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1. INTRODUCTION 

On behalf of the Town of Scituate, Massachusetts (Town), Woodard & Curran, Inc. (Woodard & Curran) 

has prepared this Stormwater Management Report for the proposed Stearns Meadow Water Treatment 

Plant (WTP) and associated site improvements (the Project) located just north of Tack Factory Pond (the 

Site). The Town of Scituate is proposing to construct a new Drinking Water Treatment Plant located at 453 

Chief Justice Cushing Highway opposite the Lutheran Church. The project limits include the Stearns 

Meadow WTP and applicable portions of Chief Justice Cushing Highway (Route 3A – Massachusetts 

Department of Transportation [MassDOT] owned roadway). The Project limits are bounded to the south 

by Tack Factory Pond, to the east by Chief Justice Cushing Highway, to the north by residential lots 

located off Old Forge Road and to the west by residential lots located off Stearns Road. 

The project includes the construction of a new Drinking Water Treatment Plant for the Town along with 

surrounding infrastructure improvements including but not limited to, the construction of a bituminous 

concrete access and circulation driveway, surface parking lots, sand drying beds, a pump station, and an 

on-site disposal system for sanitary wastewater. Drainage and utility infrastructure improvements are 

proposed within the Site as well as connections to existing utilities within Route 3A. Landscape restoration 

and improvements are also proposed as part of the Project. 

The 2021 Water System Master Plan (prepared by Tighe & Bond) identified the disrepair of the Old Oaken 

Bucket (OOB) Water Treatment Plant (WTP) and recommended a new treatment facility be constructed to 

replace the existing OOB WTP. The proposed Stearns Meadow WTP is intended to substantively improve 

the Town’s water and specifically reduce the discolored water complaints and address the total 

trihalomethanes (TTHM) exceedance that occurred in 2020, for which the Town is currently under an 

Administrative Consent Order (ACO). The current plant is unable to effectively manage the manganese 

levels in the raw waters of OOB Pond. This led to numerous complaints of discolored water caused by the 

presence of accumulated sediments (primarily iron and manganese). The project proposed to construct a 

new 35,000 square foot Water Treatment Plant to address water quality issues, as well as housing 

administrative and operational functions of the Town of Scituate’s Water Department. The stormwater 

management for the proposed WTP site improvements are summarized in this report. 

This Stormwater Management Plan (the Plan) has been developed to demonstrate compliance with the 

Town of Scituate Stormwater Management Regulations, to the extent feasible, and the Massachusetts 

Stormwater Management Handbook (the Handbook). The following sections describe the existing and 

proposed conditions at the Site, the stormwater management system design, and compliance with the 

Handbook. 
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2. PROJECT DESCRIPTION 

2.1 Existing Conditions 

A Site Locus Plan on a United States Geological Survey (USGS) Quadrangle Map depicting the project 

location has been provided in Appendix A. The Site is about 30 miles south of Boston and was previously 

comprised of 10 contiguous parcels prior to the lot consolidation in March 2022. The Site is approximately 

15 acres and located at 453 Chief Justice Cushing Highway. The existing Site is currently undeveloped with 

the exception of the cemetery located along the western property line. The Site is largely wooded; 

therefore, there are no existing Site utilities. The Town has confirmed the following utilities are available 

for the Site: gas, electric, and telecommunications. Public sewers are not available near the Site, but an on-

site disposal system for sanitary wastewater will be implemented for the Project and permitted through 

the Scituate Board of Health. 

The Site generally slopes from north to south and its elevation ranges from 110 feet to 40 feet, with an 

average slope of approximately 5%. Subcatchment boundaries were delineated using the existing survey 

topographic data prepared by Feldman Land Surveyors in December 2021 and supplemented with 

topography from NOAA Data Access Viewer. In both the pre- and post-development Site conditions, 

stormwater discharges to Tack Factory Pond via overland flow and pipe conveyance systems at different 

locations, which are the Design Points selected for the stormwater management design documented 

herein. The existing and proposed hydrology is further described in Section 2.2 and are depicted in 

Watershed Figures in Appendix C. 

Land cover and soils datasets were used to develop hydrologic curve numbers for the project area. Land 

cover was determined by review of aerial photography, Site survey data and field observations. A more 

detailed examination of the existing land cover within individual drainage subcatchments can be found in 

Section 2.2.2. Soil characteristics were observed during test pits conducted by Woodard & Curran in April 

2023, borings conducted by S.W. Cole in August/September 2023 and was supplemented with 

information obtained from the United States Department of Agriculture’s (USDA’s) most recent Web Soil 

Survey. A Site map showing soil types and hydrologic soil group classifications within the project vicinity 

from the USDA’s Web Soil Survey is located in Appendix B. 

The soil evaluation was performed in order to determine the existing soil conditions, water table 

elevations and whether on-site excavated soil would be suitable for reuse. It is important to note that test 

pits performed on the site indicated similar soil compositions throughout the Site which contradicts the 

most recent Web Soil Survey which showed a variety of soil. Test pit observations revealed tightly 

compacted sandy clay loam consistent with a Hydrologic Soil Group (HSG) C which varies from the most 

recent Web Soil Survey which indicates a distribution of HSG’s (A, B and C) across the site. Additionally, 

test pit evaluations indicated high seasonal high groundwater tables ranging from 19” – 32” below 

existing grade. The test pit logs prepared by Woodard & Curran are located in Appendix B. 

Per the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM), effective July 

6, 2021, portions of the southern limits of the Site are located within a Special Flood Hazard Area (Zone 

AE / Regulatory Floodway) and a 100-year storm flood area (Zone X). The FEMA National Flook Hazard 

Layer (NFHL) FIRMette Map is located in Appendix A. The 100-year Base Flood Elevation (BFE) per the 

FEMA Flood Insurance Study (FIS) indicates the BFE is at approximately elevation 44’. All proposed 

developments are outside of flood hazard areas. 
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2.2 Resource and Critical Areas 

Woodard & Curran reviewed Massachusetts Geographic Information Systems (MassGIS) data, the 

Massachusetts Department of Environmental Protection’s (MassDEP’s) Habitat of Potential Regional and 

Statewide Importance maps, the Massachusetts Stormwater Handbook, the MassDEP’s Bureau of Waste 

Site Cleanup’s (BWSC’s) Phase I Site Assessment database, the Massachusetts Surface Water Quality 

Standards  (314 CMR 4.00), the Massachusetts Year 2016 Integrated List of Waters, FEMA’s NFHL 

database, and the Town of Scituate Zoning Map to identify resources on or adjacent to the Site. The 

findings of our review are below: 

• The Massachusetts Endangered Species Act (MESA) protects rare species and their habitats by 

prohibiting the taking of any plant or animal species listed as Endangered, Threatened, or Special 

Concern by the Massachusetts Division of Fisheries & Wildlife. MESA review is required by the 

Natural Heritage & Endangered Species Program (NHESP) for projects and activities located 

within a Priority or Estimated Habitat of Rare Species. Review of the MassGIS Data shows there 

are no Priority or Estimated Habitats within the Project Area; therefore, the project is not subject 

to MESA review. 

• Per MassGIS Data, there are no Certified or Potential Vernal Pools within 500 feet of the project 

area. 

• Per MassGIS Data, the project is not located within an Area of Critical Environmental Concern. 

• Per the MassDEP’s Habitat of Potential Regional and Statewide Importance map for the Town of 

Scituate, the project is not located within a Habitat of Regional or Statewide Importance. Portions 

of Tack Factory Pond are located within a Habitat of Regional or Statewide Importance. 

• Per the Handbook, critical areas include Outstanding Resource Waters and Special Resource 

Waters, recharge areas for public water supplies, bathing beaches, cold-water fisheries, and 

shellfish growing areas. Review of MassGIS Data, the MassDEP’s BWSC Phase I Site Assessment 

database, and the Massachusetts Surface Water Quality Standards indicate that portions of the 

Site are designated as the following critical areas: 

o Zone A 

o Outstanding Resource Water – Public Water Supply Watershed 

o Medium/High Yield Aquifer 

The Phase I Site Assessment Map for the Site is located in Appendix A. 

• Per the Massachusetts Year 2016 Integrated List of Waters, Tack Factory Pond is classified as a 

Category 2 waterbody, meaning the waterbody is unimpaired for some uses and not assessed for 

other uses. Tack Factory Pond uses attained consist of fish, other aquatic life and wildlife. Tack 

Factory Pond was not assessed for aesthetic, primary contact recreation, secondary contract 

recreation and shellfish harvesting. An excerpt from the Massachusetts Year 2016 Integrated List 

of Waters is located in Appendix A. 

• Per Scituate Zoning Map dated October 25, 2011 and revised on August 11, 2021 the Site is 

located within the Water Resource Protection District. According to the Town’s Zoning regulations 

the Water Resource Protection District includes areas significant to the Town’s drinking water 

supply sources which require zoning protection. Specific regulatory requirements for the Water 
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Resource protection district can be found within the Town’s Zoning Bylaws. A copy of Scituate’s 

Zoning Map displaying the Water Resource Protection District is located in Appendix A. 

2.3 Proposed Project Work 

As noted, above, the Project includes the construction of a new Drinking WTP including but not limited to, 

surface parking lots, bituminous concrete access roads, concrete walkways, gravel access road, concrete 

equipment pads, sand drying beds, a pump station, and an on-site disposal system for sanitary 

wastewater. Extensive transportation, drainage, and utility infrastructure improvements are proposed 

within portions of Chief Justice Cushing Highway adjacent to the Stearns Meadow WTP Site. Construction 

activities are expected to begin in Spring 2024. 

2.4 Proposed Stormwater Management System 

The proposed stormwater management system has been designed to comply with the Handbook 

Standards. The Site is defined as a new development and therefore shall meet the Massachusetts 

Stormwater Management Standards detailed in Section 4 – Compliance with Stormwater Management 

Standards. The Site is not considered a land use with higher potential pollutant loads (LUHPPL) however, 

the Site is within critical areas and therefore, all proposed BMPs have been sized to treat a water quality 

volume based on 1-inch of runoff. Pretreatment BMPs have been designed to remove 44% of total 

suspended solids (TSS) prior to infiltration. Additionally, per the Town of Scituate Stormwater Regulations, 

all runoff from impervious areas including roofs shall be treated to remove a total of 90% TSS. TSS 

removal calculations are included in Appendix E. 

The Project results in an approximate 1.829 acre increase of impervious area when compared to existing 

conditions. In addition to the increase in impervious area, stormwater improvements include several Best 

Management Practices (BMPs) that will reduce the rate of stormwater discharging from the Site and 

significantly enhance the quality of the stormwater discharging to Tack Factory Pond. In general, 

stormwater from the Site will be conveyed to the following BMPs via overland flow or the Site’s proposed 

closed conduit conveyance system: 

• Bioretention Basin No. 1 (1P) is located to the southwest of the garage, north of the lagoons 

and sized to treat the required 1-inch water quality volume from the proposed process building 

rooftop. Stormwater runoff above the required water quality volume will be conveyed to the 

infiltration basin via the outlet control structure and closed conduit conveyance system. 

• Bioretention Basin No. 2 (2P) is located west of the lagoons, north of the infiltration basin (4P), 

south of the bioretention basin (1P) and sized to treat the required 1-inch water quality volume 

from the proposed access drive. The limits of access drive flowing to Bioretention Basin No. 2 

extends from the lagoon access road to the northeastern corner of the WTP. Stormwater runoff 

above the required water quality volume will be conveyed to the infiltration basin via the 

emergency overflow weir. 

• Bioretention Basin No. 5 (5P) is located north of the lagoon south of the WTP garage and sized 

to attenuate the peak rates and volumes from the proposed garage apron, the proposed 

administration and garage rooftop, eastern surface parking lot and a portion of the entrance 

access road. Bioretention Basin 5P is solely intended to provide TSS removal and is not considered 

to provide recharge or water quality volume. Stormwater runoff above the proposed basin 
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volume will be conveyed to the infiltration basin via the outlet control structure, underdrain 

piping and closed conduit conveyance system. 

• Bioretention Basin No. 8 (8P) is located south of the exit driveway and provides the required 

TSS removal from the proposed exit driveway. Bioretention Basin 8P is not intended to attenuate 

peak rates or volume, provide recharge volume or water quality volume. Stormwater runoff above 

the proposed basin volume will be collected via an underdrain and discharged via a flared end 

section and level lip spreader. Bioretention Basin No. 8 is proposed to be lined due to its 

proximity to groundwater. 

• Infiltration Basin No. 4 (4P) is located southwest of the sand drying beds and is sized to treat 

the required 1-inch water quality volume from the proposed garage apron, the proposed 

administration and garage rooftop, eastern surface parking lot and a portion of the entrance 

access road. Stormwater runoff exceeding the proposed water quality volume will be conveyed to 

the rip rap apron via the outlet control structure. 

• Sediment Forebays No. 3, 6, 9,10 as pretreatment and located throughout the Site have been 

sized to treat the required 0.1-inch water quality volume. 

• Water Quality Units 1/2 as pretreatment and located throughout the Site have been sized to 

treat the required 1-inch water quality volume. 

• Deep Sump Catch Basins as pretreatment throughout the Site and will remove trash, debris, and 

coarse sediment from stormwater runoff prior to its treatment. 

• A hydrologic and hydraulic analysis was performed for the proposed BMPs and is presented in 

Appendix D. Associated watershed areas directed to the proposed BMPs are depicted in Figure 3. 

The hydrologic methodology is described in Section 3.1. 

• An Operation and Maintenance Plan has been developed for the proposed Stormwater 

Management System. The Plan describes the long-term operation and maintenance of the 

proposed stormwater management system and is included in Appendix F. 
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3. STORMWATER EVALUATION 

3.1 Stormwater Modeling Methodology 

TR-55/TR-20 methodology was used to develop a hydrologic model of the Site. Woodard & Curran used 

the computer program entitled HydroCAD Version 10.20, developed by HydroCAD Software Solutions, 

LLC, to create a stormwater model to analyze the Site’s hydrology. The analysis was conducted to 

establish the peak rates of runoff from the project Site and evaluate pre- and post-development 

conditions during various storm events. Contributing drainage areas were identified and soils, surface 

cover, watershed slope, and flow paths were evaluated to develop the necessary HydroCAD model input 

parameters. 

• Design Event: The project was evaluated under the 1-, 2-, 10-, and 100-year 24-hour SCS Type III 

Rainfall events. Rainfall depths for each event were obtained from data published by the 

Northeast Regional Climate Center Extreme Precipitation storm events, and are included in 

Appendix A. The total rainfall for each storm event was based upon data published by the 

Northeast Regional Climate Center, which can be accessed at the following web page: 

https://precip.eas.cornell.edu/#/. The total precipitation depth for the project Site associated with 

each rainfall event is outlined in Table 3-1, below. 

Table 3-1: Design Rainfall Data 

NRCC 24-Hour Storm Event 

(Frequency) 

Rainfall Depth 

(Inches) 

1-Year 2.75 

2-Year 3.33 

10-Year 4.95 

100-Year 8.73 

• Curve Number:  Curve numbers are a measure of the retention and runoff properties which are 

specific to each watershed and are a function of the area-weighted average perviousness of the 

watershed cover, and the underlying soil type. Cover types for existing and proposed conditions 

are shown in the Existing and Proposed Conditions Watershed Maps (Figures C-001 & C-002, 

respectively) in Appendix C. Underlying soil types were identified using the soil data from the test 

pit logs, observed by Woodard & Curran, presented in Appendix B. Curve number calculations 

for each watershed are presented in Tables 3-2 and 3-3 below as well as Appendix D. 

• Time of Concentration:  The time of concentration (Tc) represents the time for stormwater 

runoff to travel from the most hydrologically distant point of a watershed to the point of 

discharge. They are specific to each watershed and are a function of the slope, length, and surface 

roughness of the flow path. The primary types of flow consist of sheet flow and shallow 

concentrated flow; sheet flow typically occurs within the first 100-feet of overland flow. Flow paths 

for existing and proposed conditions were delineated using the Existing and Proposed Conditions 

Watershed Maps (Figures C-001 and C-002, respectively). The minimum Tc used for this project 

was 6 minutes. Calculations for the Tc for each watershed are presented in Appendix D. 
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• Watershed Area:  Watershed boundaries were delineated using the existing conditions survey 

and proposed Site and Grading Plans. Watershed boundaries are illustrated in Figures C-001 and 

C-002 in Appendix C for existing and proposed conditions, respectively. Areas are included with 

the hydrologic calculations in Appendix D. 

3.2 Hydraulic Model Description 

A stormwater model has been developed to compare the peak discharge rates from the pre-development 

Site conditions to those in the post-development Site conditions. As further described herein, the model 

demonstrates that the post-development peak discharge rates will not exceed pre-development rates in 

all required storm events. Pre and post-development peak volumes were also compared as part of this 

analysis which depicted post-development volumes are less than or equal to pre-development volumes 

for all required storm events.  

3.2.1 Design Points 

Existing and proposed subcatchments were delineated to compare pre- and post-development peak 

discharge and volume rates. Although the sizes and quantities of subcatchments differ between the 

existing and proposed Site conditions, the total area analyzed between the two conditions remains the 

same. Design Points are typically established for each watershed and symbolize an area’s ultimate 

stormwater discharge location. 

Stormwater runoff from the Site discharges to Tack Factory Pond located south of the Site. As a result, 

two Design Points were selected for the Site, as described below: 

• Design Point 1 (DP-1): Represents direct runoff discharging to Tack Factory Pond south of the 

Site. 

• Design Point 2 (DP-2): Represents runoff discharging to Tack Factory Pond via pipe flow 

conveyance via catch basins located along Route 3A (Chief Justice Cushing Highway). 

The locations of the Design Points do not differ in the pre- and post-development analyses, as seen in the 

figures located in Appendix C. 

3.2.2 Pre-Development Analysis 

The pre-development watershed area is approximately 16.05 acres in size, consists of undeveloped 

wooded area and comprised of two subcatchments. Stormwater runoff from two subcatchments within 

the project area is conveyed via overland flow and pipe conveyance to the Design Points, as described in 

Table 3-2, below: 
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Table 3-2: Pre-Development Watershed Summary 

Design Point & 

Subcatchment 

Area 

(acres) 

Weighted 

Curve Number 

Primary Land 

Cover(s) 
Watershed Description 

EX-DP-1 EX-1 15.37 70 Woods 

Consists of undeveloped 

wooded area and 

conveyed via overland flow 

to Tack Factory Pond 

EX-DP-2 EX-2 0.68 70 Woods 

Consists of undeveloped 

wooded area and 

conveyed via overland & 

closed conduit conveyance 

to Tack Factory Pond 

The subcatchment areas and their associated Design Points are illustrated on the Pre-Development 

Watershed Figure provided in Appendix C of this Report. The results of the pre-development analysis are 

provided in Section 3.3. 

3.2.3 Post-Development Analysis 

The post-development watershed consists of a variety of woods, grass and impervious surfaces comprised 

of sixteen (16) subcatchments which ultimately discharge to the same design points as the pre-

development watershed. The project results in an increase of 1.829 acres of impervious area compared to 

existing conditions. Stormwater runoff from the site is conveyed via overland flow as well as stormwater 

closed conduit conveyance system to a series of treatment BMPs as described in Table 3-3 below. Roof 

runoff is also conveyed to a series of treatment BMPs prior to discharge. The Project proposes to direct 

stormwater runoff from the Stearns Meadow Water Treatment Plant Site to a series of bioretention basins, 

infiltration basin, sediment forebays, continuous deflective separation (CDS) units and deep sump catch 

basins. The building foundation drain will be a separate system which will freely discharge outside of the 

proposed stormwater BMPs. 
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Table 3-3: Post-Development Subcatchment Summary 

Design Point & 

Subcatchment 
Area (acres) 

Weighted 

Curve Number 

Primary Land 

Cover(s) 
Watershed Description 

PR-DP-1 

PR-4 

1.08 71 Grass, Woods Consists of grass and 

wooded areas and conveyed 

via overland flow & closed 

conduit conveyance to 

Bioretention Basin 5P 

PR-5 

0.30 94 Grass, 

Impervious 

Consists of grass and 

impervious areas and 

conveyed via overland flow 

closed conduit conveyance 

to Bioretention Basin 5P 

PR-6 

0.47 98 Impervious Consists of impervious 

(bituminous concrete access 

drive and building roof) area 

and conveyed via overland 

flow & closed conduit 

conveyance to Bioretention 

Basin 5P 

PR-7 

0.67 74 Grass, Woods, 

Impervious 

Consists of grass, woods and 

impervious areas and 

conveyed via overland flow 

& closed conduit 

conveyance to Bioretention 

Basin 5p 

PR-8 

0.39 82 Grass, 

Impervious 

Consists of grass and 

impervious areas and 

conveyed via overland flow 

to Bioretention Basin 5P 

PR-9 

0.17 84 Grass, 

Impervious 

Consist of grass and 

impervious areas and 

conveyed via overland flow 

and closed conduit 

conveyance to Bioretention 

Basin 8P 
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Design Point & 

Subcatchment 
Area (acres) 

Weighted 

Curve Number 

Primary Land 

Cover(s) 
Watershed Description 

PR-10 

1.23 73 Grass, Woods, 

Impervious 

Consists of grass, woods and 

impervious areas and 

conveyed via overland flow 

and closed conduit 

conveyance to Infiltration 

Basin 4P 

PR-11 0.87 85 

Grass, 

Impervious 

Consists of grass and 

impervious areas and 

conveyed via overland flow 

and closed conduit 

conveyance to Bioretention 

Basin 2P 

PR-12 0.55 98 

Impervious Consists of impervious area 

(building roof) and 

conveyed via closed conduit 

conveyance to Bioretention 

Basin 1P 

PR-13 0.21 74 

Grass Consists of grass area and 

conveyed via overland flow 

to Bioretention Basin 1P 

PR-14 2.18 73 

Grass, Woods, 

Impervious 

Consists of grass, woods and 

impervious areas conveyed 

via overland flow to 

Infiltration Basin 4P 

PR-15 6.61 71 

Grass, Woods Consists of grass and woods 

conveyed to the southern 

discharge point via overland 

flow. 

PR-16 0.80 97 

Impervious Drying beds, internally 

drained and routed to 

treatment plant. 

 

PR-DP-2 

PR-1 0.13 71 Woods, Grass 
Open areas tributary to 

Route 3A 

PR-2 0.29 72 
Woods, Grass, 

Impervious 

Open areas and impervious 

area tributary to Route 3A 

PR-3 0.12 73 
Woods, Grass, 

Impervious 

Open areas and impervious 

area tributary to Route 3A 
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The subcatchment areas and the associated Design Points are illustrated on the Post-Development 

Watershed Figure provided in Appendix C of this Report. The results of the post-development analysis 

are provided in Section 3.3. 

3.3 Analysis Results 

The project is required to attenuate peak rates per the Handbook as well as peak volumes per the Town of 

Scituate Stormwater Regulations. Peak rates and volumes have been attenuated up to the 100-year storm. 

A detailed hydrologic and hydraulic analysis of the pre- and post-development conditions was conducted 

to compare peak rates and volumes of runoff and evaluate the required design parameters for the 

proposed BMPs (i.e., storage capacity, sizing and velocity). 

The proposed bioretention basins, infiltration basin and sediment forebays located throughout the Site 

are sized to store and infiltrate storm events which generate up to 1-inch of runoff. These systems are 

designed to discharge flows generated from larger storm events via outlet control structures to the 

proposed infiltration basin with the exception of bioretention basin 8P. Bioretention basin 8P is intended 

only to provide TSS treatment and is not intended to provide peak rate attenuation,  peak volume 

attenuation, groundwater rechange or water quality due to constraints associated with the seasonal high 

groundwater table and inlet elevations. Additionally, bioretention basin 5P is intended to provide TSS 

treatment as well as peak rate and volume attenuation however, it is not intended to contribute towards 

water quality or recharge volume due to its limited infiltration capacity.  

It is important to note that a Capture Area Adjustment factor has been incorporated into the stormwater 

design for the Project. Capture Area Adjustments are required when not all runoff from proposed 

impervious surfaces is captured within infiltrating BMPs; which is the scenario for the Site. A Capture Area 

Adjustment factor of approximately 45% was incorporated into the stormwater design for this project 

which resulted in an increase of approximately 751 cubic-feet of recharge volume bringing the total 

required recharge volume to 2,411 cubic-feet. 

Table 3-4, below, summarizes the pre- and post-development peak discharge rates for each Design 

Points. 

Table 3-4: Pre- and Post-Development Peak Discharge Rates 

Design 

Point 

1-year (cfs) 2-year (cfs) 10-year (cfs) 100-year (cfs) 

Pre Post Δ Pre Post Δ Pre Post Δ Pre Post Δ 

DP-1 3.90 2.59 -1.31 6.60 4.27 -2.33 15.73 13.21 -2.52 41.20 41.20 -0 

DP-2 0.33 0.29 -0.04 0.57 0.47 -0.10 1.38 1.06 -0.32 3.59 2.67 -0.92 

Note: Δ stands for net difference between the pre- and post-development rates. 

Table 3-4 demonstrates no increase in peak discharge rates between the existing and proposed Site 

conditions for all scenarios shown for Design Points DP-1 and DP-2. 
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Table 3-5: Pre- and Post-Development Peak Volume 

Design 

Point 

2-year (ac-ft) 10-year (ac-ft) 100-year (ac-ft) 

Pre Post Δ Pre Post Δ Pre Post Δ 

DP-1 1.16 0.98 -0.18 2.56 2.37 -0.19 6.53 6.30 -0.23 

DP-2 0.052 0.046 -0.006 0.114 0.096 -0.018 0.292 0.236 -0.056 

Note: Δ stands for net difference between the pre- and post-development volumes. 

Table 3-5 demonstrates decreases in peak volume between the existing and proposed Site conditions for 

all scenarios shown for Design Point DP-1. Table 3-5 demonstrates no increase in peak volume between 

existing and proposed Site conditions for all scenarios shown for Design Point DP-2. 

Complete copies of the pre- and post-development HydroCAD computer model outputs documenting 

the peak discharge rates between the existing and proposed Site conditions are included in Appendix D. 

3.4 Proposed Best Management Practices 

3.4.1 Hooded Deep Sump Catch Basin 

The proposed design includes the installation of hooded deep sump catch basins throughout the site for 

the retention of stormwater runoff, removal of trash, debris, and coarse sediment and temporary spill 

containment devices for floatables such as oils and greases. Hooded deep sump catch basins were 

selected due to the necessary pretreatment requirement for bioretention basins and to meet the 90% TSS 

requirement imposed by the Town’s Stormwater Regulations. TSS removal calculations for the hooded 

deep sump catch basins are provided in Appendix E. 

3.4.2 Continuous Deflective Separator (CDS) Unit 

The proposed design includes the installation of two continuous deflective separator (CDS) units for the 

removal of trash, debris, and floatables such as oils and greases. CDS units were selected due to the 

necessary pretreatment requirement for bioretention basins and to meet the 90% TSS requirement 

imposed by the Town of Scituate Stormwater Regulations. TSS removal calculations for the CDS units are 

provided in Appendix E. 

