






















EXECUTIVE SUMMARY 
 
Groen Construction proposes to construct a 52-Unit Apartment Building on a 8.4-acre parcel of land 
located at the end of Wadleigh Road in Rochester, NH.  A drainage analysis of this parcel was 
conducted for the purpose of estimating the peak rate of stormwater runoff and to subsequently design 
adequate drainage structures.  Two models were compiled, one for the area in its existing (pre-
construction) condition, and a second for its proposed (post-construction) condition. The analysis was 
conducted using data for the 2 Year – 24 Hour (3.08”), 10 Year – 24 Hour (4.63”), 25 Year– 24 Hour 
(5.84") storm events using the USDA SCS TR-20 method within the HydroCAD Stormwater 
Modeling System environment. A summary of the existing and proposed conditions peak rates of 
runoff is as follows: 

 
 

COMPONENT PEAK RATE OF RUNOFF (CUBIC FEET/SECOND) 
 2 Year 10 Year 25 Year 

 Existing Proposed Existing Proposed Existing Proposed 

Analysis Point #1 10.49 9.41 23.94 20.61 35.83 30.95 

Analysis Point #2 2.39 2.10 4.33 3.95 5.87 5.43 

 
The project site is located in Zone Highway/Commercial. The subject parcel consists primarily 
woodlands with an existing cell tower and gravel access road. The site is primarily undeveloped with 
the exception of the cell tower structure. The entrance to the site is by way of the existing paved 
Wadleigh Road which is the entrance to the abutting Anchorage Inn. The existing topography is such 
that the existing conditions site analysis requires four (4) subcatchments. The site drains in a northerly 
direction to a wetland adjacent to Axe Handle Brook (Analysis Point #1). The existing paved portion 
drains westerly to an existing drainage system located at the entrance of the site adjacent to Route 125, 
which outlets to Analysis Point #2. 

 
The proposed site development consists of the aforementioned apartment complex with associated 
paved parking areas. The site is accessed by an approximate 650-foot extension of the existing 
Wadleigh Road. Wadleigh Road will also be widened from 20’ to 26’ to accommodate the increase in 
traffic and the addition of a bike lane. The remainder of the site is divided into fifteen subcatchments. 
The runoff from these subcatchments has increased from that of the existing conditions due to the 
addition of the impervious buildings and paving. This runoff will be directed via site grading and 
closed drainage to three stormwater management areas located throughout the site. As shown in the 
above table, the proposed peak rates of stormwater runoff will be reduced from that of existing 
conditions for all analysis points. 
 
 
 
 
 
 
 
 
 



 
TABLE OF CONTENTS 
 
Executive Summary 
 
USGS Quadrangle  
 
1.0 Rainfall Characteristics       Page 1 
 
2.0 Existing Conditions Analysis      Page 1 
 
3.0 Proposed Conditions Analysis      Pages 1-2 
 
4.0 Sediment & Erosion Control Best Management Practices  Pages 2-8 
 
5.0 Conclusion        Page 9 
 
Appendix I Existing Conditions Analysis 
 

2 Year - 24 Hour Summary 
10 Year - 24 Hour Complete 
25 Year - 24 Hour Complete 
 

Appendix II Proposed Conditions Analysis 
 

2 Year - 24 Hour Summary 
10 Year - 24 Hour Complete 
25 Year - 24 Hour Complete 

 
Appendix III Charts, Graphs, and Calculations 
 
Enclosed:  Sheet W1 Existing Conditions Watershed Plan 
  Sheet W2 Proposed Conditions Watershed Plan 
    



Groen Construction, Wadleigh Road Apartments November 3, 2021 
Drainage Analysis and Erosion and Sediment Control Plan Page 1 
 

1.0 RAINFALL CHARACTERISTICS 
 
This drainage report includes an existing conditions analysis of the area involved in the proposed 
development, as well as a proposed condition, or post-construction analysis, of the same location. 
These analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve 
numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in analyzing the 
data for the 2 Year – 24 Hour (3.08”), 10 Year – 24 Hour (4.63”), and 25 Year – 24 Hour (5.84") storm 
events.   

 
As the table in the Executive Summary demonstrates, the proposed peak rates of runoff will be reduced 
from the existing conditions of the site, thereby minimizing any potential for a negative impact on 
abutting properties or infrastructure by allowing for better control of peak rates of stormwater runoff.   
 
 
2.0 EXISTING CONDITIONS ANALYSIS 
 
The subject parcel consists primarily of undeveloped woodland with the exception of a cell tower 
structure and gravel access road. The entrance to the site is by way of the existing paved Wadleigh 
Road which is the entrance to the abutting Anchorage Inn. The existing topography is such that the 
existing conditions site analysis requires four (4) subcatchment. The topography of the site varies from 
flat to steep throughout the site, with some slopes that are adjacent to the wetland exceeding 15%. 

 
Classified through the use of the Natural Resources Conservation Service’s web soil survey, the land 
of the site is composed of two soil types. The in-situ soils are categorized into Hydrologic Soil Group 
C, with an area of D soils located in the northwest portion of the site (see appendix for soil types and 
HSG designations). Most of the development is located on HSG C type soils that comprise most of the 
site. 
 
The majority of the site drains in a northerly direction to a wetland area adjacent to Axe Handle Brook 
(Analysis Point #1). The remainder of the site drains southerly to an existing catch basin and drainage 
system located southerly of the site adjacent to Route 125 (Analysis Point #2). 
 
 
3.0 PROPOSED CONDITIONS ANALYSIS  
 
The addition of the proposed impervious paved areas and buildings causes an increase in the curve 
number (Cn) and a decrease in the time of concentration (Tc), the net result being a potential increase in 
peak rates of runoff from the site. The proposed site development consists of the aforementioned 
apartment building with associated pavement/parking areas. The site is accessed by the construction of 
an approximately 650- foot extension of Wadleigh Road.  Wadleigh Road will also be widened to 
allow for an increase of traffic.  Wadleigh Road will be regraded to allow for the southerly half to 
continue to flow to the existing drainage system (Subcatchment 12S). Subcatchment 11S consists of 
the northerly half of Wadleigh, which will be regraded to flow into a focal point stormwater treatment 
system and be released to Analysis Point 1.  
 
The runoff from the extended Wadleigh Road, Subcatchments 7S1 and 7S2, will flow via closed 
drainage to Bioretention Pond 3P, which outlets to AP1.  A portion of the Existing Anchorage Inn site 
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(Subcatchment 7S) will be redirected to flow to a cross culvert under Wadleigh Road to eliminate 
offsite flow over the travelway and to Analysis Point #1.  
 
The remainder of the site is divided into 11 subcatchments. The runoff from Subcatchments 2S and 3S 
will flow to Focal Point Treatment systems and to a subsurface detention system located under the 
main parking area.  The runoff from Subcatchment 5S will flow to an additional Focal Point and 
subsurface detention system located under the parking area southerly of the building.  Stormwater from 
both of these systems will be treated using Pre-Tx structures outletting to focal points. As shown in the 
above table, the proposed peak rates of stormwater runoff will be reduced from that of existing 
conditions for all analysis points. 
 
As shown in the table within the Executive Summary, the proposed peak rates of stormwater runoff 
will be reduced from that of existing conditions for all analysis points. 
 
In an effort to reduce sedimentation and erosion, the outlets of all culverts will be protected from 
erosion by the use of riprap protection aprons.  Overall, the structures outlined in this proposal provide 
for adequate treatment of stormwater runoff for sediment and associated pollutants. 
 
Pollutant Removal  
 
FocalPoint is approved by NH AOT site development projects and provides the following standalone 
pollutant removal efficiencies: 91% TSS, 66% phosphorous and 48% nitrogen. A cut sheet for the 
Focal Point efficiencies is included with this submittal and listed in the Drainage Report.  
Bioretention Ponds are listed in AoT Stormwater Regulations as having pollutant removal efficiencies 
of 90% TSS, 65% PH and 65% Nitrogen.  Combined with Deep sump catch basins and a Sediment 
Pond in the Treatment Train, the combined pollutant removal for the Bioretention Area is almost 100% 
TSS. 70% PH and 70% Nitrogen.  
 
    
4.0 SEDIMENT & EROSION CONTROL BEST MANAGEMENT PRACTICES 
 
The proposed site development is protected from erosion and the roadways and abutting properties are 
protected from sediment by the use of Best Management Practices as outlined in the NHDES 
Stormwater Manual. Any area disturbed by construction will be re-stabilized within 30 days and 
abutting properties and wetlands will suffer minimal adversity resultant of this development. All 
swales and drainage structures will be constructed and stabilized prior to having runoff directed to 
them. 
 
4.1 Organic Filter Berm 
 
The plan set demonstrates the location of organic filter berm for sediment control. Sheet E1 – Erosion 
and Sediment Control Details, has the specifications for installation and maintenance of the filter berm. 
In areas where the limits of construction need to be emphasized to operators, construction fence for 
added visibility will be installed. Orange construction fence will be VISI Perimeter Fence by Conwed 
Plastic Fencing, or equal. The four-foot fencing to be installed using six foot posts at least two feet in 
the ground at a spacing of six to eight feet. 

 
4.2 Stabilized Construction Entrance 
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A temporary gravel construction entrance provides an area where mud can be dislodged from tires 
before the vehicle leaves the construction site to reduce the amount of mud and sediment transported 
onto paved municipal and state roads. The stone size for the pad should be between 1 to 2 inch coarse 
aggregate, and the pad itself constructed to a minimum length of 50 feet for the full width of the access 
road. The aggregate should be placed at least six inches thick. A plan view and profile are shown on 
Sheet E1. 

 
4.3 Environmental Dust Control 
 
Dust will be controlled on the site by the use of multiple Best Management Practices. Mulching and 
temporary seeding will be the first line of protection to be utilized where problems occur. If dust 
problems are not solved by these applications, the use of water can be applied. Dump trucks hauling 
material from the construction site will be covered with a tarpaulin. 
 
4.4 Vegetated Stabilization 

 
All areas that are disturbed during construction will be stabilized with vegetated material within 30 
days of breaking ground. Construction will be managed in such a manner that erosion is prevented and 
that no abutting property will be subjected to any siltation, unless otherwise permitted. All areas to be 
planted with grass for long-term cover will follow the specification on Sheet E1 using seeding mixture 
C. 

 
4.5 Stone Grade Stabilization Structures (Check Dams) 

 
Stone check dams will be constructed in the ditch line where specified on the plan set and in 
accordance with Figures 15.2 and 15.3 of the NHDES Stormwater Manual. They will be constructed 
from 2-inch to 3-inch stone riprap to a height of 24-inches. The maximum slope of the stone will be 2 
to 1. The check dams will be spaced based on a flow depth of 18-inches so that the top of one check 
dam is at an equal elevation to the toe of the next up-slope check dam. For example, for a slope of 8% 
the spacing will be 18.75 feet (1.5’ / .08 ‘/’ = 18.75'). 

 
4.6 Temporary Sediment Traps 
 
Temporary Sediment Traps are small temporary ponding areas that are formed by excavation or by 
constructing an earthen embankment across a drainage way and providing a stabilized outlet. These 
structures intercept sediment-laden runoff from small, disturbed areas and detain it long enough for the 
majority of the sediment to settle out into the sump of the trap. 
 
4.7 Riprap Outlet Protection 
 
Riprap Outlet Protection will be provided at the outlet of all culverts that discharge runoff into the 
environment (as opposed to a catch basin). The riprap outlet protection has been designed with the 
equations provided in the NHDES Stormwater Manual depending on inlet or outlet control. Details of 
the protection design can be found on Sheet E1 – Erosion & Sediment Control Details. 

 
4.8 Riprap Inlet Protection Aprons 
 
Riprap Inlet Protection Aprons are four-foot by four-foot sections of riprap placed on the ground in 
front of the inlet of a culvert. These aprons, built to the same specifications as the outlet protection 
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aprons mentioned above, help to prevent the growth of vegetation directly adjacent to an inlet, 
therefore reducing the potential for a debilitating clog. 
 
4.9 Drain Manholes 
 
A drain manhole is a pre-cast concrete structure intended for the transport of stormwater, typically 
utilized in streets and parking areas.. These structures are to be cleaned regularly. 
 
4.10 Catch Basins with Grease Hoods and Sumps 
 
A Catch Basin is a pre-cast concrete structure intended for the transport of stormwater, typically 
utilized in streets and parking areas. All Catch Basins are to be equipped with grease hoods designed to 
trap oils and floatable sediment and three-foot sedimentation sumps in order to provide an area for 
sediment to settle out of runoff prior to its discharge from the structure. These structures are to be 
cleaned regularly. 
 
 
4.11 Erosion Control Blanket (Jute Mat) 
 
In newly graded areas where there exists the potential for extensive erosion prior to the establishment 
of an adequate vegetative cover, an erosion control blanket or jute mat may be required. A tightly 
woven fabric of fibers (preferably biodegradable) or a synthetic mesh, the blanket provides stability by 
trapping soil particles, shields loam and seed from rain and runoff, retains moisture for seed 
germination, deposits additional bio-mass after the blanket rots, and provides temporary (or 
permanent) reinforcement to turf on slopes, in channels, and along shorelines. 
 
4.12 Rock Stabilized Steep Slope 
 
In newly graded areas where there exists the potential for extensive erosion because of steep slope 
conditions, a Rock Stabilized Slope may be required. A tightly woven fabric of fibers or a synthetic 
mesh should be placed under the rock and a layer of sand to be placed over the fabric to protect from 
puncture. The blanket provides stability by trapping soil particles, and provides temporary (or 
permanent) reinforcement to turf on slopes, in channels, and along shorelines. 
 
 
4.13 LOW IMPACT DEVELOPMENT (LID ) PRACTICES 
 
LID is a site planning and design strategy intended to maintain or replicate predevelopment hydrology 
through the use of site planning, source control, and small-scale practices integrated throughout the site 
to prevent, infiltrate, and manage stormwater runoff as close to its source as possible. Examples of LID 
strategies are pervious pavement, rain gardens, green roofs, bioretention basins and swales, filtration 
trenches, and other functionally similar BMPs located near the stormwater runoff source. 
 
 
4.14 Raingarden - Bioretention cells 
 
Construction Component – Excavate a hole at least 3 ft deep and consist of, from the bottom up: 
 A geotextile fabric between natural soils and constructed media 
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 A base of coarse clean stone in which a 4 to 6 inch perforated underdrain is usually installed 
 A layer of lightly compacted soil media at least 18 inches thick. See detail sheet for Soil filter 

media blend specifications. 
 Vegetation mix that are both drought and flood tolerant. See Detail sheet for recommended 

plantings. 
 Covers of 2-3 inches of aged, fibrous bark mulch. 
 
4.15 FocalPoint Bioretention System  
 

1. FocalPoint Biofiltration System 
 
 FocalPoint is an ultra-efficient, modular biofiltration system that treats and drains large volumes of 
stormwater runoff in a small footprint to meet post-construction stormwater treatment requirements. 
The system removes pollutants from stormwater runoff through the physical, chemical and biological 
mechanisms of its soil, plant and microbe complex infiltration flow rates for the system’s standard 
media. 
 
I. Summary	

The following general specifications describe the components and installation requirements 
for a volume based High Performance Modular Biofiltration System (HPMBS) that utilizes 
physical, chemical and biological mechanisms of a soil, plant and microbe complex to remove 
pollutants typically found in urban storm water runoff. The modular treatment system in 
which the biologically active biofiltration media is used shall be a complete, integrated system 
designed to be placed in Square Foot or Linear Foot increments per the approved drawings to 
treat contaminated runoff from impervious surfaces. 

The High Performance Modular Biofiltration System (HPMBS) is comprised of the following 
components: 

A. Plant	Component	

1. Manufacturer shall provide a regionalized list of acceptable plants. 
 

2. Plants, as specified in the approved drawings/manufacturer’s plant list, shall be 
installed at the time the HPMBS is commissioned for use. 

3. Plants and planting are typically included in landscape contract. 
 

B. Biofilter	Component	

1. This component employs a high performance cross-section in which each element is 
highly dependent on the others to meet the performance specification for the 
complete system. It is important that this entire cross-section be provided as a 
complete system and installed as such. 

 
2. As indicated in the approved drawings, the elements of the Biofilter include: 

 
A. A	mulch	protective	layer	(if	specified).	
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B. An	 advanced	 high	 infiltration	 rate	 biofiltration	 planting	 media	 bed	 which	
utilizes	 physical,	 chemical	 and	 biological	mechanisms	 of	 the	 soil,	 plant,	 and	
microbe	complex,	to	remove	pollutants	found	in	storm	water	runoff.	

	
C. A	separation	layer	which	utilizes	the	concept	of	‘bridging’	to	separate	the	

biofiltration	media	from	the	underdrain	without	the	use	of	geotextile	fabrics.	

D. A	wide	aperture	mesh	layer	utilized	to	prevent	bridging	stone	from	entering	
the	underdrain/storage	element.	

	
E. A	modular,	high	infiltration	rate	‘flat	pipe’	style	underdrain/storage	system	

which	is	designed	to	directly	infiltrate	or	exfiltrate	water	through	its	surface.	
The	modular	underdrain	must	provide	a	minimum	of	95%	void	space.	

C. Energy	Dissipation	Component	

1. An Energy Dissipation Component is typically specified to slow and spread out water 
as it enters the system. This component is dependent upon the design in the 
approved drawings, but typically consists of a rock gabion, rock filter dam or dense 
vegetation element, such as native grasses, either surrounding the Biofiltration 
Component or located immediately upstream of it. 

D. Pretreatment	Component	

1. Pretreatment, when specified, is typically accomplished by locating the Biofiltration 
Component downstream of a swale, curb cut/rock apron, sediment forebay, deep or 
shallow sump water quality manhole, etc. These BMPs should target trash and debris 
and medium to coarse sediment. 

E. Observation	and	Maintenance	Component	

1. An Observation and Maintenance Port shall be installed per the approved drawings 
to provide for easy inspection of the underdrain/storage element, and cleanout 
access if needed. 

F. Extreme	Event	Overflow	(by	others)	

1. An Extreme Event Overflow should be located external to, but near the Biofiltration 
element to provide bypass when needed. This may be an overland flow bypass 
structure, beehive overflow grate structure, or equivalent that serves the purpose. If 
beehive overflow structures is utilized it should include a removable filter insert to 
provide a minimum of 50% TSS removal and control of gross pollutants, trash and 
floatables. 

 
II. Quality	Assurance	and	Performance	Specifications	

The quality and composition of all system components and all other appurtenances and 
their assembly process shall be subject to inspection upon delivery of the system to the work 
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site. 

