.3 in
= 15.58 %
R= 0.19 unitless
A= 1.394 ac
A= 60,744 sf

User input
Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 626 cf Total WQV required to retain on-site

Water Quality Volume Calculation - Pond 3

_(P)(R)(A)
eV =—pm—

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009())

7= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waQqy = 323 cf
= 1.3 in
| = 6.78 %
= 0.11 unitless
= 0.616 ac
A= 26,843 sf

User input
Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 161 cf Total WQV required to retain on-site



Water Quality Volume Calculation - Pond 4

_(P)(R)(A)
eV =—pm—

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009())

7= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waqy = 307 cf

P= 1.3 in
= 45.87 %
R= 0.46 unitless
A= 0.141 ac
A= 6,132 sf

User input
Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 154 cf Total WQV required to retain on-site

Water Quality Volume Calculation - Pond 5

_(P)(R)(A)
eV =—pm—

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009())

7= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waQy = 2,865 cf

P= 1.3 in
| = 12.25 %
R= 0.16 unitless
A= 3.788 ac
= 165,003 sf

User input
Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 1,432 cf Total WQV required to retain on-site



Water Quality Volume Calculation - Uncontrolled

_(P)(R)(A)
eV =—pm—

where:

WQV = water quality volume (cubic feet)

P= 1.3 inches (90" percentile rainfall event)

R = volumetric runoff coefficient = 0.05+0.009())

7= post- development impervious area (percent) after application of non-structural LID
site planning and design strategies and before application of structural stormwater BMPs
A = post-development total drainage area of site or design point (square feet)

waQy = 4,052 cf

= 1.3 in
= 493 %
= 0.09 unitless
= 9.103 ac
= 396,533 sf

User input
Calculated value

Water Quality Volume shall be 50% for Redevelopment Projects

waQy = 2,026 cf Total WQV required to retain on-site
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6.02 RIPRAP APRON SIZING



PROJECT NAME: BATTERSON PARK IMPROVEMENTS
DATE: 9/25/2024
CALCS BY: EN
CHECKED BY: MS

OUTLET CONTROL SIZING TABLE

USER INPUT INPUT FROM OPEN CHANNEL FLOW CALCULATOR OUTPUT DATA
OUTLET FLOW RATE, Q |TAILWATER DEPTH, | PIPE DIAMETER, R, RIPRAP APRON DEPTH OF RIPRAP | DEPTHOF LENGTH OF Il Uiz C7
CONTROL D ) W 0 VELOCITY, V (ft/s) PE RIPRAP SIZE ) GRANULAR | oo (ery | USELENGTH (FT) | APRON AT PIPE, | APRON AT END,

FILL (IN) W, (FT) W, (FT)
1 3.24 0.66 .00 592 TYPE B MODIFIED 2 5 47 100 3.0 7.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
N/A N/A 0 0 0.0 10.0 0.0 0.0
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APPENDIX A

USGS Locus MAP
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APPENDIX B

FEMA MAP
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WEB SOIL SURVEY
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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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Borrow Pit

Clay Spot

Closed Depression
Gravel Pit

Gravelly Spot
Landfill

Lava Flow

Marsh or swamp
Mine or Quarry
Miscellaneous Water
Perennial Water
Rock Outcrop

Saline Spot

Sandy Spot
Severely Eroded Spot
Sinkhole

Slide or Slip

Sodic Spot

Spoil Area
Stony Spot
Very Stony Spot
Wet Spot

Other

Special Line Features

Water Features

Streams and Canals

Transportation

- Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:12,000.