3.4.3 Sediment Forebay 

The proposed design includes the installation of four sediment forebays for the dissipation of incoming 

stormwater runoff velocities as well as facilitate the gravity separation of suspended solids. The sediment 

forebays were selected due to the necessary pretreatment requirement for bioretention basins and to 

meet the 90% TSS requirement imposed by the Town’s Stormwater Regulations. The proposed sediment 

forebays are sized to hold 0.1-inch/impervious acre to pretreat the water quality volume, 664 cubic feet, in 

accordance with the Massachusetts Stormwater standards. TSS removal and water quality volume 

calculations for the sediment forebay BMPs are provided in Appendix E. 
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3.4.4 Bioretention Pond 

The proposed stormwater management design includes the construction of four bioretention ponds (one 

is lined and only intended for TSS purposes; not for recharge) for treatment of impervious runoff for the 

Stearns Meadow WTP roof and proposed impervious surfaces. The bioretention ponds were selected due 

to the 90% TSS requirement imposed by the Town’s Stormwater Regulations. The proposed bioretention 

pond BMPs are designed to pretreat the required water quality volume associated with the 1-inch storm 

event, or 6,639 cubic feet, in accordance with the Massachusetts Stormwater standards. Runoff from 

proposed impervious areas is directed to the treatment trains which cumulatively provides a total of 90% 

TSS removal. TSS removal and water quality volume calculations for the bioretention pond BMPs are 

provided in Appendix E. 

3.4.5 Infiltration Basin 

The proposed design includes the installation of one infiltration basin for the short-term detention and 

controlled release of stormwater runoff via infiltration and piped discharge. The infiltration basin was 

selected to attenuate peak rates and volumes as well as contribute to the water quality and recharge 

volumes. The infiltration basin was designed in accordance with the Massachusetts Stormwater design 

criteria. 

3.4.6 Riprap Apron 

The proposed design includes the installation of two riprap aprons at the discharge pipe from each of the 

infiltration basins. The apron has been sized and designed in accordance with the Federal Highway 

Administration’s (FHWA’s) Hydraulic Engineering Circular No. 14, Third Edition – Hydraulic Design of Energy 

Dissipators for Culverts and Channels and the Massachusetts Stormwater Handbook. A riprap apron sizing 

calculation is located in Appendix E of this Report. 
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4. COMPLIANCE WITH STORMWATER MANAGEMENT STANDARDS 

4.1 Massachusetts Stormwater Handbook 

The sections below describe the project’s compliance with Volume 1, Chapter 1 of the Massachusetts 

Stormwater Handbook. 

4.1.1 Standard 1: No New Untreated Discharges 

“No new stormwater conveyances (e.g., outfalls) will discharge untreated stormwater directly to or cause 

erosion in wetlands or waters of the Commonwealth.” 

In the existing Site condition, stormwater is generally transported via overland flow from the north 

towards Tack Factory Pond south of the Site as well as piped conveyance flow within Chief Justice 

Cushing Highway which ultimately discharges to Tack Factory Pond. Under existing conditions, 

runoff from the project area is currently untreated prior to discharging into Tack Factory Pond. 

Under proposed conditions, the roof runoff from the proposed Stearns Meadow WTP and runoff 

from the proposed impervious surfaces will be treated by the proposed stormwater BMPs, as 

described in Section 2.4 of this report. The treated stormwater discharges within upland area and is 

designed to minimize any potential erosion of the Site. This Standard has been met. 

4.1.2 Standard 2: Peak Rate Attenuation 

“Stormwater management systems shall be designed so that post-development peak discharge rates do not 

exceed pre-development peak discharge rates.” 

Calculations are provided to show that the post-development peak discharge rates do not exceed 

pre-development rates for all storm events analyzed for Design Point DP-1 and DP-2. A detailed 

description of both the existing and proposed Site conditions are located in Section 2.2 of this 

report. Copies of the existing and proposed HydroCAD computer model outputs are included in 

Appendix D. This Standard has been met. 

4.1.3 Standard 3: Recharge 

“Loss of annual recharge to groundwater shall be eliminated or minimized through the use of infiltration 

measures including environmentally sensitive site design, low impact development techniques, stormwater 

best management practices, and good operation and maintenance. At a minimum, the annual recharge 

from the post-development site shall approximate the annual recharge from pre-development conditions 

based on soil type. This condition is met when the stormwater management system is designed to infiltrate 

the required volume as determined in accordance with the Massachusetts Stormwater Handbook.” 

This project is proposing to implement bioretention and infiltration basinsto provide adequate 

annual recharge through the implementation of infiltration. Calculations are provided in Appendix 

E which show that the bioretention and infiltration basins provide more than the required annual 

recharge volume. 
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4.1.4 Standard 4: Water Quality 

“Stormwater management systems shall be designed to remove 80% of the average annual post-

construction load of Total Suspended Solids (TSS). This Standard is met when: (a) Suitable practices for 

source control and pollution prevention are identified in long-term pollution prevention plan, and thereafter 

implemented and maintained; (b) Structural stormwater best management practices are sized to capture the 

required water quality volume determined in accordance with the Massachusetts Stormwater Handbook; and 

(c) Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.” 

An Operations and Maintenance Plan is provided in Appendix F, which specifies suitable practices 

for source control and long-term pollution prevention at the project Site. 

The required water quality volume for the portion of the Site discharging to the proposed 

bioretention and infiltration basins was calculated using a water quality depth of 1-inch, in 

accordance with the Massachusetts Stormwater Handbook standards for critical areas. Per the 

Town of Scituate Stormwater Regulations, a 90% removal of average annual post-construction load 

of Total Suspended Solids is required, which is more stringent than the State regulation 

requirement of 80%. Roof runoff will be treated to the 90% requirement as mandated by the local 

regulations through the implementation of CDS units. The proposed bioretention basins and 

associated sediment forebays have been sized to accommodate the required water quality volume, 

as demonstrated by the sizing calculations provided in Appendix E. 

Runoff from proposed impervious areas is directed to the bioretention ponds which provides a 

total of 94% TSS removal. TSS removal and water quality volume calculations for the bioretention 

pond BMP are provided in Appendix E. This Standard has been met. 

4.1.5 Standard 5: Land Uses with Higher Potential Pollutant Loads 

“For land uses with higher potential pollutant loads, source control and pollution prevention shall be 

implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the 

discharge of stormwater runoff from such land uses to the maximum extent practicable. If through source 

control and/or pollution prevention all land uses with higher potential pollutant loads cannot be completely 

protected from exposure to rain, snow, snow melt, and stormwater runoff, the proponent shall use the 

specific structural stormwater BMPs determined by the Department to be suitable for such uses as provided 

in the Massachusetts Stormwater Handbook.” 

The proposed project area is not considered a Land Use with Higher Potential Pollutant Loads; 

therefore, this Standard does not apply. 

4.1.6 Standard 6: Critical Areas 

“Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public water supply and 

stormwater discharges near or to any other critical area require the use of the specific source control and 

pollution prevention measures and the specific structural stormwater best management practices 

determined by the Department to be suitable for managing discharges to such areas as provided in the 

Massachusetts Stormwater Handbook.” 
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Per the Massachusetts Stormwater Handbook, the project Site is classified as a critical area. Critical 

areas have specific stormwater analysis guidelines, requiring the use of certain pollution 

prevention measures and BMPs. Compliance with these guidelines is discussed below: 

• Standard 6 requires a stormwater discharge within a Zone II interim well head protection 

area or to an Outstanding Resource Water to provide 80% TSS removal prior to discharge. 

The Town of Scituate requires all stormwater discharge to provide 90% TSS removal prior 

to discharge. However, non-metal roofs shall have a treatment train that provides 44% TSS 

removal prior to discharge to an infiltration structure per the Massachusetts Stormwater 

Handbook. Deep sump catch basins, CDS units are proposed pretreatment BMPs within the 

treatment train that would achieve the 44% pretreatment prior to the infiltration BMP for 

impervious surfaces. The proposed bioretention basins will provide the remaining 90% TSS 

removal bringing the total predicted TSS removal for the site to 94%. 

• A water quality depth of 1-inch must be used for water quality volume calculations in 

critical areas. As described in Section 3.1.4 above and demonstrated by the water quality 

volume calculations provided in Appendix E, a water quality depth of 1-inch was used to 

calculate the required water quality volume for the Site. 

4.1.7 Standard 7: Redevelopment 

“A redevelopment project is required to meet the following Stormwater Management Standards only to the 

maximum extent practicable: Standard 2, Standard 3, and the pretreatment and structural best management 

practice requirements of Standards 4, 5 and 6. Existing stormwater discharges shall comply with Standard 1 

only to the maximum extent practicable. A redevelopment project shall also comply with all other 

requirements of the Stormwater Management Standards and improve existing conditions.” 

The proposed project is not considered a redevelopment project per the Massachusetts Stormwater 

Handbook. All other Stormwater Management Standards have been met. 

4.1.8 Standard 8: Construction Period Pollution Prevention and Erosion and 

Sedimentation Control 

“A plan to control construction related impacts including erosion, sedimentation, and other pollutant sources 

during construction and land disturbance activities (construction period erosion, sedimentation, and 

pollution prevention plan) shall be developed and implemented.” 

The proposed project has been designed to minimize land disturbance and preserve existing 

vegetation to the maximum extent practicable. The project exceeds one acre of total disturbance 

and thus will be required to file a Notice of Intent in accordance with the National Pollutant 

Discharge Elimination System (NPDES) Construction General Permit (CGP). A Stormwater Pollution 

Prevention Plan (SWPPP) will be submitted before land disturbance begins and will outline the 

necessary measures to meet the requirements of this Standard. 

4.1.9 Standard 9: Operation and Maintenance Plan 

 “A long-term operation and maintenance plan shall be developed and implemented to ensure that 

stormwater management systems function as designed.” 
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A long-term Operation and Maintenance Plan is included in Appendix F of this report. This 

Standard has been met. 

4.1.10 Standard 10: Prohibition of Illicit Discharges 

“All illicit discharges to the stormwater management system are prohibited.” 

The project will not result in any new illicit discharges. An Illicit Discharge Compliance Statement 

will be submitted prior to construction. This Standard has been met. 
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MassDEP's Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands (June 2006) adopted a new approach for assessing
wildlife habitat impacts associated with work in wetlands. This approach utilizes maps developed at the University of Massachusetts
Amherst using the Conservation Assessment and Prioritization System (CAPS). The maps depict Habitat of Potential Regional or Statewide
Importance that may trigger more intensive review under the MA Wetlands Protection Act. For more information on how to assess wildlife
habitat impacts, see Section III of the Guidance document: https://www.mass.gov/doc/massachusetts-wildlife-habitat-protection-guidance-
for-inland-wetlands/download.
CAPS is an approach to prioritizing land for conservation/protection based on the assessment of ecological integrity for various ecological
communities (e.g. forested wetland, shrub swamp, headwater stream) within an area. The CAPS model assesses ecological integrity of the
Massachusetts landscape as influenced by environmental stressor metrics (e.g. pollution, fragmentation). It relies on data that are broadly
available across Massachusetts. Ecological features which are not consistently surveyed or uniformly available, such as certified vernal
pools, rare species habitat, and contamination sites are not included in the CAPS analysis. When available, this more specific ecological
information may be used in conjunction with the CAPS outputs to better understand particular sites in Massachusetts and support informed
conservation decision-making. For more information on the statewide maps produced by the CAPS model, see: http://www.umasscaps.org.
These maps were prepared by the University of Massachusetts Amherst, with funding from the Massachusetts Department of
Environmental Protection.
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Soil Map—Plymouth County, Massachusetts
(Stearns Meadow Water Treatment Plant - Soils Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

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
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Slide or Slip
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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

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: Plymouth County, Massachusetts
Survey Area Data: Version 15, Sep 9, 2022

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

Date(s) aerial images were photographed: May 22, 2022—Jun 
5, 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.

Soil Map—Plymouth County, Massachusetts
(Stearns Meadow Water Treatment Plant - Soils Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 2 of 3



Map Unit Legend

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

1 Water 14.7 10.4%

47A Brockton sandy loam, 0 to 3 
percent slopes

3.7 2.6%

48A Brockton sandy loam, 0 to 3 
percent slopes, extremely 
stony

0.7 0.5%

49A Norwell mucky fine sandy 
loam, 0 to 3 percent slopes, 
extremely stony

8.1 5.8%

53A Freetown muck, ponded, 0 to 1 
percent slopes

4.4 3.1%

71A Ridgebury fine sandy loam, 0 
to 3 percent slopes, 
extremely stony

1.3 0.9%

311B Woodbridge fine sandy loam, 3 
to 8 percent slopes, very 
stony

73.5 52.2%

321B Birchwood sand, 3 to 8 percent 
slopes, very stony

0.0 0.0%

323C Poquonock sand, 8 to 15 
percent slopes, very stony

29.6 21.0%

421B Canton fine sandy loam, 0 to 8 
percent slopes, very stony

0.6 0.4%

427B Newfields fine sandy loam, 3 to 
8 percent slopes, extremely 
stony

4.2 3.0%

Totals for Area of Interest 140.8 100.0%

Soil Map—Plymouth County, Massachusetts Stearns Meadow Water Treatment 
Plant - Soils Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2023
Page 3 of 3
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CIVIL
HYDROLOGIC SOIL GROUP,

PREVIOUS DEVELOPMENT TEST
PIT LOCATIONS, BORING

LOCATIONS AND SITE LAYOUT

MARCH 2023
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SK

NOT FOR CONSTRUCTION

PLOT SCALE: 1:1

TOWN OF SCITUATE
MASSACHUSETTS

STEARNS MEADOW DRINKING
WATER TREATMENT PLANT

Proposed Test Pit Location (for discussion)

WStanley
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TEST PIT NOT COMPLETED (DIFFICULT ACCESS)
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B-5 (OMITTED)

B-101
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B-103

B-104

B-105

B-106

TP-1 TP-2

TP-3TP-4

TP-5/INF

TP-6/INF

TP-7/INF

TP-8/INF

WOODARD & CURRAN

PROPOSED WTF
CHIEF JUSTICE CUSHING HIGHWAY

SCITUATE, MASSACHUSETTS

PROPOSED EXPLORATION LOCATION PLAN

Job  No.:
Date :

21-0797.1
08/07/2023

Scale:
Sheet:

1" = 50'
1

S.W.COLE
E N G I N E E R I N G ,  I N C .

LEGEND:

APPROXIMATE BORING LOCATION

PROPOSED BORING LOCATION

PROPOSED TEST PIT/INFILTRATION TEST LOCATION

APPROXIMATE PROBE LOCATION

APPROXIMATE BORING LOCATION BY OTHERS

NOTES:

1. EXPLORATION LOCATION PLAN WAS PREPARED FROM A
1"=__' SCALE PLAN OF THE SITE ENTITLED "  ," PREPARED
BY _______, DATED ____.

2. THE BORINGS WERE LOCATED IN THE FIELD BY SURVEY
BY __________ AND PROVIDED ON THE ABOVE
REFERENCED PLAN.

3. THE BORINGS WERE LOCATED IN THE FIELD BY TAPED
MEASUREMENTS FROM EXISTING SITE FEATURES.

4. THIS PLAN SHOULD BE USED IN CONJUNCTION WITH THE
ASSOCIATED S. W. COLE ENGINEERING, INC.
GEOTECHNICAL REPORT.

5. THE PURPOSE OF THIS PLAN IS ONLY TO DEPICT THE
LOCATION OF THE EXPLORATIONS IN RELATION TO THE
EXISTING CONDITIONS AND PROPOSED CONSTRUCTION
AND IS NOT TO BE USED FOR CONSTRUCTION.
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Test Pit Depth (in) Infiltra on Rate (in/hr) 
TP-5 43 0.01 
TP-6 50 0.31 
TP-7 48 0.28 
TP-8 54 0.58 

 



0-2

2-4

5-7

10-11.5

15-16.3

20-22

25-25.4

30-30.3

12" FOREST DUFF

Loose, moist, brown, fine to coarse SAND
and SILT
Dense to very dense, moist to wet, light
brown to gray, silty, fine to coarse SAND,
varying amounts of gravel

24/10

24/15

24/15

18/13

15/12

24/13

5/1

3/0

1D

2D

3D

4D

5D

6D

7D

8D

1-2-4-3

4-15-
32-26

26-32-
29-47

25-34-
50

8-48-
50/3"

21-43-
42-39

50/5"

50/3"

Water Level

AUGER ID/OD:  4 1/4 in / 7 5/8 in

ELEVATION (FT): 60.5' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 40.9

U = Thin Walled Tube Sample

DRILLER: Jeff Nitsch

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/AHAMMER WEIGHT (lbs): 140 / 300

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: Seaboard Drilling

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Augers

WATER LEVEL DEPTHS (ft):     13 ft   Soils appear saturated below 14 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:

(Continued Next Page)
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Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/12/2023

BORING NO.: B-101

BORING NO.: B-101

PROJECT NO. 21-0797.1
SHEET: 1 of 2

DATE START: 9/12/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

1.0

2.5 Auger grinding
throughout till layer.
Cobbles and/or
boulders likely
present throughout till
layer.

DRAFT



35-35.4

40-40.9

Very dense, wet, gray, gravelly, sandy, SILT

Bottom of Exploration at 40.9 feet

5/3

11/9

9D

10D

50/5"

43-
50/5"

 w =15 %

Depth
(ft)

Depth
(ft)

40

Casing
Pen.
(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION
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DATE FINISH: 9/12/2023

BORING NO.: B-101

BORING NO.: B-101

PROJECT NO. 21-0797.1
SHEET: 2 of 2

DATE START: 9/12/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

37.0

DRAFT



0-2

2-4

5-7

10-12

15-15.4

20-22

25-25.4

29-29

12" FOREST DUFF

Loose, moist, brown, sandy, GRAVEL and
SILT

Very dense, moist to wet, gray, silty,
gravelly, fine to coarse SAND

Very dense, wet, gray, SILT and fine to
coarse SAND, varying amount of gravel

Auger Refusal at 29.0 feet
on boulders or cobbles

24/9

24/14

24/12

24/17

5/4

24/18

5/4

0/0

1D

2D

3D

4D

5D

6D

7D

8D

2-2-3-6

3-3-13-
25

27-30-
20-12

38-42-
43-50

50/5"

50-40-
38-28

50/5"

 w =10.2 %

Water Level

AUGER ID/OD:  4 1/4 in / 7 5/8 in

ELEVATION (FT): 69.5' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 29.0

U = Thin Walled Tube Sample

DRILLER: Jeff Nitsch

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/AHAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 30

DRILLING CO.: Seaboard Drilling

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Augers

WATER LEVEL DEPTHS (ft):     13 ft   Soils appear saturated below 13 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:
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Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/11/2023

BORING NO.: B-102

BORING NO.: B-102

PROJECT NO. 21-0797.1
SHEET: 1 of 1

DATE START: 9/11/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

1.0

3.0

13.0

Auger grinding
throughout till layer.
Cobbles and/or
boulders likely
present throughout till
layer.

DRAFT



0-2

2-4

5-5.3

10-11.8

15-16.4

20-20.3

25-25.3

30-30.2

12" FOREST DUFF

Loose, moist, brown, fine to coarse SAND
and SILT, some gravel

Medium dense to very dense, moist, brown
to gray, silty, fine to coarse SAND, some
gravel

Very dense, moist, gray, silty, sandy,
GRAVEL

Very dense, wet, gray, gravelly, SILT and
fine to coarse SAND

Split Spoon Refusal at 32.0 feet
on boulders or cobbles

24/10

24/18

4/2

22/2

17/4

4/2

3/1

2/0

1D
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4D
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2-4-3-5

5-7-23-
29

50/4"

24-29-
38-

50/4"

3-8-
50/5"

50/4"

50/3"

50/2"

Drill Cuttings

Riser

Bentonite

Screen
Filter Sand

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 76' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 32.0

U = Thin Walled Tube Sample

DRILLER: Will Williams

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 inHAMMER WEIGHT (lbs): 140 / 300

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Cased Boring

WATER LEVEL DEPTHS (ft):     15 ft   Soils appear saturated below 15 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:
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Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/8/2023

BORING NO.: B-103

BORING NO.: B-103

PROJECT NO. 21-0797.1
SHEET: 1 of 1

DATE START: 9/7/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

Well Diagram

1.0

3.0

8.0

13.0

DRAFT



0-2

2-4

5-7

10-12

15-15.6

20-20.4

25-25.3

30-30

12" FOREST DUFF

Loose, moist, light brown, fine to coarse
SAND and SILT, some gravel
Medium dense to very dense, moist to wet,
gray to brown, fine to coarse SAND and
SILT, varying amounts of gravel

Very dense, wet, gray, sandy, SILT, some
gravel

Very dense, wet, gray, fine to coarse SAND
and SILT, varying amounts of gravel

24/10

24/15

24/18

24/13

7/7

5/5

3/0

0/0
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4-10-
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15-27-
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13-12-
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37-
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50/3"

50/0"

 w =7.4 %

Water Level

AUGER ID/OD:  4 1/4 in / 7 5/8 in

ELEVATION (FT): 77' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 50.4

U = Thin Walled Tube Sample

DRILLER: Will Williams

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/AHAMMER WEIGHT (lbs): 140 / 300

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Augers

WATER LEVEL DEPTHS (ft):     15 ft   Soils appear saturated below 15 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:

(Continued Next Page)

Depth
(ft)

Depth
(ft)

5

10

15

20

25

30

Casing
Pen.
(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION
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DATE FINISH: 9/7/2023

BORING NO.: B-104

BORING NO.: B-104

PROJECT NO. 21-0797.1
SHEET: 1 of 2

DATE START: 9/6/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

1.0

2.5

18.0

27.0

Auger grinding
throughout till layer.
Cobbles and/or
boulders likely
present throughout till
layer.

DRAFT



35-35.1

40-41

45-45.3

50-50.4

Very dense, wet, gray, fine to coarse SAND
and SILT, varying amounts of gravel

Bottom of Exploration at 50.4 feet
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Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/7/2023

BORING NO.: B-104

BORING NO.: B-104

PROJECT NO. 21-0797.1
SHEET: 2 of 2

DATE START: 9/6/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

DRAFT



0-2

2-4

5-6.4

10-10.9

15-15.7

12" TOPSOIL

Loose, moist, brown, fine to coarse SAND
and SILT, some gravel
Very dense, moist, very dense, brown to
gray, silty, gravelly, fine to coarse SAND

Roller Bit Refusal at 17.0 feet
on boulders or cobbles

24/9

24/24

17/10

11/5
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1D
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3D

4D

5D

3-2-3-2

10-28-
34-27

40-36-
50/5"

42-
50/5"

44-
50/2"

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 85.5' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 17.0

U = Thin Walled Tube Sample

DRILLER: Will Williams

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 inHAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 30

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Cased Boring

WATER LEVEL DEPTHS (ft):     13 ft   Soils appear saturated below 13 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:

Depth
(ft)

Depth
(ft)

5

10

15

Casing
Pen.
(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/6/2023

BORING NO.: B-105

BORING NO.: B-105

PROJECT NO. 21-0797.1
SHEET: 1 of 1

DATE START: 9/6/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

1.0

2.5 Roller Bit grinding
throughout till layer.
Cobbles and/or
boulders likely
present throughout till
layer.

DRAFT



0-2

2-4

5-7

10-11.3

15-15.3

20-20.5

25-25.3

30-30.4

24" FOREST DUFF

Dense to very dense, moist, gray to brown,
silty, fine to coarse SAND, varying amounts
of gravel

Very dense, moist to wet, gray, fine to
coarse SAND and SILT, varying amounts of
gravel

24/8

24/20

24/16

15/15

3/3

6/5

3/3

5/5

1D

2D

3D

4D

5D

6D
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8D

1-1-3-3

3-13-
34-31

15-25-
18-11

37-46-
50/3"

50/3"

5.75

50/3"

50/5"

Water Level

AUGER ID/OD:  4 1/4 in / 7 5/8 in

ELEVATION (FT): 95' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 50.2

U = Thin Walled Tube Sample

DRILLER: Will Williams

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Jethro Celamy

CORE BARREL: N/A

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/AHAMMER WEIGHT (lbs): 140 / 300

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Augers

WATER LEVEL DEPTHS (ft):     13 ft   Soils appear saturated below 13 feet

LOCATION: See Exploration Location Plan

HAMMER CORRECTION FACTOR:

(Continued Next Page)
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Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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DATE FINISH: 9/5/2023

BORING NO.: B-106

BORING NO.: B-106

PROJECT NO. 21-0797.1
SHEET: 1 of 2

DATE START: 9/5/2023

BORING LOG

PROJECT: Proposed Water Treatment Facilty
CLIENT: Woodard and Curran

LOCATION: 400 Chief Justice Cushing Highway, Scituate, Massachusetts

2.0

8.0

Auger grinding
throughout till layer.
Cobbles and/or
boulders likely
present throughout till
layer.
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Stearns Meadow Water Treatment Plant (WTP) Stormwater Management Report October 2023 

APPENDIX D: HYDROCAD STORMWATER MODEL REPORTS 
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EX-DP-2

Roadway (3A)

Routing Diagram for 2023.02 Stearns Meadow Pre-Dev_PEER REVIEW JC
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year Type III 24-hr Default 24.00 1 2.75 2

2 2-Year Type III 24-hr Default 24.00 1 3.33 2

3 10-Year Type III 24-hr Default 24.00 1 4.95 2

4 100-Year Type III 24-hr Default 24.00 1 8.73 2



2023.02 Stearns Meadow Pre-Dev_PEER REVIEW JC
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 3HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

16.062 70 Woods, Good, HSG C  (EX-1, EX-2)

16.062 70 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

16.062 HSG C EX-1, EX-2

0.000 HSG D

0.000 Other

16.062 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 16.062 0.000 0.000 16.062 Woods, Good EX-1, EX-2

0.000 0.000 16.062 0.000 0.000 16.062 TOTAL AREA
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Time span=0.00-74.00 hrs, dt=0.01 hrs, 7401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=669,720 sf   0.00% Impervious   Runoff Depth=0.58"Subcatchment EX-1: 
   Flow Length=1,664'   Tc=48.0 min   CN=70/0   Runoff=3.90 cfs  0.743 af

Runoff Area=29,928 sf   0.00% Impervious   Runoff Depth=0.58"Subcatchment EX-2: 
   Flow Length=178'   Tc=10.0 min   CN=70/0   Runoff=0.33 cfs  0.033 af

   Inflow=3.90 cfs  0.743 afLink EX-DP-1: South
   Primary=3.90 cfs  0.743 af

   Inflow=0.33 cfs  0.033 afLink EX-DP-2: Roadway (3A)
   Primary=0.33 cfs  0.033 af

Total Runoff Area = 16.062 ac   Runoff Volume = 0.776 af   Average Runoff Depth = 0.58"
100.00% Pervious = 16.062 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment EX-1: 

