
 

August 18, 2023 

 

Portsmouth Technical Advisory Committee 

Attn:  Peter Stith 

1 Junkins Avenue, Suite 3rd Floor 

Portsmouth, NH 03801 

 

RE: Site Plan Review 

ATDG, LLC 

 360 Corporate Drive 

 Portsmouth, NG 03801 

 

Dear Mr. Stith: 

 

On behalf of the Applicant, ATDG, LLC, Apex Design Build respectfully submits an application for Site 

Plan Review for the construction of a new Medical Office Building at 360 Corporate Drive, Portsmouth, 

NH 03801.  The Applicant is proposing a new state-of-the-art 52,401 GSF facility which features three-

floors of dedicated Healthcare Space for up to (10) Healthcare Tenants which includes an Ambulatory 

Surgery Center, Imaging Center, and Plastic Surgery Center.  Access to this site will be administered via a 

new entrance constructed at both Corporate Drive and International Drive and features enhancements to 

the public accessibility along both Corporate Drive and International Drive, along with substantial 

enhancement to the surrounding landscape at the respective roadways and within the site.   

 

This building features a modern aesthetic with neutral color palette which has been carefully designed to 

incorporate colors from surrounding developments within the Pease Development District.  Aside from 

the building design, the site has also been carefully planned to provide no impact to the surrounding 

wetlands through enhanced setbacks from wetlands and their respective buffers.  Additionally, all 

stormwater will be retained on-site via ADS Underground Stormwater Structures, and stormwater will 

receive proper treatment prior to release into neighboring wetlands.  The site includes (125) parking spots, 

dedicated delivery areas, and an Imaging Trailer location in order to provide equitable balance for the 

current proposed tenants.  This site design also allows accommodation for future growth, along with a 

net-positive soil design to ensure all associated spoils/materials are retained to the site during construction 

activities. 

 

Should there be any questions or concerns about the aforementioned application, please do not hesitate to 

reach out to me directly. 

 

Sincerely, 

 

 

Jeff Kilburg 

Project Director 

 

Encl:  Application Materials 

 
 









 

“Green” Statement 
360 Corporate Dr. 
Portsmouth, NH 

 
 
Pursuant to Section 2.5.3.1(a) of the Site Plan Review Regulations, Apex Design Build 
Respectfully submits the following list of the project’s “green” components for the new 
construction at 360 Corporate Dr., Portsmouth, NH: 
 

• The project will meet or exceed all applicable current energy codes. 
 

• All features, rooms, pathways, and means of conveyance will be installed to meet or 
exceed ADA requirements. 
 

• The project and tenants are located with intent to maximize the usage of the public 
transit bus stop. 
 

• All collected stormwater runoff is being directed, managed, and stored on-site, limiting 
the impact on the city stormwater system and limiting sheet flow towards the street. 
 

• The footprint of the proposed developed area has been strategically and meticulously 
designed to avoid disruption of any existing Wet Lands. 
 

• All landscaping to use native or adaptive species to limit the use of additional resources 
to maintain the landscaping. 
 

 



 

35 New England Business Center Drive 
Suite 140 

Andover, MA 01810 

 

 www.rdva.com  (978) 474-8800  (978) 688-6508 

 

 
Ref: 9694 
 
 
August 11, 2023 
 
 
Mr. Jeff Kilbury 
Apex Design Build 
9550 West Higgins Road 
Suite 170 
Rosemont, IL 60018 
 
Re: Trip Generation for Medical Office Building 
 360 Corporate Drive 
 Portsmouth, New Hampshire 
 
Dear Mr. Kilbury: 
 
Vanasse & Associates, Inc. (VAI) has identified the traffic generation associated with the proposed Medical 
Office Building (hereinafter, the “Project”) to be located at 360 Corporate Drive in Portsmouth, New 
Hampshire. The Project site is bordered by International Drive to the north, areas of open and wooden space 
to the east and south, and Corporate Drive to the east. The Project site was previously an office building 
with  two curb cuts; one onto International Drive, and one onto Corporate Drive. 
 
The Project involves the construction of a three-story medical office building where 10,000 square feet (sf) 
of the building is a ambulatory surgery center and 42,000 sf is medical office space. A total of 125 parking 
spaces are proposed. Access to the site via the Corporate Drive curb cut is expected to be for patients and 
medical supply vehicles, while the International Drive curb cut is expected to be for employee vehicles. 
 