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: State of Connecticut, Western Part
Survey Area Data: Version 1, Sep 15, 2023

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

Date(s) aerial images were photographed: Jun 14, 2022—COct 6,
2022

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.
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Map Unit Legend

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

5 Wilbraham silt loam, 0 to 3 0.0 0.0%
percent slopes

6 Wilbraham and Menlo soils, 0 to 6.2 3.4%
8 percent slopes, extremely
stony

40B Ludlow silt loam, 3 to 8 percent 211 11.3%
slopes

42C Ludlow silt loam, 2 to 15 1.5 0.8%
percent slopes, extremely
stony

87B Wethersfield loam, 3 to 8 7.5 4.0%
percent slopes

87C Wethersfield loam, 8 to 15 17.0 9.1%
percent slopes

88C Wethersfield loam, 8 to 15 5.0 2.7%
percent slopes, very stony

89C Wethersfield loam, 3 to 15 9.6 5.2%
percent slopes, extremely
stony

287B Wethersfield-Urban land 3.9 21%
complex, 3 to 8 percent
slopes

306 Udorthents-Urban land complex 240 12.9%

308 Udorthents, smoothed 4.3 2.3%

w Water 85.6 46.1%

Totals for Area of Interest 185.8 100.0%

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

5—Wilbraham silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2wh26
Elevation: 0 to 770 feet
Mean annual precipitation: 36 to 53 inches
Mean annual air temperature: 41 to 54 degrees F
Frost-free period: 140 to 220 days
Farmland classification: Farmland of statewide importance

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

Description of Wilbraham

Setting
Landform: Depressions, drainageways, hills, drumlins, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Red coarse-loamy lodgment till derived from basalt and/or

sandstone and shale

Typical profile
Ap - 0 to 8inches: silt loam
Bw1 - 8to 19 inches: silt loam
Bw2 - 19 to 25 inches: silt loam
Cd - 25 to 61 inches: gravelly loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 16 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes
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Minor Components

Ludlow
Percent of map unit: 10 percent
Landform: Drumlins, hills
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, crest
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Menlo
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

6—Wilbraham and Menlo soils, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2wh25
Elevation: 0 to 790 feet
Mean annual precipitation: 36 to 53 inches
Mean annual air temperature: 41 to 54 degrees F
Frost-free period: 140 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Wilbraham, extremely stony, and similar soils: 60 percent
Menlo, extremely stony, and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wilbraham, Extremely Stony

Setting
Landform: Depressions, drainageways, hills, drumlins, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Red coarse-loamy lodgment till derived from basalt and/or

sandstone and shale

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
Ap - 2to 10 inches: silt loam
Bw1 - 10 to 21 inches: silt loam
Bw?2 - 21 to 27 inches: silt loam
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Cd - 27 to 63 inches: gravelly loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 16 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Description of Menlo, Extremely Stony

Setting
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Oa - 0 to 5 inches: highly decomposed plant material
A - 5to 16 inches: mucky silt loam
Bg1- 16 to 22 inches: flaggy very fine sandy loam
Bg2 - 22 to 27 inches: flaggy fine sandy loam
Cd1 - 27 to 40 inches: fine sandy loam
Cd2 - 40 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 36 inches to densic material
Drainage class: \ery poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
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Ecological site: F144AY041MA - Very Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Watchaug
Percent of map unit: 5 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

40B—Ludlow silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lnj
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

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

Description of Ludlow

Setting
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Ap - 0 to 8inches: silt loam
Bw1 - 8 to 20 inches: silt loam
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Bw?2 - 20 to 26 inches: silt loam
Cd - 26 to 65 inches: gravelly loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Ecological site: F145XY014CT - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Wethersfield
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Wilbraham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Watchaug
Percent of map unit: 3 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Cheshire
Percent of map unit: 3 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Yalesville
Percent of map unit: 1 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Unnamed, stony surface
Percent of map unit: 1 percent
Hydric soil rating: No

42C—Ludlow silt loam, 2 to 15 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 9lnl
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

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

Description of Ludlow

Setting
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
A - 0to 8inches: siltloam
Bw1 - 8 to 20 inches: silt loam
Bw2 - 20 to 26 inches: silt loam
Cd - 26 to 65 inches: gravelly loam