Runoff = 3.90 cfs @ 12.75 hrs,  Volume= 0.743 af,  Depth= 0.58"
     Routed to Link EX-DP-1 : South

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

669,720 70 Woods, Good, HSG C

669,720 70 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

24.4 1,564 0.0457 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

48.0 1,664 Total
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Summary for Subcatchment EX-2: 

Road and around lagoons

Runoff = 0.33 cfs @ 12.16 hrs,  Volume= 0.033 af,  Depth= 0.58"
     Routed to Link EX-DP-2 : Roadway (3A)

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

29,928 70 Woods, Good, HSG C

29,928 70 100.00% Pervious Area

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

9.2 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.3 22 0.0454 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 13 0.2692 2.59 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 93 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.0 178 Total
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Summary for Link EX-DP-1: South

Inflow Area = 15.375 ac, 0.00% Impervious,  Inflow Depth = 0.58"    for  1-Year event
Inflow = 3.90 cfs @ 12.75 hrs,  Volume= 0.743 af
Primary = 3.90 cfs @ 12.75 hrs,  Volume= 0.743 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Summary for Link EX-DP-2: Roadway (3A)

Inflow Area = 0.687 ac, 0.00% Impervious,  Inflow Depth = 0.58"    for  1-Year event
Inflow = 0.33 cfs @ 12.16 hrs,  Volume= 0.033 af
Primary = 0.33 cfs @ 12.16 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Time span=0.00-74.00 hrs, dt=0.01 hrs, 7401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=669,720 sf   0.00% Impervious   Runoff Depth=0.90"Subcatchment EX-1: 
   Flow Length=1,664'   Tc=48.0 min   CN=70/0   Runoff=6.60 cfs  1.159 af

Runoff Area=29,928 sf   0.00% Impervious   Runoff Depth=0.90"Subcatchment EX-2: 
   Flow Length=178'   Tc=10.0 min   CN=70/0   Runoff=0.57 cfs  0.052 af

   Inflow=6.60 cfs  1.159 afLink EX-DP-1: South
   Primary=6.60 cfs  1.159 af

   Inflow=0.57 cfs  0.052 afLink EX-DP-2: Roadway (3A)
   Primary=0.57 cfs  0.052 af

Total Runoff Area = 16.062 ac   Runoff Volume = 1.211 af   Average Runoff Depth = 0.90"
100.00% Pervious = 16.062 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment EX-1: 

Runoff = 6.60 cfs @ 12.74 hrs,  Volume= 1.159 af,  Depth= 0.90"
     Routed to Link EX-DP-1 : South

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

669,720 70 Woods, Good, HSG C

669,720 70 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

24.4 1,564 0.0457 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

48.0 1,664 Total
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Summary for Subcatchment EX-2: 

Road and around lagoons

Runoff = 0.57 cfs @ 12.15 hrs,  Volume= 0.052 af,  Depth= 0.90"
     Routed to Link EX-DP-2 : Roadway (3A)

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

29,928 70 Woods, Good, HSG C

29,928 70 100.00% Pervious Area

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

9.2 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.3 22 0.0454 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 13 0.2692 2.59 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 93 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.0 178 Total
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Summary for Link EX-DP-1: South

Inflow Area = 15.375 ac, 0.00% Impervious,  Inflow Depth = 0.90"    for  2-Year event
Inflow = 6.60 cfs @ 12.74 hrs,  Volume= 1.159 af
Primary = 6.60 cfs @ 12.74 hrs,  Volume= 1.159 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Summary for Link EX-DP-2: Roadway (3A)

Inflow Area = 0.687 ac, 0.00% Impervious,  Inflow Depth = 0.90"    for  2-Year event
Inflow = 0.57 cfs @ 12.15 hrs,  Volume= 0.052 af
Primary = 0.57 cfs @ 12.15 hrs,  Volume= 0.052 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Time span=0.00-74.00 hrs, dt=0.01 hrs, 7401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=669,720 sf   0.00% Impervious   Runoff Depth=2.00"Subcatchment EX-1: 
   Flow Length=1,664'   Tc=48.0 min   CN=70/0   Runoff=15.73 cfs  2.562 af

Runoff Area=29,928 sf   0.00% Impervious   Runoff Depth=2.00"Subcatchment EX-2: 
   Flow Length=178'   Tc=10.0 min   CN=70/0   Runoff=1.38 cfs  0.114 af

   Inflow=15.73 cfs  2.562 afLink EX-DP-1: South
   Primary=15.73 cfs  2.562 af

   Inflow=1.38 cfs  0.114 afLink EX-DP-2: Roadway (3A)
   Primary=1.38 cfs  0.114 af

Total Runoff Area = 16.062 ac   Runoff Volume = 2.676 af   Average Runoff Depth = 2.00"
100.00% Pervious = 16.062 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment EX-1: 

Runoff = 15.73 cfs @ 12.69 hrs,  Volume= 2.562 af,  Depth= 2.00"
     Routed to Link EX-DP-1 : South

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

669,720 70 Woods, Good, HSG C

669,720 70 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

24.4 1,564 0.0457 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

48.0 1,664 Total
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Summary for Subcatchment EX-2: 

Road and around lagoons

Runoff = 1.38 cfs @ 12.15 hrs,  Volume= 0.114 af,  Depth= 2.00"
     Routed to Link EX-DP-2 : Roadway (3A)

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

29,928 70 Woods, Good, HSG C

29,928 70 100.00% Pervious Area

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

9.2 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.3 22 0.0454 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 13 0.2692 2.59 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 93 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.0 178 Total
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Summary for Link EX-DP-1: South

Inflow Area = 15.375 ac, 0.00% Impervious,  Inflow Depth = 2.00"    for  10-Year event
Inflow = 15.73 cfs @ 12.69 hrs,  Volume= 2.562 af
Primary = 15.73 cfs @ 12.69 hrs,  Volume= 2.562 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Summary for Link EX-DP-2: Roadway (3A)

Inflow Area = 0.687 ac, 0.00% Impervious,  Inflow Depth = 2.00"    for  10-Year event
Inflow = 1.38 cfs @ 12.15 hrs,  Volume= 0.114 af
Primary = 1.38 cfs @ 12.15 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Time span=0.00-74.00 hrs, dt=0.01 hrs, 7401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=669,720 sf   0.00% Impervious   Runoff Depth=5.10"Subcatchment EX-1: 
   Flow Length=1,664'   Tc=48.0 min   CN=70/0   Runoff=41.20 cfs  6.531 af

Runoff Area=29,928 sf   0.00% Impervious   Runoff Depth=5.10"Subcatchment EX-2: 
   Flow Length=178'   Tc=10.0 min   CN=70/0   Runoff=3.59 cfs  0.292 af

   Inflow=41.20 cfs  6.531 afLink EX-DP-1: South
   Primary=41.20 cfs  6.531 af

   Inflow=3.59 cfs  0.292 afLink EX-DP-2: Roadway (3A)
   Primary=3.59 cfs  0.292 af

Total Runoff Area = 16.062 ac   Runoff Volume = 6.823 af   Average Runoff Depth = 5.10"
100.00% Pervious = 16.062 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment EX-1: 

Runoff = 41.20 cfs @ 12.64 hrs,  Volume= 6.531 af,  Depth= 5.10"
     Routed to Link EX-DP-1 : South

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

669,720 70 Woods, Good, HSG C

669,720 70 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

24.4 1,564 0.0457 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

48.0 1,664 Total
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Summary for Subcatchment EX-2: 

Road and around lagoons

Runoff = 3.59 cfs @ 12.14 hrs,  Volume= 0.292 af,  Depth= 5.10"
     Routed to Link EX-DP-2 : Roadway (3A)

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

29,928 70 Woods, Good, HSG C

29,928 70 100.00% Pervious Area

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

9.2 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.3 22 0.0454 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 13 0.2692 2.59 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 93 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.0 178 Total



Type III 24-hr  100-Year Rainfall=8.73"2023.02 Stearns Meadow Pre-Dev_PEER REVIEW JC
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 24HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Link EX-DP-1: South

Inflow Area = 15.375 ac, 0.00% Impervious,  Inflow Depth = 5.10"    for  100-Year event
Inflow = 41.20 cfs @ 12.64 hrs,  Volume= 6.531 af
Primary = 41.20 cfs @ 12.64 hrs,  Volume= 6.531 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Summary for Link EX-DP-2: Roadway (3A)

Inflow Area = 0.687 ac, 0.00% Impervious,  Inflow Depth = 5.10"    for  100-Year event
Inflow = 3.59 cfs @ 12.14 hrs,  Volume= 0.292 af
Primary = 3.59 cfs @ 12.14 hrs,  Volume= 0.292 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-74.00 hrs, dt= 0.01 hrs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

6.395 74 >75% Grass cover, Good, HSG C  (PR-1, PR-10, PR-11, PR-13, PR-14, PR-15, 

PR-2, PR-3, PR-4, PR-5, PR-7, PR-8, PR-9)

0.256 96 Gravel surface, HSG C  (PR-16)

0.544 98 Lagoons  (PR-16)

0.910 98 Paved parking, HSG C  (PR-11, PR-2, PR-3, PR-5, PR-6, PR-9)

0.810 98 Roofs, HSG C  (PR-12, PR-6)

0.109 98 Unconnected pavement, HSG C  (PR-10, PR-11, PR-14, PR-5, PR-7, PR-8)

0.113 98 Water Surface, HSG C  (PR-8)

6.922 70 Woods, Good, HSG C  (PR-1, PR-10, PR-14, PR-15, PR-2, PR-3, PR-4, PR-7)

16.061 76 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

15.516 HSG C PR-1, PR-10, PR-11, PR-12, PR-13, PR-14, PR-15, PR-16, PR-2, PR-3, PR-4, 

PR-5, PR-6, PR-7, PR-8, PR-9

0.000 HSG D

0.544 Other PR-16

16.061 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 6.395 0.000 0.000 6.395 >75% Grass cover, Good PR-1, 

PR-10, 

PR-11, 

PR-13, 

PR-14, 

PR-15, 

PR-2, 

PR-3, 

PR-4, 

PR-5, 

PR-7, 

PR-8, 

PR-9

0.000 0.000 0.256 0.000 0.000 0.256 Gravel surface PR-16

0.000 0.000 0.000 0.000 0.544 0.544 Lagoons PR-16

0.000 0.000 0.910 0.000 0.000 0.910 Paved parking PR-11, 

PR-2, 

PR-3, 

PR-5, 

PR-6, 

PR-9

0.000 0.000 0.810 0.000 0.000 0.810 Roofs PR-12, 

PR-6

0.000 0.000 0.109 0.000 0.000 0.109 Unconnected pavement PR-10, 

PR-11, 

PR-14, 

PR-5, 

PR-7, 

PR-8

0.000 0.000 0.113 0.000 0.000 0.113 Water Surface PR-8

0.000 0.000 6.922 0.000 0.000 6.922 Woods, Good PR-1, 

PR-10, 

PR-14, 

PR-15, 

PR-2, 

PR-3, 

PR-4, 

PR-7

0.000 0.000 15.516 0.000 0.544 16.061 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 1P 71.75 68.70 146.0 0.0209 0.011 0.0 12.0 0.0

2 4P 59.00 58.00 90.0 0.0111 0.011 0.0 18.0 0.0

3 5P 70.33 68.60 300.0 0.0058 0.011 0.0 24.0 0.0

4 5P 70.33 70.33 139.0 0.0000 0.012 0.0 6.0 0.0

5 7P 74.10 74.00 63.0 0.0016 0.012 0.0 12.0 0.0

6 8P 66.00 65.00 87.0 0.0115 0.012 0.0 6.0 0.0

7 8P 66.00 66.00 20.0 0.0000 0.013 0.0 6.0 0.0
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Time span=0.00-124.00 hrs, dt=0.010 hrs, 12401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=5,451 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment PR-1: 
   Tc=6.0 min   CN=71/0   Runoff=0.08 cfs  0.006 af

Runoff Area=53,561 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment PR-10: PR-10
   Flow Length=643'   Tc=31.4 min   CN=73/0   Runoff=0.50 cfs  0.073 af

Runoff Area=37,716 sf   43.52% Impervious   Runoff Depth=1.55"Subcatchment PR-11: PR-11
   Tc=6.0 min   CN=75/98   Runoff=1.42 cfs  0.112 af

Runoff Area=23,907 sf   100.00% Impervious   Runoff Depth=2.52"Subcatchment PR-12: PR-12
   Tc=6.0 min   CN=0/98   Runoff=1.46 cfs  0.115 af

Runoff Area=9,057 sf   0.00% Impervious   Runoff Depth=0.75"Subcatchment PR-13: PR-13
   Tc=6.0 min   CN=74/0   Runoff=0.17 cfs  0.013 af

Runoff Area=95,069 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment PR-14: PR-14
   Flow Length=634'   Tc=21.3 min   CN=73/0   Runoff=1.06 cfs  0.129 af

Runoff Area=287,937 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment PR-15: Uncontrolled
   Flow Length=939'   Tc=25.6 min   CN=71/0   Runoff=2.49 cfs  0.342 af

Runoff Area=34,886 sf   67.98% Impervious   Runoff Depth=2.45"Subcatchment PR-16: Lagoon to WTP - 
   Tc=6.0 min   CN=96/98   Runoff=2.10 cfs  0.164 af

Runoff Area=12,575 sf   6.19% Impervious   Runoff Depth=0.70"Subcatchment PR-2: 
   Flow Length=107'   Slope=0.0700 '/'   Tc=12.9 min   CN=70/98   Runoff=0.16 cfs  0.017 af

Runoff Area=5,171 sf   9.19% Impervious   Runoff Depth=0.76"Subcatchment PR-3: 
   Tc=6.0 min   CN=70/98   Runoff=0.09 cfs  0.007 af

Runoff Area=46,827 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment PR-4: PR-4
   Flow Length=568'   Tc=35.4 min   CN=71/0   Runoff=0.35 cfs  0.056 af

Runoff Area=12,985 sf   74.86% Impervious   Runoff Depth=2.20"Subcatchment PR-5: PR-5
   Tc=6.0 min   CN=83/98   Runoff=0.70 cfs  0.055 af

Runoff Area=20,541 sf   100.00% Impervious   Runoff Depth=2.52"Subcatchment PR-6: PR-6
   Tc=6.0 min   CN=0/98   Runoff=1.25 cfs  0.099 af

Runoff Area=29,347 sf   0.00% Impervious   Runoff Depth=0.75"Subcatchment PR-7: PR-7
   Flow Length=336'   Tc=16.8 min   CN=74/0   Runoff=0.39 cfs  0.042 af

Runoff Area=17,002 sf   29.06% Impervious   Runoff Depth=1.30"Subcatchment PR-8: PR-8
   Tc=6.0 min   CN=75/98   Runoff=0.54 cfs  0.042 af

Runoff Area=7,575 sf   40.66% Impervious   Runoff Depth=1.47"Subcatchment PR-9: PR-9
   Tc=6.0 min   CN=74/98   Runoff=0.27 cfs  0.021 af
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Peak Elev=76.19'  Storage=3,035 cf   Inflow=1.61 cfs  0.118 afPond 1P: Bioretention Pond
   Discarded=0.07 cfs  0.118 af   Primary=0.00 cfs  0.000 af   Outflow=0.07 cfs  0.118 af

Peak Elev=70.18'  Storage=1,873 cf   Inflow=1.52 cfs  0.177 afPond 2P: Bioretention
   Discarded=0.02 cfs  0.064 af   Primary=0.97 cfs  0.113 af   Outflow=0.99 cfs  0.177 af

Peak Elev=76.22'  Storage=796 cf   Inflow=2.54 cfs  0.294 afPond 3P: Sediment Forebay
   Outflow=2.52 cfs  0.279 af

Peak Elev=65.01'  Storage=8,572 cf   Inflow=2.73 cfs  0.520 afPond 4P: Infiltration Basin
   Discarded=0.14 cfs  0.317 af   Primary=0.85 cfs  0.203 af   Outflow=0.99 cfs  0.520 af

Peak Elev=73.26'  Storage=3,541 cf   Inflow=2.52 cfs  0.279 afPond 5P: Bioretention
   Outflow=0.74 cfs  0.278 af

Peak Elev=78.77'  Storage=557 cf   Inflow=1.62 cfs  0.128 afPond 6P: Sediment Forebay
   Outflow=1.61 cfs  0.118 af

Peak Elev=76.18'  Storage=228 cf   Inflow=0.39 cfs  0.042 afPond 7P: Swale/Pond
   Outflow=0.41 cfs  0.042 af

Peak Elev=66.49'  Storage=39 cf   Inflow=0.27 cfs  0.020 afPond 8P: Bioretention
   Outflow=0.26 cfs  0.020 af

Peak Elev=71.66'  Storage=393 cf   Inflow=1.53 cfs  0.184 afPond 9P: Sediment Forebay
   Outflow=1.52 cfs  0.177 af

Peak Elev=70.13'  Storage=89 cf   Inflow=0.27 cfs  0.021 afPond 10P: Sediment Forebay
   Outflow=0.27 cfs  0.020 af

   Inflow=2.59 cfs  0.565 afLink PR-DP-1: Southern Boundary
   Primary=2.59 cfs  0.565 af

   Inflow=0.29 cfs  0.031 afLink PR-DP-2: Road
   Primary=0.29 cfs  0.031 af

Total Runoff Area = 16.061 ac   Runoff Volume = 1.293 af   Average Runoff Depth = 0.97"
85.20% Pervious = 13.683 ac     14.80% Impervious = 2.378 ac
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Summary for Subcatchment PR-1: 

Road and around lagoons

Runoff = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Depth= 0.62"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

4,769 70 Woods, Good, HSG C
682 74 >75% Grass cover, Good, HSG C

5,451 71 Weighted Average
5,451 71 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-10: PR-10

Runoff = 0.50 cfs @ 12.49 hrs,  Volume= 0.073 af,  Depth= 0.71"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

30,610 74 >75% Grass cover, Good, HSG C
761 98 Unconnected pavement, HSG C

22,190 70 Woods, Good, HSG C

53,561 73 Weighted Average
53,561 73 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.8 208 0.0337 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.0 335 0.0403 1.41 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

31.4 643 Total
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Summary for Subcatchment PR-11: PR-11

Runoff = 1.42 cfs @ 12.09 hrs,  Volume= 0.112 af,  Depth= 1.55"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

20,139 74 >75% Grass cover, Good, HSG C
16,414 98 Paved parking, HSG C
1,163 98 Unconnected pavement, HSG C

37,716 85 Weighted Average
21,302 75 56.48% Pervious Area
16,414 98 43.52% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-12: PR-12

Runoff = 1.46 cfs @ 12.08 hrs,  Volume= 0.115 af,  Depth= 2.52"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

23,907 98 Roofs, HSG C

23,907 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-13: PR-13

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 0.75"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

9,057 74 >75% Grass cover, Good, HSG C

9,057 74 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-14: PR-14

Runoff = 1.06 cfs @ 12.33 hrs,  Volume= 0.129 af,  Depth= 0.71"
     Routed to Pond 4P : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

61,280 74 >75% Grass cover, Good, HSG C
33,402 70 Woods, Good, HSG C

387 98 Unconnected pavement, HSG C

95,069 73 Weighted Average
95,069 73 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.4 251 0.0598 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 283 0.0247 1.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.3 634 Total
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Summary for Subcatchment PR-15: Uncontrolled

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 2.49 cfs @ 12.43 hrs,  Volume= 0.342 af,  Depth= 0.62"
     Routed to Link PR-DP-1 : Southern Boundary

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

98,150 74 >75% Grass cover, Good, HSG C
189,787 70 Woods, Good, HSG C

287,937 71 Weighted Average
287,937 71 100.00% Pervious Area

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

14.6 100 0.0500 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

6.5 465 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 209 0.0598 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.5 165 0.0485 1.10 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 939 Total
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Summary for Subcatchment PR-16: Lagoon to WTP - Discarded

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 2.10 cfs @ 12.08 hrs,  Volume= 0.164 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

* 23,717 98 Lagoons
11,169 96 Gravel surface, HSG C

34,886 97 Weighted Average
11,169 96 32.02% Pervious Area
23,717 98 67.98% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-2: 

Road and around lagoons

Runoff = 0.16 cfs @ 12.20 hrs,  Volume= 0.017 af,  Depth= 0.70"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

10,346 70 Woods, Good, HSG C
1,450 74 >75% Grass cover, Good, HSG C

779 98 Paved parking, HSG C

12,575 72 Weighted Average
11,796 70 93.81% Pervious Area

779 98 6.19% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.1 7 0.0700 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.9 107 Total
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Summary for Subcatchment PR-3: 

Road and around lagoons

Runoff = 0.09 cfs @ 12.10 hrs,  Volume= 0.007 af,  Depth= 0.76"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

4,642 70 Woods, Good, HSG C
54 74 >75% Grass cover, Good, HSG C

475 98 Paved parking, HSG C

5,171 73 Weighted Average
4,696 70 90.81% Pervious Area

475 98 9.19% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 0.35 cfs @ 12.58 hrs,  Volume= 0.056 af,  Depth= 0.62"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

17,268 74 >75% Grass cover, Good, HSG C
29,559 70 Woods, Good, HSG C

46,827 71 Weighted Average
46,827 71 100.00% Pervious Area

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

27.8 100 0.0100 0.06 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

7.3 430 0.0384 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0947 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

35.4 568 Total
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Summary for Subcatchment PR-5: PR-5

Runoff = 0.70 cfs @ 12.08 hrs,  Volume= 0.055 af,  Depth= 2.20"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

1,973 74 >75% Grass cover, Good, HSG C
1,292 98 Unconnected pavement, HSG C
9,720 98 Paved parking, HSG C

12,985 94 Weighted Average
3,265 83 25.14% Pervious Area
9,720 98 74.86% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-6: PR-6

Runoff = 1.25 cfs @ 12.08 hrs,  Volume= 0.099 af,  Depth= 2.52"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

9,173 98 Paved parking, HSG C
11,368 98 Roofs, HSG C

20,541 98 Weighted Average
20,541 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-7: PR-7

Runoff = 0.39 cfs @ 12.26 hrs,  Volume= 0.042 af,  Depth= 0.75"
     Routed to Pond 7P : Swale/Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

21,961 74 >75% Grass cover, Good, HSG C
560 98 Unconnected pavement, HSG C

6,826 70 Woods, Good, HSG C

29,347 74 Weighted Average
29,347 74 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.1 218 0.0550 1.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 18 0.0830 2.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

16.8 336 Total
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Summary for Subcatchment PR-8: PR-8

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.042 af,  Depth= 1.30"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

11,463 74 >75% Grass cover, Good, HSG C
599 98 Unconnected pavement, HSG C

4,940 98 Water Surface, HSG C

17,002 82 Weighted Average
12,062 75 70.94% Pervious Area
4,940 98 29.06% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-9: PR-9

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 1.47"
     Routed to Pond 10P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  1-Year Rainfall=2.75"

Area (sf) CN Description

4,495 74 >75% Grass cover, Good, HSG C
3,080 98 Paved parking, HSG C

7,575 84 Weighted Average
4,495 74 59.34% Pervious Area
3,080 98 40.66% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond 1P: Bioretention Pond

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 1.86"    for  1-Year event
Inflow = 1.61 cfs @ 12.10 hrs,  Volume= 0.118 af
Outflow = 0.07 cfs @ 15.06 hrs,  Volume= 0.118 af,  Atten= 96%,  Lag= 177.8 min
Discarded = 0.07 cfs @ 15.06 hrs,  Volume= 0.118 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.19' @ 15.06 hrs   Surf.Area= 9,692 sf   Storage= 3,035 cf
Flood Elev= 78.50'   Surf.Area= 11,438 sf   Storage= 9,219 cf

Plug-Flow detention time= 520.5 min calculated for 0.118 af (100% of inflow)
Center-of-Mass det. time= 520.5 min ( 1,326.1 - 805.5 )

Volume Invert Avail.Storage Storage Description

#1 71.75' 0 cf Outlet Connection (Prismatic) Listed below (Recalc)
2,570 cf Overall  x 0.0% Voids

#2 72.83' 476 cf Stone (Prismatic) Listed below (Recalc)
1,190 cf Overall  x 40.0% Voids

#3 73.33' 2,097 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,355 cf Overall  x 33.0% Voids

#4 76.00' 6,646 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,219 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

71.75 2,380 0 0
72.83 2,380 2,570 2,570

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

72.83 2,380 0 0
73.33 2,380 1,190 1,190

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.33 2,380 0 0
76.00 2,380 6,355 6,355

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 2,380 0 0
76.50 2,838 1,305 1,305
77.00 3,311 1,537 2,842
78.00 4,298 3,805 6,646
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Device Routing     Invert Outlet Devices

#1 Primary 71.75' 12.0"  Round Culvert   
L= 146.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 71.75' / 68.70'   S= 0.0209 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

#2 Discarded 71.75' 0.310 in/hr Exfiltration over Surface area   
#3 Device 1 77.15' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 15.06 hrs  HW=76.19'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=71.75'  TW=62.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 2P: Bioretention

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 1.01"    for  1-Year event
Inflow = 1.52 cfs @ 12.10 hrs,  Volume= 0.177 af
Outflow = 0.99 cfs @ 12.30 hrs,  Volume= 0.177 af,  Atten= 35%,  Lag= 12.1 min
Discarded = 0.02 cfs @ 12.30 hrs,  Volume= 0.064 af
Primary = 0.97 cfs @ 12.30 hrs,  Volume= 0.113 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.18' @ 12.30 hrs   Surf.Area= 3,335 sf   Storage= 1,873 cf
Flood Elev= 71.50'   Surf.Area= 3,757 sf   Storage= 3,139 cf

Plug-Flow detention time= 370.9 min calculated for 0.177 af (100% of inflow)
Center-of-Mass det. time= 371.1 min ( 1,224.2 - 853.1 )

Volume Invert Avail.Storage Storage Description

#1 66.33' 201 cf Stone (Prismatic) Listed below (Recalc)
502 cf Overall  x 40.0% Voids

#2 66.83' 884 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
2,678 cf Overall  x 33.0% Voids

#3 69.50' 2,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,139 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.33 1,003 0 0
66.83 1,003 502 502

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.83 1,003 0 0
69.50 1,003 2,678 2,678

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.50 1,003 0 0
70.00 1,238 560 560
71.00 1,751 1,495 2,055

Device Routing     Invert Outlet Devices

#1 Primary 70.06' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 66.33' 0.280 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.02 cfs @ 12.30 hrs  HW=70.18'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.97 cfs @ 12.30 hrs  HW=70.18'  TW=63.35'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.97 cfs @ 0.80 fps)
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Summary for Pond 3P: Sediment Forebay

[80] Warning: Exceeded Pond 7P by 0.14' @ 12.07 hrs (1.31 cfs 0.070 af) 