Installation is to be performed only by skilled work people with satisfactory record of 
performance on earthworks, pipe, chamber, or pond/landfill construction projects of 
comparable size and quality. 

A. Plants	

1. Plants must be compatible with the HPMBS media and the associated highly variable 
hydrologic regime. Plants are typically facultative with fibrous roots systems such a 
native grasses and shrubs. 

 
2. Manufacturer shall provide a regionalized list of acceptable plants. 

 
3. All plant material shall comply with the type and size required by the approved 

drawings and shall be alive and free of obvious signs of disease. 

B. Mulch	

1. Mulch, typically double shredded hardwood (non-floatable), shall comply with the type 
and size required by the approved drawings, and shall be screened to minimize fines. 
Rock mulch is an alternative to wood based mulch and typically consists of clean, 
rounded river rock (3-4” diam in size). 

C. Biofiltration	Media	

1. Biologically active biofiltration media shall be visually inspected to ensure appropriate 
volume, texture and consistency with the approved drawings, and must bear a batch 
number marking from the manufacturer which certifies performance testing of the 
batch to meet or exceed the required infiltration rate (100 in/hr). A third-party 
laboratory test must be provided to certify the 100 in/hr rate. 

 
2. At no additional cost and within the first year following installation, authorized value- 

added reseller shall provide one site visit/maintenance training at the request of owner 
or owners representative. The owner or owners’ rep will be supplied with the first round 
of replacement mulch by the reseller at no cost, so long as it occurs in the first year 
following installation. 

3. Pollutant Removal performance, composition and characteristics of the 
Biofiltration Media must meet or exceed the following minimum standards as 
demonstrated by testing acceptable to the project engineer: 

 

Pollutant	 Removal	Efficiency	
TSS 91% 

Phosphorus 66% 
Nitrogen 48% 

Composition	and	Characteristics	
Sand - Fine < 5% 

Sand – Medium 10% - 15% 
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Sand – Coarse 15% - 25% 
  

Sand – Very Coarse 40% - 45% 
Gravel 10% - 20% 

Infiltration Rate >100 inches per hour 
Peat Moss* 5% - 15% 

*	Peat	Moss	Specification	
Listed by Organic Materials Review Institute 

100% natural peat (no composted, sludge, yard or leaf waste) 
Total Carbon >85% 

Carbon to Nitrogen Ratio 15:1 to 23:1 
Lignin Content 49% to 52% 

Humic Acid >18% 
pH 6.0 to 7.0 

Moisture Content 30% to 50% 
95% to 100% passing 2.0mm sieve 

> 80% passing 1.0mm sieve 
 

D. Underdrain/Storage	System	

1. Underdrain/storage components shall be manufactured in an ISO certified facility 
and be manufactured from at least 90% recycled materials. 

2. Underdrain/storage components shall meet or exceed the following 
characteristics: 

Property Value 
Surface Void Area ≥ 85% 

Unit Weight 3.25 lbs/cf 
Service Temperature -14° to 167° 

Unconfined Crush Strength 32.48 psi 
180 Day Creep Test 

Load Applied – Initial and Sustained 11.16 psi 
 Creep Sustained – After 180 Days 0.20 inches 
 Creep Sustained – After 180 Days 1.13 % 
 Projected Creep – 40 years 1.72% 

 
E. Separation	Mesh	

1. Separation Mesh shall be composed of high-tenacity monofilament polypropylene 
yarns that are woven together to produce an open mesh geotextile which shall be inert 
to biological degradation and resistant to naturally encountered chemicals, alkalis and 
acids. The mesh shall meet or exceed the following characteristics: 

 
Properties Test Method Unit Min Ave Roll Value 

MD CD 

Tensile Strength ASTM 
D4595 

kN/m 
(lbs/ft) 

21 (1440) 25.3 (1733) 



Groen Construction, Wadleigh Road Apartments November 3, 2021 
Drainage Analysis and Erosion and Sediment Control Plan Page 9 
 

Creep Reduced 
Strength 

ASTM 
D5262 

kN/m 
(lbs/ft) 6.9 (471) 8.3 (566) 

Long Term Allowable 
Design Load GRI GG-4 kN/m 

(lbs/ft) 5.9 (407) 7.2 (490) 

UV Resistance 
(at 500 hours) 

- % strength 
retained 

90 

Aperture Size 
(machine direction) - mm (in) 2 (0.08) 

Aperture Size (cross 
machine direction) 

- mm (in) 2 (0.08) 

Mass/Unit Area ASTM 
D5261 

g/m2 

(oz/yd2) 
197 (5.8) 

 

F. Bridging	Stone	

1. Bridging Stone shall be 3/8” pea gravel, or other diameter sized to prevent 
migration of filter media, as specified by manufacturer. 

2. Stone must be washed and free from sediment, soil and contaminants. 
 
 
 
 
4.16 Construction Sequence  
 

2. Prior to the start of any activity, it is the responsibility of the site’s Developer (or 
Owner) to file a Notice of Intent (NOI) form and a copy of one (shared) Stormwater 
Pollution Prevention Plan (SWPPP) with the U.S. Environmental Protection Agency 
(EPA) in order to gain coverage under the NPDES General Permit for Stormwater 
Discharges from Construction Activities.  A pre-construction meeting shall be held 
prior to the start of construction to discuss the SWPPP and all associated 
responsibilities.  Participants shall include the developer (or owner), the General 
Contractor, the Site Contractor, and the Engineer. 

 
3. Wetland boundaries shall be clearly marked by the project’s land surveyor prior to the 

start of construction. 
 
4. Cut and remove trees in construction area as required or directed. 
 
5. Install silt fencing, and construction entrances prior to the start of earthwork.  These 

shall be maintained until the final pavement surfacing and landscaping areas are 
established. 

 
6. Clear, cut, grub, and dispose of debris in approved facilities.  This includes any required 

demolition of existing structures, utilities, etc. 
 
7. Construct and/or install temporary sediment basin(s) as required.  These facilities shall 

be installed and stabilized prior to directing runoff to them. 
 



 

APPENDIX I 
 

EXISTING CONDITIONS DRAINAGE ANALYSIS 
 
 

Summary 2 YEAR  
Summary 10 YEAR  
Complete 25 YEAR  

 



1S

Subcatchment 1S

2S

Subcatchment 2S
3S

Subcatchment 3S
AP1

Analysis Point #1

AP2

Analysis Point #2

Routing Diagram for 21137-PRE DEVELOPMENT
Prepared by {enter your company name here},  Printed 10/29/2021
HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



21137-PRE DEVELOPMENT
  Printed  10/29/2021Prepared by {enter your company name here}

Page 2HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-YR STORM Type III 24-hr Default 24.00 1 3.08 2
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  Printed  10/29/2021Prepared by {enter your company name here}

Page 3HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.235 74 >75% Grass cover, Good, HSG C  (3S)
0.286 96 Gravel surface, HSG C  (1S, 2S, 3S)
0.188 98 Paved parking, HSG C  (3S)
5.978 70 Woods, Good, HSG C  (1S, 2S)
0.838 77 Woods, Good, HSG D  (2S)

7.525 73 TOTAL AREA
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Page 4HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
6.687 HSG C 1S, 2S, 3S
0.838 HSG D 2S
0.000 Other

7.525 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 2S 0.00 0.00 22.0 0.0330 0.011 0.0 18.0 0.0



Type III 24-hr  2-YR STORM Rainfall=3.08"21137-PRE DEVELOPMENT
  Printed  10/29/2021Prepared by {enter your company name here}

Page 6HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,493 sf   0.00% Impervious   Runoff Depth>0.80"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=71   Runoff=2.95 cfs  0.267 af

Runoff Area=134,265 sf   0.00% Impervious   Runoff Depth>0.90"Subcatchment 2S: Subcatchment 2S
   Flow Length=575'   Tc=13.7 min   CN=73   Runoff=2.35 cfs  0.232 af

Runoff Area=20,050 sf   40.93% Impervious   Runoff Depth>1.73"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=86   Runoff=0.92 cfs  0.066 af

   Inflow=5.17 cfs  0.499 afReach AP1: Analysis Point #1
   Outflow=5.17 cfs  0.499 af

   Inflow=0.92 cfs  0.066 afReach AP2: Analysis Point #2
   Outflow=0.92 cfs  0.066 af

Total Runoff Area = 7.525 ac   Runoff Volume = 0.566 af   Average Runoff Depth = 0.90"
97.50% Pervious = 7.337 ac     2.50% Impervious = 0.188 ac
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 10-YR STORM Type III 24-hr Default 24.00 1 4.63 2
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,493 sf   0.00% Impervious   Runoff Depth>1.84"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=71   Runoff=7.34 cfs  0.610 af

Runoff Area=134,265 sf   0.00% Impervious   Runoff Depth>1.99"Subcatchment 2S: Subcatchment 2S
   Flow Length=575'   Tc=13.7 min   CN=73   Runoff=5.52 cfs  0.511 af

Runoff Area=20,050 sf   40.93% Impervious   Runoff Depth>3.12"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=86   Runoff=1.63 cfs  0.120 af

   Inflow=12.60 cfs  1.121 afReach AP1: Analysis Point #1
   Outflow=12.60 cfs  1.121 af

   Inflow=1.63 cfs  0.120 afReach AP2: Analysis Point #2
   Outflow=1.63 cfs  0.120 af
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 7.34 cfs @ 12.15 hrs,  Volume= 0.610 af,  Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
169,441 70 Woods, Good, HSG C

4,052 96 Gravel surface, HSG C
173,493 71 Weighted Average
173,493 100.00% Pervious Area

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

6.1 50 0.1200 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

3.5 300 0.0800 1.41 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

9.6 350 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 5.52 cfs @ 12.20 hrs,  Volume= 0.511 af,  Depth> 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
90,962 70 Woods, Good, HSG C
36,501 77 Woods, Good, HSG D

3,547 96 Gravel surface, HSG C
3,255 96 Gravel surface, HSG C

134,265 73 Weighted Average
134,265 100.00% Pervious Area

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

9.5 50 0.0400 0.09 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

0.5 50 0.0400 1.56 Sheet Flow, Sheet Flow Gravel
Smooth surfaces   n= 0.011   P2= 3.11"

3.1 250 0.0720 1.34 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

0.6 175 0.0460 5.11 170.24 Parabolic Channel, Flow through Wetland
W=100.00'  D=0.50'  Area=33.3 sf  Perim=100.0'
n= 0.030  Stream, clean & straight

0.0 22 0.0330 12.76 22.55 Pipe Channel, Culvert
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.011  Concrete pipe, straight & clean

0.0 28 0.3800 30.38 121.51 Parabolic Channel, Channel Flow
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W=6.00'  D=1.00'  Area=4.0 sf  Perim=6.4'
n= 0.022  Earth, clean & straight

13.7 575 Total

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 1.63 cfs @ 12.09 hrs,  Volume= 0.120 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
10,253 74 >75% Grass cover, Good, HSG C

1,591 96 Gravel surface, HSG C
8,206 98 Paved parking, HSG C

20,050 86 Weighted Average
11,844 59.07% Pervious Area

8,206 40.93% Impervious Area

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

6.0 Direct Entry, 

Summary for Reach AP1: Analysis Point #1

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

Inflow Area = 7.065 ac, 0.00% Impervious,  Inflow Depth > 1.90"    for  10-YR STORM event
Inflow = 12.60 cfs @ 12.16 hrs,  Volume= 1.121 af
Outflow = 12.60 cfs @ 12.16 hrs,  Volume= 1.121 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach AP2: Analysis Point #2

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

Inflow Area = 0.460 ac, 40.93% Impervious,  Inflow Depth > 3.12"    for  10-YR STORM event
Inflow = 1.63 cfs @ 12.09 hrs,  Volume= 0.120 af
Outflow = 1.63 cfs @ 12.09 hrs,  Volume= 0.120 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 50-YR STORM Type III 24-hr Default 24.00 1 6.96 2
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,493 sf   0.00% Impervious   Runoff Depth>3.68"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=71   Runoff=15.02 cfs  1.223 af

Runoff Area=134,265 sf   0.00% Impervious   Runoff Depth>3.89"Subcatchment 2S: Subcatchment 2S
   Flow Length=575'   Tc=13.7 min   CN=73   Runoff=10.96 cfs  0.999 af

Runoff Area=20,050 sf   40.93% Impervious   Runoff Depth>5.32"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=86   Runoff=2.72 cfs  0.204 af

   Inflow=25.49 cfs  2.222 afReach AP1: Analysis Point #1
   Outflow=25.49 cfs  2.222 af

   Inflow=2.72 cfs  0.204 afReach AP2: Analysis Point #2
   Outflow=2.72 cfs  0.204 af



 

APPENDIX II 
 

PROPOSED CONDITIONS DRAINAGE ANALYSIS 
 
 

Summary 2 YEAR  
Summary 10 YEAR  
Complete 25 YEAR  
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.891 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 11S)
0.054 80 >75% Grass cover, Good, HSG D  (6S)
0.114 96 Gravel surface, HSG C  (6S)
1.555 98 Paved parking, HSG C  (1S, 2S, 3S, 5S, 7S1, 7S2, 11S, 12S)
0.032 98 Paved parking, HSG D  (7S2)
0.401 98 Roofs, HSG C  (8S, 9S, 10S)
2.726 70 Woods, Good, HSG C  (1S, 4S, 6S, 7S)
0.752 77 Woods, Good, HSG D  (6S)

7.525 80 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
6.687 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S, 7S1, 7S2, 8S, 9S, 10S, 11S, 12S
0.838 HSG D 6S, 7S2
0.000 Other

7.525 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 6S 0.00 0.00 50.0 0.1400 0.040 2.0 1.0 0.0
2 1P 223.60 223.42 35.0 0.0051 0.013 0.0 8.0 0.0
3 2P 220.80 220.50 48.0 0.0063 0.013 0.0 6.0 0.0
4 3P 210.50 210.30 26.0 0.0077 0.013 0.0 8.0 0.0
5 CB1 211.92 211.82 20.0 0.0050 0.013 0.0 15.0 0.0
6 CB2 211.72 211.62 20.0 0.0050 0.013 0.0 15.0 0.0
7 CB3 225.00 224.40 120.0 0.0050 0.013 0.0 12.0 0.0
8 FP1 225.66 225.56 10.0 0.0100 0.013 0.0 15.0 0.0
9 FP2 225.66 225.56 10.0 0.0100 0.013 0.0 15.0 0.0

10 FP3 222.49 222.39 10.0 0.0100 0.013 0.0 12.0 0.0
11 FP4 189.80 189.70 15.0 0.0067 0.013 0.0 6.0 0.0
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>0.85"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=1.88 cfs  0.168 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>2.43"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=1.10 cfs  0.083 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>2.63"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=0.95 cfs  0.074 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>0.90"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=0.25 cfs  0.022 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>2.33"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=0.87 cfs  0.065 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>0.96"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=1.91 cfs  0.191 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>0.96"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.14 cfs  0.011 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.031 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=0.50 cfs  0.040 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.35 cfs  0.029 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.22 cfs  0.018 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=0.59 cfs  0.048 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>1.81"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=0.90 cfs  0.065 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>2.85"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.35 cfs  0.029 af

Avg. Flow Depth=0.03'   Max Vel=0.79 fps   Inflow=0.32 cfs  0.063 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.32 cfs  0.063 af

   Inflow=4.84 cfs  0.699 afReach AP1: Analysis Point #1
   Outflow=4.84 cfs  0.699 af
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   Inflow=0.90 cfs  0.065 afReach AP2: Analysis Point #2
   Outflow=0.90 cfs  0.065 af

Peak Elev=224.20'  Storage=0.045 af   Inflow=2.61 cfs  0.157 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=0.62 cfs  0.149 af   Outflow=0.62 cfs  0.149 af

Peak Elev=221.25'  Storage=0.013 af   Inflow=1.18 cfs  0.065 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.32 cfs  0.063 af   Outflow=0.32 cfs  0.063 af

Peak Elev=212.73'  Storage=1,786 cf   Inflow=1.02 cfs  0.082 afPond 3P: Pond 3P
   Outflow=0.08 cfs  0.075 af

Peak Elev=230.24'  Storage=406 cf   Inflow=0.35 cfs  0.029 afPond 4P: Drip Edge
   Discarded=0.04 cfs  0.029 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.029 af

Peak Elev=229.79'  Storage=225 cf   Inflow=0.22 cfs  0.018 afPond 5P: Drip Edge
   Discarded=0.03 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.018 af

Peak Elev=222.00'  Storage=1,872 cf   Inflow=0.59 cfs  0.048 afPond 6P: Drip Edge
   Outflow=0.02 cfs  0.005 af

Peak Elev=212.73'   Inflow=0.38 cfs  0.031 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.38 cfs  0.031 af

Peak Elev=212.73'   Inflow=0.87 cfs  0.071 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.87 cfs  0.071 af

Peak Elev=225.29'   Inflow=0.25 cfs  0.022 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.25 cfs  0.022 af

Peak Elev=230.05'  Storage=347 cf   Inflow=1.10 cfs  0.083 afPond FP1: FocalPoint 1
   Outflow=1.77 cfs  0.083 af

Peak Elev=229.95'  Storage=346 cf   Inflow=0.95 cfs  0.074 afPond FP2: FocalPoint 2
   Outflow=0.91 cfs  0.074 af

Peak Elev=226.92'  Storage=346 cf   Inflow=0.87 cfs  0.065 afPond FP3: FocalPoint 3
   Outflow=1.18 cfs  0.065 af

Peak Elev=193.02'  Storage=224 cf   Inflow=0.35 cfs  0.029 afPond FP4: FocalPoint 4
   Outflow=0.19 cfs  0.025 af

Total Runoff Area = 7.525 ac   Runoff Volume = 0.874 af   Average Runoff Depth = 1.39"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac



Type III 24-hr  FP1 Rainfall=2.00"21137 - POST DEV -W-FP
  Printed  10/29/2021Prepared by {enter your company name here}

Page 7HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>0.29"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=0.45 cfs  0.057 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>1.40"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=0.65 cfs  0.048 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>1.57"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=0.59 cfs  0.044 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=0.07 cfs  0.008 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>1.31"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=0.50 cfs  0.037 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=0.55 cfs  0.070 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  0.004 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.019 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.025 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.011 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.030 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>0.90"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=0.45 cfs  0.033 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Avg. Flow Depth=0.02'   Max Vel=0.66 fps   Inflow=0.18 cfs  0.035 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.18 cfs  0.035 af