Properties and qualities
Slope: 2 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F145XY014CT - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Wilbraham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Wethersfield
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Cheshire
Percent of map unit: 3 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Watchaug
Percent of map unit: 3 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Unnamed, stony surface
Percent of map unit: 1 percent
Hydric soil rating: No

Yalesville
Percent of map unit: 1 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
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87B—Wethersfield loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lrh
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

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

Description of Wethersfield

Setting
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Ap - 0 to 3inches: loam
Bw1 - 3to 13 inches: loam
Bw2 - 13 to 27 inches: gravelly loam
Cd - 27 to 65 inches: gravelly loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F145XY012CT - Well Drained Dense Till Uplands
Hydric soil rating: No
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Minor Components

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Cheshire
Percent of map unit: 5 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Yalesville
Percent of map unit: 5 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Wilbraham
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

87C—Wethersfield loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9lrj
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Farmland of statewide importance

Map Unit Composition

Wethersfield and similar soils: 80 percent
Minor components: 20 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wethersfield

Setting
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Ap - 0 to 3inches: loam
Bw1 - 3to 13 inches: loam
Bw2 - 13 to 27 inches: gravelly loam
Cd - 27 to 65 inches: gravelly loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F145XY012CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Cheshire
Percent of map unit: 5 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Yalesville
Percent of map unit: 5 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
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Wilbraham
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

88C—Wethersfield loam, 8 to 15 percent slopes, very stony

Map Unit Setting
National map unit symbol: 9lrm
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Farmland of statewide importance

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

Description of Wethersfield

Setting
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 3inches: loam
Bw1 - 3 to 13 inches: loam
Bw2 - 13 to 27 inches: gravelly loam
Cd - 27 to 65 inches: gravelly loam

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Well drained
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Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)

Depth to water table: About 18 to 30 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: F145XY012CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Cheshire
Percent of map unit: 5 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Yalesville
Percent of map unit: 5 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Wilbraham
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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89C—Wethersfield loam, 3 to 15 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 9lrn
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

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

Description of Wethersfield

Setting
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 3inches: loam
Bw1 - 3 to 13 inches: loam
Bw2 - 13 to 27 inches: gravelly loam
Cd - 27 to 65 inches: gravelly loam

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F145XY012CT - Well Drained Dense Till Uplands
Hydric soil rating: No
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Minor Components

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Cheshire
Percent of map unit: 5 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Yalesville
Percent of map unit: 5 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Wilbraham
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

287B—Wethersfield-Urban land complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lix
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition

Wethersfield and similar soils: 40 percent
Urban land: 35 percent
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Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wethersfield

Setting
Landform: Drumlins, hills
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from basalt and/or sandstone
and shale

Typical profile
Ap - 0 to 3inches: loam
Bw1 - 3to 13 inches: loam
Bw2 - 13 to 27 inches: gravelly loam
Cd - 27 to 65 inches: gravelly loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F145XY012CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Description of Urban Land

Typical profile
H - 0 to 6 inches: material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Ludlow
Percent of map unit: 5 percent
Landform: Drumlins, hills
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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Cheshire
Percent of map unit: 5 percent
Landform: Hills, till plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Wilbraham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Udorthents
Percent of map unit: 5 percent
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Yalesville
Percent of map unit: 3 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Menlo
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

306—Udorthents-Urban land complex

Map Unit Setting
National map unit symbol: 9Img
Elevation: 0 to 2,000 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 120 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 50 percent
Urban land: 39 percent
Minor components: 11 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Udorthents

Setting
Parent material: Human-transported material

Typical profile
M - 0 to 5 inches: loam
AC1 - 5to 21 inches: gravelly loam
AC2 - 21 to 79 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 25 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): Very low to high (0.00
to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Urban Land

Typical profile
M - 0 to 6 inches: cemented material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Udorthents, wet substratum
Percent of map unit: 9 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

30



Custom Soil Resource Report

308—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9lmj
Elevation: 0 to 2,000 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 120 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Human-transported material