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 1.21"    for  1-Year event
Inflow = 2.54 cfs @ 12.09 hrs,  Volume= 0.294 af
Outflow = 2.52 cfs @ 12.10 hrs,  Volume= 0.279 af,  Atten= 1%,  Lag= 0.5 min
Primary = 2.52 cfs @ 12.10 hrs,  Volume= 0.279 af
     Routed to Pond 5P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.22' @ 12.10 hrs   Surf.Area= 607 sf   Storage= 796 cf
Flood Elev= 77.00'   Surf.Area= 827 sf   Storage= 1,357 cf

Plug-Flow detention time= 54.2 min calculated for 0.279 af (95% of inflow)
Center-of-Mass det. time= 24.0 min ( 841.8 - 817.7 )

Volume Invert Avail.Storage Storage Description

#1 74.00' 1,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

74.00 152 0 0
75.00 321 237 237
76.00 546 434 670
77.00 827 687 1,357

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.52 cfs @ 12.10 hrs  HW=76.22'  TW=72.10'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.52 cfs @ 1.09 fps)
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Summary for Pond 4P: Infiltration Basin

[95] Warning: Outlet Device #6 rise exceeded

Inflow Area = 7.943 ac, 21.83% Impervious,  Inflow Depth = 0.79"    for  1-Year event
Inflow = 2.73 cfs @ 12.33 hrs,  Volume= 0.520 af
Outflow = 0.99 cfs @ 13.92 hrs,  Volume= 0.520 af,  Atten= 64%,  Lag= 95.2 min
Discarded = 0.14 cfs @ 13.92 hrs,  Volume= 0.317 af
Primary = 0.85 cfs @ 13.92 hrs,  Volume= 0.203 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 65.01' @ 13.92 hrs   Surf.Area= 10,710 sf   Storage= 8,572 cf
Flood Elev= 69.70'   Surf.Area= 15,703 sf   Storage= 41,834 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 405.8 min ( 1,307.6 - 901.8 )

Volume Invert Avail.Storage Storage Description

#1 62.00' 3,167 cf Planting Soil (Prismatic) Listed below (Recalc)
9,596 cf Overall  x 33.0% Voids

#2 64.00' 38,668 cf Custom Stage Data (Prismatic) Listed below (Recalc)

41,834 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

62.00 4,798 0 0
63.00 4,798 4,798 4,798
64.00 4,798 4,798 9,596

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

64.00 4,798 0 0
65.00 5,901 5,350 5,350
66.00 7,063 6,482 11,832
67.00 8,285 7,674 19,506
68.00 9,567 8,926 28,432
69.00 10,905 10,236 38,668

Device Routing     Invert Outlet Devices

#1 Primary 68.50' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Device 6 66.50' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 59.00' 18.0"  Round Culvert   
L= 90.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 59.00' / 58.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.77 sf   
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#4 Device 6 64.75' 24.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Discarded 62.00' 0.580 in/hr Exfiltration over Surface area   
#6 Device 3 59.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.50  2.00  2.50  3.00  3.50  4.00  4.50  5.00   
Width (feet)  0.00  0.04  0.04  0.08  0.33  0.50  0.50  0.50  0.50  0.50   

Discarded OutFlow  Max=0.14 cfs @ 13.92 hrs  HW=65.01'   (Free Discharge)
5=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=0.85 cfs @ 13.92 hrs  HW=65.01'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 0.85 cfs of 17.22 cfs potential flow)

6=Custom Weir/Orifice  (Passes 0.85 cfs of 10.44 cfs potential flow)
2=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.85 cfs @ 1.64 fps)
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Summary for Pond 5P: Bioretention

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 1.15"    for  1-Year event
Inflow = 2.52 cfs @ 12.10 hrs,  Volume= 0.279 af
Outflow = 0.74 cfs @ 12.78 hrs,  Volume= 0.278 af,  Atten= 71%,  Lag= 41.3 min
Primary = 0.74 cfs @ 12.78 hrs,  Volume= 0.278 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 73.26' @ 12.78 hrs   Surf.Area= 9,163 sf   Storage= 3,541 cf
Flood Elev= 75.00'   Surf.Area= 10,880 sf   Storage= 10,603 cf

Plug-Flow detention time= 80.1 min calculated for 0.278 af (100% of inflow)
Center-of-Mass det. time= 79.0 min ( 920.8 - 841.8 )

Volume Invert Avail.Storage Storage Description

#1 70.33' 594 cf Stone (Prismatic) Listed below (Recalc)
1,485 cf Overall  x 40.0% Voids

#2 70.83' 2,127 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,445 cf Overall  x 33.0% Voids

#3 73.00' 7,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

10,603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.33 2,970 0 0
70.83 2,970 1,485 1,485

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.83 2,970 0 0
73.00 2,970 6,445 6,445

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.00 2,970 0 0
74.00 3,927 3,449 3,449
75.00 4,940 4,434 7,882

Device Routing     Invert Outlet Devices

#1 Device 2 73.44' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 70.33' 24.0"  Round Culvert   
L= 300.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 68.60'   S= 0.0058 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 3.14 sf   

#3 Device 2 70.33' 6.0"  Round Underdrain   
L= 139.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 70.33'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   
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Primary OutFlow  Max=0.74 cfs @ 12.78 hrs  HW=73.26'  TW=64.55'   (Dynamic Tailwater)
2=Culvert  (Passes 0.74 cfs of 18.56 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Underdrain  (Barrel Controls 0.74 cfs @ 3.76 fps)
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Summary for Pond 6P: Sediment Forebay

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 2.03"    for  1-Year event
Inflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.128 af
Outflow = 1.61 cfs @ 12.10 hrs,  Volume= 0.118 af,  Atten= 1%,  Lag= 0.7 min
Primary = 1.61 cfs @ 12.10 hrs,  Volume= 0.118 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 78.77' @ 12.10 hrs   Surf.Area= 562 sf   Storage= 557 cf
Flood Elev= 79.00'   Surf.Area= 631 sf   Storage= 696 cf

Plug-Flow detention time= 78.3 min calculated for 0.118 af (92% of inflow)
Center-of-Mass det. time= 34.4 min ( 805.5 - 771.2 )

Volume Invert Avail.Storage Storage Description

#1 77.00' 696 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

77.00 92 0 0
78.00 334 213 213
79.00 631 483 696

Device Routing     Invert Outlet Devices

#1 Primary 78.60' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.61 cfs @ 12.10 hrs  HW=78.77'  TW=74.60'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.61 cfs @ 0.96 fps)
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Summary for Pond 7P: Swale/Pond

[44] Hint: Outlet device #2 is below defined storage
[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 0.674 ac, 0.00% Impervious,  Inflow Depth = 0.75"    for  1-Year event
Inflow = 0.39 cfs @ 12.26 hrs,  Volume= 0.042 af
Outflow = 0.41 cfs @ 12.31 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 3.2 min
Primary = 0.41 cfs @ 12.31 hrs,  Volume= 0.042 af
     Routed to Pond 3P : Sediment Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.18' @ 12.26 hrs   Surf.Area= 1,304 sf   Storage= 228 cf
Flood Elev= 77.00'   Surf.Area= 1,768 sf   Storage= 1,485 cf

Plug-Flow detention time= 19.1 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 18.9 min ( 901.2 - 882.3 )

Volume Invert Avail.Storage Storage Description

#1 76.00' 3,253 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 1,201 0 0
77.00 1,768 1,485 1,485
78.00 1,768 1,768 3,253

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 1 74.10' 12.0"  Round Culvert   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.10' / 74.00'   S= 0.0016 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.41 cfs @ 12.31 hrs  HW=76.18'  TW=76.17'   (Dynamic Tailwater)
1=Orifice/Grate  (Passes 0.41 cfs of 0.85 cfs potential flow)

2=Culvert  (Outlet Controls 0.41 cfs @ 0.52 fps)
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Summary for Pond 8P: Bioretention

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 1.36"    for  1-Year event
Inflow = 0.27 cfs @ 12.10 hrs,  Volume= 0.020 af
Outflow = 0.26 cfs @ 12.13 hrs,  Volume= 0.020 af,  Atten= 4%,  Lag= 1.5 min
Primary = 0.26 cfs @ 12.13 hrs,  Volume= 0.020 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 66.49' @ 12.13 hrs   Surf.Area= 200 sf   Storage= 39 cf
Flood Elev= 70.00'   Surf.Area= 816 sf   Storage= 506 cf

Plug-Flow detention time= 10.6 min calculated for 0.020 af (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 836.4 - 825.9 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 40 cf Stone (Prismatic) Listed below (Recalc)
100 cf Overall  x 40.0% Voids

#2 66.50' 165 cf Planting Soil/Mulch (Prismatic) Listed below
500 cf Overall  x 33.0% Voids

#3 69.00' 301 cf Custom Stage Data (Conic) Listed below (Recalc)

506 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.00 200 0 0
66.50 200 100 100

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.50 200 0 0
69.00 200 500 500

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

69.00 200 0 0 200
70.00 416 301 301 425

Device Routing     Invert Outlet Devices

#1 Primary 69.85' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 66.00' 6.0"  Round Culvert   
L= 87.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 65.00'   S= 0.0115 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 66.00' 6.0"  Round Underdrain   
L= 20.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 66.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.25 cfs @ 12.13 hrs  HW=66.49'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 0.25 cfs of 0.41 cfs potential flow)

3=Underdrain  (Barrel Controls 0.25 cfs @ 1.64 fps)
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Summary for Pond 9P: Sediment Forebay

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 1.06"    for  1-Year event
Inflow = 1.53 cfs @ 12.09 hrs,  Volume= 0.184 af
Outflow = 1.52 cfs @ 12.10 hrs,  Volume= 0.177 af,  Atten= 0%,  Lag= 0.5 min
Primary = 1.52 cfs @ 12.10 hrs,  Volume= 0.177 af
     Routed to Pond 2P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 71.66' @ 12.10 hrs   Surf.Area= 410 sf   Storage= 393 cf
Flood Elev= 72.00'   Surf.Area= 487 sf   Storage= 545 cf

Plug-Flow detention time= 42.6 min calculated for 0.177 af (96% of inflow)
Center-of-Mass det. time= 19.1 min ( 853.1 - 834.1 )

Volume Invert Avail.Storage Storage Description

#1 70.00' 545 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.00 85 0 0
71.00 259 172 172
72.00 487 373 545

Device Routing     Invert Outlet Devices

#1 Primary 71.50' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.52 cfs @ 12.10 hrs  HW=71.66'  TW=69.81'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.52 cfs @ 0.94 fps)
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Summary for Pond 10P: Sediment Forebay

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 1.47"    for  1-Year event
Inflow = 0.27 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.27 cfs @ 12.10 hrs,  Volume= 0.020 af,  Atten= 1%,  Lag= 0.7 min
Primary = 0.27 cfs @ 12.10 hrs,  Volume= 0.020 af
     Routed to Pond 8P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.13' @ 12.10 hrs   Surf.Area= 144 sf   Storage= 89 cf
Flood Elev= 71.00'   Surf.Area= 289 sf   Storage= 277 cf

Plug-Flow detention time= 73.3 min calculated for 0.020 af (92% of inflow)
Center-of-Mass det. time= 32.0 min ( 825.9 - 793.9 )

Volume Invert Avail.Storage Storage Description

#1 69.00' 277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.00 22 0 0
70.00 121 72 72
71.00 289 205 277

Device Routing     Invert Outlet Devices

#1 Primary 70.00' 2.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.27 cfs @ 12.10 hrs  HW=70.13'  TW=66.48'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.27 cfs @ 0.83 fps)



Type III 24-hr  1-Year Rainfall=2.75"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER REVI
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 39HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Link PR-DP-1: Southern Boundary

Inflow Area = 14.727 ac, 12.25% Impervious,  Inflow Depth = 0.46"    for  1-Year event
Inflow = 2.59 cfs @ 12.42 hrs,  Volume= 0.565 af
Primary = 2.59 cfs @ 12.42 hrs,  Volume= 0.565 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Summary for Link PR-DP-2: Road

Inflow Area = 0.533 ac, 5.41% Impervious,  Inflow Depth = 0.69"    for  1-Year event
Inflow = 0.29 cfs @ 12.14 hrs,  Volume= 0.031 af
Primary = 0.29 cfs @ 12.14 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Time span=0.00-124.00 hrs, dt=0.010 hrs, 12401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=5,451 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment PR-1: 
   Tc=6.0 min   CN=71/0   Runoff=0.13 cfs  0.010 af

Runoff Area=53,561 sf   0.00% Impervious   Runoff Depth=1.07"Subcatchment PR-10: PR-10
   Flow Length=643'   Tc=31.4 min   CN=73/0   Runoff=0.80 cfs  0.109 af

Runoff Area=37,716 sf   43.52% Impervious   Runoff Depth=2.02"Subcatchment PR-11: PR-11
   Tc=6.0 min   CN=75/98   Runoff=1.87 cfs  0.145 af

Runoff Area=23,907 sf   100.00% Impervious   Runoff Depth=3.10"Subcatchment PR-12: PR-12
   Tc=6.0 min   CN=0/98   Runoff=1.78 cfs  0.142 af

Runoff Area=9,057 sf   0.00% Impervious   Runoff Depth=1.12"Subcatchment PR-13: PR-13
   Tc=6.0 min   CN=74/0   Runoff=0.26 cfs  0.019 af

Runoff Area=95,069 sf   0.00% Impervious   Runoff Depth=1.07"Subcatchment PR-14: PR-14
   Flow Length=634'   Tc=21.3 min   CN=73/0   Runoff=1.68 cfs  0.194 af

Runoff Area=287,937 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment PR-15: Uncontrolled
   Flow Length=939'   Tc=25.6 min   CN=71/0   Runoff=4.13 cfs  0.527 af

Runoff Area=34,886 sf   67.98% Impervious   Runoff Depth=3.03"Subcatchment PR-16: Lagoon to WTP - 
   Tc=6.0 min   CN=96/98   Runoff=2.56 cfs  0.202 af

Runoff Area=12,575 sf   6.19% Impervious   Runoff Depth=1.04"Subcatchment PR-2: 
   Flow Length=107'   Slope=0.0700 '/'   Tc=12.9 min   CN=70/98   Runoff=0.25 cfs  0.025 af

Runoff Area=5,171 sf   9.19% Impervious   Runoff Depth=1.11"Subcatchment PR-3: 
   Tc=6.0 min   CN=70/98   Runoff=0.14 cfs  0.011 af

Runoff Area=46,827 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment PR-4: PR-4
   Flow Length=568'   Tc=35.4 min   CN=71/0   Runoff=0.58 cfs  0.086 af

Runoff Area=12,985 sf   74.86% Impervious   Runoff Depth=2.75"Subcatchment PR-5: PR-5
   Tc=6.0 min   CN=83/98   Runoff=0.87 cfs  0.068 af

Runoff Area=20,541 sf   100.00% Impervious   Runoff Depth=3.10"Subcatchment PR-6: PR-6
   Tc=6.0 min   CN=0/98   Runoff=1.53 cfs  0.122 af

Runoff Area=29,347 sf   0.00% Impervious   Runoff Depth=1.12"Subcatchment PR-7: PR-7
   Flow Length=336'   Tc=16.8 min   CN=74/0   Runoff=0.61 cfs  0.063 af

Runoff Area=17,002 sf   29.06% Impervious   Runoff Depth=1.74"Subcatchment PR-8: PR-8
   Tc=6.0 min   CN=75/98   Runoff=0.74 cfs  0.057 af

Runoff Area=7,575 sf   40.66% Impervious   Runoff Depth=1.93"Subcatchment PR-9: PR-9
   Tc=6.0 min   CN=74/98   Runoff=0.36 cfs  0.028 af
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Peak Elev=76.57'  Storage=4,080 cf   Inflow=2.02 cfs  0.150 afPond 1P: Bioretention Pond
   Discarded=0.07 cfs  0.150 af   Primary=0.00 cfs  0.000 af   Outflow=0.07 cfs  0.150 af

Peak Elev=70.24'  Storage=1,960 cf   Inflow=2.09 cfs  0.247 afPond 2P: Bioretention
   Discarded=0.02 cfs  0.065 af   Primary=1.90 cfs  0.182 af   Outflow=1.92 cfs  0.247 af

Peak Elev=76.25'  Storage=818 cf   Inflow=3.25 cfs  0.395 afPond 3P: Sediment Forebay
   Outflow=3.24 cfs  0.380 af

Peak Elev=65.22'  Storage=9,869 cf   Inflow=4.34 cfs  0.756 afPond 4P: Infiltration Basin
   Discarded=0.15 cfs  0.330 af   Primary=1.76 cfs  0.426 af   Outflow=1.90 cfs  0.756 af

Peak Elev=73.55'  Storage=4,488 cf   Inflow=3.24 cfs  0.380 afPond 5P: Bioretention
   Outflow=1.69 cfs  0.380 af

Peak Elev=78.80'  Storage=573 cf   Inflow=2.04 cfs  0.161 afPond 6P: Sediment Forebay
   Outflow=2.02 cfs  0.150 af

Peak Elev=76.25'  Storage=324 cf   Inflow=0.61 cfs  0.063 afPond 7P: Swale/Pond
   Outflow=0.66 cfs  0.063 af

Peak Elev=66.60'  Storage=47 cf   Inflow=0.35 cfs  0.026 afPond 8P: Bioretention
   Outflow=0.34 cfs  0.026 af

Peak Elev=71.70'  Storage=409 cf   Inflow=2.09 cfs  0.255 afPond 9P: Sediment Forebay
   Outflow=2.09 cfs  0.247 af

Peak Elev=70.16'  Storage=93 cf   Inflow=0.36 cfs  0.028 afPond 10P: Sediment Forebay
   Outflow=0.35 cfs  0.026 af

   Inflow=4.27 cfs  0.979 afLink PR-DP-1: Southern Boundary
   Primary=4.27 cfs  0.979 af

   Inflow=0.47 cfs  0.046 afLink PR-DP-2: Road
   Primary=0.47 cfs  0.046 af

Total Runoff Area = 16.061 ac   Runoff Volume = 1.809 af   Average Runoff Depth = 1.35"
85.20% Pervious = 13.683 ac     14.80% Impervious = 2.378 ac
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Summary for Subcatchment PR-1: 

Road and around lagoons

Runoff = 0.13 cfs @ 12.10 hrs,  Volume= 0.010 af,  Depth= 0.96"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

4,769 70 Woods, Good, HSG C
682 74 >75% Grass cover, Good, HSG C

5,451 71 Weighted Average
5,451 71 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-10: PR-10

Runoff = 0.80 cfs @ 12.46 hrs,  Volume= 0.109 af,  Depth= 1.07"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

30,610 74 >75% Grass cover, Good, HSG C
761 98 Unconnected pavement, HSG C

22,190 70 Woods, Good, HSG C

53,561 73 Weighted Average
53,561 73 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.8 208 0.0337 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.0 335 0.0403 1.41 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

31.4 643 Total
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Summary for Subcatchment PR-11: PR-11

Runoff = 1.87 cfs @ 12.09 hrs,  Volume= 0.145 af,  Depth= 2.02"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

20,139 74 >75% Grass cover, Good, HSG C
16,414 98 Paved parking, HSG C
1,163 98 Unconnected pavement, HSG C

37,716 85 Weighted Average
21,302 75 56.48% Pervious Area
16,414 98 43.52% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-12: PR-12

Runoff = 1.78 cfs @ 12.08 hrs,  Volume= 0.142 af,  Depth= 3.10"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

23,907 98 Roofs, HSG C

23,907 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-13: PR-13

Runoff = 0.26 cfs @ 12.10 hrs,  Volume= 0.019 af,  Depth= 1.12"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

9,057 74 >75% Grass cover, Good, HSG C

9,057 74 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-14: PR-14

Runoff = 1.68 cfs @ 12.33 hrs,  Volume= 0.194 af,  Depth= 1.07"
     Routed to Pond 4P : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

61,280 74 >75% Grass cover, Good, HSG C
33,402 70 Woods, Good, HSG C

387 98 Unconnected pavement, HSG C

95,069 73 Weighted Average
95,069 73 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.4 251 0.0598 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 283 0.0247 1.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.3 634 Total
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Summary for Subcatchment PR-15: Uncontrolled

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 4.13 cfs @ 12.40 hrs,  Volume= 0.527 af,  Depth= 0.96"
     Routed to Link PR-DP-1 : Southern Boundary

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

98,150 74 >75% Grass cover, Good, HSG C
189,787 70 Woods, Good, HSG C

287,937 71 Weighted Average
287,937 71 100.00% Pervious Area

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

14.6 100 0.0500 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

6.5 465 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 209 0.0598 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.5 165 0.0485 1.10 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 939 Total
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Summary for Subcatchment PR-16: Lagoon to WTP - Discarded

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 2.56 cfs @ 12.08 hrs,  Volume= 0.202 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

* 23,717 98 Lagoons
11,169 96 Gravel surface, HSG C

34,886 97 Weighted Average
11,169 96 32.02% Pervious Area
23,717 98 67.98% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-2: 

Road and around lagoons

Runoff = 0.25 cfs @ 12.19 hrs,  Volume= 0.025 af,  Depth= 1.04"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

10,346 70 Woods, Good, HSG C
1,450 74 >75% Grass cover, Good, HSG C

779 98 Paved parking, HSG C

12,575 72 Weighted Average
11,796 70 93.81% Pervious Area

779 98 6.19% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.1 7 0.0700 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.9 107 Total
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Summary for Subcatchment PR-3: 

Road and around lagoons

Runoff = 0.14 cfs @ 12.10 hrs,  Volume= 0.011 af,  Depth= 1.11"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

4,642 70 Woods, Good, HSG C
54 74 >75% Grass cover, Good, HSG C

475 98 Paved parking, HSG C

5,171 73 Weighted Average
4,696 70 90.81% Pervious Area

475 98 9.19% Impervious Area

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

6.0 Direct Entry, 



Type III 24-hr  2-Year Rainfall=3.33"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER REVI
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 53HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment PR-4: PR-4

Runoff = 0.58 cfs @ 12.55 hrs,  Volume= 0.086 af,  Depth= 0.96"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

17,268 74 >75% Grass cover, Good, HSG C
29,559 70 Woods, Good, HSG C

46,827 71 Weighted Average
46,827 71 100.00% Pervious Area

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

27.8 100 0.0100 0.06 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

7.3 430 0.0384 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0947 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

35.4 568 Total
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Summary for Subcatchment PR-5: PR-5

Runoff = 0.87 cfs @ 12.08 hrs,  Volume= 0.068 af,  Depth= 2.75"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

1,973 74 >75% Grass cover, Good, HSG C
1,292 98 Unconnected pavement, HSG C
9,720 98 Paved parking, HSG C

12,985 94 Weighted Average
3,265 83 25.14% Pervious Area
9,720 98 74.86% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-6: PR-6

Runoff = 1.53 cfs @ 12.08 hrs,  Volume= 0.122 af,  Depth= 3.10"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

9,173 98 Paved parking, HSG C
11,368 98 Roofs, HSG C

20,541 98 Weighted Average
20,541 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-7: PR-7

Runoff = 0.61 cfs @ 12.25 hrs,  Volume= 0.063 af,  Depth= 1.12"
     Routed to Pond 7P : Swale/Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

21,961 74 >75% Grass cover, Good, HSG C
560 98 Unconnected pavement, HSG C

6,826 70 Woods, Good, HSG C

29,347 74 Weighted Average
29,347 74 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.1 218 0.0550 1.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 18 0.0830 2.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

16.8 336 Total
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Summary for Subcatchment PR-8: PR-8

Runoff = 0.74 cfs @ 12.09 hrs,  Volume= 0.057 af,  Depth= 1.74"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

11,463 74 >75% Grass cover, Good, HSG C
599 98 Unconnected pavement, HSG C

4,940 98 Water Surface, HSG C

17,002 82 Weighted Average
12,062 75 70.94% Pervious Area
4,940 98 29.06% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-9: PR-9

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.028 af,  Depth= 1.93"
     Routed to Pond 10P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-Year Rainfall=3.33"

Area (sf) CN Description

4,495 74 >75% Grass cover, Good, HSG C
3,080 98 Paved parking, HSG C

7,575 84 Weighted Average
4,495 74 59.34% Pervious Area
3,080 98 40.66% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond 1P: Bioretention Pond

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 2.38"    for  2-Year event
Inflow = 2.02 cfs @ 12.10 hrs,  Volume= 0.150 af
Outflow = 0.07 cfs @ 15.62 hrs,  Volume= 0.150 af,  Atten= 96%,  Lag= 211.4 min
Discarded = 0.07 cfs @ 15.62 hrs,  Volume= 0.150 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.57' @ 15.62 hrs   Surf.Area= 10,045 sf   Storage= 4,080 cf
Flood Elev= 78.50'   Surf.Area= 11,438 sf   Storage= 9,219 cf

Plug-Flow detention time= 623.1 min calculated for 0.150 af (100% of inflow)
Center-of-Mass det. time= 623.2 min ( 1,421.6 - 798.4 )

Volume Invert Avail.Storage Storage Description

#1 71.75' 0 cf Outlet Connection (Prismatic) Listed below (Recalc)
2,570 cf Overall  x 0.0% Voids

#2 72.83' 476 cf Stone (Prismatic) Listed below (Recalc)
1,190 cf Overall  x 40.0% Voids

#3 73.33' 2,097 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,355 cf Overall  x 33.0% Voids

#4 76.00' 6,646 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,219 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

71.75 2,380 0 0
72.83 2,380 2,570 2,570

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

72.83 2,380 0 0
73.33 2,380 1,190 1,190

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.33 2,380 0 0
76.00 2,380 6,355 6,355

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 2,380 0 0
76.50 2,838 1,305 1,305
77.00 3,311 1,537 2,842
78.00 4,298 3,805 6,646
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Device Routing     Invert Outlet Devices

#1 Primary 71.75' 12.0"  Round Culvert   
L= 146.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 71.75' / 68.70'   S= 0.0209 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

#2 Discarded 71.75' 0.310 in/hr Exfiltration over Surface area   
#3 Device 1 77.15' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 15.62 hrs  HW=76.57'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=71.75'  TW=62.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 2P: Bioretention

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 1.42"    for  2-Year event
Inflow = 2.09 cfs @ 12.10 hrs,  Volume= 0.247 af
Outflow = 1.92 cfs @ 12.14 hrs,  Volume= 0.247 af,  Atten= 8%,  Lag= 2.4 min
Discarded = 0.02 cfs @ 12.14 hrs,  Volume= 0.065 af
Primary = 1.90 cfs @ 12.14 hrs,  Volume= 0.182 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.24' @ 12.14 hrs   Surf.Area= 3,368 sf   Storage= 1,960 cf
Flood Elev= 71.50'   Surf.Area= 3,757 sf   Storage= 3,139 cf

Plug-Flow detention time= 269.8 min calculated for 0.247 af (100% of inflow)
Center-of-Mass det. time= 270.0 min ( 1,115.9 - 846.0 )

Volume Invert Avail.Storage Storage Description

#1 66.33' 201 cf Stone (Prismatic) Listed below (Recalc)
502 cf Overall  x 40.0% Voids

#2 66.83' 884 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
2,678 cf Overall  x 33.0% Voids