In order to develop the traffic characteristics of the proposed Project, trip-generation statistics published by 
the Institute of Transportation Engineers (ITE)1 for Land Use Code (LUC) 650, “Free-Standing Emergency 
Room” and  LUC 720, “Medical-Dental Office Building” were used. Table 1 summarizes the anticipated 
trip generation from the proposed development.  
 

  

 
1Trip Generation, 11th Edition; Institute of Transportation Engineers; Washington, DC; 2021. 
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Table 1 
PROJECT TRIP GENERATION  

 
 
 
 
 

 Time Period 

 
Office 
Space 
Tripsa 

(A) 

 
Surgery 
Center 
Tripsb 

(B) 

 
 

Total 
Trips 

(C=A+B) 
 
Weekday Daily 
 

1,698 250 1,948 

 
Weekday Morning Peak Hour:  

 

Entering 87 6 93 
Exiting    23    5    28 
Total 110 11 121 
 
Weekday Evening Peak Hour: 

 

Entering 50 7 57 
Exiting  118    8  126 
Total 168 15 183 

aBased on ITE LUC 720, Medical-Dental Offic Building; 42,000 sf.  
bBased on ITE LUC 650, Free-Standing Emergency Room; 10,000sf. 

 
A comparison of previous and future trip generation of the site was conducted. Although the site is currently 
vacant, aerial images indicate that an office building was on site circa 2012. Estimates of the building size 
were obtained from aerial imagery. In order to develop the traffic characteristics of the previous site, trip-
generation statistics published by the ITE for LUC 710, “General Office Building” was used. Table 2 
summarizes the anticipated change in trip generation from the previous site to the proposed development.  
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Table 2 
PROJECT TRIP GENERATION COMPARISON 
 

 
 
 

 Time Period 

 
Previous 
Vehicle 
Tripsa 

 
Proposed 
Vehicle 
Tripsb 

 
 

Change 
(Trips) 

 
Weekday 
Daily 
 

262 1,948 +1,686 

 
Weekday Morning Peak Hour:  

 

Entering 24 93 +69 
Exiting    3    28  +25 
Total 27 121 +94 
 
Weekday Evening Peak Hour: 

 

Entering 4 57 +53 
Exiting  22    126  +104 
Total 26 183 +157 

aBased on ITE LUC 710, General Office Building; 18,000 sf.  
bBased on Table 1. 

 
As shown in Table 1, the project is expected to generate 1,686 more vehicle trips (approximately 843 
vehicles entering and exiting) on an average weekday (two-way, 24-hour volume), with 94 more vehicle 
trips (69 entering and 25 exiting) expected during the weekday morning peak hour and 157 more trips (53 
entering and 104 exiting) during the weekday evening peak hour.  
 
If you have any questions on the conclusions reached herein, feel free to contact us at sthornton@rdva.com 
thannon@rdva.com.  
 
 
Sincerely, 
 
VANASSE & ASSOCIATES, INC. 
 
 
 
Scott W. Thornton, P.E. 
Principal 
 
 
 
Thomas J. Hannon, EIT 
Transportation Engineer 
 
cc: File 
 
Attachment: Trip Calculations 

mailto:sthornton@rdva.com
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Executive Summary 
The purpose of this drainage report is to provide a detailed review of the stormwater 
runoff, both quality and quantity, as it pertains to the existing and proposed developed 
conditions.  This report will show by means of narrative, calculations and exhibits that 
appropriate best management practices have been implemented into the design to 
mitigate the impacts from the proposed development.  This report and following tables 
demonstrate that there is no increase in total peak rate of runoff from the site for all 
design storm events.   
 