Typical profile
M - 0 to 5 inches: loam
AC1 - 5to 21 inches: gravelly loam
AC2 - 21 to 79 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 35 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): Very low to high (0.00
to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Udorthents, wet substratum
Percent of map unit: 7 percent
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Hydric soil rating: No

Urban land
Percent of map unit: 5 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Landform: Hills
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Elevation: 335 ft**
* source: ESRI Maps
** source: USGS

NOAA Atlas 14, Volume 10, Version 3
Location name: Farmington, Connecticut, USA*
Latitude: 41.7138°, Longitude: -72.7928° i
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POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘

Durati Average recurrence interval (years) |
uration
[ 1 || 2 || 5 || 10 [ 25 | 5 | 100 || 200 | 500 | 1000 |
5-min 0.342 0.413 0.529 0.626 0.759 0.859 0.964 1.08 1.25 1.38
(0.265-0.440)(((0.319-0.532)|((0.407-0.684)|((0.480-0.815)|((0.564-1.04)|[(0.626-1.20)||(0.683-1.40)||(0.727-1.61)||(0.808-1.93)|(|(0.877-2.19)
10-min 0.484 0.585 0.750 0.887 1.08 1.22 1.37 1.53 1.77 1.96
(0.375-0.623)(|(0.453-0.754)|((0.578-0.970)|| (0.680-1.16) |[(0.799-1.47)||(0.888-1.70)|((0.968-1.98)|| (1.03-2.28) || (1.15-2.74) || (1.24-3.10)
15-min 0.570 0.688 0.882 1.04 1.26 1.43 1.61 1.80 2.08 2.31
(0.441-0.733)(((0.532-0.887)|| (0.679-1.14) || (0.799-1.36) |[(0.940-1.73)|| (1.04-2.00) || (1.14-2.33) || (1.21-2.68) || (1.35-3.22) || (1.46-3.65)
30-min 0.772 0.933 1.20 1.41 1.71 1.94 2.18 2.44 2.82 3.13
(0.598-0.994)|| (0.722-1.20) || (0.922-1.55) || (1.08-1.84) || (1.27-2.34) || (1.41-2.71) || (1.54-3.16) || (1.64-3.64) || (1.83-4.36) || (1.98-4.94)
60-min 0.975 1.18 1.51 1.78 2.16 2.45 2.75 3.08 3.56 3.95
(0.755-1.26) || (0.911-1.52) || (1.16-1.95) || (1.37-2.32) || (1.61-2.95) || (1.78-3.42) || (1.95-3.99) || (2.07-4.59) || (2.30-5.50) || (2.50-6.24)
2-hr 1.26 1.52 1.94 2.29 2.77 3.13 3.52 3.97 4.65 5.22
(0.984-1.61) || (1.18-1.94) || (1.51-2.50) || (1.77-2.96) || (2.08-3.77) || (2.30-4.37) || (2.52-5.12) || (2.68-5.89) || (3.02-7.16) || (3.31-8.22)
3-hr 1.46 1.76 2.25 2.65 3.21 3.63 4.07 4.62 5.44 6.14
(1.14-1.86) || (1.37-2.24) || (1.75-2.88) || (2.06-3.42) || (2.42-4.36) || (2.68-5.05) || (2.94-5.94) || (3.12-6.83) || (3.54-8.36) || (3.91-9.65)
6-hr 1.84 2.23 2.87 3.40 4.14 4.68 5.27 5.99 712 8.09
(1.45-2.33) || (1.76-2.83) || (2.25-3.65) || (2.65-4.36) || (3.13-5.60) || (3.48-6.50) || (3.82-7.67) || (4.06-8.84) || (4.65-10.9) || (5.16-12.7)