#3 69.50' 2,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,139 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.33 1,003 0 0
66.83 1,003 502 502

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.83 1,003 0 0
69.50 1,003 2,678 2,678

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.50 1,003 0 0
70.00 1,238 560 560
71.00 1,751 1,495 2,055

Device Routing     Invert Outlet Devices

#1 Primary 70.06' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 66.33' 0.280 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.02 cfs @ 12.14 hrs  HW=70.24'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.90 cfs @ 12.14 hrs  HW=70.24'  TW=63.32'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.90 cfs @ 0.99 fps)
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Summary for Pond 3P: Sediment Forebay

[80] Warning: Exceeded Pond 7P by 0.08' @ 12.06 hrs (0.98 cfs 0.074 af) 

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 1.63"    for  2-Year event
Inflow = 3.25 cfs @ 12.09 hrs,  Volume= 0.395 af
Outflow = 3.24 cfs @ 12.10 hrs,  Volume= 0.380 af,  Atten= 0%,  Lag= 0.5 min
Primary = 3.24 cfs @ 12.10 hrs,  Volume= 0.380 af
     Routed to Pond 5P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.25' @ 12.10 hrs   Surf.Area= 617 sf   Storage= 818 cf
Flood Elev= 77.00'   Surf.Area= 827 sf   Storage= 1,357 cf

Plug-Flow detention time= 42.6 min calculated for 0.380 af (96% of inflow)
Center-of-Mass det. time= 19.7 min ( 835.8 - 816.1 )

Volume Invert Avail.Storage Storage Description

#1 74.00' 1,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

74.00 152 0 0
75.00 321 237 237
76.00 546 434 670
77.00 827 687 1,357

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.23 cfs @ 12.10 hrs  HW=76.25'  TW=72.61'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.23 cfs @ 1.18 fps)
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Summary for Pond 4P: Infiltration Basin

[95] Warning: Outlet Device #6 rise exceeded

Inflow Area = 7.943 ac, 21.83% Impervious,  Inflow Depth = 1.14"    for  2-Year event
Inflow = 4.34 cfs @ 12.47 hrs,  Volume= 0.756 af
Outflow = 1.90 cfs @ 13.00 hrs,  Volume= 0.756 af,  Atten= 56%,  Lag= 32.0 min
Discarded = 0.15 cfs @ 13.00 hrs,  Volume= 0.330 af
Primary = 1.76 cfs @ 13.00 hrs,  Volume= 0.426 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 65.22' @ 13.00 hrs   Surf.Area= 10,960 sf   Storage= 9,869 cf
Flood Elev= 69.70'   Surf.Area= 15,703 sf   Storage= 41,834 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 299.3 min ( 1,188.6 - 889.3 )

Volume Invert Avail.Storage Storage Description

#1 62.00' 3,167 cf Planting Soil (Prismatic) Listed below (Recalc)
9,596 cf Overall  x 33.0% Voids

#2 64.00' 38,668 cf Custom Stage Data (Prismatic) Listed below (Recalc)

41,834 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

62.00 4,798 0 0
63.00 4,798 4,798 4,798
64.00 4,798 4,798 9,596

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

64.00 4,798 0 0
65.00 5,901 5,350 5,350
66.00 7,063 6,482 11,832
67.00 8,285 7,674 19,506
68.00 9,567 8,926 28,432
69.00 10,905 10,236 38,668

Device Routing     Invert Outlet Devices

#1 Primary 68.50' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Device 6 66.50' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 59.00' 18.0"  Round Culvert   
L= 90.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 59.00' / 58.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.77 sf   
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#4 Device 6 64.75' 24.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Discarded 62.00' 0.580 in/hr Exfiltration over Surface area   
#6 Device 3 59.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.50  2.00  2.50  3.00  3.50  4.00  4.50  5.00   
Width (feet)  0.00  0.04  0.04  0.08  0.33  0.50  0.50  0.50  0.50  0.50   

Discarded OutFlow  Max=0.15 cfs @ 13.00 hrs  HW=65.22'   (Free Discharge)
5=Exfiltration  (Exfiltration Controls 0.15 cfs)

Primary OutFlow  Max=1.76 cfs @ 13.00 hrs  HW=65.22'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 1.76 cfs of 17.57 cfs potential flow)

6=Custom Weir/Orifice  (Passes 1.76 cfs of 10.92 cfs potential flow)
2=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 1.76 cfs @ 2.64 fps)
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Summary for Pond 5P: Bioretention

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 1.57"    for  2-Year event
Inflow = 3.24 cfs @ 12.10 hrs,  Volume= 0.380 af
Outflow = 1.69 cfs @ 12.53 hrs,  Volume= 0.380 af,  Atten= 48%,  Lag= 25.9 min
Primary = 1.69 cfs @ 12.53 hrs,  Volume= 0.380 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 73.55' @ 12.53 hrs   Surf.Area= 9,433 sf   Storage= 4,488 cf
Flood Elev= 75.00'   Surf.Area= 10,880 sf   Storage= 10,603 cf

Plug-Flow detention time= 74.9 min calculated for 0.380 af (100% of inflow)
Center-of-Mass det. time= 74.6 min ( 910.4 - 835.8 )

Volume Invert Avail.Storage Storage Description

#1 70.33' 594 cf Stone (Prismatic) Listed below (Recalc)
1,485 cf Overall  x 40.0% Voids

#2 70.83' 2,127 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,445 cf Overall  x 33.0% Voids

#3 73.00' 7,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

10,603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.33 2,970 0 0
70.83 2,970 1,485 1,485

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.83 2,970 0 0
73.00 2,970 6,445 6,445

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.00 2,970 0 0
74.00 3,927 3,449 3,449
75.00 4,940 4,434 7,882

Device Routing     Invert Outlet Devices

#1 Device 2 73.44' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 70.33' 24.0"  Round Culvert   
L= 300.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 68.60'   S= 0.0058 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 3.14 sf   

#3 Device 2 70.33' 6.0"  Round Underdrain   
L= 139.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 70.33'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   



Type III 24-hr  2-Year Rainfall=3.33"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER REVI
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 67HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.69 cfs @ 12.53 hrs  HW=73.55'  TW=64.81'   (Dynamic Tailwater)
2=Culvert  (Passes 1.69 cfs of 19.87 cfs potential flow)

1=Orifice/Grate  (Weir Controls 0.91 cfs @ 1.07 fps)
3=Underdrain  (Barrel Controls 0.78 cfs @ 3.98 fps)
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Summary for Pond 6P: Sediment Forebay

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 2.55"    for  2-Year event
Inflow = 2.04 cfs @ 12.09 hrs,  Volume= 0.161 af
Outflow = 2.02 cfs @ 12.10 hrs,  Volume= 0.150 af,  Atten= 1%,  Lag= 0.6 min
Primary = 2.02 cfs @ 12.10 hrs,  Volume= 0.150 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 78.80' @ 12.10 hrs   Surf.Area= 570 sf   Storage= 573 cf
Flood Elev= 79.00'   Surf.Area= 631 sf   Storage= 696 cf

Plug-Flow detention time= 67.0 min calculated for 0.150 af (93% of inflow)
Center-of-Mass det. time= 30.3 min ( 798.4 - 768.1 )

Volume Invert Avail.Storage Storage Description

#1 77.00' 696 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

77.00 92 0 0
78.00 334 213 213
79.00 631 483 696

Device Routing     Invert Outlet Devices

#1 Primary 78.60' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.02 cfs @ 12.10 hrs  HW=78.80'  TW=75.25'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.02 cfs @ 1.03 fps)
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Summary for Pond 7P: Swale/Pond

[44] Hint: Outlet device #2 is below defined storage
[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 0.674 ac, 0.00% Impervious,  Inflow Depth = 1.12"    for  2-Year event
Inflow = 0.61 cfs @ 12.25 hrs,  Volume= 0.063 af
Outflow = 0.66 cfs @ 12.27 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 1.1 min
Primary = 0.66 cfs @ 12.27 hrs,  Volume= 0.063 af
     Routed to Pond 3P : Sediment Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.25' @ 12.19 hrs   Surf.Area= 1,345 sf   Storage= 324 cf
Flood Elev= 77.00'   Surf.Area= 1,768 sf   Storage= 1,485 cf

Plug-Flow detention time= 17.0 min calculated for 0.063 af (100% of inflow)
Center-of-Mass det. time= 16.8 min ( 886.4 - 869.6 )

Volume Invert Avail.Storage Storage Description

#1 76.00' 3,253 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 1,201 0 0
77.00 1,768 1,485 1,485
78.00 1,768 1,768 3,253

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 1 74.10' 12.0"  Round Culvert   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.10' / 74.00'   S= 0.0016 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.66 cfs @ 12.27 hrs  HW=76.25'  TW=76.21'   (Dynamic Tailwater)
1=Orifice/Grate  (Passes 0.66 cfs of 1.74 cfs potential flow)

2=Culvert  (Outlet Controls 0.66 cfs @ 0.84 fps)
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Summary for Pond 8P: Bioretention

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 1.81"    for  2-Year event
Inflow = 0.35 cfs @ 12.10 hrs,  Volume= 0.026 af
Outflow = 0.34 cfs @ 12.12 hrs,  Volume= 0.026 af,  Atten= 4%,  Lag= 1.5 min
Primary = 0.34 cfs @ 12.12 hrs,  Volume= 0.026 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 66.60' @ 12.12 hrs   Surf.Area= 400 sf   Storage= 47 cf
Flood Elev= 70.00'   Surf.Area= 816 sf   Storage= 506 cf

Plug-Flow detention time= 9.1 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 8.9 min ( 827.7 - 818.7 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 40 cf Stone (Prismatic) Listed below (Recalc)
100 cf Overall  x 40.0% Voids

#2 66.50' 165 cf Planting Soil/Mulch (Prismatic) Listed below
500 cf Overall  x 33.0% Voids

#3 69.00' 301 cf Custom Stage Data (Conic) Listed below (Recalc)

506 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.00 200 0 0
66.50 200 100 100

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.50 200 0 0
69.00 200 500 500

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

69.00 200 0 0 200
70.00 416 301 301 425

Device Routing     Invert Outlet Devices

#1 Primary 69.85' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 66.00' 6.0"  Round Culvert   
L= 87.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 65.00'   S= 0.0115 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 66.00' 6.0"  Round Underdrain   
L= 20.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 66.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.34 cfs @ 12.12 hrs  HW=66.60'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 0.34 cfs of 0.50 cfs potential flow)

3=Underdrain  (Barrel Controls 0.34 cfs @ 1.81 fps)
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Summary for Pond 9P: Sediment Forebay

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 1.46"    for  2-Year event
Inflow = 2.09 cfs @ 12.09 hrs,  Volume= 0.255 af
Outflow = 2.09 cfs @ 12.10 hrs,  Volume= 0.247 af,  Atten= 0%,  Lag= 0.5 min
Primary = 2.09 cfs @ 12.10 hrs,  Volume= 0.247 af
     Routed to Pond 2P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 71.70' @ 12.10 hrs   Surf.Area= 419 sf   Storage= 409 cf
Flood Elev= 72.00'   Surf.Area= 487 sf   Storage= 545 cf

Plug-Flow detention time= 32.6 min calculated for 0.247 af (97% of inflow)
Center-of-Mass det. time= 15.2 min ( 846.0 - 830.8 )

Volume Invert Avail.Storage Storage Description

#1 70.00' 545 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.00 85 0 0
71.00 259 172 172
72.00 487 373 545

Device Routing     Invert Outlet Devices

#1 Primary 71.50' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.09 cfs @ 12.10 hrs  HW=71.70'  TW=70.22'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.09 cfs @ 1.05 fps)



Type III 24-hr  2-Year Rainfall=3.33"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER REVI
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 73HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 10P: Sediment Forebay

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 1.93"    for  2-Year event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.028 af
Outflow = 0.35 cfs @ 12.10 hrs,  Volume= 0.026 af,  Atten= 1%,  Lag= 0.7 min
Primary = 0.35 cfs @ 12.10 hrs,  Volume= 0.026 af
     Routed to Pond 8P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.16' @ 12.10 hrs   Surf.Area= 148 sf   Storage= 93 cf
Flood Elev= 71.00'   Surf.Area= 289 sf   Storage= 277 cf

Plug-Flow detention time= 60.1 min calculated for 0.026 af (94% of inflow)
Center-of-Mass det. time= 27.1 min ( 818.7 - 791.6 )

Volume Invert Avail.Storage Storage Description

#1 69.00' 277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.00 22 0 0
70.00 121 72 72
71.00 289 205 277

Device Routing     Invert Outlet Devices

#1 Primary 70.00' 2.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.35 cfs @ 12.10 hrs  HW=70.16'  TW=66.59'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.35 cfs @ 0.90 fps)
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Summary for Link PR-DP-1: Southern Boundary

Inflow Area = 14.727 ac, 12.25% Impervious,  Inflow Depth = 0.80"    for  2-Year event
Inflow = 4.27 cfs @ 12.38 hrs,  Volume= 0.979 af
Primary = 4.27 cfs @ 12.38 hrs,  Volume= 0.979 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Summary for Link PR-DP-2: Road

Inflow Area = 0.533 ac, 5.41% Impervious,  Inflow Depth = 1.04"    for  2-Year event
Inflow = 0.47 cfs @ 12.13 hrs,  Volume= 0.046 af
Primary = 0.47 cfs @ 12.13 hrs,  Volume= 0.046 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Time span=0.00-124.00 hrs, dt=0.010 hrs, 12401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=5,451 sf   0.00% Impervious   Runoff Depth=2.08"Subcatchment PR-1: 
   Tc=6.0 min   CN=71/0   Runoff=0.30 cfs  0.022 af

Runoff Area=53,561 sf   0.00% Impervious   Runoff Depth=2.24"Subcatchment PR-10: PR-10
   Flow Length=643'   Tc=31.4 min   CN=73/0   Runoff=1.77 cfs  0.230 af

Runoff Area=37,716 sf   43.52% Impervious   Runoff Depth=3.41"Subcatchment PR-11: PR-11
   Tc=6.0 min   CN=75/98   Runoff=3.20 cfs  0.246 af

Runoff Area=23,907 sf   100.00% Impervious   Runoff Depth=4.71"Subcatchment PR-12: PR-12
   Tc=6.0 min   CN=0/98   Runoff=2.66 cfs  0.216 af

Runoff Area=9,057 sf   0.00% Impervious   Runoff Depth=2.32"Subcatchment PR-13: PR-13
   Tc=6.0 min   CN=74/0   Runoff=0.56 cfs  0.040 af

Runoff Area=95,069 sf   0.00% Impervious   Runoff Depth=2.24"Subcatchment PR-14: PR-14
   Flow Length=634'   Tc=21.3 min   CN=73/0   Runoff=3.72 cfs  0.408 af

Runoff Area=287,937 sf   0.00% Impervious   Runoff Depth=2.08"Subcatchment PR-15: Uncontrolled
   Flow Length=939'   Tc=25.6 min   CN=71/0   Runoff=9.61 cfs  1.145 af

Runoff Area=34,886 sf   67.98% Impervious   Runoff Depth=4.64"Subcatchment PR-16: Lagoon to WTP - 
   Tc=6.0 min   CN=96/98   Runoff=3.86 cfs  0.310 af

Runoff Area=12,575 sf   6.19% Impervious   Runoff Depth=2.17"Subcatchment PR-2: 
   Flow Length=107'   Slope=0.0700 '/'   Tc=12.9 min   CN=70/98   Runoff=0.57 cfs  0.052 af

Runoff Area=5,171 sf   9.19% Impervious   Runoff Depth=2.25"Subcatchment PR-3: 
   Tc=6.0 min   CN=70/98   Runoff=0.30 cfs  0.022 af

Runoff Area=46,827 sf   0.00% Impervious   Runoff Depth=2.08"Subcatchment PR-4: PR-4
   Flow Length=568'   Tc=35.4 min   CN=71/0   Runoff=1.35 cfs  0.186 af

Runoff Area=12,985 sf   74.86% Impervious   Runoff Depth=4.31"Subcatchment PR-5: PR-5
   Tc=6.0 min   CN=83/98   Runoff=1.35 cfs  0.107 af

Runoff Area=20,541 sf   100.00% Impervious   Runoff Depth=4.71"Subcatchment PR-6: PR-6
   Tc=6.0 min   CN=0/98   Runoff=2.28 cfs  0.185 af

Runoff Area=29,347 sf   0.00% Impervious   Runoff Depth=2.32"Subcatchment PR-7: PR-7
   Flow Length=336'   Tc=16.8 min   CN=74/0   Runoff=1.32 cfs  0.131 af

Runoff Area=17,002 sf   29.06% Impervious   Runoff Depth=3.08"Subcatchment PR-8: PR-8
   Tc=6.0 min   CN=75/98   Runoff=1.33 cfs  0.100 af

Runoff Area=7,575 sf   40.66% Impervious   Runoff Depth=3.30"Subcatchment PR-9: PR-9
   Tc=6.0 min   CN=74/98   Runoff=0.62 cfs  0.048 af
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Peak Elev=77.19'  Storage=6,076 cf   Inflow=3.20 cfs  0.245 afPond 1P: Bioretention Pond
   Discarded=0.08 cfs  0.213 af   Primary=0.24 cfs  0.032 af   Outflow=0.32 cfs  0.245 af

Peak Elev=70.34'  Storage=2,091 cf   Inflow=3.82 cfs  0.468 afPond 2P: Bioretention
   Discarded=0.02 cfs  0.067 af   Primary=3.73 cfs  0.401 af   Outflow=3.75 cfs  0.468 af

Peak Elev=76.36'  Storage=885 cf   Inflow=5.80 cfs  0.710 afPond 3P: Sediment Forebay
   Outflow=5.78 cfs  0.695 af

Peak Elev=66.64'  Storage=19,781 cf   Inflow=10.99 cfs  1.535 afPond 4P: Infiltration Basin
   Discarded=0.17 cfs  0.353 af   Primary=5.61 cfs  1.182 af   Outflow=5.78 cfs  1.535 af

Peak Elev=73.71'  Storage=5,086 cf   Inflow=5.78 cfs  0.695 afPond 5P: Bioretention
   Outflow=4.56 cfs  0.694 af

Peak Elev=78.86'  Storage=611 cf   Inflow=3.22 cfs  0.256 afPond 6P: Sediment Forebay
   Outflow=3.20 cfs  0.245 af

Peak Elev=76.44'  Storage=584 cf   Inflow=1.32 cfs  0.131 afPond 7P: Swale/Pond
   Outflow=1.30 cfs  0.131 af

Peak Elev=66.96'  Storage=71 cf   Inflow=0.62 cfs  0.046 afPond 8P: Bioretention
   Outflow=0.59 cfs  0.046 af

Peak Elev=71.79'  Storage=449 cf   Inflow=3.83 cfs  0.476 afPond 9P: Sediment Forebay
   Outflow=3.82 cfs  0.468 af

Peak Elev=70.22'  Storage=102 cf   Inflow=0.62 cfs  0.048 afPond 10P: Sediment Forebay
   Outflow=0.62 cfs  0.046 af

   Inflow=13.21 cfs  2.373 afLink PR-DP-1: Southern Boundary
   Primary=13.21 cfs  2.373 af

   Inflow=1.06 cfs  0.096 afLink PR-DP-2: Road
   Primary=1.06 cfs  0.096 af

Total Runoff Area = 16.061 ac   Runoff Volume = 3.447 af   Average Runoff Depth = 2.58"
85.20% Pervious = 13.683 ac     14.80% Impervious = 2.378 ac
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Summary for Subcatchment PR-1: 

Road and around lagoons

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.022 af,  Depth= 2.08"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

4,769 70 Woods, Good, HSG C
682 74 >75% Grass cover, Good, HSG C

5,451 71 Weighted Average
5,451 71 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-10: PR-10

Runoff = 1.77 cfs @ 12.45 hrs,  Volume= 0.230 af,  Depth= 2.24"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

30,610 74 >75% Grass cover, Good, HSG C
761 98 Unconnected pavement, HSG C

22,190 70 Woods, Good, HSG C

53,561 73 Weighted Average
53,561 73 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.8 208 0.0337 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.0 335 0.0403 1.41 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

31.4 643 Total
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Summary for Subcatchment PR-11: PR-11

Runoff = 3.20 cfs @ 12.09 hrs,  Volume= 0.246 af,  Depth= 3.41"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

20,139 74 >75% Grass cover, Good, HSG C
16,414 98 Paved parking, HSG C
1,163 98 Unconnected pavement, HSG C

37,716 85 Weighted Average
21,302 75 56.48% Pervious Area
16,414 98 43.52% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-12: PR-12

Runoff = 2.66 cfs @ 12.08 hrs,  Volume= 0.216 af,  Depth= 4.71"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

23,907 98 Roofs, HSG C

23,907 98 100.00% Impervious Area

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

6.0 Direct Entry, 



Type III 24-hr  10-Year Rainfall=4.95"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER RE
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 82HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment PR-13: PR-13

Runoff = 0.56 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 2.32"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

9,057 74 >75% Grass cover, Good, HSG C

9,057 74 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-14: PR-14

Runoff = 3.72 cfs @ 12.30 hrs,  Volume= 0.408 af,  Depth= 2.24"
     Routed to Pond 4P : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

61,280 74 >75% Grass cover, Good, HSG C
33,402 70 Woods, Good, HSG C

387 98 Unconnected pavement, HSG C

95,069 73 Weighted Average
95,069 73 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.4 251 0.0598 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 283 0.0247 1.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.3 634 Total
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Summary for Subcatchment PR-15: Uncontrolled

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 9.61 cfs @ 12.37 hrs,  Volume= 1.145 af,  Depth= 2.08"
     Routed to Link PR-DP-1 : Southern Boundary

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

98,150 74 >75% Grass cover, Good, HSG C
189,787 70 Woods, Good, HSG C

287,937 71 Weighted Average
287,937 71 100.00% Pervious Area

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

14.6 100 0.0500 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

6.5 465 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 209 0.0598 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.5 165 0.0485 1.10 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 939 Total



Type III 24-hr  10-Year Rainfall=4.95"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER RE
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 85HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment PR-16: Lagoon to WTP - Discarded

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 3.86 cfs @ 12.08 hrs,  Volume= 0.310 af,  Depth= 4.64"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

* 23,717 98 Lagoons
11,169 96 Gravel surface, HSG C

34,886 97 Weighted Average
11,169 96 32.02% Pervious Area
23,717 98 67.98% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-2: 

Road and around lagoons

Runoff = 0.57 cfs @ 12.18 hrs,  Volume= 0.052 af,  Depth= 2.17"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

10,346 70 Woods, Good, HSG C
1,450 74 >75% Grass cover, Good, HSG C

779 98 Paved parking, HSG C

12,575 72 Weighted Average
11,796 70 93.81% Pervious Area

779 98 6.19% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.1 7 0.0700 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.9 107 Total
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Summary for Subcatchment PR-3: 

Road and around lagoons

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.022 af,  Depth= 2.25"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

4,642 70 Woods, Good, HSG C
54 74 >75% Grass cover, Good, HSG C

475 98 Paved parking, HSG C

5,171 73 Weighted Average
4,696 70 90.81% Pervious Area

475 98 9.19% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 1.35 cfs @ 12.51 hrs,  Volume= 0.186 af,  Depth= 2.08"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

17,268 74 >75% Grass cover, Good, HSG C
29,559 70 Woods, Good, HSG C

46,827 71 Weighted Average
46,827 71 100.00% Pervious Area

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

27.8 100 0.0100 0.06 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

7.3 430 0.0384 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0947 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

35.4 568 Total
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Summary for Subcatchment PR-5: PR-5

Runoff = 1.35 cfs @ 12.08 hrs,  Volume= 0.107 af,  Depth= 4.31"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

1,973 74 >75% Grass cover, Good, HSG C
1,292 98 Unconnected pavement, HSG C
9,720 98 Paved parking, HSG C

12,985 94 Weighted Average
3,265 83 25.14% Pervious Area
9,720 98 74.86% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-6: PR-6

Runoff = 2.28 cfs @ 12.08 hrs,  Volume= 0.185 af,  Depth= 4.71"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

9,173 98 Paved parking, HSG C
11,368 98 Roofs, HSG C

20,541 98 Weighted Average
20,541 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-7: PR-7

Runoff = 1.32 cfs @ 12.23 hrs,  Volume= 0.131 af,  Depth= 2.32"
     Routed to Pond 7P : Swale/Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

21,961 74 >75% Grass cover, Good, HSG C
560 98 Unconnected pavement, HSG C

6,826 70 Woods, Good, HSG C

29,347 74 Weighted Average
29,347 74 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.1 218 0.0550 1.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 18 0.0830 2.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

16.8 336 Total
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Summary for Subcatchment PR-8: PR-8

Runoff = 1.33 cfs @ 12.09 hrs,  Volume= 0.100 af,  Depth= 3.08"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

11,463 74 >75% Grass cover, Good, HSG C
599 98 Unconnected pavement, HSG C

4,940 98 Water Surface, HSG C

17,002 82 Weighted Average
12,062 75 70.94% Pervious Area
4,940 98 29.06% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-9: PR-9

Runoff = 0.62 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth= 3.30"
     Routed to Pond 10P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-Year Rainfall=4.95"

Area (sf) CN Description

4,495 74 >75% Grass cover, Good, HSG C
3,080 98 Paved parking, HSG C

7,575 84 Weighted Average
4,495 74 59.34% Pervious Area
3,080 98 40.66% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond 1P: Bioretention Pond

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 3.89"    for  10-Year event
Inflow = 3.20 cfs @ 12.09 hrs,  Volume= 0.245 af
Outflow = 0.32 cfs @ 12.90 hrs,  Volume= 0.245 af,  Atten= 90%,  Lag= 48.6 min
Discarded = 0.08 cfs @ 12.90 hrs,  Volume= 0.213 af
Primary = 0.24 cfs @ 12.90 hrs,  Volume= 0.032 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 77.19' @ 12.90 hrs   Surf.Area= 10,643 sf   Storage= 6,076 cf
Flood Elev= 78.50'   Surf.Area= 11,438 sf   Storage= 9,219 cf

Plug-Flow detention time= 728.2 min calculated for 0.245 af (100% of inflow)
Center-of-Mass det. time= 728.3 min ( 1,513.4 - 785.1 )

Volume Invert Avail.Storage Storage Description

#1 71.75' 0 cf Outlet Connection (Prismatic) Listed below (Recalc)
2,570 cf Overall  x 0.0% Voids

#2 72.83' 476 cf Stone (Prismatic) Listed below (Recalc)
1,190 cf Overall  x 40.0% Voids

#3 73.33' 2,097 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,355 cf Overall  x 33.0% Voids

#4 76.00' 6,646 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,219 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

71.75 2,380 0 0
72.83 2,380 2,570 2,570

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

72.83 2,380 0 0
73.33 2,380 1,190 1,190

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.33 2,380 0 0
76.00 2,380 6,355 6,355