   Inflow=1.59 cfs  0.314 afReach AP1: Analysis Point #1
   Outflow=1.59 cfs  0.314 af
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   Inflow=0.45 cfs  0.033 afReach AP2: Analysis Point #2
   Outflow=0.45 cfs  0.033 af

Peak Elev=224.01'  Storage=0.031 af   Inflow=0.44 cfs  0.092 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=0.34 cfs  0.085 af   Outflow=0.34 cfs  0.085 af

Peak Elev=221.11'  Storage=0.009 af   Inflow=0.20 cfs  0.037 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.18 cfs  0.035 af   Outflow=0.18 cfs  0.035 af

Peak Elev=212.35'  Storage=1,001 cf   Inflow=0.60 cfs  0.048 afPond 3P: Pond 3P
   Outflow=0.07 cfs  0.044 af

Peak Elev=229.60'  Storage=211 cf   Inflow=0.23 cfs  0.018 afPond 4P: Drip Edge
   Discarded=0.04 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.018 af

Peak Elev=229.33'  Storage=110 cf   Inflow=0.14 cfs  0.011 afPond 5P: Drip Edge
   Discarded=0.03 cfs  0.011 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.011 af

Peak Elev=221.07'  Storage=1,310 cf   Inflow=0.38 cfs  0.030 afPond 6P: Drip Edge
   Outflow=0.00 cfs  0.000 af

Peak Elev=212.35'   Inflow=0.24 cfs  0.019 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.24 cfs  0.019 af

Peak Elev=212.35'   Inflow=0.56 cfs  0.044 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.56 cfs  0.044 af

Peak Elev=225.15'   Inflow=0.07 cfs  0.008 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.07 cfs  0.008 af

Peak Elev=229.83'  Storage=344 cf   Inflow=0.65 cfs  0.048 afPond FP1: FocalPoint 1
   Outflow=0.23 cfs  0.048 af

Peak Elev=229.67'  Storage=286 cf   Inflow=0.59 cfs  0.044 afPond FP2: FocalPoint 2
   Outflow=0.21 cfs  0.044 af

Peak Elev=226.38'  Storage=203 cf   Inflow=0.50 cfs  0.037 afPond FP3: FocalPoint 3
   Outflow=0.20 cfs  0.037 af

Peak Elev=192.83'  Storage=157 cf   Inflow=0.23 cfs  0.018 afPond FP4: FocalPoint 4
   Outflow=0.19 cfs  0.015 af

Total Runoff Area = 7.525 ac   Runoff Volume = 0.421 af   Average Runoff Depth = 0.67"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>1.91"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=4.54 cfs  0.376 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>3.94"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=1.73 cfs  0.135 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>4.16"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=1.47 cfs  0.118 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>1.99"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=0.59 cfs  0.049 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>3.83"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=1.39 cfs  0.107 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>2.07"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=4.38 cfs  0.413 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>2.07"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.32 cfs  0.024 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.57 cfs  0.047 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=0.75 cfs  0.062 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.54 cfs  0.044 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.34 cfs  0.028 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=0.90 cfs  0.074 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>3.22"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=1.57 cfs  0.116 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>4.39"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.54 cfs  0.044 af

Avg. Flow Depth=0.03'   Max Vel=0.92 fps   Inflow=0.52 cfs  0.105 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.52 cfs  0.105 af

   Inflow=10.88 cfs  1.372 afReach AP1: Analysis Point #1
   Outflow=10.88 cfs  1.372 af
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   Inflow=1.57 cfs  0.116 afReach AP2: Analysis Point #2
   Outflow=1.57 cfs  0.116 af

Peak Elev=224.59'  Storage=0.072 af   Inflow=3.31 cfs  0.252 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=1.02 cfs  0.242 af   Outflow=1.02 cfs  0.242 af

Peak Elev=221.63'  Storage=0.023 af   Inflow=1.81 cfs  0.107 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.52 cfs  0.105 af   Outflow=0.52 cfs  0.105 af

Peak Elev=213.08'  Storage=2,566 cf   Inflow=1.65 cfs  0.133 afPond 3P: Pond 3P
   Outflow=0.51 cfs  0.114 af

Peak Elev=231.29'  Storage=724 cf   Inflow=0.54 cfs  0.044 afPond 4P: Drip Edge
   Discarded=0.05 cfs  0.044 af   Primary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.044 af

Peak Elev=230.50'  Storage=407 cf   Inflow=0.34 cfs  0.028 afPond 5P: Drip Edge
   Discarded=0.04 cfs  0.028 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.028 af

Peak Elev=222.01'  Storage=1,875 cf   Inflow=0.90 cfs  0.074 afPond 6P: Drip Edge
   Outflow=0.42 cfs  0.032 af

Peak Elev=213.08'   Inflow=0.57 cfs  0.047 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.57 cfs  0.047 af

Peak Elev=213.08'   Inflow=1.32 cfs  0.110 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=1.32 cfs  0.110 af

Peak Elev=225.45'   Inflow=0.59 cfs  0.049 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.59 cfs  0.049 af

Peak Elev=230.07'  Storage=348 cf   Inflow=1.73 cfs  0.135 afPond FP1: FocalPoint 1
   Outflow=1.88 cfs  0.135 af

Peak Elev=230.02'  Storage=347 cf   Inflow=1.47 cfs  0.118 afPond FP2: FocalPoint 2
   Outflow=1.44 cfs  0.118 af

Peak Elev=226.99'  Storage=348 cf   Inflow=1.39 cfs  0.107 afPond FP3: FocalPoint 3
   Outflow=1.81 cfs  0.107 af

Peak Elev=193.84'  Storage=344 cf   Inflow=0.54 cfs  0.044 afPond FP4: FocalPoint 4
   Outflow=0.33 cfs  0.041 af

Total Runoff Area = 7.525 ac   Runoff Volume = 1.637 af   Average Runoff Depth = 2.61"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 4.54 cfs @ 12.14 hrs,  Volume= 0.376 af,  Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
48,626 70 Woods, Good, HSG C

8,966 70 Woods, Good, HSG C
6,940 70 Woods, Good, HSG C

794 98 Paved parking, HSG C
36,539 74 >75% Grass cover, Good, HSG C

786 74 >75% Grass cover, Good, HSG C
102,651 72 Weighted Average
101,857 99.23% Pervious Area

794 0.77% Impervious Area

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

6.1 50 0.1200 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

3.5 300 0.0800 1.41 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

9.6 350 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 1.73 cfs @ 12.09 hrs,  Volume= 0.135 af,  Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
14,373 98 Paved parking, HSG C

825 98 Paved parking, HSG C
1,360 74 >75% Grass cover, Good, HSG C
1,299 74 >75% Grass cover, Good, HSG C

17,857 94 Weighted Average
2,659 14.89% Pervious Area

15,198 85.11% 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 3S: Subcatchment 3S

Runoff = 1.47 cfs @ 12.09 hrs,  Volume= 0.118 af,  Depth> 4.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
13,408 98 Paved parking, HSG C

1,360 74 >75% Grass cover, Good, HSG C
14,768 96 Weighted Average

1,360 9.21% Pervious Area
13,408 90.79% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 0.59 cfs @ 12.14 hrs,  Volume= 0.049 af,  Depth> 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
3,468 70 Woods, Good, HSG C
9,277 74 >75% Grass cover, Good, HSG C

12,745 73 Weighted Average
12,745 100.00% Pervious Area

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

6.1 50 0.1200 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

3.5 300 0.0800 1.41 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

9.6 350 Total

Summary for Subcatchment 5S: Subcatchment 5S

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.107 af,  Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"
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Area (sf) CN Description
10,386 98 Paved parking, HSG C

1,064 98 Paved parking, HSG C
2,992 74 >75% Grass cover, Good, HSG C

188 74 >75% Grass cover, Good, HSG C
14,630 93 Weighted Average

3,180 21.74% Pervious Area
11,450 78.26% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 4.38 cfs @ 12.21 hrs,  Volume= 0.413 af,  Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
31,117 70 Woods, Good, HSG C
18,906 70 Woods, Good, HSG C

4,969 96 Gravel surface, HSG C
12,429 74 >75% Grass cover, Good, HSG C

2,075 74 >75% Grass cover, Good, HSG C
2,358 80 >75% Grass cover, Good, HSG D

32,736 77 Woods, Good, HSG D
104,590 74 Weighted Average
104,590 100.00% Pervious Area

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

9.5 50 0.0400 0.09 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

0.5 50 0.0400 1.56 Sheet Flow, Sheet over Gravel
Smooth surfaces   n= 0.011   P2= 3.11"

3.1 250 0.0720 1.34 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

0.6 175 0.0460 5.11 170.24 Parabolic Channel, Flow through Wetland
W=100.00'  D=0.50'  Area=33.3 sf  Perim=100.0'
n= 0.030  Stream, clean & straight

0.7 50 0.1400 1.27 0.02 Pipe Channel, Culvert
2.0" x 1.0"  Box  Area= 0.0 sf  Perim= 0.5'  r= 0.03'
n= 0.040  Earth, cobble bottom, clean sides

0.3 22 0.1200 1.23 0.65 Parabolic Channel, 
W=8.00'  D=0.10'  Area=0.5 sf  Perim=8.0'
n= 0.069  Riprap, 6-inch

14.7 597 Total
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Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 0.32 cfs @ 12.10 hrs,  Volume= 0.024 af,  Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
740 70 Woods, Good, HSG C

5,219 74 >75% Grass cover, Good, HSG C
5,959 74 Weighted Average
5,959 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S1: Subcatchment CB1

Runoff = 0.57 cfs @ 12.09 hrs,  Volume= 0.047 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
5,639 98 Paved parking, HSG C
5,639 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S2: Subcatchment CB2

Runoff = 0.75 cfs @ 12.09 hrs,  Volume= 0.062 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
6,012 98 Paved parking, HSG C
1,407 98 Paved parking, HSG D
7,419 98 Weighted Average
7,419 100.00% 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 8S: Subcatchment 8S

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
5,280 98 Roofs, HSG C
5,280 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Subcatchment 9S

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.028 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
3,313 98 Roofs, HSG C
3,313 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
8,865 98 Roofs, HSG C
8,865 100.00% 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 11S: Subcatchment 11S

Runoff = 1.57 cfs @ 12.09 hrs,  Volume= 0.116 af,  Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
9,953 98 Paved parking, HSG C
3,298 74 >75% Grass cover, Good, HSG C
5,536 74 >75% Grass cover, Good, HSG C

18,787 87 Weighted Average
8,834 47.02% Pervious Area
9,953 52.98% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 12S: Subcatchment 11S

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR STORM Rainfall=4.63"

Area (sf) CN Description
5,279 98 Paved parking, HSG C
5,279 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Reach 1R: Flow Through Wetland

Inflow Area = 0.412 ac, 82.28% Impervious,  Inflow Depth > 3.05"    for  10-YR STORM event
Inflow = 0.52 cfs @ 12.32 hrs,  Volume= 0.105 af
Outflow = 0.52 cfs @ 12.39 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 4.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.42 fps,  Avg. Travel Time= 8.2 min

Peak Storage= 119 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.03' , Surface Width= 25.72'
Bank-Full Depth= 0.50'  Flow Area= 33.3 sf,  Capacity= 185.74 cfs
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100.00'  x  0.50'  deep Parabolic Channel,  n= 0.030  Stream, clean & straight
Length= 210.0'   Slope= 0.0548 '/'
Inlet Invert= 220.50',  Outlet Invert= 209.00'

‡

Summary for Reach AP1: Analysis Point #1

Inflow Area = 7.094 ac, 24.80% Impervious,  Inflow Depth > 2.32"    for  10-YR STORM event
Inflow = 10.88 cfs @ 12.17 hrs,  Volume= 1.372 af
Outflow = 10.88 cfs @ 12.17 hrs,  Volume= 1.372 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach AP2: Analysis Point #2

Inflow Area = 0.431 ac, 52.98% Impervious,  Inflow Depth > 3.22"    for  10-YR STORM event
Inflow = 1.57 cfs @ 12.09 hrs,  Volume= 0.116 af
Outflow = 1.57 cfs @ 12.09 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: STORMTECH 1

Inflow Area = 0.749 ac, 87.68% Impervious,  Inflow Depth > 4.04"    for  10-YR STORM event
Inflow = 3.31 cfs @ 12.09 hrs,  Volume= 0.252 af
Outflow = 1.02 cfs @ 12.39 hrs,  Volume= 0.242 af,  Atten= 69%,  Lag= 17.9 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 1.02 cfs @ 12.39 hrs,  Volume= 0.242 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 224.59' @ 12.39 hrs   Surf.Area= 0.066 ac   Storage= 0.072 af

Plug-Flow detention time= 80.3 min calculated for 0.242 af (96% of inflow)
Center-of-Mass det. time= 57.9 min ( 833.9 - 776.0 )

Volume Invert Avail.Storage Storage Description
#1 223.60' 0.135 af ADS_StormTech SC-740 +Cap  x 128

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
128 Chambers in 8 Rows

Device Routing     Invert Outlet Devices
#1 Primary 223.60' 8.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.60' / 223.42'   S= 0.0051 '/'   Cc= 0.900   
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n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   
#2 Discarded 223.60' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=223.60'   (Free Discharge)
2=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.02 cfs @ 12.39 hrs  HW=224.59'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.02 cfs @ 2.91 fps)

Summary for Pond 2P: STORMTECH 2

Inflow Area = 0.412 ac, 82.28% Impervious,  Inflow Depth > 3.12"    for  10-YR STORM event
Inflow = 1.81 cfs @ 12.06 hrs,  Volume= 0.107 af
Outflow = 0.52 cfs @ 12.32 hrs,  Volume= 0.105 af,  Atten= 71%,  Lag= 15.9 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.52 cfs @ 12.32 hrs,  Volume= 0.105 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 221.63' @ 12.32 hrs   Surf.Area= 0.026 ac   Storage= 0.023 af

Plug-Flow detention time= 48.3 min calculated for 0.105 af (98% of inflow)
Center-of-Mass det. time= 34.5 min ( 821.1 - 786.6 )

Volume Invert Avail.Storage Storage Description
#1 220.80' 0.051 af ADS_StormTech SC-740 +Cap  x 48

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
48 Chambers in 8 Rows

Device Routing     Invert Outlet Devices
#1 Discarded 220.80' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 215.39'   
#2 Primary 220.80' 6.0"  Round Culvert   

L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.80' / 220.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=220.80'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.52 cfs @ 12.32 hrs  HW=221.63'  TW=220.53'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.52 cfs @ 2.66 fps)

Summary for Pond 3P: Pond 3P

Inflow Area = 0.437 ac, 68.66% Impervious,  Inflow Depth > 3.66"    for  10-YR STORM event
Inflow = 1.65 cfs @ 12.09 hrs,  Volume= 0.133 af
Outflow = 0.51 cfs @ 12.41 hrs,  Volume= 0.114 af,  Atten= 69%,  Lag= 19.5 min
Primary = 0.51 cfs @ 12.41 hrs,  Volume= 0.114 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Starting Elev= 129.08'   Storage= 0 cf
Peak Elev= 213.08' @ 12.41 hrs   Surf.Area= 2,363 sf   Storage= 2,566 cf

Plug-Flow detention time= 249.3 min calculated for 0.114 af (86% of inflow)
Center-of-Mass det. time= 185.6 min ( 950.9 - 765.3 )

Volume Invert Avail.Storage Storage Description
#1 210.49' 6,106 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

210.49 930 153.0 0.0 0 0 930
210.50 930 153.0 40.0 4 4 932
212.00 1,720 190.0 40.0 783 787 1,974
212.01 1,720 190.0 5.0 1 788 1,976
212.25 1,863 195.0 5.0 21 809 2,136
212.26 2,010 200.0 100.0 19 828 2,293
212.51 2,010 200.0 100.0 503 1,331 2,343
213.00 2,316 210.0 100.0 1,059 2,390 2,684
213.80 2,835 234.0 100.0 2,057 4,447 3,551
214.00 3,900 254.0 100.0 671 5,117 4,329
214.25 4,010 256.0 100.0 989 6,106 4,432

Device Routing     Invert Outlet Devices
#1 Primary 210.50' 8.0"  Round Culvert   

L= 26.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 210.50' / 210.30'   S= 0.0077 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 210.83' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 213.00' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.51 cfs @ 12.41 hrs  HW=213.07'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.51 cfs of 1.99 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.09 cfs @ 7.11 fps)
3=Orifice/Grate  (Weir Controls 0.42 cfs @ 0.89 fps)

Summary for Pond 4P: Drip Edge

Inflow Area = 0.121 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 0.54 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.05 cfs @ 13.01 hrs,  Volume= 0.044 af,  Atten= 92%,  Lag= 55.6 min
Discarded = 0.05 cfs @ 13.01 hrs,  Volume= 0.044 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 231.29' @ 13.01 hrs   Surf.Area= 756 sf   Storage= 724 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 123.2 min ( 872.1 - 748.9 )
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Volume Invert Avail.Storage Storage Description
#1 228.90' 1,240 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,100 cf Overall  x 40.0% Voids

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

228.90 756 0 0
229.00 756 76 76
230.00 756 756 832
232.00 756 1,512 2,344
233.00 756 756 3,100

Device Routing     Invert Outlet Devices
#1 Discarded 228.90' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   
#2 Primary 232.00' 156.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.05 cfs @ 13.01 hrs  HW=231.29'   (Free Discharge)
1=Exfiltration  ( Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=228.90'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 5P: Drip Edge

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 0.34 cfs @ 12.09 hrs,  Volume= 0.028 af
Outflow = 0.04 cfs @ 12.81 hrs,  Volume= 0.028 af,  Atten= 90%,  Lag= 43.2 min
Discarded = 0.04 cfs @ 12.81 hrs,  Volume= 0.028 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 230.50' @ 12.81 hrs   Surf.Area= 634 sf   Storage= 407 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 80.3 min ( 829.2 - 748.9 )

Volume Invert Avail.Storage Storage Description
#1 228.90' 1,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

2,599 cf Overall  x 40.0% Voids

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

228.90 634 0 0
229.00 634 63 63
230.00 634 634 697
232.00 634 1,268 1,965
233.00 634 634 2,599
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Device Routing     Invert Outlet Devices
#1 Discarded 228.90' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   
#2 Primary 232.00' 132.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.81 hrs  HW=230.50'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=228.90'  TW=220.80'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 6P: Drip Edge

Inflow Area = 0.204 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.074 af
Outflow = 0.42 cfs @ 12.29 hrs,  Volume= 0.032 af,  Atten= 53%,  Lag= 12.2 min
Primary = 0.42 cfs @ 12.29 hrs,  Volume= 0.032 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 222.01' @ 12.30 hrs   Surf.Area= 1,509 sf   Storage= 1,875 cf