12-hr 2.27 2.78 3.63 4.33 5.30 6.01 6.78 7.76 9.27 10.6
(1.80-2.85) || (2.20-3.50) || (2.86-4.58) || (3.40-5.51) || (4.04-7.13) || (4.50-8.31) || (4.96-9.86) || (5.28-11.4) || (6.07-14.1) || (6.77-16.5)
24-hr 2.65 3.32 4.41 5.32 6.56 7.47 8.48 9.79 11.9 13.7
(2.11-3.31) || (2.64-4.15) || (3.50-5.53) || (4.19-6.71) || (5.04-8.82) || (5.64-10.3) || (6.27-12.4) || (6.68-14.3) || (7.80-18.1) || (8.81-21.3)
2-da 2.96 3.79 5.14 6.26 7.81 8.93 10.2 1.9 14.8 17.4
y (2.37-3.67) || (3.04-4.70) || (4.11-6.41) || (4.98-7.86) || (6.05-10.5) || (6.81-12.4) || (7.64-15.0) || (8.16-17.4) || (9.73-22.4) || (11.2-26.9)
3-da 3.21 412 5.62 6.86 8.56 9.79 1.2 13.1 16.4 19.3
y (2.59-3.96) || (3.32-5.10) || (4.51-6.98) || (5.47-8.58) || (6.66-11.5) || (7.50-13.6) || (8.43-16.4) || (9.00-19.1) || (10.8-24.8) || (12.5-29.9)
4-da 3.45 4.42 6.01 7.33 9.15 10.5 1.9 14.0 17.5 20.6
y (2.79-4.25) || (3.57-5.45) || (4.84-7.44) || (5.86-9.14) ||(7.13-12.2) || (8.03-14.4) || (9.02-17.5) || (9.62-20.3) || (11.5-26.4) || (13.3-31.8)
7-da 4.1 5.20 6.98 8.45 10.5 11.9 13.6 15.8 19.6 22.9
\ (3.34-5.04) || (4.22-6.38) || (5.64-8.59) || (6.79-10.5) || (8.20-13.9) || (9.19-16.4) || (10.3-19.7) || (10.9-22.9) || (13.0-29.5) || (14.8-35.2)
10-da 4.79 5.93 7.80 9.35 11.5 13.0 14.8 171 20.8 24.2
y (3.90-5.84) || (4.83-7.25) || (6.33-9.57) || (7.54-11.6) || (9.00-15.1) || (10.0-17.7) || (11.1-21.2) || (11.8-24.6) || (13.8-31.3) || (15.7-37.1)
20-da 6.92 8.12 10.1 1.7 14.0 15.6 17.4 19.7 231 26.1
y (5.68-8.39) || (6.66-9.86) || (8.24-12.3) || (9.50-14.4) || (11.0-18.2) || (12.0-20.9) || (13.0-24.5) || (13.7-28.2) || (15.4-34.6) || (17.0-40.0)
30-da 8.71 9.94 11.9 13.6 15.9 17.6 19.4 21.6 24.7 27.4
y (7.18-10.5) || (8.18-12.0) || (9.79-14.5) || (11.1-16.6) || (12.5-20.5) || (13.5-23.3) || (14.5-27.0) || (15.1-30.8) || (16.5-36.8) || (17.8-41.8)
45-da 10.9 12.2 14.3 16.0 18.4 20.2 22.0 24.0 26.7 28.9
y (9.03-13.1) || (10.1-14.7) || (11.7-17.2) || (13.1-19.5) || (14.5-23.4) || (15.5-26.4) || (16.3-30.1) || (16.8-34.1) || (18.0-39.7) || (18.9-44.0)
60-da 12.8 141 16.2 18.0 20.5 22.4 24.3 26.1 28.5 30.3
y (10.6-15.3) || (11.7-16.9) || (13.4-19.6) || (14.8-21.9) || (16.1-26.0) || (17.2-29.1) || (17.9-32.8) || (18.4-37.0) || (19.2-42.2) || (19.8-46.1)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 41.7138°, Longitude: -72.7928°
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US Department of Commerce
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1325 East West Highway
Silver Spring, MD 20910
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