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 2,380 0 0
76.50 2,838 1,305 1,305
77.00 3,311 1,537 2,842
78.00 4,298 3,805 6,646
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Device Routing     Invert Outlet Devices

#1 Primary 71.75' 12.0"  Round Culvert   
L= 146.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 71.75' / 68.70'   S= 0.0209 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

#2 Discarded 71.75' 0.310 in/hr Exfiltration over Surface area   
#3 Device 1 77.15' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.08 cfs @ 12.90 hrs  HW=77.19'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.24 cfs @ 12.90 hrs  HW=77.19'  TW=66.60'   (Dynamic Tailwater)
1=Culvert  (Passes 0.24 cfs of 7.42 cfs potential flow)

3=Orifice/Grate  (Weir Controls 0.24 cfs @ 0.69 fps)



Type III 24-hr  10-Year Rainfall=4.95"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER RE
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 96HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 2P: Bioretention

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 2.68"    for  10-Year event
Inflow = 3.82 cfs @ 12.10 hrs,  Volume= 0.468 af
Outflow = 3.75 cfs @ 12.12 hrs,  Volume= 0.468 af,  Atten= 2%,  Lag= 1.1 min
Discarded = 0.02 cfs @ 12.12 hrs,  Volume= 0.067 af
Primary = 3.73 cfs @ 12.12 hrs,  Volume= 0.401 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.34' @ 12.12 hrs   Surf.Area= 3,417 sf   Storage= 2,091 cf
Flood Elev= 71.50'   Surf.Area= 3,757 sf   Storage= 3,139 cf

Plug-Flow detention time= 149.7 min calculated for 0.468 af (100% of inflow)
Center-of-Mass det. time= 149.8 min ( 981.6 - 831.8 )

Volume Invert Avail.Storage Storage Description

#1 66.33' 201 cf Stone (Prismatic) Listed below (Recalc)
502 cf Overall  x 40.0% Voids

#2 66.83' 884 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
2,678 cf Overall  x 33.0% Voids

#3 69.50' 2,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,139 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.33 1,003 0 0
66.83 1,003 502 502

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.83 1,003 0 0
69.50 1,003 2,678 2,678

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.50 1,003 0 0
70.00 1,238 560 560
71.00 1,751 1,495 2,055

Device Routing     Invert Outlet Devices

#1 Primary 70.06' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 66.33' 0.280 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.02 cfs @ 12.12 hrs  HW=70.34'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=3.72 cfs @ 12.12 hrs  HW=70.34'  TW=64.77'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.72 cfs @ 1.24 fps)
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Summary for Pond 3P: Sediment Forebay

[80] Warning: Exceeded Pond 7P by 0.04' @ 9.35 hrs (0.18 cfs 0.053 af) 

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 2.93"    for  10-Year event
Inflow = 5.80 cfs @ 12.10 hrs,  Volume= 0.710 af
Outflow = 5.78 cfs @ 12.11 hrs,  Volume= 0.695 af,  Atten= 0%,  Lag= 0.4 min
Primary = 5.78 cfs @ 12.11 hrs,  Volume= 0.695 af
     Routed to Pond 5P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.36' @ 12.11 hrs   Surf.Area= 647 sf   Storage= 885 cf
Flood Elev= 77.00'   Surf.Area= 827 sf   Storage= 1,357 cf

Plug-Flow detention time= 26.6 min calculated for 0.695 af (98% of inflow)
Center-of-Mass det. time= 13.1 min ( 823.5 - 810.4 )

Volume Invert Avail.Storage Storage Description

#1 74.00' 1,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

74.00 152 0 0
75.00 321 237 237
76.00 546 434 670
77.00 827 687 1,357

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=5.78 cfs @ 12.11 hrs  HW=76.36'  TW=73.55'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.78 cfs @ 1.45 fps)
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Summary for Pond 4P: Infiltration Basin

[95] Warning: Outlet Device #6 rise exceeded

Inflow Area = 7.943 ac, 21.83% Impervious,  Inflow Depth = 2.32"    for  10-Year event
Inflow = 10.99 cfs @ 12.28 hrs,  Volume= 1.535 af
Outflow = 5.78 cfs @ 12.75 hrs,  Volume= 1.535 af,  Atten= 47%,  Lag= 28.0 min
Discarded = 0.17 cfs @ 12.75 hrs,  Volume= 0.353 af
Primary = 5.61 cfs @ 12.75 hrs,  Volume= 1.182 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 66.64' @ 12.75 hrs   Surf.Area= 12,645 sf   Storage= 19,781 cf
Flood Elev= 69.70'   Surf.Area= 15,703 sf   Storage= 41,834 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 174.7 min ( 1,037.9 - 863.1 )

Volume Invert Avail.Storage Storage Description

#1 62.00' 3,167 cf Planting Soil (Prismatic) Listed below (Recalc)
9,596 cf Overall  x 33.0% Voids

#2 64.00' 38,668 cf Custom Stage Data (Prismatic) Listed below (Recalc)

41,834 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

62.00 4,798 0 0
63.00 4,798 4,798 4,798
64.00 4,798 4,798 9,596

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

64.00 4,798 0 0
65.00 5,901 5,350 5,350
66.00 7,063 6,482 11,832
67.00 8,285 7,674 19,506
68.00 9,567 8,926 28,432
69.00 10,905 10,236 38,668

Device Routing     Invert Outlet Devices

#1 Primary 68.50' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Device 6 66.50' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 59.00' 18.0"  Round Culvert   
L= 90.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 59.00' / 58.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.77 sf   
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#4 Device 6 64.75' 24.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Discarded 62.00' 0.580 in/hr Exfiltration over Surface area   
#6 Device 3 59.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.50  2.00  2.50  3.00  3.50  4.00  4.50  5.00   
Width (feet)  0.00  0.04  0.04  0.08  0.33  0.50  0.50  0.50  0.50  0.50   

Discarded OutFlow  Max=0.17 cfs @ 12.75 hrs  HW=66.64'   (Free Discharge)
5=Exfiltration  (Exfiltration Controls 0.17 cfs)

Primary OutFlow  Max=5.61 cfs @ 12.75 hrs  HW=66.64'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 5.61 cfs of 19.71 cfs potential flow)

6=Custom Weir/Orifice  (Passes 5.61 cfs of 13.62 cfs potential flow)
2=Orifice/Grate  (Weir Controls 1.39 cfs @ 1.23 fps)
4=Orifice/Grate  (Orifice Controls 4.21 cfs @ 6.32 fps)
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Summary for Pond 5P: Bioretention

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 2.87"    for  10-Year event
Inflow = 5.78 cfs @ 12.11 hrs,  Volume= 0.695 af
Outflow = 4.56 cfs @ 12.22 hrs,  Volume= 0.694 af,  Atten= 21%,  Lag= 7.0 min
Primary = 4.56 cfs @ 12.22 hrs,  Volume= 0.694 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 73.71' @ 12.22 hrs   Surf.Area= 9,593 sf   Storage= 5,086 cf
Flood Elev= 75.00'   Surf.Area= 10,880 sf   Storage= 10,603 cf

Plug-Flow detention time= 57.3 min calculated for 0.694 af (100% of inflow)
Center-of-Mass det. time= 56.8 min ( 880.3 - 823.5 )

Volume Invert Avail.Storage Storage Description

#1 70.33' 594 cf Stone (Prismatic) Listed below (Recalc)
1,485 cf Overall  x 40.0% Voids

#2 70.83' 2,127 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,445 cf Overall  x 33.0% Voids

#3 73.00' 7,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

10,603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.33 2,970 0 0
70.83 2,970 1,485 1,485

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.83 2,970 0 0
73.00 2,970 6,445 6,445

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.00 2,970 0 0
74.00 3,927 3,449 3,449
75.00 4,940 4,434 7,882

Device Routing     Invert Outlet Devices

#1 Device 2 73.44' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 70.33' 24.0"  Round Culvert   
L= 300.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 68.60'   S= 0.0058 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 3.14 sf   

#3 Device 2 70.33' 6.0"  Round Underdrain   
L= 139.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 70.33'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   
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Primary OutFlow  Max=4.56 cfs @ 12.22 hrs  HW=73.71'  TW=65.35'   (Dynamic Tailwater)
2=Culvert  (Passes 4.56 cfs of 20.61 cfs potential flow)

1=Orifice/Grate  (Weir Controls 3.75 cfs @ 1.71 fps)
3=Underdrain  (Barrel Controls 0.80 cfs @ 4.10 fps)
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Summary for Pond 6P: Sediment Forebay

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 4.06"    for  10-Year event
Inflow = 3.22 cfs @ 12.08 hrs,  Volume= 0.256 af
Outflow = 3.20 cfs @ 12.09 hrs,  Volume= 0.245 af,  Atten= 1%,  Lag= 0.5 min
Primary = 3.20 cfs @ 12.09 hrs,  Volume= 0.245 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 78.86' @ 12.09 hrs   Surf.Area= 590 sf   Storage= 611 cf
Flood Elev= 79.00'   Surf.Area= 631 sf   Storage= 696 cf

Plug-Flow detention time= 47.8 min calculated for 0.245 af (96% of inflow)
Center-of-Mass det. time= 22.8 min ( 785.1 - 762.3 )

Volume Invert Avail.Storage Storage Description

#1 77.00' 696 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

77.00 92 0 0
78.00 334 213 213
79.00 631 483 696

Device Routing     Invert Outlet Devices

#1 Primary 78.60' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.20 cfs @ 12.09 hrs  HW=78.86'  TW=76.38'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.20 cfs @ 1.22 fps)
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Summary for Pond 7P: Swale/Pond

[44] Hint: Outlet device #2 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=46)

Inflow Area = 0.674 ac, 0.00% Impervious,  Inflow Depth = 2.32"    for  10-Year event
Inflow = 1.32 cfs @ 12.23 hrs,  Volume= 0.131 af
Outflow = 1.30 cfs @ 12.29 hrs,  Volume= 0.131 af,  Atten= 2%,  Lag= 3.4 min
Primary = 1.30 cfs @ 12.29 hrs,  Volume= 0.131 af
     Routed to Pond 3P : Sediment Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.44' @ 12.27 hrs   Surf.Area= 1,451 sf   Storage= 584 cf
Flood Elev= 77.00'   Surf.Area= 1,768 sf   Storage= 1,485 cf

Plug-Flow detention time= 14.0 min calculated for 0.130 af (100% of inflow)
Center-of-Mass det. time= 14.0 min ( 862.0 - 847.9 )

Volume Invert Avail.Storage Storage Description

#1 76.00' 3,253 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 1,201 0 0
77.00 1,768 1,485 1,485
78.00 1,768 1,768 3,253

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 1 74.10' 12.0"  Round Culvert   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.10' / 74.00'   S= 0.0016 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.30 cfs @ 12.29 hrs  HW=76.44'  TW=76.30'   (Dynamic Tailwater)
1=Orifice/Grate  (Passes 1.30 cfs of 5.47 cfs potential flow)

2=Culvert  (Outlet Controls 1.30 cfs @ 1.65 fps)
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Summary for Pond 8P: Bioretention

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 3.18"    for  10-Year event
Inflow = 0.62 cfs @ 12.10 hrs,  Volume= 0.046 af
Outflow = 0.59 cfs @ 12.12 hrs,  Volume= 0.046 af,  Atten= 4%,  Lag= 1.5 min
Primary = 0.59 cfs @ 12.12 hrs,  Volume= 0.046 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 66.96' @ 12.12 hrs   Surf.Area= 400 sf   Storage= 71 cf
Flood Elev= 70.00'   Surf.Area= 816 sf   Storage= 506 cf

Plug-Flow detention time= 6.9 min calculated for 0.046 af (100% of inflow)
Center-of-Mass det. time= 6.7 min ( 811.6 - 804.9 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 40 cf Stone (Prismatic) Listed below (Recalc)
100 cf Overall  x 40.0% Voids

#2 66.50' 165 cf Planting Soil/Mulch (Prismatic) Listed below
500 cf Overall  x 33.0% Voids

#3 69.00' 301 cf Custom Stage Data (Conic) Listed below (Recalc)

506 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.00 200 0 0
66.50 200 100 100

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.50 200 0 0
69.00 200 500 500

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

69.00 200 0 0 200
70.00 416 301 301 425

Device Routing     Invert Outlet Devices

#1 Primary 69.85' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 66.00' 6.0"  Round Culvert   
L= 87.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 65.00'   S= 0.0115 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 66.00' 6.0"  Round Underdrain   
L= 20.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 66.00'   S= 0.0000 '/'   Cc= 0.900   



Type III 24-hr  10-Year Rainfall=4.95"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER RE
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 106HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.59 cfs @ 12.12 hrs  HW=66.96'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 0.59 cfs of 0.69 cfs potential flow)

3=Underdrain  (Barrel Controls 0.59 cfs @ 3.01 fps)
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Summary for Pond 9P: Sediment Forebay

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 2.72"    for  10-Year event
Inflow = 3.83 cfs @ 12.09 hrs,  Volume= 0.476 af
Outflow = 3.82 cfs @ 12.10 hrs,  Volume= 0.468 af,  Atten= 0%,  Lag= 0.4 min
Primary = 3.82 cfs @ 12.10 hrs,  Volume= 0.468 af
     Routed to Pond 2P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 71.79' @ 12.10 hrs   Surf.Area= 440 sf   Storage= 449 cf
Flood Elev= 72.00'   Surf.Area= 487 sf   Storage= 545 cf

Plug-Flow detention time= 19.4 min calculated for 0.468 af (98% of inflow)
Center-of-Mass det. time= 9.7 min ( 831.8 - 822.1 )

Volume Invert Avail.Storage Storage Description

#1 70.00' 545 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.00 85 0 0
71.00 259 172 172
72.00 487 373 545

Device Routing     Invert Outlet Devices

#1 Primary 71.50' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.82 cfs @ 12.10 hrs  HW=71.79'  TW=70.33'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.82 cfs @ 1.31 fps)
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Summary for Pond 10P: Sediment Forebay

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 3.30"    for  10-Year event
Inflow = 0.62 cfs @ 12.09 hrs,  Volume= 0.048 af
Outflow = 0.62 cfs @ 12.10 hrs,  Volume= 0.046 af,  Atten= 1%,  Lag= 0.5 min
Primary = 0.62 cfs @ 12.10 hrs,  Volume= 0.046 af
     Routed to Pond 8P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.22' @ 12.10 hrs   Surf.Area= 158 sf   Storage= 102 cf
Flood Elev= 71.00'   Surf.Area= 289 sf   Storage= 277 cf

Plug-Flow detention time= 39.7 min calculated for 0.046 af (97% of inflow)
Center-of-Mass det. time= 19.2 min ( 804.9 - 785.7 )

Volume Invert Avail.Storage Storage Description

#1 69.00' 277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.00 22 0 0
70.00 121 72 72
71.00 289 205 277

Device Routing     Invert Outlet Devices

#1 Primary 70.00' 2.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.62 cfs @ 12.10 hrs  HW=70.22'  TW=66.93'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.62 cfs @ 1.05 fps)
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Summary for Link PR-DP-1: Southern Boundary

Inflow Area = 14.727 ac, 12.25% Impervious,  Inflow Depth = 1.93"    for  10-Year event
Inflow = 13.21 cfs @ 12.40 hrs,  Volume= 2.373 af
Primary = 13.21 cfs @ 12.40 hrs,  Volume= 2.373 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Summary for Link PR-DP-2: Road

Inflow Area = 0.533 ac, 5.41% Impervious,  Inflow Depth = 2.16"    for  10-Year event
Inflow = 1.06 cfs @ 12.12 hrs,  Volume= 0.096 af
Primary = 1.06 cfs @ 12.12 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Time span=0.00-124.00 hrs, dt=0.010 hrs, 12401 points x 3
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=5,451 sf   0.00% Impervious   Runoff Depth=5.22"Subcatchment PR-1: 
   Tc=6.0 min   CN=71/0   Runoff=0.77 cfs  0.054 af

Runoff Area=53,561 sf   0.00% Impervious   Runoff Depth=5.46"Subcatchment PR-10: PR-10
   Flow Length=643'   Tc=31.4 min   CN=73/0   Runoff=4.35 cfs  0.560 af

Runoff Area=37,716 sf   43.52% Impervious   Runoff Depth=6.92"Subcatchment PR-11: PR-11
   Tc=6.0 min   CN=75/98   Runoff=6.48 cfs  0.499 af

Runoff Area=23,907 sf   100.00% Impervious   Runoff Depth=8.49"Subcatchment PR-12: PR-12
   Tc=6.0 min   CN=0/98   Runoff=4.71 cfs  0.388 af

Runoff Area=9,057 sf   0.00% Impervious   Runoff Depth=5.58"Subcatchment PR-13: PR-13
   Tc=6.0 min   CN=74/0   Runoff=1.35 cfs  0.097 af

Runoff Area=95,069 sf   0.00% Impervious   Runoff Depth=5.46"Subcatchment PR-14: PR-14
   Flow Length=634'   Tc=21.3 min   CN=73/0   Runoff=9.17 cfs  0.993 af

Runoff Area=287,937 sf   0.00% Impervious   Runoff Depth=5.22"Subcatchment PR-15: Uncontrolled
   Flow Length=939'   Tc=25.6 min   CN=71/0   Runoff=24.51 cfs  2.875 af

Runoff Area=34,886 sf   67.98% Impervious   Runoff Depth=8.41"Subcatchment PR-16: Lagoon to WTP - 
   Tc=6.0 min   CN=96/98   Runoff=6.85 cfs  0.561 af

Runoff Area=12,575 sf   6.19% Impervious   Runoff Depth=5.31"Subcatchment PR-2: 
   Flow Length=107'   Slope=0.0700 '/'   Tc=12.9 min   CN=70/98   Runoff=1.42 cfs  0.128 af

Runoff Area=5,171 sf   9.19% Impervious   Runoff Depth=5.41"Subcatchment PR-3: 
   Tc=6.0 min   CN=70/98   Runoff=0.74 cfs  0.054 af

Runoff Area=46,827 sf   0.00% Impervious   Runoff Depth=5.22"Subcatchment PR-4: PR-4
   Flow Length=568'   Tc=35.4 min   CN=71/0   Runoff=3.44 cfs  0.468 af

Runoff Area=12,985 sf   74.86% Impervious   Runoff Depth=8.03"Subcatchment PR-5: PR-5
   Tc=6.0 min   CN=83/98   Runoff=2.48 cfs  0.200 af

Runoff Area=20,541 sf   100.00% Impervious   Runoff Depth=8.49"Subcatchment PR-6: PR-6
   Tc=6.0 min   CN=0/98   Runoff=4.04 cfs  0.334 af

Runoff Area=29,347 sf   0.00% Impervious   Runoff Depth=5.58"Subcatchment PR-7: PR-7
   Flow Length=336'   Tc=16.8 min   CN=74/0   Runoff=3.19 cfs  0.313 af

Runoff Area=17,002 sf   29.06% Impervious   Runoff Depth=6.51"Subcatchment PR-8: PR-8
   Tc=6.0 min   CN=75/98   Runoff=2.81 cfs  0.212 af

Runoff Area=7,575 sf   40.66% Impervious   Runoff Depth=6.77"Subcatchment PR-9: PR-9
   Tc=6.0 min   CN=74/98   Runoff=1.28 cfs  0.098 af



Type III 24-hr  100-Year Rainfall=8.73"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER R
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 112HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Peak Elev=77.48'  Storage=7,134 cf   Inflow=6.04 cfs  0.474 afPond 1P: Bioretention Pond
   Discarded=0.08 cfs  0.240 af   Primary=5.06 cfs  0.235 af   Outflow=5.14 cfs  0.474 af

Peak Elev=70.50'  Storage=2,327 cf   Inflow=8.27 cfs  1.051 afPond 2P: Bioretention
   Discarded=0.02 cfs  0.072 af   Primary=8.17 cfs  0.979 af   Outflow=8.19 cfs  1.051 af

Peak Elev=76.54'  Storage=1,003 cf   Inflow=11.70 cfs  1.526 afPond 3P: Sediment Forebay
   Outflow=11.68 cfs  1.511 af

Peak Elev=68.70'  Storage=38,575 cf   Inflow=30.46 cfs  3.718 afPond 4P: Infiltration Basin
   Discarded=0.21 cfs  0.392 af   Primary=18.87 cfs  3.326 af   Outflow=19.08 cfs  3.718 af

Peak Elev=73.97'  Storage=6,063 cf   Inflow=11.68 cfs  1.511 afPond 5P: Bioretention
   Outflow=11.01 cfs  1.510 af

Peak Elev=78.99'  Storage=688 cf   Inflow=6.06 cfs  0.485 afPond 6P: Sediment Forebay
   Outflow=6.04 cfs  0.474 af

Peak Elev=77.02'  Storage=1,523 cf   Inflow=3.19 cfs  0.313 afPond 7P: Swale/Pond
   Outflow=2.64 cfs  0.313 af

Peak Elev=68.81'  Storage=193 cf   Inflow=1.27 cfs  0.096 afPond 8P: Bioretention
   Outflow=1.04 cfs  0.096 af

Peak Elev=71.97'  Storage=530 cf   Inflow=8.28 cfs  1.059 afPond 9P: Sediment Forebay
   Outflow=8.27 cfs  1.051 af

Peak Elev=70.33'  Storage=120 cf   Inflow=1.28 cfs  0.098 afPond 10P: Sediment Forebay
   Outflow=1.27 cfs  0.096 af

   Inflow=41.20 cfs  6.298 afLink PR-DP-1: Southern Boundary
   Primary=41.20 cfs  6.298 af

   Inflow=2.67 cfs  0.236 afLink PR-DP-2: Road
   Primary=2.67 cfs  0.236 af

Total Runoff Area = 16.061 ac   Runoff Volume = 7.833 af   Average Runoff Depth = 5.85"
85.20% Pervious = 13.683 ac     14.80% Impervious = 2.378 ac
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Summary for Subcatchment PR-1: 

Road and around lagoons

Runoff = 0.77 cfs @ 12.09 hrs,  Volume= 0.054 af,  Depth= 5.22"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

4,769 70 Woods, Good, HSG C
682 74 >75% Grass cover, Good, HSG C

5,451 71 Weighted Average
5,451 71 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-10: PR-10

Runoff = 4.35 cfs @ 12.43 hrs,  Volume= 0.560 af,  Depth= 5.46"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

30,610 74 >75% Grass cover, Good, HSG C
761 98 Unconnected pavement, HSG C

22,190 70 Woods, Good, HSG C

53,561 73 Weighted Average
53,561 73 100.00% Pervious Area

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

23.6 100 0.0150 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.8 208 0.0337 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.0 335 0.0403 1.41 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

31.4 643 Total
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Summary for Subcatchment PR-11: PR-11

Runoff = 6.48 cfs @ 12.09 hrs,  Volume= 0.499 af,  Depth= 6.92"
     Routed to Pond 9P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

20,139 74 >75% Grass cover, Good, HSG C
16,414 98 Paved parking, HSG C
1,163 98 Unconnected pavement, HSG C

37,716 85 Weighted Average
21,302 75 56.48% Pervious Area
16,414 98 43.52% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-12: PR-12

Runoff = 4.71 cfs @ 12.08 hrs,  Volume= 0.388 af,  Depth= 8.49"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

23,907 98 Roofs, HSG C

23,907 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-13: PR-13

Runoff = 1.35 cfs @ 12.09 hrs,  Volume= 0.097 af,  Depth= 5.58"
     Routed to Pond 6P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

9,057 74 >75% Grass cover, Good, HSG C

9,057 74 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-14: PR-14

Runoff = 9.17 cfs @ 12.29 hrs,  Volume= 0.993 af,  Depth= 5.46"
     Routed to Pond 4P : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

61,280 74 >75% Grass cover, Good, HSG C
33,402 70 Woods, Good, HSG C

387 98 Unconnected pavement, HSG C

95,069 73 Weighted Average
95,069 73 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.4 251 0.0598 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 283 0.0247 1.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.3 634 Total
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Summary for Subcatchment PR-15: Uncontrolled

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 24.51 cfs @ 12.35 hrs,  Volume= 2.875 af,  Depth= 5.22"
     Routed to Link PR-DP-1 : Southern Boundary

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

98,150 74 >75% Grass cover, Good, HSG C
189,787 70 Woods, Good, HSG C

287,937 71 Weighted Average
287,937 71 100.00% Pervious Area

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

14.6 100 0.0500 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

6.5 465 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 209 0.0598 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.5 165 0.0485 1.10 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 939 Total
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Summary for Subcatchment PR-16: Lagoon to WTP - Discarded

Lagoon area excluded from analysis (assumed lagoons store and treat themselves and area in between). 
Assumed gravel road around lagoons impervious and drains away from lagoons.