Plug-Flow detention time= 302.3 min calculated for 0.032 af (42% of inflow)
Center-of-Mass det. time= 155.5 min ( 904.4 - 748.9 )

Volume Invert Avail.Storage Storage Description
#1 218.90' 2,475 cf Custom Stage Data (Prismatic) Listed below (Recalc)

6,187 cf Overall  x 40.0% Voids

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

218.90 1,509 0 0
219.00 1,509 151 151
220.00 1,509 1,509 1,660
222.00 1,509 3,018 4,678
223.00 1,509 1,509 6,187

Device Routing     Invert Outlet Devices
#1 Primary 222.00' 312.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.41 cfs @ 12.29 hrs  HW=222.01'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.41 cfs @ 0.21 fps)
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Summary for Pond CB1: CB1

Inflow Area = 0.129 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 0.57 cfs @ 12.09 hrs,  Volume= 0.047 af
Outflow = 0.57 cfs @ 12.09 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.09 hrs,  Volume= 0.047 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 213.08' @ 12.50 hrs
Flood Elev= 215.17'

Device Routing     Invert Outlet Devices
#1 Primary 211.92' 15.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 211.92' / 211.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=212.65'  TW=212.70'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB2: CB2

Inflow Area = 0.300 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 1.32 cfs @ 12.09 hrs,  Volume= 0.110 af
Outflow = 1.32 cfs @ 12.09 hrs,  Volume= 0.110 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.32 cfs @ 12.09 hrs,  Volume= 0.110 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 213.08' @ 12.45 hrs
Flood Elev= 215.17'

Device Routing     Invert Outlet Devices
#1 Primary 211.72' 15.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 211.72' / 211.62'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=212.70'  TW=212.72'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB3: CB3

Inflow Area = 0.293 ac, 0.00% Impervious,  Inflow Depth > 1.99"    for  10-YR STORM event
Inflow = 0.59 cfs @ 12.14 hrs,  Volume= 0.049 af
Outflow = 0.59 cfs @ 12.14 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.59 cfs @ 12.14 hrs,  Volume= 0.049 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 225.45' @ 12.14 hrs
Flood Elev= 229.00'
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Device Routing     Invert Outlet Devices
#1 Primary 225.00' 12.0"  Round Culvert   

L= 120.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 225.00' / 224.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.58 cfs @ 12.14 hrs  HW=225.44'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.58 cfs @ 2.54 fps)

Summary for Pond FP1: FocalPoint 1

Inflow Area = 0.410 ac, 85.11% Impervious,  Inflow Depth > 3.94"    for  10-YR STORM event
Inflow = 1.73 cfs @ 12.09 hrs,  Volume= 0.135 af
Outflow = 1.88 cfs @ 12.10 hrs,  Volume= 0.135 af,  Atten= 0%,  Lag= 0.5 min
Primary = 1.88 cfs @ 12.10 hrs,  Volume= 0.135 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 230.07' @ 12.09 hrs   Surf.Area= 80 sf   Storage= 348 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.1 min ( 781.3 - 775.2 )

Volume Invert Avail.Storage Storage Description
#1 228.81' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 228.80' 327 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

363 cf Total Available Storage

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

228.80 250 0 0
228.81 250 2 2
229.81 400 325 327

Device Routing     Invert Outlet Devices
#1 Device 2 229.81' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.66' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.66' / 225.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 228.81' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 220.83'     Phase-In= 0.01'   

Primary OutFlow  Max=1.83 cfs @ 12.10 hrs  HW=230.06'  TW=224.29'   (Dynamic Tailwater)
2=Culvert  (Passes 1.62 cfs of 9.06 cfs potential flow)

1=Orifice/Grate  (Weir Controls 1.62 cfs @ 1.64 fps)
3=Exfiltration  ( Controls 0.21 cfs)
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Summary for Pond FP2: FocalPoint 2

Inflow Area = 0.339 ac, 90.79% Impervious,  Inflow Depth > 4.16"    for  10-YR STORM event
Inflow = 1.47 cfs @ 12.09 hrs,  Volume= 0.118 af
Outflow = 1.44 cfs @ 12.08 hrs,  Volume= 0.118 af,  Atten= 2%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.08 hrs,  Volume= 0.118 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 230.02' @ 12.08 hrs   Surf.Area= 80 sf   Storage= 347 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.1 min ( 769.9 - 763.8 )

Volume Invert Avail.Storage Storage Description
#1 228.81' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 228.80' 327 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

363 cf Total Available Storage

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

228.80 250 0 0
228.81 250 2 2
229.81 400 325 327

Device Routing     Invert Outlet Devices
#1 Device 2 229.81' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.66' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.66' / 225.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 228.81' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 220.83'     Phase-In= 0.01'   

Primary OutFlow  Max=1.41 cfs @ 12.08 hrs  HW=230.02'  TW=224.24'   (Dynamic Tailwater)
2=Culvert  (Passes 1.20 cfs of 9.01 cfs potential flow)

1=Orifice/Grate  (Weir Controls 1.20 cfs @ 1.48 fps)
3=Exfiltration  ( Controls 0.21 cfs)

Summary for Pond FP3: FocalPoint 3

Inflow Area = 0.336 ac, 78.26% Impervious,  Inflow Depth > 3.83"    for  10-YR STORM event
Inflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.107 af
Outflow = 1.81 cfs @ 12.06 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.81 cfs @ 12.06 hrs,  Volume= 0.107 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 226.99' @ 12.06 hrs   Surf.Area= 80 sf   Storage= 348 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
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Center-of-Mass det. time= 6.5 min ( 786.6 - 780.2 )

Volume Invert Avail.Storage Storage Description
#1 225.74' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 225.73' 328 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

364 cf Total Available Storage

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

225.73 250 0 0
225.74 250 3 3
226.74 400 325 328

Device Routing     Invert Outlet Devices
#1 Device 2 226.74' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 222.49' 12.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 222.49' / 222.39'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 225.74' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 215.39'     Phase-In= 0.01'   

Primary OutFlow  Max=1.68 cfs @ 12.06 hrs  HW=226.98'  TW=221.25'   (Dynamic Tailwater)
2=Culvert  (Passes 1.47 cfs of 5.96 cfs potential flow)

1=Orifice/Grate  (Weir Controls 1.47 cfs @ 1.59 fps)
3=Exfiltration  ( Controls 0.21 cfs)

Summary for Pond FP4: FocalPoint 4

Inflow Area = 0.121 ac,100.00% Impervious,  Inflow Depth > 4.39"    for  10-YR STORM event
Inflow = 0.54 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.33 cfs @ 12.20 hrs,  Volume= 0.041 af,  Atten= 38%,  Lag= 7.0 min
Primary = 0.33 cfs @ 12.20 hrs,  Volume= 0.041 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 193.84' @ 12.20 hrs   Surf.Area= 80 sf   Storage= 344 cf

Plug-Flow detention time= 77.5 min calculated for 0.041 af (93% of inflow)
Center-of-Mass det. time= 37.9 min ( 786.8 - 748.9 )

Volume Invert Avail.Storage Storage Description
#1 192.80' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 192.29' 328 cf 193.7 (Prismatic) Listed below (Recalc) -Impervious

364 cf Total Available Storage



Type III 24-hr  10-YR STORM Rainfall=4.63"21137 - POST DEV -W-FP
  Printed  10/29/2021Prepared by {enter your company name here}

Page 26HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

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

192.29 250 0 0
192.30 250 3 3
193.30 400 325 328

Device Routing     Invert Outlet Devices
#1 Device 2 193.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 189.80' 6.0"  Round Culvert   

L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 189.80' / 189.70'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 192.80' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 188.00'     Phase-In= 0.01'   

Primary OutFlow  Max=0.32 cfs @ 12.20 hrs  HW=193.84'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.10 cfs of 1.45 cfs potential flow)

1=Orifice/Grate  (Weir Controls 0.10 cfs @ 0.65 fps)
3=Exfiltration  ( Controls 0.23 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>0.29"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=0.45 cfs  0.057 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>1.40"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=0.65 cfs  0.048 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>1.57"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=0.59 cfs  0.044 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=0.07 cfs  0.008 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>1.31"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=0.50 cfs  0.037 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=0.55 cfs  0.070 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  0.004 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.019 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.025 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.011 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.030 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>0.90"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=0.45 cfs  0.033 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Avg. Flow Depth=0.02'   Max Vel=0.66 fps   Inflow=0.18 cfs  0.035 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.18 cfs  0.035 af

   Inflow=1.59 cfs  0.314 afReach AP1: Analysis Point #1
   Outflow=1.59 cfs  0.314 af
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   Inflow=0.45 cfs  0.033 afReach AP2: Analysis Point #2
   Outflow=0.45 cfs  0.033 af

Peak Elev=224.01'  Storage=0.031 af   Inflow=0.44 cfs  0.092 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=0.34 cfs  0.085 af   Outflow=0.34 cfs  0.085 af

Peak Elev=221.11'  Storage=0.009 af   Inflow=0.20 cfs  0.037 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.18 cfs  0.035 af   Outflow=0.18 cfs  0.035 af

Peak Elev=212.35'  Storage=1,001 cf   Inflow=0.60 cfs  0.048 afPond 3P: Pond 3P
   Outflow=0.07 cfs  0.044 af

Peak Elev=229.60'  Storage=211 cf   Inflow=0.23 cfs  0.018 afPond 4P: Drip Edge
   Discarded=0.04 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.018 af

Peak Elev=229.33'  Storage=110 cf   Inflow=0.14 cfs  0.011 afPond 5P: Drip Edge
   Discarded=0.03 cfs  0.011 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.011 af

Peak Elev=221.07'  Storage=1,310 cf   Inflow=0.38 cfs  0.030 afPond 6P: Drip Edge
   Outflow=0.00 cfs  0.000 af

Peak Elev=212.35'   Inflow=0.24 cfs  0.019 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.24 cfs  0.019 af

Peak Elev=212.35'   Inflow=0.56 cfs  0.044 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.56 cfs  0.044 af

Peak Elev=225.15'   Inflow=0.07 cfs  0.008 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.07 cfs  0.008 af

Peak Elev=229.83'  Storage=344 cf   Inflow=0.65 cfs  0.048 afPond FP1: FocalPoint 1
   Outflow=0.23 cfs  0.048 af

Peak Elev=229.67'  Storage=286 cf   Inflow=0.59 cfs  0.044 afPond FP2: FocalPoint 2
   Outflow=0.21 cfs  0.044 af

Peak Elev=226.38'  Storage=203 cf   Inflow=0.50 cfs  0.037 afPond FP3: FocalPoint 3
   Outflow=0.20 cfs  0.037 af

Peak Elev=192.83'  Storage=157 cf   Inflow=0.23 cfs  0.018 afPond FP4: FocalPoint 4
   Outflow=0.19 cfs  0.015 af

Total Runoff Area = 7.525 ac   Runoff Volume = 0.421 af   Average Runoff Depth = 0.67"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 0.45 cfs @ 12.19 hrs,  Volume= 0.057 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
48,626 70 Woods, Good, HSG C

8,966 70 Woods, Good, HSG C
6,940 70 Woods, Good, HSG C

794 98 Paved parking, HSG C
36,539 74 >75% Grass cover, Good, HSG C

786 74 >75% Grass cover, Good, HSG C
102,651 72 Weighted Average
101,857 99.23% Pervious Area

794 0.77% Impervious Area

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

6.1 50 0.1200 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

3.5 300 0.0800 1.41 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

9.6 350 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth> 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
14,373 98 Paved parking, HSG C

825 98 Paved parking, HSG C
1,360 74 >75% Grass cover, Good, HSG C
1,299 74 >75% Grass cover, Good, HSG C

17,857 94 Weighted Average
2,659 14.89% Pervious Area

15,198 85.11% 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 3S: Subcatchment 3S

Runoff = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
13,408 98 Paved parking, HSG C

1,360 74 >75% Grass cover, Good, HSG C
14,768 96 Weighted Average

1,360 9.21% Pervious Area
13,408 90.79% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 0.07 cfs @ 12.17 hrs,  Volume= 0.008 af,  Depth> 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
3,468 70 Woods, Good, HSG C
9,277 74 >75% Grass cover, Good, HSG C

12,745 73 Weighted Average
12,745 100.00% Pervious Area

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

6.1 50 0.1200 0.14 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

3.5 300 0.0800 1.41 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

9.6 350 Total

Summary for Subcatchment 5S: Subcatchment 5S

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"
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Area (sf) CN Description
10,386 98 Paved parking, HSG C

1,064 98 Paved parking, HSG C
2,992 74 >75% Grass cover, Good, HSG C

188 74 >75% Grass cover, Good, HSG C
14,630 93 Weighted Average

3,180 21.74% Pervious Area
11,450 78.26% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 0.55 cfs @ 12.26 hrs,  Volume= 0.070 af,  Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
31,117 70 Woods, Good, HSG C
18,906 70 Woods, Good, HSG C

4,969 96 Gravel surface, HSG C
12,429 74 >75% Grass cover, Good, HSG C

2,075 74 >75% Grass cover, Good, HSG C
2,358 80 >75% Grass cover, Good, HSG D

32,736 77 Woods, Good, HSG D
104,590 74 Weighted Average
104,590 100.00% Pervious Area

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

9.5 50 0.0400 0.09 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.11"

0.5 50 0.0400 1.56 Sheet Flow, Sheet over Gravel
Smooth surfaces   n= 0.011   P2= 3.11"

3.1 250 0.0720 1.34 Shallow Concentrated Flow, Shallow Flow
Woodland   Kv= 5.0 fps

0.6 175 0.0460 5.11 170.24 Parabolic Channel, Flow through Wetland
W=100.00'  D=0.50'  Area=33.3 sf  Perim=100.0'
n= 0.030  Stream, clean & straight

0.7 50 0.1400 1.27 0.02 Pipe Channel, Culvert
2.0" x 1.0"  Box  Area= 0.0 sf  Perim= 0.5'  r= 0.03'
n= 0.040  Earth, cobble bottom, clean sides

0.3 22 0.1200 1.23 0.65 Parabolic Channel, 
W=8.00'  D=0.10'  Area=0.5 sf  Perim=8.0'
n= 0.069  Riprap, 6-inch

14.7 597 Total
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Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 0.04 cfs @ 12.12 hrs,  Volume= 0.004 af,  Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
740 70 Woods, Good, HSG C

5,219 74 >75% Grass cover, Good, HSG C
5,959 74 Weighted Average
5,959 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S1: Subcatchment CB1

Runoff = 0.24 cfs @ 12.09 hrs,  Volume= 0.019 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
5,639 98 Paved parking, HSG C
5,639 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S2: Subcatchment CB2

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
6,012 98 Paved parking, HSG C
1,407 98 Paved parking, HSG D
7,419 98 Weighted Average
7,419 100.00% 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 8S: Subcatchment 8S

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
5,280 98 Roofs, HSG C
5,280 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Subcatchment 9S

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
3,313 98 Roofs, HSG C
3,313 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 0.38 cfs @ 12.09 hrs,  Volume= 0.030 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
8,865 98 Roofs, HSG C
8,865 100.00% Impervious Area

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

6.0 Direct Entry, 



Type III 24-hr  FP1 Rainfall=2.00"21137 - POST DEV -W-FP
  Printed  10/29/2021Prepared by {enter your company name here}

Page 34HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 0.45 cfs @ 12.10 hrs,  Volume= 0.033 af,  Depth> 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
9,953 98 Paved parking, HSG C
3,298 74 >75% Grass cover, Good, HSG C
5,536 74 >75% Grass cover, Good, HSG C

18,787 87 Weighted Average
8,834 47.02% Pervious Area
9,953 52.98% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 12S: Subcatchment 11S

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  FP1 Rainfall=2.00"

Area (sf) CN Description
5,279 98 Paved parking, HSG C
5,279 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Reach 1R: Flow Through Wetland

Inflow Area = 0.412 ac, 82.28% Impervious,  Inflow Depth > 1.02"    for  FP1 event
Inflow = 0.18 cfs @ 12.88 hrs,  Volume= 0.035 af
Outflow = 0.18 cfs @ 12.89 hrs,  Volume= 0.035 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.66 fps,  Min. Travel Time= 5.3 min
Avg. Velocity = 0.34 fps,  Avg. Travel Time= 10.4 min

Peak Storage= 58 cf @ 12.89 hrs
Average Depth at Peak Storage= 0.02' , Surface Width= 20.17'
Bank-Full Depth= 0.50'  Flow Area= 33.3 sf,  Capacity= 185.74 cfs
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100.00'  x  0.50'  deep Parabolic Channel,  n= 0.030  Stream, clean & straight
Length= 210.0'   Slope= 0.0548 '/'
Inlet Invert= 220.50',  Outlet Invert= 209.00'

‡

Summary for Reach AP1: Analysis Point #1

Inflow Area = 7.094 ac, 24.80% Impervious,  Inflow Depth > 0.53"    for  FP1 event
Inflow = 1.59 cfs @ 12.21 hrs,  Volume= 0.314 af
Outflow = 1.59 cfs @ 12.21 hrs,  Volume= 0.314 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach AP2: Analysis Point #2

Inflow Area = 0.431 ac, 52.98% Impervious,  Inflow Depth > 0.90"    for  FP1 event
Inflow = 0.45 cfs @ 12.10 hrs,  Volume= 0.033 af
Outflow = 0.45 cfs @ 12.10 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: STORMTECH 1

Inflow Area = 0.749 ac, 87.68% Impervious,  Inflow Depth > 1.48"    for  FP1 event
Inflow = 0.44 cfs @ 12.36 hrs,  Volume= 0.092 af
Outflow = 0.34 cfs @ 13.07 hrs,  Volume= 0.085 af,  Atten= 23%,  Lag= 43.1 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.34 cfs @ 13.07 hrs,  Volume= 0.085 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 224.01' @ 13.07 hrs   Surf.Area= 0.075 ac   Storage= 0.031 af

Plug-Flow detention time= 115.1 min calculated for 0.085 af (93% of inflow)
Center-of-Mass det. time= 77.9 min ( 881.5 - 803.6 )

Volume Invert Avail.Storage Storage Description
#1 223.60' 0.135 af ADS_StormTech SC-740 +Cap  x 128

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
128 Chambers in 8 Rows

Device Routing     Invert Outlet Devices
#1 Primary 223.60' 8.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.60' / 223.42'   S= 0.0051 '/'   Cc= 0.900   
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n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   
#2 Discarded 223.60' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=223.60'   (Free Discharge)
2=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.34 cfs @ 13.07 hrs  HW=224.01'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.34 cfs @ 2.15 fps)

Summary for Pond 2P: STORMTECH 2

Inflow Area = 0.412 ac, 82.28% Impervious,  Inflow Depth > 1.07"    for  FP1 event
Inflow = 0.20 cfs @ 12.34 hrs,  Volume= 0.037 af
Outflow = 0.18 cfs @ 12.88 hrs,  Volume= 0.035 af,  Atten= 7%,  Lag= 32.3 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.18 cfs @ 12.88 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 221.11' @ 12.88 hrs   Surf.Area= 0.028 ac   Storage= 0.009 af

Plug-Flow detention time= 70.3 min calculated for 0.035 af (96% of inflow)
Center-of-Mass det. time= 45.8 min ( 860.6 - 814.8 )

Volume Invert Avail.Storage Storage Description
#1 220.80' 0.051 af ADS_StormTech SC-740 +Cap  x 48

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
48 Chambers in 8 Rows

Device Routing     Invert Outlet Devices
#1 Discarded 220.80' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 215.39'   
#2 Primary 220.80' 6.0"  Round Culvert   

L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.80' / 220.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=220.80'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.88 hrs  HW=221.11'  TW=220.52'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.18 cfs @ 2.03 fps)

Summary for Pond 3P: Pond 3P

Inflow Area = 0.437 ac, 68.66% Impervious,  Inflow Depth > 1.33"    for  FP1 event
Inflow = 0.60 cfs @ 12.09 hrs,  Volume= 0.048 af
Outflow = 0.07 cfs @ 12.75 hrs,  Volume= 0.044 af,  Atten= 88%,  Lag= 39.9 min
Primary = 0.07 cfs @ 12.75 hrs,  Volume= 0.044 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Starting Elev= 129.08'   Storage= 0 cf
Peak Elev= 212.35' @ 12.75 hrs   Surf.Area= 2,010 sf   Storage= 1,001 cf

Plug-Flow detention time= 194.3 min calculated for 0.044 af (92% of inflow)
Center-of-Mass det. time= 152.5 min ( 930.3 - 777.9 )

Volume Invert Avail.Storage Storage Description
#1 210.49' 6,106 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

210.49 930 153.0 0.0 0 0 930
210.50 930 153.0 40.0 4 4 932
212.00 1,720 190.0 40.0 783 787 1,974
212.01 1,720 190.0 5.0 1 788 1,976
212.25 1,863 195.0 5.0 21 809 2,136
212.26 2,010 200.0 100.0 19 828 2,293
212.51 2,010 200.0 100.0 503 1,331 2,343
213.00 2,316 210.0 100.0 1,059 2,390 2,684
213.80 2,835 234.0 100.0 2,057 4,447 3,551
214.00 3,900 254.0 100.0 671 5,117 4,329
214.25 4,010 256.0 100.0 989 6,106 4,432

Device Routing     Invert Outlet Devices
#1 Primary 210.50' 8.0"  Round Culvert   

L= 26.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 210.50' / 210.30'   S= 0.0077 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 210.83' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 213.00' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.07 cfs @ 12.75 hrs  HW=212.35'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.07 cfs of 1.63 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.07 cfs @ 5.81 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 4P: Drip Edge

Inflow Area = 0.121 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 0.018 af
Outflow = 0.04 cfs @ 12.56 hrs,  Volume= 0.018 af,  Atten= 83%,  Lag= 28.1 min
Discarded = 0.04 cfs @ 12.56 hrs,  Volume= 0.018 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 229.60' @ 12.56 hrs   Surf.Area= 756 sf   Storage= 211 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 31.7 min ( 798.6 - 767.0 )
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Volume Invert Avail.Storage Storage Description
#1 228.90' 1,240 cf Custom Stage Data (Prismatic) Listed below (Recalc)

3,100 cf Overall  x 40.0% Voids

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

228.90 756 0 0
229.00 756 76 76
230.00 756 756 832
232.00 756 1,512 2,344
233.00 756 756 3,100

Device Routing     Invert Outlet Devices
#1 Discarded 228.90' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   
#2 Primary 232.00' 156.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.56 hrs  HW=229.60'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=228.90'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 5P: Drip Edge

Inflow Area = 0.076 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af
Outflow = 0.03 cfs @ 12.50 hrs,  Volume= 0.011 af,  Atten= 78%,  Lag= 24.5 min
Discarded = 0.03 cfs @ 12.50 hrs,  Volume= 0.011 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 229.33' @ 12.50 hrs   Surf.Area= 634 sf   Storage= 110 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 18.0 min ( 785.0 - 767.0 )

Volume Invert Avail.Storage Storage Description
#1 228.90' 1,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)

2,599 cf Overall  x 40.0% Voids

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

228.90 634 0 0
229.00 634 63 63
230.00 634 634 697
232.00 634 1,268 1,965
233.00 634 634 2,599
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Device Routing     Invert Outlet Devices
#1 Discarded 228.90' 2.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 220.83'   
#2 Primary 232.00' 132.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 12.50 hrs  HW=229.33'   (Free Discharge)
1=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=228.90'  TW=220.80'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 6P: Drip Edge

Inflow Area = 0.204 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.38 cfs @ 12.09 hrs,  Volume= 0.030 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 221.07' @ 24.00 hrs   Surf.Area= 1,509 sf   Storage= 1,310 cf

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

Volume Invert Avail.Storage Storage Description
#1 218.90' 2,475 cf Custom Stage Data (Prismatic) Listed below (Recalc)

6,187 cf Overall  x 40.0% Voids

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

218.90 1,509 0 0
219.00 1,509 151 151
220.00 1,509 1,509 1,660
222.00 1,509 3,018 4,678
223.00 1,509 1,509 6,187

Device Routing     Invert Outlet Devices
#1 Primary 222.00' 312.0' long  x 1.0' 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   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=218.90'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond CB1: CB1

Inflow Area = 0.129 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.24 cfs @ 12.09 hrs,  Volume= 0.019 af
Outflow = 0.24 cfs @ 12.09 hrs,  Volume= 0.019 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.24 cfs @ 12.09 hrs,  Volume= 0.019 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 212.35' @ 12.83 hrs
Flood Elev= 215.17'

Device Routing     Invert Outlet Devices
#1 Primary 211.92' 15.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 211.92' / 211.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.20 cfs @ 12.09 hrs  HW=212.23'  TW=212.15'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.20 cfs @ 1.28 fps)

Summary for Pond CB2: CB2

Inflow Area = 0.300 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.56 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.56 cfs @ 12.09 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.56 cfs @ 12.09 hrs,  Volume= 0.044 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 212.35' @ 12.79 hrs
Flood Elev= 215.17'

Device Routing     Invert Outlet Devices
#1 Primary 211.72' 15.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 211.72' / 211.62'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.54 cfs @ 12.09 hrs  HW=212.15'  TW=211.78'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.54 cfs @ 2.18 fps)

Summary for Pond CB3: CB3

Inflow Area = 0.293 ac, 0.00% Impervious,  Inflow Depth > 0.32"    for  FP1 event
Inflow = 0.07 cfs @ 12.17 hrs,  Volume= 0.008 af
Outflow = 0.07 cfs @ 12.17 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.07 cfs @ 12.17 hrs,  Volume= 0.008 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 225.15' @ 12.17 hrs
Flood Elev= 229.00'
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Device Routing     Invert Outlet Devices
#1 Primary 225.00' 12.0"  Round Culvert   

L= 120.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 225.00' / 224.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.07 cfs @ 12.17 hrs  HW=225.15'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.07 cfs @ 1.37 fps)

Summary for Pond FP1: FocalPoint 1

Inflow Area = 0.410 ac, 85.11% Impervious,  Inflow Depth > 1.40"    for  FP1 event
Inflow = 0.65 cfs @ 12.09 hrs,  Volume= 0.048 af
Outflow = 0.23 cfs @ 12.36 hrs,  Volume= 0.048 af,  Atten= 64%,  Lag= 16.0 min
Primary = 0.23 cfs @ 12.36 hrs,  Volume= 0.048 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 229.83' @ 12.37 hrs   Surf.Area= 80 sf   Storage= 344 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.4 min ( 811.6 - 803.2 )

Volume Invert Avail.Storage Storage Description
#1 228.81' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 228.80' 327 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

363 cf Total Available Storage

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

228.80 250 0 0
228.81 250 2 2
229.81 400 325 327

Device Routing     Invert Outlet Devices
#1 Device 2 229.81' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.66' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.66' / 225.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 228.81' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 220.83'     Phase-In= 0.01'   

Primary OutFlow  Max=0.23 cfs @ 12.36 hrs  HW=229.82'  TW=223.93'   (Dynamic Tailwater)
2=Culvert  (Passes 0.02 cfs of 8.78 cfs potential flow)

1=Orifice/Grate  (Weir Controls 0.02 cfs @ 0.40 fps)
3=Exfiltration  ( Controls 0.21 cfs)
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Summary for Pond FP2: FocalPoint 2

Inflow Area = 0.339 ac, 90.79% Impervious,  Inflow Depth > 1.57"    for  FP1 event
Inflow = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.21 cfs @ 12.36 hrs,  Volume= 0.044 af,  Atten= 65%,  Lag= 16.6 min
Primary = 0.21 cfs @ 12.36 hrs,  Volume= 0.044 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 229.67' @ 12.36 hrs   Surf.Area= 80 sf   Storage= 286 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.9 min ( 795.0 - 788.1 )

Volume Invert Avail.Storage Storage Description
#1 228.81' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 228.80' 327 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

363 cf Total Available Storage

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

228.80 250 0 0
228.81 250 2 2
229.81 400 325 327

Device Routing     Invert Outlet Devices
#1 Device 2 229.81' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.66' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.66' / 225.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 228.81' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 220.83'     Phase-In= 0.01'   

Primary OutFlow  Max=0.21 cfs @ 12.36 hrs  HW=229.67'  TW=223.93'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 8.58 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.21 cfs)

Summary for Pond FP3: FocalPoint 3

Inflow Area = 0.336 ac, 78.26% Impervious,  Inflow Depth > 1.31"    for  FP1 event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af
Outflow = 0.20 cfs @ 12.34 hrs,  Volume= 0.037 af,  Atten= 61%,  Lag= 14.9 min
Primary = 0.20 cfs @ 12.34 hrs,  Volume= 0.037 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 226.38' @ 12.34 hrs   Surf.Area= 80 sf   Storage= 203 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
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Center-of-Mass det. time= 5.2 min ( 814.8 - 809.5 )

Volume Invert Avail.Storage Storage Description
#1 225.74' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 225.73' 328 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

364 cf Total Available Storage

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

225.73 250 0 0
225.74 250 3 3
226.74 400 325 328

Device Routing     Invert Outlet Devices
#1 Device 2 226.74' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 222.49' 12.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 222.49' / 222.39'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 225.74' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 215.39'     Phase-In= 0.01'   

Primary OutFlow  Max=0.20 cfs @ 12.34 hrs  HW=226.38'  TW=221.08'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 5.49 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.20 cfs)

Summary for Pond FP4: FocalPoint 4

Inflow Area = 0.121 ac,100.00% Impervious,  Inflow Depth > 1.77"    for  FP1 event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 0.018 af
Outflow = 0.19 cfs @ 12.15 hrs,  Volume= 0.015 af,  Atten= 17%,  Lag= 3.8 min
Primary = 0.19 cfs @ 12.15 hrs,  Volume= 0.015 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 192.83' @ 12.14 hrs   Surf.Area= 80 sf   Storage= 157 cf

Plug-Flow detention time= 124.7 min calculated for 0.015 af (82% of inflow)
Center-of-Mass det. time= 54.5 min ( 821.4 - 767.0 )

Volume Invert Avail.Storage Storage Description
#1 192.80' 36 cf 10.00'W x 8.00'L x 2.25'H FocalPoint

180 cf Overall  x 20.0% Voids
#2 192.29' 328 cf 193.7 (Prismatic) Listed below (Recalc) -Impervious

364 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

192.29 250 0 0
192.30 250 3 3
193.30 400 325 328

Device Routing     Invert Outlet Devices
#1 Device 2 193.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 189.80' 6.0"  Round Culvert   

L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 189.80' / 189.70'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 192.80' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 188.00'     Phase-In= 0.01'   

Primary OutFlow  Max=0.19 cfs @ 12.15 hrs  HW=192.83'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 1.24 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.19 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>3.79"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=9.15 cfs  0.744 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>6.24"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=2.67 cfs  0.213 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>6.48"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=2.24 cfs  0.183 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>3.89"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=1.17 cfs  0.095 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>6.13"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=2.17 cfs  0.172 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>4.00"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=8.56 cfs  0.800 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>4.00"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.63 cfs  0.046 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.86 cfs  0.072 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=1.14 cfs  0.095 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.81 cfs  0.068 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.51 cfs  0.043 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=1.36 cfs  0.114 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>5.44"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=2.59 cfs  0.195 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>6.72"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.81 cfs  0.068 af

Avg. Flow Depth=0.04'   Max Vel=1.03 fps   Inflow=0.77 cfs  0.168 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.76 cfs  0.168 af

   Inflow=23.83 cfs  2.519 afReach AP1: Analysis Point #1
   Outflow=23.83 cfs  2.519 af



Type III 24-hr  50-YR STORM Rainfall=6.96"21137 - POST DEV -W-FP
  Printed  10/29/2021Prepared by {enter your company name here}

Page 46HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

   Inflow=2.59 cfs  0.195 afReach AP2: Analysis Point #2
   Outflow=2.59 cfs  0.195 af

Peak Elev=225.30'  Storage=0.114 af   Inflow=5.08 cfs  0.396 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=1.55 cfs  0.385 af   Outflow=1.55 cfs  0.385 af

Peak Elev=222.35'  Storage=0.040 af   Inflow=2.57 cfs  0.171 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.77 cfs  0.168 af   Outflow=0.77 cfs  0.168 af

Peak Elev=213.22'  Storage=2,916 cf   Inflow=2.63 cfs  0.213 afPond 3P: Pond 3P
   Outflow=2.07 cfs  0.184 af

Peak Elev=232.01'  Storage=941 cf   Inflow=0.81 cfs  0.068 afPond 4P: Drip Edge
   Discarded=0.05 cfs  0.060 af   Primary=0.53 cfs  0.008 af   Outflow=0.58 cfs  0.068 af

Peak Elev=231.73'  Storage=719 cf   Inflow=0.51 cfs  0.043 afPond 5P: Drip Edge
   Discarded=0.04 cfs  0.043 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.043 af

Peak Elev=222.02'  Storage=1,881 cf   Inflow=1.36 cfs  0.114 afPond 6P: Drip Edge
   Outflow=1.77 cfs  0.071 af

Peak Elev=213.31'   Inflow=0.86 cfs  0.072 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.86 cfs  0.072 af

Peak Elev=213.30'   Inflow=2.00 cfs  0.168 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=2.00 cfs  0.168 af

Peak Elev=225.66'   Inflow=1.17 cfs  0.095 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=1.17 cfs  0.095 af

Peak Elev=230.15'  Storage=349 cf   Inflow=2.67 cfs  0.213 afPond FP1: FocalPoint 1
   Outflow=2.77 cfs  0.213 af

Peak Elev=230.11'  Storage=348 cf   Inflow=2.24 cfs  0.183 afPond FP2: FocalPoint 2
   Outflow=2.32 cfs  0.183 af

Peak Elev=227.06'  Storage=349 cf   Inflow=2.17 cfs  0.172 afPond FP3: FocalPoint 3
   Outflow=2.57 cfs  0.171 af

Peak Elev=193.99'  Storage=346 cf   Inflow=0.81 cfs  0.068 afPond FP4: FocalPoint 4
   Outflow=1.25 cfs  0.065 af

Total Runoff Area = 7.525 ac   Runoff Volume = 2.908 af   Average Runoff Depth = 4.64"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=102,651 sf   0.77% Impervious   Runoff Depth>0.29"Subcatchment 1S: Subcatchment 1S
   Flow Length=350'   Tc=9.6 min   CN=72   Runoff=0.45 cfs  0.057 af

Runoff Area=17,857 sf   85.11% Impervious   Runoff Depth>1.40"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=0.65 cfs  0.048 af

Runoff Area=14,768 sf   90.79% Impervious   Runoff Depth>1.57"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=96   Runoff=0.59 cfs  0.044 af

Runoff Area=12,745 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 4S: Subcatchment 4S
   Flow Length=350'   Tc=9.6 min   CN=73   Runoff=0.07 cfs  0.008 af

Runoff Area=14,630 sf   78.26% Impervious   Runoff Depth>1.31"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=93   Runoff=0.50 cfs  0.037 af

Runoff Area=104,590 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 6S: Subcatchment 6S
   Flow Length=597'   Tc=14.7 min   CN=74   Runoff=0.55 cfs  0.070 af

Runoff Area=5,959 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  0.004 af

Runoff Area=5,639 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S1: Subcatchment CB1
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.019 af

Runoff Area=7,419 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 7S2: Subcatchment CB2
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.025 af

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Runoff Area=3,313 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.011 af

Runoff Area=8,865 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 10S: Subcatchment 10S
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.030 af

Runoff Area=18,787 sf   52.98% Impervious   Runoff Depth>0.90"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=87   Runoff=0.45 cfs  0.033 af

Runoff Area=5,279 sf   100.00% Impervious   Runoff Depth>1.77"Subcatchment 12S: Subcatchment 11S
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  0.018 af

Avg. Flow Depth=0.02'   Max Vel=0.66 fps   Inflow=0.18 cfs  0.035 afReach 1R: Flow Through Wetland
n=0.030   L=210.0'   S=0.0548 '/'   Capacity=185.74 cfs   Outflow=0.18 cfs  0.035 af

   Inflow=1.59 cfs  0.314 afReach AP1: Analysis Point #1
   Outflow=1.59 cfs  0.314 af
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   Inflow=0.45 cfs  0.033 afReach AP2: Analysis Point #2
   Outflow=0.45 cfs  0.033 af

Peak Elev=224.01'  Storage=0.031 af   Inflow=0.44 cfs  0.092 afPond 1P: STORMTECH 1
   Discarded=0.00 cfs  0.000 af   Primary=0.34 cfs  0.085 af   Outflow=0.34 cfs  0.085 af

Peak Elev=221.11'  Storage=0.009 af   Inflow=0.20 cfs  0.037 afPond 2P: STORMTECH 2
   Discarded=0.00 cfs  0.000 af   Primary=0.18 cfs  0.035 af   Outflow=0.18 cfs  0.035 af