Runoff = 6.85 cfs @ 12.08 hrs,  Volume= 0.561 af,  Depth= 8.41"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

* 23,717 98 Lagoons
11,169 96 Gravel surface, HSG C

34,886 97 Weighted Average
11,169 96 32.02% Pervious Area
23,717 98 67.98% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-2: 

Road and around lagoons

Runoff = 1.42 cfs @ 12.17 hrs,  Volume= 0.128 af,  Depth= 5.31"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

10,346 70 Woods, Good, HSG C
1,450 74 >75% Grass cover, Good, HSG C

779 98 Paved parking, HSG C

12,575 72 Weighted Average
11,796 70 93.81% Pervious Area

779 98 6.19% Impervious Area

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

12.8 100 0.0700 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

0.1 7 0.0700 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.9 107 Total
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Summary for Subcatchment PR-3: 

Road and around lagoons

Runoff = 0.74 cfs @ 12.09 hrs,  Volume= 0.054 af,  Depth= 5.41"
     Routed to Link PR-DP-2 : Road

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

4,642 70 Woods, Good, HSG C
54 74 >75% Grass cover, Good, HSG C

475 98 Paved parking, HSG C

5,171 73 Weighted Average
4,696 70 90.81% Pervious Area

475 98 9.19% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 3.44 cfs @ 12.47 hrs,  Volume= 0.468 af,  Depth= 5.22"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

17,268 74 >75% Grass cover, Good, HSG C
29,559 70 Woods, Good, HSG C

46,827 71 Weighted Average
46,827 71 100.00% Pervious Area

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

27.8 100 0.0100 0.06 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

7.3 430 0.0384 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0947 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

35.4 568 Total
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Summary for Subcatchment PR-5: PR-5

Runoff = 2.48 cfs @ 12.08 hrs,  Volume= 0.200 af,  Depth= 8.03"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

1,973 74 >75% Grass cover, Good, HSG C
1,292 98 Unconnected pavement, HSG C
9,720 98 Paved parking, HSG C

12,985 94 Weighted Average
3,265 83 25.14% Pervious Area
9,720 98 74.86% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-6: PR-6

Runoff = 4.04 cfs @ 12.08 hrs,  Volume= 0.334 af,  Depth= 8.49"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

9,173 98 Paved parking, HSG C
11,368 98 Roofs, HSG C

20,541 98 Weighted Average
20,541 98 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-7: PR-7

Runoff = 3.19 cfs @ 12.23 hrs,  Volume= 0.313 af,  Depth= 5.58"
     Routed to Pond 7P : Swale/Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

21,961 74 >75% Grass cover, Good, HSG C
560 98 Unconnected pavement, HSG C

6,826 70 Woods, Good, HSG C

29,347 74 Weighted Average
29,347 74 100.00% Pervious Area

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

13.6 100 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.33"

3.1 218 0.0550 1.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 18 0.0830 2.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

16.8 336 Total
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Summary for Subcatchment PR-8: PR-8

Runoff = 2.81 cfs @ 12.09 hrs,  Volume= 0.212 af,  Depth= 6.51"
     Routed to Pond 3P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

11,463 74 >75% Grass cover, Good, HSG C
599 98 Unconnected pavement, HSG C

4,940 98 Water Surface, HSG C

17,002 82 Weighted Average
12,062 75 70.94% Pervious Area
4,940 98 29.06% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment PR-9: PR-9

Runoff = 1.28 cfs @ 12.09 hrs,  Volume= 0.098 af,  Depth= 6.77"
     Routed to Pond 10P : Sediment Forebay

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-Year Rainfall=8.73"

Area (sf) CN Description

4,495 74 >75% Grass cover, Good, HSG C
3,080 98 Paved parking, HSG C

7,575 84 Weighted Average
4,495 74 59.34% Pervious Area
3,080 98 40.66% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond 1P: Bioretention Pond

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 7.52"    for  100-Year event
Inflow = 6.04 cfs @ 12.09 hrs,  Volume= 0.474 af
Outflow = 5.14 cfs @ 12.14 hrs,  Volume= 0.474 af,  Atten= 15%,  Lag= 3.0 min
Discarded = 0.08 cfs @ 12.14 hrs,  Volume= 0.240 af
Primary = 5.06 cfs @ 12.14 hrs,  Volume= 0.235 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 77.48' @ 12.14 hrs   Surf.Area= 10,929 sf   Storage= 7,134 cf
Flood Elev= 78.50'   Surf.Area= 11,438 sf   Storage= 9,219 cf

Plug-Flow detention time= 440.8 min calculated for 0.474 af (100% of inflow)
Center-of-Mass det. time= 441.0 min ( 1,210.0 - 769.1 )

Volume Invert Avail.Storage Storage Description

#1 71.75' 0 cf Outlet Connection (Prismatic) Listed below (Recalc)
2,570 cf Overall  x 0.0% Voids

#2 72.83' 476 cf Stone (Prismatic) Listed below (Recalc)
1,190 cf Overall  x 40.0% Voids

#3 73.33' 2,097 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,355 cf Overall  x 33.0% Voids

#4 76.00' 6,646 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,219 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

71.75 2,380 0 0
72.83 2,380 2,570 2,570

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

72.83 2,380 0 0
73.33 2,380 1,190 1,190

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.33 2,380 0 0
76.00 2,380 6,355 6,355

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 2,380 0 0
76.50 2,838 1,305 1,305
77.00 3,311 1,537 2,842
78.00 4,298 3,805 6,646
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Device Routing     Invert Outlet Devices

#1 Primary 71.75' 12.0"  Round Culvert   
L= 146.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 71.75' / 68.70'   S= 0.0209 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

#2 Discarded 71.75' 0.310 in/hr Exfiltration over Surface area   
#3 Device 1 77.15' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.08 cfs @ 12.14 hrs  HW=77.48'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=5.05 cfs @ 12.14 hrs  HW=77.48'  TW=67.16'   (Dynamic Tailwater)
1=Culvert  (Passes 5.05 cfs of 7.63 cfs potential flow)

3=Orifice/Grate  (Weir Controls 5.05 cfs @ 1.89 fps)
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Summary for Pond 2P: Bioretention

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 6.02"    for  100-Year event
Inflow = 8.27 cfs @ 12.10 hrs,  Volume= 1.051 af
Outflow = 8.19 cfs @ 12.11 hrs,  Volume= 1.051 af,  Atten= 1%,  Lag= 0.8 min
Discarded = 0.02 cfs @ 12.11 hrs,  Volume= 0.072 af
Primary = 8.17 cfs @ 12.11 hrs,  Volume= 0.979 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.50' @ 12.11 hrs   Surf.Area= 3,500 sf   Storage= 2,327 cf
Flood Elev= 71.50'   Surf.Area= 3,757 sf   Storage= 3,139 cf

Plug-Flow detention time= 72.9 min calculated for 1.051 af (100% of inflow)
Center-of-Mass det. time= 73.1 min ( 886.0 - 812.8 )

Volume Invert Avail.Storage Storage Description

#1 66.33' 201 cf Stone (Prismatic) Listed below (Recalc)
502 cf Overall  x 40.0% Voids

#2 66.83' 884 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
2,678 cf Overall  x 33.0% Voids

#3 69.50' 2,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,139 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.33 1,003 0 0
66.83 1,003 502 502

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.83 1,003 0 0
69.50 1,003 2,678 2,678

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.50 1,003 0 0
70.00 1,238 560 560
71.00 1,751 1,495 2,055

Device Routing     Invert Outlet Devices

#1 Primary 70.06' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 66.33' 0.280 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.02 cfs @ 12.11 hrs  HW=70.50'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=8.17 cfs @ 12.11 hrs  HW=70.50'  TW=66.96'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 8.17 cfs @ 1.64 fps)



Type III 24-hr  100-Year Rainfall=8.73"2023.08.02 Stearns Meadow Post-Dev_JCC_PEER R
  Printed  10/2/2023Prepared by Woodard & Curran, Inc

Page 133HydroCAD® 10.20-2g  s/n 01204  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 3P: Sediment Forebay

[80] Warning: Exceeded Pond 7P by 0.03' @ 6.95 hrs (0.16 cfs 0.051 af) 

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 6.30"    for  100-Year event
Inflow = 11.70 cfs @ 12.10 hrs,  Volume= 1.526 af
Outflow = 11.68 cfs @ 12.10 hrs,  Volume= 1.511 af,  Atten= 0%,  Lag= 0.3 min
Primary = 11.68 cfs @ 12.10 hrs,  Volume= 1.511 af
     Routed to Pond 5P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 76.54' @ 12.10 hrs   Surf.Area= 697 sf   Storage= 1,003 cf
Flood Elev= 77.00'   Surf.Area= 827 sf   Storage= 1,357 cf

Plug-Flow detention time= 13.8 min calculated for 1.511 af (99% of inflow)
Center-of-Mass det. time= 7.3 min ( 806.9 - 799.6 )

Volume Invert Avail.Storage Storage Description

#1 74.00' 1,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

74.00 152 0 0
75.00 321 237 237
76.00 546 434 670
77.00 827 687 1,357

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=11.68 cfs @ 12.10 hrs  HW=76.54'  TW=73.95'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 11.68 cfs @ 1.88 fps)
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Summary for Pond 4P: Infiltration Basin

[95] Warning: Outlet Device #6 rise exceeded

Inflow Area = 7.943 ac, 21.83% Impervious,  Inflow Depth = 5.62"    for  100-Year event
Inflow = 30.46 cfs @ 12.15 hrs,  Volume= 3.718 af
Outflow = 19.08 cfs @ 12.58 hrs,  Volume= 3.718 af,  Atten= 37%,  Lag= 25.9 min
Discarded = 0.21 cfs @ 12.58 hrs,  Volume= 0.392 af
Primary = 18.87 cfs @ 12.58 hrs,  Volume= 3.326 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 68.70' @ 12.58 hrs   Surf.Area= 15,295 sf   Storage= 38,575 cf
Flood Elev= 69.70'   Surf.Area= 15,703 sf   Storage= 41,834 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 93.9 min ( 926.8 - 832.9 )

Volume Invert Avail.Storage Storage Description

#1 62.00' 3,167 cf Planting Soil (Prismatic) Listed below (Recalc)
9,596 cf Overall  x 33.0% Voids

#2 64.00' 38,668 cf Custom Stage Data (Prismatic) Listed below (Recalc)

41,834 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

62.00 4,798 0 0
63.00 4,798 4,798 4,798
64.00 4,798 4,798 9,596

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

64.00 4,798 0 0
65.00 5,901 5,350 5,350
66.00 7,063 6,482 11,832
67.00 8,285 7,674 19,506
68.00 9,567 8,926 28,432
69.00 10,905 10,236 38,668

Device Routing     Invert Outlet Devices

#1 Primary 68.50' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Device 6 66.50' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 59.00' 18.0"  Round Culvert   
L= 90.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 59.00' / 58.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.77 sf   
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#4 Device 6 64.75' 24.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Discarded 62.00' 0.580 in/hr Exfiltration over Surface area   
#6 Device 3 59.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.50  2.00  2.50  3.00  3.50  4.00  4.50  5.00   
Width (feet)  0.00  0.04  0.04  0.08  0.33  0.50  0.50  0.50  0.50  0.50   

Discarded OutFlow  Max=0.21 cfs @ 12.58 hrs  HW=68.70'   (Free Discharge)
5=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=18.87 cfs @ 12.58 hrs  HW=68.70'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.11 cfs @ 1.02 fps)
3=Culvert  (Passes 16.76 cfs of 22.45 cfs potential flow)

6=Custom Weir/Orifice  (Orifice Controls 16.76 cfs @ 12.14 fps)
2=Orifice/Grate  (Passes < 28.54 cfs potential flow)
4=Orifice/Grate  (Passes < 6.24 cfs potential flow)
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Summary for Pond 5P: Bioretention

Inflow Area = 2.909 ac, 27.78% Impervious,  Inflow Depth = 6.23"    for  100-Year event
Inflow = 11.68 cfs @ 12.10 hrs,  Volume= 1.511 af
Outflow = 11.01 cfs @ 12.14 hrs,  Volume= 1.510 af,  Atten= 6%,  Lag= 2.3 min
Primary = 11.01 cfs @ 12.14 hrs,  Volume= 1.510 af
     Routed to Pond 4P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 73.97' @ 12.14 hrs   Surf.Area= 9,841 sf   Storage= 6,063 cf
Flood Elev= 75.00'   Surf.Area= 10,880 sf   Storage= 10,603 cf

Plug-Flow detention time= 40.8 min calculated for 1.510 af (100% of inflow)
Center-of-Mass det. time= 41.0 min ( 847.9 - 806.9 )

Volume Invert Avail.Storage Storage Description

#1 70.33' 594 cf Stone (Prismatic) Listed below (Recalc)
1,485 cf Overall  x 40.0% Voids

#2 70.83' 2,127 cf Planting Soil/Mulch (Prismatic) Listed below (Recalc)
6,445 cf Overall  x 33.0% Voids

#3 73.00' 7,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

10,603 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.33 2,970 0 0
70.83 2,970 1,485 1,485

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.83 2,970 0 0
73.00 2,970 6,445 6,445

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

73.00 2,970 0 0
74.00 3,927 3,449 3,449
75.00 4,940 4,434 7,882

Device Routing     Invert Outlet Devices

#1 Device 2 73.44' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 70.33' 24.0"  Round Culvert   
L= 300.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 68.60'   S= 0.0058 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 3.14 sf   

#3 Device 2 70.33' 6.0"  Round Underdrain   
L= 139.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 70.33' / 70.33'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   
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Primary OutFlow  Max=11.01 cfs @ 12.14 hrs  HW=73.97'  TW=67.15'   (Dynamic Tailwater)
2=Culvert  (Passes 11.01 cfs of 21.70 cfs potential flow)

1=Orifice/Grate  (Weir Controls 10.17 cfs @ 2.39 fps)
3=Underdrain  (Barrel Controls 0.84 cfs @ 4.28 fps)
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Summary for Pond 6P: Sediment Forebay

Inflow Area = 0.757 ac, 72.52% Impervious,  Inflow Depth = 7.69"    for  100-Year event
Inflow = 6.06 cfs @ 12.08 hrs,  Volume= 0.485 af
Outflow = 6.04 cfs @ 12.09 hrs,  Volume= 0.474 af,  Atten= 0%,  Lag= 0.4 min
Primary = 6.04 cfs @ 12.09 hrs,  Volume= 0.474 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 78.99' @ 12.09 hrs   Surf.Area= 628 sf   Storage= 688 cf
Flood Elev= 79.00'   Surf.Area= 631 sf   Storage= 696 cf

Plug-Flow detention time= 28.6 min calculated for 0.474 af (98% of inflow)
Center-of-Mass det. time= 14.4 min ( 769.1 - 754.6 )

Volume Invert Avail.Storage Storage Description

#1 77.00' 696 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

77.00 92 0 0
78.00 334 213 213
79.00 631 483 696

Device Routing     Invert Outlet Devices

#1 Primary 78.60' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=6.03 cfs @ 12.09 hrs  HW=78.99'  TW=77.44'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.03 cfs @ 1.55 fps)
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Summary for Pond 7P: Swale/Pond

[44] Hint: Outlet device #2 is below defined storage
[58] Hint: Peaked 0.02' above defined flood level
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=77)

Inflow Area = 0.674 ac, 0.00% Impervious,  Inflow Depth = 5.58"    for  100-Year event
Inflow = 3.19 cfs @ 12.23 hrs,  Volume= 0.313 af
Outflow = 2.64 cfs @ 12.35 hrs,  Volume= 0.313 af,  Atten= 17%,  Lag= 7.3 min
Primary = 2.64 cfs @ 12.35 hrs,  Volume= 0.313 af
     Routed to Pond 3P : Sediment Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 77.02' @ 12.34 hrs   Surf.Area= 1,768 sf   Storage= 1,523 cf
Flood Elev= 77.00'   Surf.Area= 1,768 sf   Storage= 1,485 cf

Plug-Flow detention time= 12.1 min calculated for 0.313 af (100% of inflow)
Center-of-Mass det. time= 11.8 min ( 834.6 - 822.7 )

Volume Invert Avail.Storage Storage Description

#1 76.00' 3,253 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

76.00 1,201 0 0
77.00 1,768 1,485 1,485
78.00 1,768 1,768 3,253

Device Routing     Invert Outlet Devices

#1 Primary 76.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 1 74.10' 12.0"  Round Culvert   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.10' / 74.00'   S= 0.0016 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.64 cfs @ 12.35 hrs  HW=77.02'  TW=76.46'   (Dynamic Tailwater)
1=Orifice/Grate  (Passes 2.64 cfs of 14.39 cfs potential flow)

2=Culvert  (Outlet Controls 2.64 cfs @ 3.36 fps)
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Summary for Pond 8P: Bioretention

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 6.65"    for  100-Year event
Inflow = 1.27 cfs @ 12.09 hrs,  Volume= 0.096 af
Outflow = 1.04 cfs @ 12.15 hrs,  Volume= 0.096 af,  Atten= 18%,  Lag= 3.4 min
Primary = 1.04 cfs @ 12.15 hrs,  Volume= 0.096 af
     Routed to Link PR-DP-1 : Southern Boundary

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 68.81' @ 12.15 hrs   Surf.Area= 400 sf   Storage= 193 cf
Flood Elev= 70.00'   Surf.Area= 816 sf   Storage= 506 cf

Plug-Flow detention time= 5.1 min calculated for 0.096 af (100% of inflow)
Center-of-Mass det. time= 4.9 min ( 792.1 - 787.2 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 40 cf Stone (Prismatic) Listed below (Recalc)
100 cf Overall  x 40.0% Voids

#2 66.50' 165 cf Planting Soil/Mulch (Prismatic) Listed below
500 cf Overall  x 33.0% Voids

#3 69.00' 301 cf Custom Stage Data (Conic) Listed below (Recalc)

506 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.00 200 0 0
66.50 200 100 100

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

66.50 200 0 0
69.00 200 500 500

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

69.00 200 0 0 200
70.00 416 301 301 425

Device Routing     Invert Outlet Devices

#1 Primary 69.85' 10.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Primary 66.00' 6.0"  Round Culvert   
L= 87.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 65.00'   S= 0.0115 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 66.00' 6.0"  Round Underdrain   
L= 20.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 66.00' / 66.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=1.04 cfs @ 12.15 hrs  HW=68.81'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Barrel Controls 1.04 cfs @ 5.31 fps)

3=Underdrain  (Passes 1.04 cfs of 1.32 cfs potential flow)
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Summary for Pond 9P: Sediment Forebay

Inflow Area = 2.095 ac, 17.98% Impervious,  Inflow Depth = 6.06"    for  100-Year event
Inflow = 8.28 cfs @ 12.09 hrs,  Volume= 1.059 af
Outflow = 8.27 cfs @ 12.10 hrs,  Volume= 1.051 af,  Atten= 0%,  Lag= 0.3 min
Primary = 8.27 cfs @ 12.10 hrs,  Volume= 1.051 af
     Routed to Pond 2P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 71.97' @ 12.10 hrs   Surf.Area= 480 sf   Storage= 530 cf
Flood Elev= 72.00'   Surf.Area= 487 sf   Storage= 545 cf

Plug-Flow detention time= 9.9 min calculated for 1.051 af (99% of inflow)
Center-of-Mass det. time= 5.3 min ( 812.8 - 807.5 )

Volume Invert Avail.Storage Storage Description

#1 70.00' 545 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

70.00 85 0 0
71.00 259 172 172
72.00 487 373 545

Device Routing     Invert Outlet Devices

#1 Primary 71.50' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=8.26 cfs @ 12.10 hrs  HW=71.97'  TW=70.50'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 8.26 cfs @ 1.76 fps)
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Summary for Pond 10P: Sediment Forebay

Inflow Area = 0.174 ac, 40.66% Impervious,  Inflow Depth = 6.77"    for  100-Year event
Inflow = 1.28 cfs @ 12.09 hrs,  Volume= 0.098 af
Outflow = 1.27 cfs @ 12.09 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.4 min
Primary = 1.27 cfs @ 12.09 hrs,  Volume= 0.096 af
     Routed to Pond 8P : Bioretention

Routing by Dyn-Stor-Ind method, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs / 3
Peak Elev= 70.33' @ 12.09 hrs   Surf.Area= 176 sf   Storage= 120 cf
Flood Elev= 71.00'   Surf.Area= 289 sf   Storage= 277 cf

Plug-Flow detention time= 22.1 min calculated for 0.096 af (98% of inflow)
Center-of-Mass det. time= 11.5 min ( 787.2 - 775.7 )

Volume Invert Avail.Storage Storage Description

#1 69.00' 277 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

69.00 22 0 0
70.00 121 72 72
71.00 289 205 277

Device Routing     Invert Outlet Devices

#1 Primary 70.00' 2.0' long  + 3.0 '/' SideZ  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.27 cfs @ 12.09 hrs  HW=70.33'  TW=68.27'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.27 cfs @ 1.30 fps)
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Summary for Link PR-DP-1: Southern Boundary

Inflow Area = 14.727 ac, 12.25% Impervious,  Inflow Depth = 5.13"    for  100-Year event
Inflow = 41.20 cfs @ 12.37 hrs,  Volume= 6.298 af
Primary = 41.20 cfs @ 12.37 hrs,  Volume= 6.298 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Summary for Link PR-DP-2: Road

Inflow Area = 0.533 ac, 5.41% Impervious,  Inflow Depth = 5.31"    for  100-Year event
Inflow = 2.67 cfs @ 12.11 hrs,  Volume= 0.236 af
Primary = 2.67 cfs @ 12.11 hrs,  Volume= 0.236 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-124.00 hrs, dt= 0.010 hrs
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Stage-Area-Storage for Pond 1P: Bioretention Pond (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

76.95 10,404 5,250
76.96 10,413 5,283
76.97 10,423 5,316
76.98 10,432 5,349
76.99 10,442 5,382
77.00 10,451 5,415
77.01 10,461 5,448
77.02 10,471 5,481
77.03 10,481 5,515
77.04 10,490 5,548
77.05 10,500 5,582
77.06 10,510 5,615
77.07 10,520 5,649
77.08 10,530 5,683
77.09 10,540 5,717
77.10 10,550 5,751
77.11 10,560 5,785
77.12 10,569 5,819
77.13 10,579 5,854
77.14 10,589 5,888
77.15 10,599 5,923
77.16 10,609 5,957
77.17 10,619 5,992
77.18 10,629 6,027
77.19 10,639 6,062
77.20 10,648 6,097
77.21 10,658 6,132
77.22 10,668 6,167
77.23 10,678 6,202
77.24 10,688 6,238
77.25 10,698 6,273
77.26 10,708 6,309
77.27 10,717 6,345
77.28 10,727 6,381
77.29 10,737 6,416
77.30 10,747 6,452
77.31 10,757 6,489
77.32 10,767 6,525
77.33 10,777 6,561
77.34 10,787 6,598
77.35 10,796 6,634
77.36 10,806 6,671
77.37 10,816 6,707
77.38 10,826 6,744
77.39 10,836 6,781
77.40 10,846 6,818
77.41 10,856 6,855
77.42 10,866 6,892
77.43 10,875 6,930
77.44 10,885 6,967
77.45 10,895 7,005
77.46 10,905 7,042

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

77.47 10,915 7,080
77.48 10,925 7,118
77.49 10,935 7,156
77.50 10,945 7,194
77.51 10,954 7,232
77.52 10,964 7,270
77.53 10,974 7,308
77.54 10,984 7,347
77.55 10,994 7,385
77.56 11,004 7,424
77.57 11,014 7,462
77.58 11,023 7,501
77.59 11,033 7,540
77.60 11,043 7,579
77.61 11,053 7,618
77.62 11,063 7,657
77.63 11,073 7,697
77.64 11,083 7,736
77.65 11,093 7,775
77.66 11,102 7,815
77.67 11,112 7,855
77.68 11,122 7,894
77.69 11,132 7,934
77.70 11,142 7,974
77.71 11,152 8,014
77.72 11,162 8,055
77.73 11,172 8,095
77.74 11,181 8,135
77.75 11,191 8,176
77.76 11,201 8,216
77.77 11,211 8,257
77.78 11,221 8,298
77.79 11,231 8,338
77.80 11,241 8,379
77.81 11,250 8,420
77.82 11,260 8,462
77.83 11,270 8,503
77.84 11,280 8,544
77.85 11,290 8,586
77.86 11,300 8,627
77.87 11,310 8,669
77.88 11,320 8,711
77.89 11,329 8,752
77.90 11,339 8,794
77.91 11,349 8,836
77.92 11,359 8,879
77.93 11,369 8,921
77.94 11,379 8,963
77.95 11,389 9,006
77.96 11,399 9,048
77.97 11,408 9,091
77.98 11,418 9,134

jcase
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Stage-Area-Storage for Pond 2P: Bioretention (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

69.45 2,006 1,068
69.46 2,006 1,071
69.47 2,006 1,074
69.48 2,006 1,078
69.49 2,006 1,081
69.50 3,009 1,084
69.51 3,014 1,094
69.52 3,018 1,104
69.53 3,023 1,115
69.54 3,028 1,125
69.55 3,032 1,135
69.56 3,037 1,145
69.57 3,042 1,156
69.58 3,047 1,166
69.59 3,051 1,177
69.60 3,056 1,187
69.61 3,061 1,198
69.62 3,065 1,208
69.63 3,070 1,219
69.64 3,075 1,229
69.65 3,079 1,240
69.66 3,084 1,251
69.67 3,089 1,262
69.68 3,094 1,272
69.69 3,098 1,283
69.70 3,103 1,294
69.71 3,108 1,305
69.72 3,112 1,316
69.73 3,117 1,327
69.74 3,122 1,339
69.75 3,127 1,350
69.76 3,131 1,361
69.77 3,136 1,372
69.78 3,141 1,384
69.79 3,145 1,395
69.80 3,150 1,406
69.81 3,155 1,418
69.82 3,159 1,429
69.83 3,164 1,441
69.84 3,169 1,453
69.85 3,173 1,464
69.86 3,178 1,476
69.87 3,183 1,488
69.88 3,188 1,499
69.89 3,192 1,511
69.90 3,197 1,523
69.91 3,202 1,535
69.92 3,206 1,547
69.93 3,211 1,559
69.94 3,216 1,571
69.95 3,221 1,583
69.96 3,225 1,595

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

69.97 3,230 1,608
69.98 3,235 1,620
69.99 3,239 1,632
70.00 3,244 1,645
70.01 3,249 1,657
70.02 3,254 1,669
70.03 3,259 1,682
70.04 3,265 1,695
70.05 3,270 1,707
70.06 3,275 1,720
70.07 3,280 1,733
70.08 3,285 1,745
70.09 3,290 1,758
70.10 3,295 1,771
70.11 3,300 1,784
70.12 3,306 1,797
70.13 3,311 1,810
70.14 3,316 1,823
70.15 3,321 1,836
70.16 3,326 1,849
70.17 3,331 1,862
70.18 3,336 1,876
70.19 3,341 1,889
70.20 3,347 1,902
70.21 3,352 1,916
70.22 3,357 1,929
70.23 3,362 1,943
70.24 3,367 1,956
70.25 3,372 1,970
70.26 3,377 1,984
70.27 3,383 1,998
70.28 3,388 2,011
70.29 3,393 2,025
70.30 3,398 2,039
70.31 3,403 2,053
70.32 3,408 2,067
70.33 3,413 2,081
70.34 3,418 2,095
70.35 3,424 2,109
70.36 3,429 2,124
70.37 3,434 2,138
70.38 3,439 2,152
70.39 3,444 2,166
70.40 3,449 2,181
70.41 3,454 2,195
70.42 3,459 2,210
70.43 3,465 2,224
70.44 3,470 2,239
70.45 3,475 2,254
70.46 3,480 2,268
70.47 3,485 2,283
70.48 3,490 2,298
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Stage-Area-Storage for Pond 4P: Infiltration Basin (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

64.08 9,684 3,554
64.09 9,695 3,603
64.10 9,706 3,652
64.11 9,717 3,701
64.12 9,728 3,750
64.13 9,739 3,800
64.14 9,750 3,849
64.15 9,761 3,899
64.16 9,772 3,948
64.17 9,784 3,998
64.18 9,795 4,048
64.19 9,806 4,098
64.20 9,817 4,148
64.21 9,828 4,199
64.22 9,839 4,249
64.23 9,850 4,299
64.24 9,861 4,350
64.25 9,872 4,401
64.26 9,883 4,451
64.27 9,894 4,502
64.28 9,905 4,553
64.29 9,916 4,604
64.30 9,927 4,656
64.31 9,938 4,707
64.32 9,949 4,759
64.33 9,960 4,810
64.34 9,971 4,862
64.35 9,982 4,914
64.36 9,993 4,965
64.37 10,004 5,017
64.38 10,015 5,070
64.39 10,026 5,122
64.40 10,037 5,174
64.41 10,048 5,227
64.42 10,059 5,279
64.43 10,070 5,332
64.44 10,081 5,385
64.45 10,092 5,437
64.46 10,103 5,490
64.47 10,114 5,544
64.48 10,125 5,597
64.49 10,136 5,650
64.50 10,148 5,704
64.51 10,159 5,757
64.52 10,170 5,811
64.53 10,181 5,865
64.54 10,192 5,918
64.55 10,203 5,972
64.56 10,214 6,027
64.57 10,225 6,081
64.58 10,236 6,135
64.59 10,247 6,189

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

64.60 10,258 6,244
64.61 10,269 6,299
64.62 10,280 6,353
64.63 10,291 6,408
64.64 10,302 6,463
64.65 10,313 6,518
64.66 10,324 6,574
64.67 10,335 6,629
64.68 10,346 6,684
64.69 10,357 6,740
64.70 10,368 6,796
64.71 10,379 6,851
64.72 10,390 6,907
64.73 10,401 6,963
64.74 10,412 7,019
64.75 10,423 7,075
64.76 10,434 7,132
64.77 10,445 7,188
64.78 10,456 7,245
64.79 10,467 7,301
64.80 10,478 7,358
64.81 10,489 7,415
64.82 10,500 7,472
64.83 10,511 7,529
64.84 10,523 7,586
64.85 10,534 7,643
64.86 10,545 7,701
64.87 10,556 7,758
64.88 10,567 7,816
64.89 10,578 7,874
64.90 10,589 7,932
64.91 10,600 7,990
64.92 10,611 8,048
64.93 10,622 8,106
64.94 10,633 8,164
64.95 10,644 8,223
64.96 10,655 8,281
64.97 10,666 8,340
64.98 10,677 8,398
64.99 10,688 8,457
65.00 10,699 8,516
65.01 10,711 8,575
65.02 10,722 8,634
65.03 10,734 8,694
65.04 10,745 8,753
65.05 10,757 8,813
65.06 10,769 8,872
65.07 10,780 8,932
65.08 10,792 8,992
65.09 10,804 9,052
65.10 10,815 9,112
65.11 10,827 9,172
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Scituate, MA (0233681.02)  Woodard & Curran, Inc. 

Stearns Meadow Water Treatment Plant (WTP) Stormwater Management Report October 2023 

APPENDIX E: STORMWATER DESIGN CALCULATIONS 

 



 

CLIENT: Town of Scituate, MA

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE:

CHECKED BY: KM DATE:

250 Royall Street: Suite 200E PROJECT NO. 233681.02 SHEET NO.  

Canton, MA 02021

Tel: 800.426.4262

Drawdown Time (TD)

3,350 cubic feet

0.31 inches/hour

2,380 square feet

TD = 54.49 hours

ReP = 

k=

Bottom Area = 

TD  < 72 hours, therefore Standard has been met

Rep = Surface Water Portion of Recharge Volume (cubic feet)

10/2/2023

10/2/2023

System Drawdown Calculations - Bioretention Pond 1

TD = ReP / (k x Bottom Area)

TD = Drawdown time (hours)

k = Saturated hydraulic conductivity; infiltration rate (inches/hour)*

Bottom Area = Bottom area of stormwater BMP (square feet)

*ReP was adjusted to account for deduction in subsurface storage



 

CLIENT: Town of Scituate, MA

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE:

CHECKED BY: KM DATE:

250 Royall Street; Suite 200E PROJECT NO. 233681.02 SHEET NO.  

Canton, MA 02021

Tel: 800.426.4262

Drawdown Time (TD)

636 cubic feet

0.28 inches/hour

1,003 square feet

TD = 27.18 hours

ReP = 

k=

Bottom Area = 

TD  < 72 hours, therefore Standard has been met

Rep = Surface Water Portion of Recharge Volume (cubic feet)

*ReP was adjusted to account for deduction in subsurface storage

10/2/2023

10/2/2023

System Drawdown Calculations - Bioretention Pond 2

TD = ReP / (k x Bottom Area)

TD = Drawdown time (hours)

k = Saturated hydraulic conductivity; infiltration rate (inches/hour)*

Bottom Area = Bottom area of stormwater BMP (square feet)



 

CLIENT: Town of Scituate, MA

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE:

CHECKED BY: KM DATE:

250 Royall Street; Suite 200E PROJECT NO. 233681.02 SHEET NO.  

Canton, MA 02021

Tel: 800.426.4262

Drawdown Time (TD)

3,908 cubic feet

0.58 inches/hour

4,798 square feet

TD = 16.85 hours

*ReP was adjusted to account for deduction in subsurface storage

k = Saturated hydraulic conductivity; infiltration rate (inches/hour)*

Bottom Area = Bottom area of stormwater BMP (square feet)

ReP = 

k=

Bottom Area = 

TD  < 72 hours, therefore Standard has been met

Rep = Surface Water Portion of Recharge Volume (cubic feet)

10/2/2023

10/2/2023

System Drawdown Calculations - Infiltration Basin 4

TD = ReP / (k x Bottom Area)

TD = Drawdown time (hours)



 

CLIENT: Town of Scituate, MA

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE:

CHECKED BY: KM DATE:

250 Royall Street; Suite 200E PROJECT NO. 233681.02 SHEET NO.  

Canton, MA 02021

Tel: 800.426.4262

Required Groundwater Recharge (ReR)

ReR = F x Impervious Area

Impervious Area = Pavement and Rooftop Area On-site (square feet)

Impervious Area by NRCS Hydrologic Soil Type

IA 0.00 square feet 1,659.81 cubic feet

IB 0.00 square feet 54,854.00 square feet

IC 79,671.00 square feet 79,671.00 square feet

ID 0.00 square feet 1.45

ITotal 79,671.00 square feet 2,410.74           cubic feet

 ReR = 1,659.81 cubic feet

ReP= 14,718.00 cubic feet

Capture Area Adjustment

ReC = Adjusted minimum required recharge volume (Capture Area Adjustment)

 ReR =

Site Area Draining to Recharge Facilities=

Total site impervious area=

0.35

Silty Loam

Clay

0.25

0.10

Table 2.3.2: Recharge Target Depth by Hydrologic Soil Group

NRCS Hydrologic Soil Type

A

B

C

D

1,720.00

ReP  > ReR > ReC=, therefore Standard has been met

7,075.00

Total 14,718.00

4 - Infiltration Pond

2 - Bioretention Pond

10/4/2023

10/4/2023

ReR = Required recharge volume (cubic feet)

Standard #3: Groundwater Recharge Volume Calculations

F = Target depth factor associated with each hydrologic soil group (inches)

Approx. Soil Texture

Sand

Loam

Target Depth Factor (F)

0.60

Ratio of total site area to site area draining to recharge facilities=

ReC=

1 - Bioretention Pond

Proposed Groundwater Recharge Volume (ReP)

Proposed BMP Recharge Volume Provided

5,923.00



 

CLIENT: Town of Scituate, MA

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE:

CHECKED BY: KM DATE:

250 Royall Street: Suite 200E PROJECT NO. 233681.02 SHEET NO.  

Canton, MA 02021

Tel: 800.426.4262

Required Water Quality (WQVR)

WQVR = (DWQ / (12 inches/foot)) x (AIMP x (43,560 square feet/acre))

AIMP = Impervious Area (acres)

DWQ = 1.00 inches

AIMP = 79,671 square feet

WQVR = 6,639.25 cubic feet

WQVP= 12,307.00 cubic feet WQVP  > WQVR, therefore Standard has been met

Total

5 - Recharge Deduction

10/4/2023

10/4/2023

WQVR = Water quality volume required (cubic feet)

Standard #4: Water Quality Volume Calculations

DWQ = Water Quality Depth (inches)

Note: DWQ equals one-inch for discharges within a Zone II or Interim Wellhead Protection Area, to or near another critical area, runoff from a LUHPPL, or 

exfiltration to soils with an infiltration rate greater than 2.4 inches/hour; 1/2 inch for discharges near or to other areas.

1 - Bioretention Pond

Proposed Water Quality Volume (WQVP)

Proposed BMP Water Quality Volume Provided

-2,411.00

5,923.00

12,307.00

2 - Bioretention Pond 1,720.00

4 - Infiltration Pond 7,075.00



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 

Catch Basin 0.25 1.00 0.25 0.75

Sediment Forebay 0.25 0.75 0.19 0.56

Bioretention Area 0.90 0.56 0.51 0.06

0.00 0.06 0.00 0.06

0.00 0.06 0.00 0.06

Total TSS Removal = 94%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Stearns Meadow WTP

Prepared By: Woodard & Curran, JCC *Equals remaining load from previous BMP (E)

Date: 8/3/2023 which enters the BMP
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Subwatershed PR-5, PR-6 (lot), PR-9, PR-11

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Proprietary Treatment 

Practice 0.00 1.00 0.00 1.00

Bioretention Area 0.90 1.00 0.90 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

Total TSS Removal = 90%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Stearns Meadow WTP

Prepared By: Woodard & Curran, JCC *Equals remaining load from previous BMP (E)

Date: 8/3/2023 which enters the BMP

Subwatershed PR-6 (Roof), PR-12 (Roof)
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



CLIENT:

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE: 10/2/2023

CHECKED BY: KM DATE: 10/2/2023

250 Royall Street; Suite 200E PROJECT NO. 233681.02 SHEET NO. of

Canton, MA 02021

Tel: 800.426.4262

Riprap Class d50 (in) Apron Length, L (ft) Apron Depth, d (ft)

1 5 4D 3.5d50

2 6 4D 3.3d50

3 10 5D 2.4d50

4 14 6D 2.2d50

5 20 7D 2.0d50

6 22 8D 2.0d50

Outlet D (ft) Q (cfs) Tw (ft) d50 (ft)* d50 (in)* Riprap Class L (ft)* d (ft) W1 (ft)*

1.5' Dia. Outlet Culvert 1.5 16.76 0.6 0.82 10 3 10 2 5

*If necessary, value increased to the minimum allowable value required by the Massachusetts Stormwater Handbook

Massachusetts Stormwater Handbook Requirements

1. Riprap apron must have a minimum width of 5 feet. 

2. Riprap apron must have a minimum length of 10 feet. 

3. d50 must be at least 9 inches.

W2 (ft)*

11

Town of Scituate, MA

Riprap Classes and Apron Dimensions

Stormwater Treatment Calculations - Riprap Apron Sizing (Outlet from 4P)
Per the Federal Highway Administration - Hydraulic Engineering Circular No. 14, Third Edition - Hydraulic Design of Energy Dissipators for Culverts and Channels

Riprap Apron Design Calculations

Input Output
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d50 = median stone diameter (ft)

D = pipe diameter or channel width (ft)

Q = discharge from pipe during 10-year storm event (cfs)

g = acceleration due to gravity (32.2 ft/s2)

Tw = tailwater depth (ft)

d = depth of apron

W1 = width of apron at outlet (ft)

W2 = width of apron downstream

L = length of apron (ft)



CLIENT:

PROJECT: Stearns Meadow Water Treatment Plant

DESIGNED BY: JCC DATE: 1024/2023

CHECKED BY: KM DATE: 10/2/2023

250 Royall Street; Suite 200E PROJECT NO. 233681.02 SHEET NO. of

Canton, MA 02021

Tel: 800.426.4262

Riprap Class d50 (in) Apron Length, L (ft) Apron Depth, d (ft)

1 5 4D 3.5d50

2 6 4D 3.3d50

3 10 5D 2.4d50

4 14 6D 2.2d50

5 20 7D 2.0d50

6 22 8D 2.0d50

Outlet D (ft) Q (cfs) Tw (ft) d50 (ft)* d50 (in)* Riprap Class L (ft)* d (ft) W1 (ft)*

0.5' Dia. Outlet Culvert 0.5 1.04 0.2 0.75 9 3 10 2 5

*If necessary, value increased to the minimum allowable value required by the Massachusetts Stormwater Handbook

Town of Scituate, MA

Stormwater Treatment Calculations - Riprap Apron Sizing (Outlet from 8P)
Per the Federal Highway Administration - Hydraulic Engineering Circular No. 14, Third Edition - Hydraulic Design of Energy Dissipators for Culverts and Channels

Riprap Classes and Apron Dimensions

W2 (ft)*

8

1. Riprap apron must have a minimum width of 5 feet. 

2. Riprap apron must have a minimum length of 10 feet. 

3. d50 must be at least 9 inches.

Riprap Apron Design Calculations

Input Output

Massachusetts Stormwater Handbook Requirements
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d50 = median stone diameter (ft)

D = pipe diameter or channel width (ft)

Q = discharge from pipe during 10-year storm event (cfs)

g = acceleration due to gravity (32.2 ft/s2)

Tw = tailwater depth (ft)

d = depth of apron

W1 = width of apron at outlet (ft)

W2 = width of apron downstream

L = length of apron (ft)



Project: Stearns Meadow Water Treatment Plant

Location: Scituate, MA

Prepared For: Woodard & Curran

Purpose:

Reference:

Procedure:

where:

A = impervious surface drainage area (in square miles)

WQV = water quality volume in watershed inches (1" in this case)

Structure 

Name

Impv.

(acres)

A

(miles
2
)

tc

(min)

tc

(hr)

WQV  

(in)
qu (csm/in.) Q (cfs)

WQU 1 0.26 0.0004078 6.0 0.100 1.00 774.00 0.32

WQU 2 0.55 0.0008577 6.0 0.100 1.00 774.00 0.66

        

        

        

        

        

        

        

        

The WQf sizing calculation selects the minimum size CDS/Cascade/StormCeptor model capable of 

operating at the computed WQf peak flowrate prior to bypassing. It assumes free discharge of the 

WQf through the unit and ignores the routing effect of any upstream storm drain piping. As with all 

hydrodynamic separators, there will be some impact to the Hydraulic Gradient of the corresponding 

drainage system, and evaluation of this impact should be considered in the design.

qu = the unit peak discharge, in csm/in.

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is 

derived from the first 1" of runoff from the contributing impervious surface.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States Department of 

Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using 

the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the 

following units: cfs/mi
2
/watershed inches (csm/in).                           

Compute Q Rate using the following equation:

Q = (qu) (A) (WQV)

Q = flow rate associated with first 1" of runoff



Area 0.26 ac WQU 1

Weighted C 0.9  68

tc 6 min Particle size 0

CDS Model 1515-3  1.0 cfs

 CDS Hydraulic Capacitycfs

Rainfall 

Intensity
1 

(in/hr)

Percent Rainfall 

Volume
1

Cumulative 

Rainfall Volume

Total Flowrate 

(cfs)

Treated Flowrate 

(cfs)

Incremental 

Removal (%)

0.02 9.3% 9.3% 0.00 0.00 9.0

0.04 9.5% 18.8% 0.01 0.01 9.1

0.06 8.7% 27.5% 0.01 0.01 8.4

0.08 10.1% 37.6% 0.02 0.02 9.7

0.10 7.2% 44.8% 0.02 0.02 6.8

0.12 6.0% 50.8% 0.03 0.03 5.7

0.14 6.3% 57.1% 0.03 0.03 6.0

0.16 5.6% 62.7% 0.04 0.04 5.3

0.18 4.7% 67.4% 0.04 0.04 4.4

0.20 3.6% 71.0% 0.05 0.05 3.4

0.25 8.2% 79.1% 0.06 0.06 7.6

0.50 14.9% 94.0% 0.12 0.12 13.3

0.75 3.2% 97.3% 0.18 0.18 2.7

1.00 1.2% 98.5% 0.23 0.23 1.0

1.50 0.7% 99.2% 0.35 0.35 0.5

2.00 0.8% 100.0% 0.47 0.47 0.5

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

93.6

6.5%

93.5%

87.2%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

BASED ON AN AVERAGE PARTICLE SIZE OF 50 MICRONS

STEARNS MEADOW WATER TREATMENT PLANT

Removal Efficiency Adjustment
2
 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

SCITUATE, MA

Unit Site Designation

CDS Treatment Capacity



Area 0.55 ac WQU 2

Weighted C 0.9  68

tc 6 min Particle size 0

CDS Model 1515-3  1.0 cfs

 CDS Hydraulic Capacitycfs

Rainfall 

Intensity
1 

(in/hr)

Percent Rainfall 

Volume
1

Cumulative 

Rainfall Volume

Total Flowrate 

(cfs)

Treated Flowrate 

(cfs)

Incremental 

Removal (%)

0.02 9.3% 9.3% 0.01 0.01 9.0

0.04 9.5% 18.8% 0.02 0.02 9.1

0.06 8.7% 27.5% 0.03 0.03 8.3

0.08 10.1% 37.6% 0.04 0.04 9.5

0.10 7.2% 44.8% 0.05 0.05 6.7

0.12 6.0% 50.8% 0.06 0.06 5.6

0.14 6.3% 57.1% 0.07 0.07 5.8

0.16 5.6% 62.7% 0.08 0.08 5.1

0.18 4.7% 67.4% 0.09 0.09 4.3

0.20 3.6% 71.0% 0.10 0.10 3.3

0.25 8.2% 79.1% 0.12 0.12 7.2

0.50 14.9% 94.0% 0.25 0.25 12.0

0.75 3.2% 97.3% 0.37 0.37 2.3

1.00 1.2% 98.5% 0.49 0.49 0.8

1.50 0.7% 99.2% 0.74 0.74 0.3

2.00 0.8% 100.0% 0.99 0.99 0.2

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

89.7

6.5%

93.5%

83.2%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

BASED ON AN AVERAGE PARTICLE SIZE OF 50 MICRONS

STEARNS MEADOW WATER TREATMENT PLANT

Removal Efficiency Adjustment
2
 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

SCITUATE, MA

Unit Site Designation

CDS Treatment Capacity















 

 

 

Scituate, MA (0233681.02)  Woodard & Curran, Inc. 

Stearns Meadow Water Treatment Plant (WTP) Stormwater Management Report October 2023 

APPENDIX F: OPERATIONS & MAINTENANCE PLAN 

 



Town of Scituate, MA   October 2023 

STORMWATER MANAGEMENT SYSTEM 
OPERATION & MAINTENANCE PLAN 

 
This Stormwater Management System Operations & Maintenance Plan (the Plan) outlines measures that are essential for maintaining 
an effective stormwater management system at the Stearns Meadow Water Treatment Plant (WTP) and associated site improvements 
(the Site). Periodic and scheduled inspections and maintenance measures are recommended to prevent deficiencies and for proper 
performance of the stormwater management system. Failure to implement these measures can reduce the hydraulic capacity and the 
pollutant removal efficiency of stormwater measures potentially resulting in a reduced quality of stormwater runoff discharging from the 
Site.  

RESPONSIBLE PARTY & ESTIMATED ANNUAL BUDGET 

The party responsible for implementing this Plan and identifying the source of necessary funds is as follows: 
 

Town of Scituate  
600 Chief Justice Cushing Hwy 

Scituate, MA 02066 
Telephone: (781) 545-8732 

 

GOOD HOUSEKEEPING 

The Site will be maintained as clean and orderly. Routine inspections of the Site for debris and sediment accumulations shall be 
performed. Debris and sediment shall be disposed of in accordance with local and State requirements. 

INSPECTIONS & MAINTENANCE MEASURES 

Stormwater management is provided by sediment forebays, bioretention ponds, and Continuous Deflective Separation (CDS) units. 
These measures are illustrated on the Site Plans. Routine inspections and maintenance of the stormwater management system shall be 
performed in accordance with the Stormwater Management System Operation & Maintenance Plan for the Site. These measures are 
recommended to prevent deficiencies with the system that may result in poor quality stormwater runoff. 
 
A sample Inspection Form is attached that is recommended for use during inspections of the stormwater management system. The form 
includes a table that outlines specific inspection and maintenance measures, in addition to the following information that can be recorded 
by the inspector during the inspection. Completed Inspections Forms should be kept at the Site to enable both facility managers and 
regulatory agencies to ensure that operation of the system is in compliance with permit requirements.  

LANDSCAPE MANAGEMENT 

Lawn and landscaped areas shall be inspected for patches of dead vegetation and erosion. If these conditions occur, effected areas shall 
be stabilized and replanted with vegetation to prevent sediment from entering the stormwater management system. 

The following additional measures are provided in an effort to minimize the potential for runoff pollution due to overwatering, dead 
vegetation and erosion, direct disposal of lawn clippings, and over-application of materials such as fertilizers and pesticides. 

Lawn Mowing 

The following mowing practices are recommended: 

• Maintain sharp mower blades. 
• Grass shall not be cut shorter than 2 to 3 inches to minimize weed growth. Grass can be cut lower in the spring and fall to stimulate 

root growth, but no shorter than 11/2 inches. 
• Do not dispose of grass clippings within the stormwater management system. 
• Employ practices to minimize the potential for grass clippings to enter the stormwater management system. 



Town of Scituate, MA   October 2023 

Fertilizers & Pesticides 

Use of pesticides and fertilizers should be minimized to the extent practicable. Application of these materials may degrade the quality of 
stormwater runoff and should therefore be applied judiciously. In addition, fertilizers and pesticides shall not be applied when rain is 
expected. These materials should be stored under cover to prevent their exposure to stormwater. 
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STORMWATER MANAGEMENT SYSTEM INSPECTION FORM 

Town of Scituate, MA 
Stearns Meadow Water Treatment Plant 

453 Chief Justice Cushing Highway 
Scituate, MA 02066 

 

Name of Inspector:  

Date/Time:   

Weather:  

Date of Last Inspection:  

 

Items Inspected (Refer to Table 1. Provide additional sheets if necessary.): 

 

 

 

 

 

 

 

 

 

 

Comments & Corrective Actions Taken (Provide additional sheets if necessary.): 
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Table 1 –Operations & Maintenance Measures 

Bioretention Pond 

Objective: Maintain the infiltration and storage capacity of the bioretention pond section. 

Frequency Measure 

Monthly 

• Remove accumulated trash from the area and at the outlet structure. 

• Inspect vegetation on a regular basis while vegetation is being established. 

• Assess bank stability and erosion after major storm events. 

• Remove obstructions that may impede flow through the basin, including trash, debris, and 
accumulated grass clippings and leaves. Dispose of material in accordance with all applicable 
regulations. 

• Inspect species distribution/survival, damage to embankments and spillways from burrowing 
animals, water elevations, and outlet condition. 

Bi-annually 
• Embankment should be mowed twice each year. Other area surrounding wetlands should not 

require mowing. Mowing and fertilizing help promote vigorous growth of plant roots and resist 
erosion 

Annually 

• Replace or add organic material to improve performance 

• Replace damaged or unhealthy plantings 

• Maintain vegetative cover on embankments and spillways. Confirm embankment are dense 
and healthy 

After Heavy 
Rainfall Events1 

• Do not stockpile snow on bioretention pond surface. This will require additional maintenance 
and vacuuming. 

 

1 At a minimum, perform inspections twice a year for the first year and annually thereafter. 

 

Closed Conduit Drainage Systems/Deep Sump Catch Basins/Outlet Control Structure/Hoods 

Objective: Preserve the hydraulic capacity of the closed conduit drainage systems. 

Frequency Measure 

Quarterly 

• Remove sediment from bottom of catch basin whenever the depth of sediment is greater than 
or equal to half the sump depth. Dispose of sediment in accordance with all applicable 
regulations. 

• Remove obstructions that may impede flow through catch basin grates, including trash, debris, 
and accumulated grass clippings and leaves. Dispose of material in accordance with all 
applicable regulations. 

• Avoid placement of snow on top of catch basin grates. 

• Inspect catch basin grates and manhole covers for damage. Repair as necessary. Covers and 
grates shall not be welded to the frame so that the structure can be inspected and maintained.  

• Inspect drainage piping for structural deficiency and debris accumulation. Repair piping as 
required. Dispose of material in accordance with all applicable regulations.  

After Heavy 
Rainfall Events1 

• Remove sediment from bottom of catch basin when using ½ sump depth with sediment. Dispose 
of sediment in accordance with all applicable regulations. 

1 At a minimum, perform inspections twice a year for the first year and annually thereafter. 
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Sediment Forebay 

Objective: Maintain the storage capacity and removal efficiency of the sediment forebay 

Frequency Measure 

Monthly 

• Inspect area for signs of erosion. Stabilize accordingly with similar size riprap. 

• Remove obstruction that may limit runoff from entering the sediment forebay, including 
sediment, trash, debris, and leaves. 

• Maintain access to the basin. 

Quarterly 
• Sediment shall be cleaned out of the sediment forebay when it accumulates to a depth of more 

than ½ the design depth 

After Heavy 
Rainfall Events1 

• Inspect for ponded water 24-hours or several days after event. If water is ponded inside the 
sediment forebay, it may indicate that the bottom of the forebay has failed or that the bottom is 
clogged, To rehabilitate a failed sediment forebay, remove all riprap from the bottom and strip 
all accumulated sediment from the bottom. The bottom of the forebay must be scarified and 
tilled to induce infiltration and replace riprap. 

1 At a minimum, an event accumulating 2.7 inches of rainfall in a 24-hour period. 

 

Infiltration Basin 

Objective: Maintain the storage capacity of the detention basin. 

Frequency Measure 

Monthly 

• Inspect contributing drainage areas for any sediment or debris. 

• Inspect detention basin, flared end section, outlet control structure, v-notch weir, and trash rack 
for any sediment, debris and other obstructions that may impede flow. 

• Inspect detention basin and outlet control for structural damage. 

• Inspect the detention basin for erosion. 

• Observe the water level in the detention basin. Verify that the basin is dry or that the water 
level is decreasing, and the water is discharging into the swale. 

• Remove sediment and debris from contributing drainage areas. 

• Remove debris and other obstructions from detention basin. 

• Remove sediment, debris and other obstructions that may impede flow through the outlet 
control structure (i.e. trash, debris and leaves). 

 

Bi-annually 

• Mow basin vegetation annually along maintenance rights-of-way and the embankment. The 
remaining setback can be mowed every other year. 

• Remove grass clippings and leaves from the area. 

• Remove silt/sediment from the pond bottom when the sediment volume exceeds 10% of the 
total basin volume. 

• Repair minor erosion observed along the embankments. 

•  

Annually 

• Repair damage (if any) to detention basin, flared end section, outlet control structure, and trash 
rack. 

• All repaired areas/infrastructure shall be restored according to original design specifications. 

After Heavy 
Rainfall Events1 

• Inspect for ponded water 24-hours or several days after event. If water is ponded it may indicate 
that the bottom of the basin has failed. To rehabilitate a failed basin, remove top 6 inches and 
roto-till the surface to a depth of 12 inches. Restore basin to original cross-section and seed to 
restore ground cover. 

1 At a minimum, an event accumulating 2.7 inches of rainfall in a 24-hour period. 
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Continuous Deflective Separation (CDS) Unit 

Refer to CDS Inspection and Maintenance Guide 

 



CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.3 3.0 0.9 1.3 1.0

CDS2020 5 1.3 3.5 1.1 1.3 1.0

CDS2025 5 1.3 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7



CDS Inspection & Maintenance Log

CDS Model:  Location: 

  Water Floatable Describe 
Maintenance

 

 Date depth to Layer Maintenance 
Personnel

 Comments

  sediment1 Thickness2 Performed
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1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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Scituate, MA (0233681.02)  Woodard & Curran, Inc. 

Stearns Meadow Water Treatment Plant (WTP) Stormwater Management Report October 2023 

APPENDIX G: MASSDEP CHECKLIST FOR STORMWATER REPORT 
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