Peak Elev=212.35'  Storage=1,001 cf   Inflow=0.60 cfs  0.048 afPond 3P: Pond 3P
   Outflow=0.07 cfs  0.044 af

Peak Elev=229.60'  Storage=211 cf   Inflow=0.23 cfs  0.018 afPond 4P: Drip Edge
   Discarded=0.04 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.018 af

Peak Elev=229.33'  Storage=110 cf   Inflow=0.14 cfs  0.011 afPond 5P: Drip Edge
   Discarded=0.03 cfs  0.011 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.011 af

Peak Elev=221.07'  Storage=1,310 cf   Inflow=0.38 cfs  0.030 afPond 6P: Drip Edge
   Outflow=0.00 cfs  0.000 af

Peak Elev=212.35'   Inflow=0.24 cfs  0.019 afPond CB1: CB1
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.24 cfs  0.019 af

Peak Elev=212.35'   Inflow=0.56 cfs  0.044 afPond CB2: CB2
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=0.56 cfs  0.044 af

Peak Elev=225.15'   Inflow=0.07 cfs  0.008 afPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.07 cfs  0.008 af

Peak Elev=229.83'  Storage=344 cf   Inflow=0.65 cfs  0.048 afPond FP1: FocalPoint 1
   Outflow=0.23 cfs  0.048 af

Peak Elev=229.67'  Storage=286 cf   Inflow=0.59 cfs  0.044 afPond FP2: FocalPoint 2
   Outflow=0.21 cfs  0.044 af

Peak Elev=226.38'  Storage=203 cf   Inflow=0.50 cfs  0.037 afPond FP3: FocalPoint 3
   Outflow=0.20 cfs  0.037 af

Peak Elev=192.83'  Storage=157 cf   Inflow=0.23 cfs  0.018 afPond FP4: FocalPoint 4
   Outflow=0.19 cfs  0.015 af

Total Runoff Area = 7.525 ac   Runoff Volume = 0.421 af   Average Runoff Depth = 0.67"
73.58% Pervious = 5.537 ac     26.42% Impervious = 1.988 ac
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=17,980 sf   82.31% Impervious   Runoff Depth>0.69"Subcatchment 2S: Subcatchment 2S
   Tc=6.0 min   CN=94   Runoff=0.33 cfs  1,032 cf

Runoff Area=14,764 sf   87.15% Impervious   Runoff Depth>0.76"Subcatchment 3S: Subcatchment 3S
   Tc=6.0 min   CN=95   Runoff=0.30 cfs  931 cf

Runoff Area=16,022 sf   73.94% Impervious   Runoff Depth>0.57"Subcatchment 5S: Subcatchment 5S
   Tc=6.0 min   CN=92   Runoff=0.25 cfs  762 cf

Runoff Area=7,712 sf   91.44% Impervious   Runoff Depth>0.83"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=96   Runoff=0.17 cfs  534 cf

Peak Elev=226.81'  Storage=95 cf   Inflow=0.33 cfs  1,032 cfPond FP1: FocalPoint 1
   Outflow=0.15 cfs  1,033 cf

Peak Elev=226.71'  Storage=83 cf   Inflow=0.30 cfs  931 cfPond FP2: FocalPoint 2
   Outflow=0.14 cfs  931 cf

Peak Elev=223.48'  Storage=45 cf   Inflow=0.25 cfs  762 cfPond FP3: FocalPoint 3
   Outflow=0.15 cfs  762 cf

Peak Elev=190.97'  Storage=53 cf   Inflow=0.17 cfs  534 cfPond FP4: FocalPoint 4
   Outflow=0.07 cfs  534 cf

Total Runoff Area = 56,478 sf   Runoff Volume = 3,258 cf   Average Runoff Depth = 0.69"
17.55% Pervious = 9,914 sf     82.45% Impervious = 46,564 sf
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Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.33 cfs @ 12.09 hrs,  Volume= 1,032 cf,  Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.22-in Rainfall=1.22"

Area (sf) CN Description
13,990 98 Paved parking, HSG C

809 98 Paved parking, HSG C
3,181 74 >75% Grass cover, Good, HSG C

17,980 94 Weighted Average
3,181 17.69% Pervious Area

14,799 82.31% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 931 cf,  Depth> 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.22-in Rainfall=1.22"

Area (sf) CN Description
12,867 98 Paved parking, HSG C

1,897 74 >75% Grass cover, Good, HSG C
14,764 95 Weighted Average

1,897 12.85% Pervious Area
12,867 87.15% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 5S: Subcatchment 5S

Runoff = 0.25 cfs @ 12.09 hrs,  Volume= 762 cf,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.22-in Rainfall=1.22"
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Area (sf) CN Description
10,782 98 Paved parking, HSG C

1,064 98 Paved parking, HSG C
4,176 74 >75% Grass cover, Good, HSG C

16,022 92 Weighted Average
4,176 26.06% Pervious Area

11,846 73.94% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 534 cf,  Depth> 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.22-in Rainfall=1.22"

Area (sf) CN Description
7,052 98 Paved parking, HSG C

660 74 >75% Grass cover, Good, HSG C
7,712 96 Weighted Average

660 8.56% Pervious Area
7,052 91.44% Impervious Area

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

6.0 Direct Entry, 

Summary for Pond FP1: FocalPoint 1

Inflow Area = 17,980 sf, 82.31% Impervious,  Inflow Depth > 0.69"    for  1.22-in event
Inflow = 0.33 cfs @ 12.09 hrs,  Volume= 1,032 cf
Outflow = 0.15 cfs @ 11.99 hrs,  Volume= 1,033 cf,  Atten= 54%,  Lag= 0.0 min
Primary = 0.15 cfs @ 11.99 hrs,  Volume= 1,033 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 226.81' @ 12.28 hrs   Surf.Area= 66 sf   Storage= 95 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.4 min ( 825.5 - 823.1 )

Volume Invert Avail.Storage Storage Description
#1 225.34' 30 cf 6.00'W x 11.00'L x 2.25'H FocalPoint

149 cf Overall  x 20.0% Voids
#2 226.08' 467 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

497 cf Total Available Storage



Type III 24-hr  1.22-in Rainfall=1.22"21137 - FOCAL POINT
  Printed  2/10/2022Prepared by {enter your company name here}

Page 5HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

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

226.08 66 0 0
226.09 66 1 1
227.34 200 166 167
228.34 400 300 467

Device Routing     Invert Outlet Devices
#1 Device 2 228.84' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.34' 15.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.34' / 225.04'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 225.34' 100.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.15 cfs @ 11.99 hrs  HW=225.41'   (Free Discharge)
2=Culvert  (Passes 0.00 cfs of 0.02 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  (Exfiltration Controls 0.15 cfs)

Summary for Pond FP2: FocalPoint 2

Inflow Area = 14,764 sf, 87.15% Impervious,  Inflow Depth > 0.76"    for  1.22-in event
Inflow = 0.30 cfs @ 12.09 hrs,  Volume= 931 cf
Outflow = 0.14 cfs @ 11.99 hrs,  Volume= 931 cf,  Atten= 54%,  Lag= 0.0 min
Primary = 0.14 cfs @ 11.99 hrs,  Volume= 931 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 226.71' @ 12.27 hrs   Surf.Area= 60 sf   Storage= 83 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.3 min ( 817.2 - 814.9 )

Volume Invert Avail.Storage Storage Description
#1 225.34' 27 cf 10.00'W x 6.00'L x 2.25'H FocalPoint

135 cf Overall  x 20.0% Voids
#2 226.08' 519 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

546 cf Total Available Storage

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

226.08 60 0 0
226.09 60 1 1
227.34 250 194 194
228.34 400 325 519

Device Routing     Invert Outlet Devices
#1 Device 2 228.84' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 225.34' 15.0"  Round Culvert   



Type III 24-hr  1.22-in Rainfall=1.22"21137 - FOCAL POINT
  Printed  2/10/2022Prepared by {enter your company name here}

Page 6HydroCAD® 10.10-5a  s/n 10589  © 2020 HydroCAD Software Solutions LLC

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 225.34' / 224.74'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#3 Primary 225.34' 100.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Primary OutFlow  Max=0.14 cfs @ 11.99 hrs  HW=225.42'   (Free Discharge)
2=Culvert  (Passes 0.00 cfs of 0.02 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  (Exfiltration Controls 0.14 cfs)

Summary for Pond FP3: FocalPoint 3

Inflow Area = 16,022 sf, 73.94% Impervious,  Inflow Depth > 0.57"    for  1.22-in event
Inflow = 0.25 cfs @ 12.09 hrs,  Volume= 762 cf
Outflow = 0.15 cfs @ 12.21 hrs,  Volume= 762 cf,  Atten= 41%,  Lag= 6.9 min
Primary = 0.15 cfs @ 12.21 hrs,  Volume= 762 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 223.48' @ 12.21 hrs   Surf.Area= 54 sf   Storage= 45 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.1 min ( 838.4 - 837.4 )

Volume Invert Avail.Storage Storage Description
#1 222.32' 24 cf 9.00'W x 6.00'L x 2.25'H FocalPoint

122 cf Overall  x 20.0% Voids
#2 223.06' 459 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

484 cf Total Available Storage

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

223.06 54 0 0
223.07 54 1 1
224.32 200 159 159
225.32 400 300 459

Device Routing     Invert Outlet Devices
#1 Device 2 225.82' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 222.32' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 222.32' / 222.12'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 222.32' 100.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 215.39'     Phase-In= 0.01'   

Primary OutFlow  Max=0.15 cfs @ 12.21 hrs  HW=223.48'   (Free Discharge)
2=Culvert  (Passes 0.00 cfs of 2.42 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.15 cfs)
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Summary for Pond FP4: FocalPoint 4

Inflow Area = 7,712 sf, 91.44% Impervious,  Inflow Depth > 0.83"    for  1.22-in event
Inflow = 0.17 cfs @ 12.09 hrs,  Volume= 534 cf
Outflow = 0.07 cfs @ 11.97 hrs,  Volume= 534 cf,  Atten= 57%,  Lag= 0.0 min
Primary = 0.07 cfs @ 11.97 hrs,  Volume= 534 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 190.97' @ 12.29 hrs   Surf.Area= 32 sf   Storage= 53 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.8 min ( 808.4 - 805.6 )

Volume Invert Avail.Storage Storage Description
#1 189.50' 14 cf 4.00'W x 8.00'L x 2.25'H FocalPoint

72 cf Overall  x 20.0% Voids
#2 190.24' 334 cf Surface Bowl Area (Prismatic) Listed below (Recalc) -Impervious

348 cf Total Available Storage

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

190.24 24 0 0
190.25 24 0 0
191.50 150 109 109
192.50 300 225 334

Device Routing     Invert Outlet Devices
#1 Device 2 193.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 189.50' 12.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 189.50' / 189.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 189.50' 100.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Primary OutFlow  Max=0.07 cfs @ 11.97 hrs  HW=189.54'   (Free Discharge)
2=Culvert  (Passes 0.00 cfs of 0.00 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  (Exfiltration Controls 0.07 cfs)



FOCALPOINT
NEW HAMPSHIRE AOT PROJECTS

DESIGN WORKSHEET

1. Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf) 
See step 2 to determine if minimum size is appropriate.
• Tributary impervious area:        = ______________________ ac (A)
• Tributary pervious area:        = ______________________ ac (B)
• Minimum FocalPoint bed area required: = ((A x 1.0) + (B x 0.4)) * 174   = ______________________ sf
• FocalPoint bed area provided:       = ______________________ sf
• Dimensions of proposed FocalPoint:       = _________ ft x _________ ft

2. Model a Type II & III 24-hr rainfall event that generates the water quality volume to demonstrate that 

Contact ACF for a sample HydroCAD node. 
• Water quality volume (WQv) goal:       = ______________________ ft3

• Type II & III 24-hr rainfall depth to generate WQv:     = ______________________ in
• Temporary storage depth provided:       = ______________________ in

(typically 6 - 12 in)

• Temporary storage volume provided at above depth:    = ______________________ ft3

• Peak ponding depth from Type III 24-hr storm event:    = ______________________ in

3. 

• 
• 
• 6 in invert in elevation from FocalPoint:      = ______________________ 
• ____ invert out elevation:        = ______________________ 

4. 

solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded 
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area

Design review and installation oversight by manufacturer’s representative
• 
• 

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431  |  Email:  rwoodman@acfenv.com
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✔



FOCALPOINT
NEW HAMPSHIRE AOT PROJECTS

DESIGN WORKSHEET

1. Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf) 
See step 2 to determine if minimum size is appropriate.
• Tributary impervious area:        = ______________________ ac (A)
• Tributary pervious area:        = ______________________ ac (B)
• Minimum FocalPoint bed area required: = ((A x 1.0) + (B x 0.4)) * 174   = ______________________ sf
• FocalPoint bed area provided:       = ______________________ sf
• Dimensions of proposed FocalPoint:       = _________ ft x _________ ft

2. Model a Type II & III 24-hr rainfall event that generates the water quality volume to demonstrate that 

Contact ACF for a sample HydroCAD node. 
• Water quality volume (WQv) goal:       = ______________________ ft3

• Type II & III 24-hr rainfall depth to generate WQv:     = ______________________ in
• Temporary storage depth provided:       = ______________________ in

(typically 6 - 12 in)

• Temporary storage volume provided at above depth:    = ______________________ ft3

• Peak ponding depth from Type III 24-hr storm event:    = ______________________ in

3. 

• 
• 
• 6 in invert in elevation from FocalPoint:      = ______________________ 
• ____ invert out elevation:        = ______________________ 

4. 

solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded 
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area

Design review and installation oversight by manufacturer’s representative
• 
• 

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431  |  Email:  rwoodman@acfenv.com

-2

0.29

0.044

53.52

60

6 10

1007

1.22

6

519

226.71

15

228.84

225.34

15" 225.34

✔

✔



FOCALPOINT
NEW HAMPSHIRE AOT PROJECTS

DESIGN WORKSHEET

1. Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf) 
See step 2 to determine if minimum size is appropriate.
• Tributary impervious area:        = ______________________ ac (A)
• Tributary pervious area:        = ______________________ ac (B)
• Minimum FocalPoint bed area required: = ((A x 1.0) + (B x 0.4)) * 174   = ______________________ sf
• FocalPoint bed area provided:       = ______________________ sf
• Dimensions of proposed FocalPoint:       = _________ ft x _________ ft

2. Model a Type II & III 24-hr rainfall event that generates the water quality volume to demonstrate that 

Contact ACF for a sample HydroCAD node. 
• Water quality volume (WQv) goal:       = ______________________ ft3

• Type II & III 24-hr rainfall depth to generate WQv:     = ______________________ in
• Temporary storage depth provided:       = ______________________ in

(typically 6 - 12 in)

• Temporary storage volume provided at above depth:    = ______________________ ft3

• Peak ponding depth from Type III 24-hr storm event:    = ______________________ in

3. 

• 
• 
• 6 in invert in elevation from FocalPoint:      = ______________________ 
• ____ invert out elevation:        = ______________________ 

4. 

solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded 
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area

Design review and installation oversight by manufacturer’s representative
• 
• 

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431  |  Email:  rwoodman@acfenv.com
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FOCALPOINT
NEW HAMPSHIRE AOT PROJECTS

DESIGN WORKSHEET

1. Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf) 
See step 2 to determine if minimum size is appropriate.
• Tributary impervious area:        = ______________________ ac (A)
• Tributary pervious area:        = ______________________ ac (B)
• Minimum FocalPoint bed area required: = ((A x 1.0) + (B x 0.4)) * 174   = ______________________ sf
• FocalPoint bed area provided:       = ______________________ sf
• Dimensions of proposed FocalPoint:       = _________ ft x _________ ft

2. Model a Type II & III 24-hr rainfall event that generates the water quality volume to demonstrate that 

Contact ACF for a sample HydroCAD node. 
• Water quality volume (WQv) goal:       = ______________________ ft3

• Type II & III 24-hr rainfall depth to generate WQv:     = ______________________ in
• Temporary storage depth provided:       = ______________________ in

(typically 6 - 12 in)

• Temporary storage volume provided at above depth:    = ______________________ ft3

• Peak ponding depth from Type III 24-hr storm event:    = ______________________ in

3. 

• 
• 
• 6 in invert in elevation from FocalPoint:      = ______________________ 
• ____ invert out elevation:        = ______________________ 

4. 

solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded 
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area

Design review and installation oversight by manufacturer’s representative
• 
• 

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431  |  Email:  rwoodman@acfenv.com
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✔



DESIGNING WITH FOCALPOINT IN NEW HAMPSHIRE

SIZING CRITERIA SUMMARY

• 

(18 in).

• 
demonstrate that the entire volume of a 1.22 in Type II or III 24-hr storm is treated prior to 

• The R-Tank modular underdrain can be expanded beyond the footprint of the FocalPoint 

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431  |  Email:  rwoodman@acfenv.com

LET’S GET IT DONE

FOCALPOINT SYSTEMS:

FOCALPOINT ACCESSORIES:

Bypass protection - Domed Pretreatment - Rain Guardian 
Turret 

Pretreatment - Rain Guardian 
Foxhole

Pretreatment - PreTx



Water Quality Volume (WQV)
0.41          ac A = Area draining to the practice
0.25          ac AI = Impervious area draining to the practice
0.61          decimal I = Percent impervious area draining to the practice, in decimal form
0.60          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.25          ac-in WQV= 1” x Rv x A
891           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)
1               inches P = Amount of rainfall.  For WQF in NH, P = 1".  

0.60          inches Q = Water quality depth.  Q = WQV/A
96             unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

0.5            inches S = Potential maximum retention.  S = (1000/CN)  - 10
0.093       inches Ia = Initial abstraction.  Ia = 0.2S

6.0            minutes Tc = Time of Concentration
cfs/mi2/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III.

-            cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac.

GENERAL CALCULATIONS - WQV and WQF
(optional worksheet)

Designer's Notes:

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets 
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

NHDES Alteration of Terrain                                                                                                              Last Reviewed: August 2017



Water Quality Volume (WQV)
0.33          ac A = Area draining to the practice
0.29          ac AI = Impervious area draining to the practice
0.88          decimal I = Percent impervious area draining to the practice, in decimal form
0.84          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.28          ac-in WQV= 1” x Rv x A

1,007       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)
1               inches P = Amount of rainfall.  For WQF in NH, P = 1".  

0.84          inches Q = Water quality depth.  Q = WQV/A
99             unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

0.1            inches S = Potential maximum retention.  S = (1000/CN)  - 10
0.030       inches Ia = Initial abstraction.  Ia = 0.2S

6.0            minutes Tc = Time of Concentration
cfs/mi2/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III.

-            cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac.

NHDES Alteration of Terrain                                                                                                              Last Reviewed: August 2017

GENERAL CALCULATIONS - WQV and WQF
(optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets 
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Designer's Notes:



Water Quality Volume (WQV)
0.37          ac A = Area draining to the practice
0.27          ac AI = Impervious area draining to the practice
0.73          decimal I = Percent impervious area draining to the practice, in decimal form
0.71          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.26          ac-in WQV= 1” x Rv x A
949           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)
1               inches P = Amount of rainfall.  For WQF in NH, P = 1".  

0.71          inches Q = Water quality depth.  Q = WQV/A
97             unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

0.3            inches S = Potential maximum retention.  S = (1000/CN)  - 10
0.062       inches Ia = Initial abstraction.  Ia = 0.2S

6.0            minutes Tc = Time of Concentration
cfs/mi2/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III.

-            cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac.

NHDES Alteration of Terrain                                                                                                              Last Reviewed: August 2017

GENERAL CALCULATIONS - WQV and WQF
(optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets 
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Designer's Notes:



Water Quality Volume (WQV)
0.18          ac A = Area draining to the practice
0.16          ac AI = Impervious area draining to the practice
0.89          decimal I = Percent impervious area draining to the practice, in decimal form
0.85          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.15          ac-in WQV= 1” x Rv x A
555           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)
1               inches P = Amount of rainfall.  For WQF in NH, P = 1".  

0.85          inches Q = Water quality depth.  Q = WQV/A
99             unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

0.1            inches S = Potential maximum retention.  S = (1000/CN)  - 10
0.028       inches Ia = Initial abstraction.  Ia = 0.2S

6.0            minutes Tc = Time of Concentration
cfs/mi2/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III.

-            cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac.

NHDES Alteration of Terrain                                                                                                              Last Reviewed: August 2017

GENERAL CALCULATIONS - WQV and WQF
(optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets 
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Designer's Notes:



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Stormwater 
Ponds

Wet Pond B, F 70% 35% 45%
Wet Extended Detention 

Pond A, B 80% 55% 68%

Micropool Extended 
Detention Pond TBA

Multiple Pond System TBA
Pocket Pond TBA

Stormwater 
Wetlands

Shallow Wetland A, B, F, I 80% 55% 45%
Extended Detention Wetland A, B, F, I 80% 55% 45%

Pond/Wetland System TBA
Gravel Wetland H 95% 85% 64%

Infiltration 
Practices

Infiltration Trench (≥75 ft from 
surface water) B, D, I 90% 55% 60%

Infiltration Trench (<75 ft from 
surface water) B, D, I 90% 10% 60%

Infiltration Basin (≥75 ft from 
surface water) A, F, B, D, I 90% 60% 65%

Infiltration Basin (<75 ft from 
surface water) A, F, B, D, I 90% 10% 65%

Dry Wells 90% 55% 60%
Drip Edges 90% 55% 60%

Filtering 
Practices

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (≥75 ft from surface 

water)

A, F, B, D, I 90% 60% 65%

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (<75 ft from surface 

water)

A, F, B, D, I 90% 10% 65%

Aboveground or Underground 
Sand Filter with underdrain A, I, F, G, H 85% 10% 45%

Tree Box Filter TBA
Bioretention System I, G, H 90% 65% 65%

Permeable Pavement that 
infiltrates WQV (≥75 ft from 

surface water)
A, F, B, D, I 90% 60% 65%

Permeable Pavement that 
infiltrates WQV (<75 ft from 

surface water)
A, F, B, D, I 90% 10% 65%

Permeable Pavement with 
underdrain

Use TN and 
TP values for 
sand filter w/
underdrain and 
outlet pipe

90% 10% 45%



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Treatment 
Swales

Flow Through Treatment 
Swale TBA

Vegetated 
Buffers Vegetated Buffers A, B, I 73% 40% 45%

Pre-
Treatment 
Practices

Sediment Forebay TBA
Vegetated Filter Strip A, B, I 73% 40% 45%
Vegetated Swale A, B, C, F, H, I 65% 20% 25%

Flow-Through Device - 
Hydrodynamic Separator A, B, G, H 35% 10% 5%

Flow-Through Device - ADS 
Underground Multichamber 
Water Quality Unit (WQU)

G, H 72% 10% 9%

Other Flow-Through Devices TBA
Off-line Deep Sump Catch 

Basin J, K, L, M 15% 5% 5%



RIP RAP CALCULATIONS
Wadleigh Road
Rochester NH

Jones & Beach Engineers, Inc. 
P.O. Box 219

Stratham, NH  03885
10-Feb-22

Rip Rap equations were obtained from the Stormwater Management and Erosion
Control Handbook for Urban and Developing Areas in New Hampshire.
 Aprons are sized for the 10-Year storm event.

TAILWATER < HALF THE Do

La = (1.8 x Q) / D0
3/2 + (7 x Do)

W = La + (3 x Do) or defined channel width

d50 = (0.02 x Q4/3) / (Tw x D0)

Culvert or Tailwater Discharge Diameter Length of Width of 
Catch Basin (Feet) (C.F.S.) of Pipe Rip Rap Rip Rap
(Sta. No.) Tw Q Do La (feet) W (feet) d50-Median Stone

Rip Rap
15" ADS (CB2) 0.47 1.36 1.25 10.5 14 d50 (feet)
12" ADS (Stormtech #1) 0.14 0.33 1 7.6 11
15" ADS (Swale) 0.19 0.59 1.25 9.5 13 0.05                           
8" ADS (Under Walkway) 0.11 0.11 0.67 5.1 7 0.03                           
18" ADS (18" Culvert ) 0.32 1.8 1.5 12.3 17 0.04                           
Box Culvert 0.4 10.52 2 20.7 10 0.01                           

0.09                           
0.58                           

TAILWATER > HALF THE Do

La = (3.0 x Q) / D0
3/2 + (7 x Do)

W = (0.4 x La) + (3 x Do) or defined channel width

d50 = (0.02 x Q4/3) / (Tw x D0)

Culvert or Tailwater Discharge Diameter Length of Width of 
Catch Basin (Feet) (C.F.S.) of Pipe Rip Rap Rip Rap
(Sta. No.) Tw Q Do La (feet) W (feet) d50-Median Stone

Rip Rap
6" ADS (Pond #3) 0.5 0.21 0.5 4.6 10 d50 (feet)

4" ADS (Stormtech #2) 0.33 0.25 0.33 6.3 3

0.01                           
0.03                           



Table 7-24 -- Recommended Rip Rap Gradation Ranges  

d50 Size = 0.25 Feet 3 Inches
% of Weight Smaller Size of Stone (Inches)
Than the Given d50 Size From To

100% 5 6
85% 4 5
50% 3 5
15% 1 2

Table 7-24 -- Recommended Rip Rap Gradation Ranges  

d50 Size = 0.5 Feet 6 Inches
% of Weight Smaller Size of Stone (Inches)
Than the Given d50 Size From To

100% 9 12
85% 8 11
50% 6 9
15% 2 3





10/18/21, 11:29 AM Extreme Precipitation Tables: 43.285°N, 70.98°W

precip.eas.cornell.edu/data.php?1634570926124 1/1

Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 70.980 degrees West
Latitude 43.285 degrees North
Elevation 0 feet
Date/Time Mon, 18 Oct 2021 11:28:33 -0400

Extreme Precipitation Estimates
  5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.49 0.65 0.81 1.02 1yr 0.70 0.97 1.19 1.53 1.97 2.55 2.83 1yr 2.26 2.72 3.14 3.86 4.43 1yr
2yr 0.32 0.49 0.61 0.80 1.01 1.28 2yr 0.87 1.16 1.49 1.89 2.41 3.08 3.44 2yr 2.73 3.31 3.81 4.54 5.18 2yr
5yr 0.37 0.57 0.72 0.96 1.23 1.58 5yr 1.06 1.44 1.85 2.36 3.03 3.88 4.40 5yr 3.44 4.23 4.86 5.71 6.45 5yr

10yr 0.41 0.64 0.81 1.10 1.43 1.85 10yr 1.23 1.69 2.18 2.80 3.60 4.63 5.30 10yr 4.10 5.09 5.84 6.79 7.63 10yr
25yr 0.47 0.75 0.95 1.31 1.74 2.28 25yr 1.50 2.08 2.70 3.51 4.53 5.84 6.77 25yr 5.17 6.51 7.46 8.54 9.53 25yr
50yr 0.52 0.84 1.08 1.51 2.03 2.69 50yr 1.75 2.45 3.20 4.17 5.40 6.96 8.16 50yr 6.16 7.85 8.98 10.16 11.27 50yr

100yr 0.59 0.96 1.23 1.74 2.37 3.17 100yr 2.04 2.88 3.78 4.94 6.42 8.30 9.84 100yr 7.35 9.46 10.81 12.11 13.35 100yr
200yr 0.66 1.07 1.39 2.00 2.76 3.73 200yr 2.39 3.40 4.48 5.88 7.66 9.91 11.87 200yr 8.77 11.41 13.01 14.42 15.81 200yr
500yr 0.78 1.28 1.67 2.43 3.40 4.63 500yr 2.93 4.22 5.58 7.37 9.65 12.53 15.21 500yr 11.09 14.62 16.65 18.19 19.78 500yr

Lower Confidence Limits
  5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.36 0.44 0.60 0.73 0.90 1yr 0.63 0.88 0.92 1.25 1.47 2.01 2.44 1yr 1.78 2.35 2.91 3.32 3.96 1yr
2yr 0.31 0.48 0.59 0.80 0.99 1.17 2yr 0.85 1.15 1.35 1.80 2.32 2.99 3.34 2yr 2.64 3.21 3.69 4.41 5.03 2yr
5yr 0.35 0.54 0.67 0.91 1.16 1.40 5yr 1.00 1.36 1.60 2.12 2.75 3.59 4.04 5yr 3.18 3.88 4.52 5.32 6.02 5yr

10yr 0.38 0.59 0.73 1.02 1.32 1.59 10yr 1.14 1.56 1.81 2.40 3.09 4.10 4.66 10yr 3.63 4.48 5.22 6.12 6.86 10yr
25yr 0.44 0.67 0.83 1.19 1.57 1.90 25yr 1.35 1.86 2.11 2.81 3.58 4.88 5.62 25yr 4.32 5.40 6.34 7.32 8.08 25yr
50yr 0.49 0.74 0.92 1.33 1.79 2.19 50yr 1.54 2.14 2.37 3.16 3.98 5.56 6.46 50yr 4.92 6.22 7.35 8.40 9.30 50yr

100yr 0.55 0.83 1.03 1.49 2.05 2.51 100yr 1.77 2.45 2.68 3.55 4.41 6.33 7.43 100yr 5.60 7.14 8.53 9.64 10.58 100yr
200yr 0.61 0.92 1.16 1.68 2.34 2.88 200yr 2.02 2.82 3.01 3.99 4.89 7.19 8.54 200yr 6.36 8.21 9.89 11.06 12.05 200yr
500yr 0.71 1.06 1.37 1.98 2.82 3.49 500yr 2.43 3.41 3.54 4.65 5.62 8.47 10.27 500yr 7.50 9.87 12.02 13.27 14.26 500yr

Upper Confidence Limits
  5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.87 1.07 1yr 0.75 1.05 1.23 1.70 2.15 2.78 3.05 1yr 2.46 2.93 3.38 4.16 4.76 1yr
2yr 0.33 0.50 0.62 0.84 1.04 1.24 2yr 0.89 1.21 1.45 1.93 2.51 3.20 3.57 2yr 2.83 3.44 3.95 4.69 5.34 2yr
5yr 0.39 0.60 0.75 1.02 1.30 1.57 5yr 1.13 1.53 1.83 2.46 3.16 4.18 4.75 5yr 3.70 4.57 5.21 6.10 6.86 5yr

10yr 0.46 0.70 0.87 1.21 1.57 1.89 10yr 1.35 1.85 2.21 3.00 3.81 5.15 5.91 10yr 4.56 5.68 6.51 7.44 8.32 10yr
25yr 0.56 0.85 1.06 1.51 1.98 2.43 25yr 1.71 2.38 2.84 3.90 4.91 6.81 7.90 25yr 6.03 7.60 8.67 9.86 10.78 25yr
50yr 0.65 0.98 1.23 1.76 2.37 2.93 50yr 2.05 2.86 3.44 4.74 5.96 8.41 9.86 50yr 7.44 9.48 10.78 12.10 13.24 50yr

100yr 0.76 1.14 1.43 2.07 2.84 3.52 100yr 2.45 3.44 4.17 5.79 7.25 10.39 12.30 100yr 9.20 11.83 13.41 14.88 16.15 100yr
200yr 0.88 1.33 1.68 2.44 3.40 4.25 200yr 2.93 4.16 5.07 7.06 8.81 12.88 15.38 200yr 11.40 14.79 16.68 18.28 19.74 200yr
500yr 1.09 1.61 2.08 3.02 4.29 5.44 500yr 3.70 5.31 6.53 9.21 11.43 17.14 20.66 500yr 15.17 19.87 22.28 24.05 25.74 500yr

http://www.nrcc.cornell.edu/
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SITE-SPECIFIC SOIL SURVEY REPORT 

For 

29 Wadleigh Road, Rochester, NH 

By 

Gove Environmental Services, Inc. 
 

 

 

 

 

1. MAPPING STANDARDS 

 

 

 

Site-Specific Soil Mapping Standards for New Hampshire and Vermont. SSSNNE Special 

Publication No. 3, Version 7.0, July 2021.  This map product is within the technical 

standards of the National Cooperative Soil Survey.  It is a special product, intended for 

the submission to NH DES Alteration of Terrain.  It was produced by a professional soil 

scientist and is not a product of the USDA Natural Resource Conservation Service.   

 

Hydrologic Soil Group was determined using SSSNNE Special Publication No. 5, Ksat 

Values for New Hampshire Soils, September 2009. 

 

 

OVERVIEW: 

 

The site is primarily bedrock-controlled glacial till.  The central portion of the site is 

dominated by exposed bedrock and very shallow soils, found on the large hill.  Away 

from the central portion on the flatter slopes, the bedrock is deeper than 40 inches and the 

soils are moderately well drained with a mineral restrictive layer.  Smaller hills rising 

above the flatter slope are also shallow-to-bedrock soils.  Several streams pass through 

the wetland areas and dump into Axe Handle Brook.   

 

 

 

Scale of soil map: 

 

 Approximately 1” equals   30’ 

 

 

Contours: 

 

 Intervals of 2 feet 
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2. DATE SOIL MAP PRODUCED   

 

Date(s) of on-site field work:  11-2-2021 

 

 Date(s) of test pits:  10-1-2021 

   

  Test pits recorded by:  Jones & Beach Engineers 

  

 

 

 

 

3. GEOGRAPHIC LOCATION AND SIZE OF SITE 

 

City or town where soil mapping was conducted: Rochester 

 

Location:  29 Wadleigh Road, Tax mapb137, lot 3501. 

 

Size of area:  approximately 8 acres 

 

 Was the map for the entire lot? Yes 

 

 If no, where was the mapping conducted on the parcel: n/a 

 

 

   

 

4. PURPOSE OF THE SOIL MAP 

 

Was the map prepared to meet the requirement of Alteration of Terrain?  Yes 

 

If no, what was the purpose of the map?   n/a 

 

Who was the map prepared for? Jones & Beach Engineers 

 

 

5. SOIL IDENTIFICATION LEGEND 

 

 

SSSS SYM. SSSS MAP NAME   HISS SYM. HYDROLOGIC SOIL GRP. 

32  Boxford silt loam    343   C 

141  Hollis-Rock Outcrop-Chatfield complex 228   D 

449  Scituate very stony    323   C 

547  Walpole very stony    523   C 
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SLOPE PHASE: 

0-8%  B  8-15%  C  15-25%  D 

25%+  E 

 

 

 

 

 

6. SOIL MAP UNIT DESCRIPTIONS – SOIL DESCRIPTIONS - PHOTOS 

 

 

 

SSSS SYM. SSSS MAP NAME   HISS SYM. HYDROLOGIC SOIL GRP. 

 

32  Boxford silt loam    343   C 

 

This marine silt and clay map unit makes up a small area of the overall site.  It is located on the 

southeastern end of the site.  The soil has a silt loam topsoil and subsoil, with a silty clay loam 

substratum.  The estimated seasonal high water table ranges from 15 to 20 inches deep.  Due to 

the silty textures and the high water table, the hydrologic group is a C. 

 

141  Hollis-Rock Outcrop-Chatfield complex 228   D 

 

The bedrock-controlled glacial till is found on the dominant hill of the site where the cell tower 

is located and also on other low hills that are on the site and near Axe Handle Brook.  This is a 

complex, because the bedrock is variable from exposed ledge to 3 feet to refusal.  Due to the 

majority of this complex being either exposed bedrock or Hollis soils, the hydrologic soil group 

is D.  This soil makes up a large component of the site.  Inclusions would be pockets of soils 

between the outcrops that are deeper than 40 inches. 
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449  Scituate very stony    323   C 

 

This dense substratum glacial till soil is the other large component of the upland areas.  It lies 

between the 141 hills on the flatter slopes.  The topsoil and subsoil are fine sandy loams, with a 

dense substratum of loamy sand.  Estimated seasonal high water tables range from 20 to 28”, and 

are typically at or slightly above the dense restrictive layer.  Because of the seasonal high water 

table and the mineral restrictive layer, the hydrologic group is C. 

 

 

547  Walpole very stony    523   C 

 

This soil is the dominant wetland hydric soil type on site.  The soil is typically fine sandy loam 

topsoil and subsoil, with a loamy sand substratum.  Estimated water tables are at the surface to a 

depth of 12 inches.  Inclusions would be areas of dense substratum and, in the wetland on the 

south side of the site, inclusions of Scitico silt loam adjacent the Boxford map unit would be 

found.  The hydrologic group is C.  Each of the wetland map units have stream channels that 

flow northeast to Axe Handle Brook.   

 

 

 

 

 

 

7. RESPONSIBLE SOIL SCIENTIST 

 

Name:  James P. Gove 

 

Certified Soil Scientist Number: 004 

 

 

 

 

8. OTHER DISTINGUISHING FEATURES OF SITE 

 

Is the site in a natural condition? For the most part. 

 

If no, what is the nature of the disturbance? The placement of the cell tower and access 

road to the tower. 
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Stamp of CSS 

 

11-2-2021 
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Inspection and Maintenance of Facilities and Property 
 

 
A. Maintenance of Common Facilities or Property 
 
1. The Apartment Complex, future owners and assigns are responsible to perform the 

maintenance obligations or hire a Professional Engineer to review the site on an annual basis 
for maintenance and certification of the stormwater system.  The Owner shall keep receipts 
and records of all maintenance companies hired throughout the year to submit along with the 
following form. The annual report and certification shall be submitted to City of Rochester 
DPW upon request. 

 
B. General Inspection and Maintenance Requirements 
 
1. Permanent stormwater and sediment and erosion control facilities to be maintained on the 

site include, but are not limited to, the following: 
 

a. Catch basins and drain manholes 
b. Culverts 
c. Swales  
d. Vegetation and landscaping 
e. Parking lots and roadways 
f. Riprap inlet and outlet protection aprons 
g. Bio-retention systems 
h. Focal Point Bioretention 
i. Stormtech Underground Detention System 
j. Roof drains 
k. Rock Slope Ptetection 
l. Invasive Species Control 

 
 
2. Maintenance of permanent measures shall follow the following schedule: 
 

a. Normal winter roadway and parking lot maintenance including plowing and snow 
removal. 

 
b. Road and parking lot sweeping at the end of every winter, preferably at the start of the 

spring rain season. 
 



   

 

c. Inspection of culvert inlets and outlets at least once per month during the rainy season 
(March to November). Any debris is to be removed and disposed of properly by owner or 
owner’s agent. 

 
d. Annual inspection of the site for erosion, destabilization, settling, and sloughing.  Any 

needed repairs are to be conducted immediately. 
 
e. Annual inspection of site’s vegetation and landscaping. Any areas that are bare shall be 

reseeded and mulched with hay or, if the case is extreme, loamed and seeded or sodded to 
ensure adequate vegetative cover. Landscape specimens shall be replaced in kind, if they 
are found to be dead or dying. 

 
f. Annual inspection of catch basins and drain manholes to determine if they need to be 

cleaned. Catch basins are to be cleaned if the depth of deposits is greater than one-half 
the depth from the basin bottom to the invert of the lowest pipe or opening into or out of 
the basin. If a catch basin significantly exceeds the one-half depth standard during the 
inspection, then it should be cleaned more frequently. If woody debris or trash 
accumulates in a catch basin, then it should be cleaned on a weekly basis. Manholes 
should be cleaned of any material upon inspection. Catch basins and manholes can be 
cleaned either manually or by specially designed equipment including, but not limited to, 
bucket loaders and vacuum pumps. Before any materials can be disposed, it is necessary 
to perform a detailed chemical analysis to determine if the materials meet the EPA 
criteria for hazardous waste. This will help determine how the materials should be stored, 
treated, and disposed. Grease hoods are to be wiped clean and the rags disposed of 
properly. Debris obscuring the grate inlet should also be removed. 

 
g. Permanent stone slope protection should be inspected annually in order to ensure that 

they are in good condition. Any loose rocks or any signs of erosion under the slope 
should be repaired or replaced immediately. Woody vegetation should not be allowed to 
become established in riprap areas, and/or any debris removed from the void spaces 
between the rocks. If the riprap is adjacent to a stream or other waterbody, the water 
should be kept clear of obstructions, debris, and sediment deposits 
 

h. Rock riprap inlets and outlets should be inspected annually in order to ensure that it has 
not been displaced, undermined, or otherwise damaged.  Displaced rock should be 
replaced, or additional rock added in order to maintain the structure(s) in their 
undamaged state. Woody vegetation should not be allowed to become established in 
riprap areas, and/or any debris removed from the void spaces between the rocks. If the 
riprap is adjacent to a stream or other waterbody, the water should be kept clear of 
obstructions, debris, and sediment deposits. 

 
i. Raingarden - Bioretention Cells: 
 

 Visually inspect monthly and repair erosion. Use small stones to stabilize erosion 
along drainage paths.  



   

 

 Check the pH once a year if plantings are not surviving. Apply an alkaline product, 
such as limestone, if needed. 

 Re-mulch any void areas by hand as needed.  
 Every 6 months, in the spring and fall, add a fresh mulch layer.  
 Once every 2 to 3 years, in the spring, remove old mulch layer before applying new 

one. 
 Immediately after the completion of cell construction, water plant material for 14 

consecutive days unless there is sufficient natural rainfall.  
 When trees have taken root, or at least by 6 months, remove stakes and wires.  
 Once a month (more frequently in the summer), residents are encouraged to visually 

inspect vegetation for disease or pest problems and treat as required.  
 Twice a year, from March 15th to April 30th and October 1st to November 30th, 

remove and replace all dead and diseased vegetation considered beyond treatment.  
 During times of extended drought, look for physical features of stress (unrevived 

wilting, yellow, spotted or brown leaves, loss of leaves, etc.). Water in the early 
morning as needed.  

 Weed regularly, if needed.  
 Prune excess growth annually or more often, if desired. Trimmed materials may be 

recycled back in with replenished mulch or land filled if there is a concern of heavy 
metals accumulation. 

 After rainstorms, inspect the cell and make sure that drainage paths are clear and that 
ponding water dissipates over 4-6 hours. (Water may pond for longer times during the 
winter and early spring.)  

 KEEP IN MIND, THE BIORETENTION CELL IS NOT A POND. IT SHOULD 
NOT PROVIDE A BREEDING GROUND FOR MOSQUITOES. MOSQUITOES 
NEED AT LEAST FOUR (4) DAYS OF STANDING WATER TO DEVELOP AS 
LARVA. 

 
j. FocalPoint Biofiltration Systems 
 

A. Maintenance Requirements 

1. Annual maintenance generally consists of two (2) scheduled visits unless 
otherwise specified. 

2. Each maintenance visit consists of the following: 
 

1. Complete	system	inspection	
	

2. Removal	of	foreign	debris,	silt,	plant	material,	trash	and	mulch	
(if	needed)	

3. Evaluation	of	biofiltration	media	
	

4. Evaluation	of	plant	health	
	



   

 

5. Inspection	of	underdrain/storage	system	
via	Observation/Maintenance	Port	

6. Properly	dispose	of	all	maintenance	refuse	items	(trash,	mulch,	etc.)	
	

7. Take	photographs	documenting	plant	growth	and	general	
system	health	

8. Update	and	store	maintenance	records	
	

9. To	ensure	long	term	performance	of	the	HPMBS,	continuing	annual	
maintenance	 should	 be	 performed	 per	 the	 manufacturer’s	
Operations	and	Maintenance	Manual.	

3. If sediment accumulates beyond an acceptable level in the underdrain/storage 
system, it will be necessary to flush the underdrain. This can be done by pumping 
water into the Observation/Maintenance Port or adjacent overflow structure, 
allowing the turbulent flows through the underdrain to re-suspend the fine 
sediments. If multiple Observation/Maintenance Ports have been installed, water 
should be pumped into each port to maximize flushing efficiency. 

 
Sediment-laden water can be pumped out and either captured for disposal or 
filtered through a Dirtbag filter bag, if permitted by the locality. 

 
 
k. Vegetated Buffers: 
 

Inspect buffer at least annually for signs of erosion, sediment buildup, or vegetation loss.  
If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 
herbaceous vegetation.  If a forested buffer, then the buffer should be maintained in an 
undisturbed condition, unless erosion occurs.  If erosion of the buffer (forested or 
meadow) occurs, eroded areas should be repaired and replanted with vegetation similar to 
the remaining buffer.  Corrective action should include eliminating the source of the 
erosion problem, and may require retrofit with a level spreader.  Remove debris and 
accumulated sediment, based on inspection. 

 
l. Roof Drip Edges: 
 

The following recommendations will help assure that the roof drip edges are maintained 
to preserve its effectiveness. 

 
In the spring and fall, visually inspect the area around the edges and repair any erosion. 
Use small stones to stabilize erosion along drainage paths. Inspect stone area to ensure 
that it has not been displaced, undermined, or otherwise damaged.  Displaced rock should 
be replaced, or additional rock added in order to maintain the structure(s) in their 
undamaged state. Woody vegetation should not be allowed to become established in 



   

 

stone areas, and/or any debris removed from the void spaces between the stones. Also 
inspect the roof collection and piping (if any) and clean and repair as necessary. 

 
 
 
m. Roof Drains: 
 

Roof drains should be inspected annually, preferably in the fall after leaf drop. Drains 
should be kept clear, and any debris that may clog a drain such as tennis balls, baseballs, 
beverage cans, etc. should be removed during each inspection. Every drain should have a 
clean "leaf" grate present to prevent clogging of the drainpipes. A roof inspection in the 
late fall should also include the removal of leaves. Outfalls should be inspected to assure 
a clear drainage path. 
 
WHAT TO LOOK FOR:  
 
Although improper roof drainage can best be observed immediately after a rain storm, 
most impacted drainage conditions will leave "tell-tale" indications even after standing 
water has evaporated:  
 

1.  Accumulated Debris. Debris frequently accumulates in ponding areas. Because 
water eventually evaporates from impacted areas, a concentric pattern of debris or 
dirt is a good indication of a ponding condition.  

2.  Visible Sagging or Deflection.  
3.  Discoloration of Curbs and Walls. The discoloration may be due to a build-up of 

snow or ice, or it may be an indication that water may "back up" during very 
severe rain storms.  

 

n. Invasive Species Control 
 
An invasive plant is a non-native plant that is able to persist and proliferate outside of 
cultivation, resulting in ecological and/or economic harm. These plants readily colonize 
disturbed areas and habitat edges, such as transportation and river corridors. Once 
established in these areas, invasive plants often continue to spread to adjacent habitats. 
All invasive plant species are aggressive competitors with the ability to significantly 
reduce diversity of native plant and animal species. 
 
For additional information refer to the "New Hampshire Department of Transportation: 
Best Management Practices for Roadside Invasive Plants" 

 
1. Invasive Plant Prevention: 

 
Invasive plants spread by a variety of mechanisms, including birds, wind, and 
water. Human activities are also a major factor in the spread of these plants, from 
gardening and transport of nursery stock to erosion control and wildlife plantings. 
Routine maintenance and construction activities along transportation corridors can 



   

 

also play a significant role in the spread of invasive plants by dispersing or 
introducing seeds and other viable plant materials.  

 
Eliminating or reducing the spread and establishment of invasive plants requires a 
proactive approach, in which there are two key elements. First, new introductions, 
especially those that occur due to human activities, must be avoided to the 
maximum extent possible. Second, there must be an emphasis on early detection 
and eradication of new populations. Control measures are far more likely to be 
successful, as well as significantly less expensive, on small, young populations 
rather than on larger, more established populations, as shown in Figure 1. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Best Management Practices 
 

Soil Disturbance and Stabilization: 
 

• BMP #1: Minimize soil disturbance whenever possible. Invasive plants 
readily colonize areas of disturbed soil. Monitor recent work sites for the 
emergence of invasive plants for a minimum of two years after project 
completion.  
 



   

 

• BMP #2: Stabilize disturbed soils as soon as possible by seeding and/or using 
mulch, hay, rip-rap, or gravel that is free of invasive plant material. Seeds of 
native species should be used whenever possible. Species on the prohibited 
invasive plant list should never be planted.  
 

• BMP #3: Materials such as fill, loam, mulch, hay, rip-rap, and gravel should 
not be brought into project areas from sites where invasive plants are known 
to occur. If the absence of invasive plant parts in these materials cannot be 
guaranteed, recent work sites should be monitored for the emergence of 
invasive plants for a minimum of two years after project completion. 

 
Movement and Maintenance of Equipment: 

 
• BMP #4: If work in areas containing invasive plants cannot be avoided, then 

the movement of maintenance and construction equipment should be from 
areas not infested by invasive plants to areas infested by invasive plants 
whenever possible. This is especially important during ditch cleaning and 
shoulder scraping activities.  
 

• BMP #5: Locate and use staging areas that are free of invasive plants to avoid 
spreading seeds and other viable plant parts.  
 

• BMP #6: If equipment must be used in areas where invasive plants occur, all 
equipment, machinery, and hand tools should be cleaned of all visible soil and 
plant material before leaving the project site. Equipment should be cleaned at 
the site of infestation. Acceptable methods of cleaning include, but are not 
limited to: ƒ Portable wash station that contains runoff from washing 
equipment (containment must be in compliance with wastewater discharge 
regulations); ƒ High pressure air; Brush, broom, or other hand tools (used 
without water).  
 

• BMP #7: If equipment must be used in areas containing Japanese knotweed, 
phragmites, or purple loosestrife, aboveground plant material should be cut 
and properly disposed of (see BMP #11) prior to the start of work. If 
excavation occurs in these areas, see BMPs #13-16. 

 
Mowing: 

 
• BMP #8: These invasive plants have the ability to sprout from stem and root 

fragments: purple loosestrife, phragmites, and Japanese knotweed. Mowing 
these plants should be avoided whenever possible. Staking roadside 
populations of these plants as “do not mow” is one way to accomplish this. If 
these plants are cut, all plant material must be rendered nonviable and extra 
care should be taken to avoid spreading plant fragments (see BMP #11).  
 



   

 

• BMP #9: In areas where invasive plants occur and the plants listed in BMP #8 
(purple loosestrife, phragmites, and Japanese knotweed) are not present, an 
attempt should be made to mow the right-of-way prior to seed maturation 
(approximately August 1st). This could be accomplished by identifying 
specific roads that are either heavily infested with invasive plants or roads that 
are in sensitive habitat areas, and making those roads a priority in the mowing 
schedule.  
 

• BMP #10: Mowing equipment should be cleaned at least daily, as well as 
prior to transport (see BMP #6). This is particularly important if mowing 
occurs after seed maturation (after August 1st). 

  
Disposal of Plants:  

 
• BMP #11: When invasive plants are cut or removed for roadside maintenance, 

construction, or control of plants, the spread of viable plant material must be 
avoided by rendering plant material nonviable. The following methods can be 
used to destroy plant material: 

• Drying/Liquefying: For large amounts of plant material or for plants with 
rigid stems, place the material on asphalt, tarps, or heavy plastic, and 
cover with tarps or heavy plastic to prevent the material from blowing 
away. For smaller amounts of plant material or for plants with pliable 
stems, bag the material in heavyduty (3-mil or thicker) garbage bags. Keep 
plant material covered or bagged for at least one month. Material is 
nonviable when it is partially decomposed, very slimy, or brittle. Once 
material is nonviable, it can be disposed of in a landfill or brush pile. 
Recommended for: Japanese knotweed, purple loosestrife, phragmites. 

• Brush Piles: Plant material from most invasive plants can be piled on site 
to dry out. However, when piling purple loosestrife, phragmites, and 
Japanese knotweed, care must be taken to pile stems so that cut surfaces 
are not in contact with the soil. Recommended for: Woody shrubs, trees, 
and vines; spotted knapweed; large quantities of purple loosestrife, 
phragmites, and Japanese knotweed. NOT recommended for: any invasive 
plant with seeds or fruit attached, unless plants can be piled within the 
limits of the infestation. 

• Burying: Plant material from most invasive plants can be buried a 
minimum of three feet below grade. This method is best used on a job site 
that already has disturbed soils. Recommended for: any invasive plant. 
NOT recommended for: Japanese knotweed, unless other options are not 
feasible and knotweed can be buried at the site of infestation at least five 
feet below grade. ƒ  

• Burning: Plant material should be taken to a designated burn pile. (All 
necessary permits must be obtained before burning.) Recommended for: 
any invasive plant, especially purple loosestrife, phragmites, Japanese 
knotweed.  



   

 

• Herbicide: Herbicide applications must be carried out by a licensed 
applicator with a permit from the NH Department of Agriculture Division 
of Pesticide Control. Recommended for: any invasive plant, especially 
purple loosestrife, phragmites, Japanese knotweed.  

 
• BMP #12: Invasive plant material must be covered during transport. 

 
Excavated Material: 

 
• BMP #13: Excavated material taken from sites that contain invasive plants 

cannot be used away from the site of infestation until all viable plant material 
is destroyed. Excavated material from areas containing invasive plants may be 
reused within the exact limits of the infestation.  

 
• BMP #14: Any excavated material that contains viable plant material and is 

not reused within the limits of the infestation must be stockpiled on an 
impervious surface until viable plant material is destroyed OR the material 
must be disposed of by burying a minimum of three feet below grade. 
Japanese knotweed must be buried at least five feet below grade.  

 
• BMP #15: Whenever possible, excavation should be avoided in areas 

containing Japanese knotweed, purple loosestrife, and phragmites. If 
excavation does occur in these areas, the BMPs described in Section II must 
be followed.  

 
• BMP #16: Soil and other materials containing invasive plants must be covered 

during transport. 
 
 

 
See attached sample forms as a guideline. 
 

  Any inquiries in regards to the design, function, and/or maintenance of any one of the above 
mentioned facilities or tasks shall be directed to the project engineer: 
 
Jones & Beach Engineers, Inc. 
85 Portsmouth Avenue 
P.O. Box 219 
Stratham, NH  03885 
 
T#: (603) 772-4746 
F#: (603) 772-0227 
 
Commitment to maintenance requirements  
 



   

 

 I agree to complete and/or observe all of the required maintenance practices and their 
respective schedules as outlined above.   
 
 
 
___________________________________________ 
Signature 
 
 
 
___________________________________________ 
Print Name 
 
             
  
___________________________________________ 
Title 
 
 
 
___________________________________________ 
Date 
  



   

 

Annual Operations and Maintenance Report 
 
The Wadleigh Road Apartments, future owners and assigns are responsible to perform the 
maintenance obligations or hire a Professional Engineer to review the site on an annual basis for 
maintenance and certification of the stormwater system.  The Owner or Authorized Agent shall 
keep receipts and records of all maintenance companies hired throughout the year to submit 
along with the following form. The annual report and certification shall be submitted to the City 
of Rochester DPW upon request.  
 

 

Construction 
Activity 

 

Date of 
Inspection 

Who 
Inspected 

Findings of Inspector 

Catch basins and 
drain manholes 
 
 
 
 

   

Culverts 
 
 
 
 
 

   

Swales  
 
 
 
 

   

Vegetation and 
landscaping 
 
 
 
 
 

   

Parking lots and 
roadways 
 
 
 
 
 

   

  



   

 

Bio-retention system 
 
 
 
 
 

   

Focal Points 
 
 
 
 
 
 
 

   

Stormtech 
Underground 
Detention System 
 
 
 
 

   

Inlet Protection 
 
 
 
 
 
 

   

Slope Protection 
 
 
 
 
 
 

   

Outlet Protection    

 
 
 
 
 
 












































