 

Study Point #1 - Wetlands 
  2-Year  10-Year  25-Year 50-Year 
Existing Flow (CFS) 1.46 5.06 8.52 12.08 
Proposed Flow (CFS) 0.98 4.19 8.36 12.08 
Change (CFS) -0.48 -0.87 -0.16 0.00 
Existing Volume (CF)  8,284 22,410 35,999 50,076 
Proposed Volume 
(CF) 6,482 20,546 35,010 50,858 
Change (CF) -1,802 -1,864 -989 782 

Study Point #2 - Abutter 

  2-Year  10-Year  25-Year  50-Year 

Existing Flow (CFS) 0.12 0.46 0.79 1.14 
Proposed Flow (CFS) 0.12 0.40 0.67 0.94 
Change (CFS) 0.00 -0.06 -0.12 -0.20 
Existing Volume (CF)  612 1,747 2,860 4,025 
Proposed Volume 
(CF) 513 1,354 2,155 2,981 
Change (CF) -99 -393 -705 -1,044 

     
Study Point #3 - Corporate Drive 

  2-Year  10-Year  25-Year 50-Year 
Existing Flow (CFS) 0.63 1.76 2.77 3.78 
Proposed Flow (CFS) 0.32 1.04 1.55 1.99 
Change (CFS) -0.31 -0.72 -1.22 -1.79 
Existing Volume (CF)  2,479 5,996 9,234 12,516 
Proposed Volume 
(CF) 1,291 2,990 4,461 6,180 
Change (CF) -1,188 -3,006 -4,773 -6,336 
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Study Point #4 - International Drive 
  2-Year  10-Year  25-Year 50-Year 
Existing Flow (CFS) 0.07 0.34 0.62 0.92 
Proposed Flow (CFS) 0.06 0.21 0.34 0.48 
Change (CFS) -0.01 -0.13 -0.28 -0.44 
Existing Volume (CF)  491 1,541 2,606 3,738 
Proposed Volume 
(CF) 298 786 1,251 1,731 
Change (CF) -193 -755 -1,355 -2,007 

 

Site Location and Description 
The overall project site is comprised of one parcel totaling approximately 6.11± acres. The 
parcel is listed on the City of Portsmouth’s Assessors 315, as Lot 5, and is located at 360 
Corporate Drive. The project proposes to develop the site into a 3-story surgical center. 
 
The site is located east of Portsmouth International Airport, north of Great Bay Community 
College, and west of Hodgson Brook and Route 16. The property was previously 
developed for the Greater Portsmouth Transportation Management Association; to date, 
the building has been razed. Currently, the parcel is unoccupied and comprised of 2 
existing curb cuts, a paved parking area, lawn, wetlands, and woodlands. The existing tract 
of land is clear-cut along its frontage on Corporate Drive, with woods and wetlands 
extending from the centralized portion of the parcel to the rear property line. Elevations 
on-site range from elevation 61 at the northwest property corner along Corporate Drive 
to elevation 52 at the southeast property corner, adjacent to the wetland area. 
 
The proposed development consists of the construction of a 3-story surgical center with 
associated parking. The proposed building has a footprint of 16,700± square feet with 
gross floor area of 52,400± square feet. The proposed sitework incorporates various walls 
to protect the existing wetland resources on site and utilize the developable area. A total 
of 124 spaces are provided for the building. The proposed condition of the site 
accommodates loading and delivery areas for building operations. 
 
The underlying soils were identified using the USDA Natural Resources Conservation 
Service (NRCS) soil survey for Rockingham County. The site is shown to primarily have a 
soil type of Urban Land which does not have a classified Hydrologic Soil Group. A copy of 
the NRCS Soil Report is included in the Appendix of this report. 
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Symbol Soil Taxonomic Name Hydrologic 
Soil Group 

699 Urban Land - 

799 Urban Land-Canton Complex, 3 to 15 
percent slopes - 

 
The saturated hydraulic conductivity (Ksat) rate assigned in the NRCS Report for Chatfield-
Hollis-Canton Complex soils, which are soils identified adjacent to the site in the NRCS 
report, were utilized for the design infiltration rate on the site. These soils are consistent 
in composition with what was observed in the test pits performed by A&M and during 
the site-specific survey, described below. The Ksat value of this soil is 10.19 micrometers 
per second. This value was converted to 1.44 inches per hour which was assigned a 2x 
safety factor to achieve the design infiltration rate of 0.72 inches per hour. Additional soil 
information is provided in the NRCS Soil Report within the appendix of this report.  
 
A site-specific soil survey was performed by TES Environmental Consultants, on August 9, 
2023, to determine the on-site soil classification. It was determined that the uplands on 
site are predominantly hydrologic soil group “B”, and include Canton fine sandy loam, 
Newfields fine sandy loam, and Udorthents, loamy soils.  The wetland soils are hydrologic 
soil type “C” and are classified as Squamscott fine sandy loam. The site-specific soil survey 
was used for determining the Hydrologic Soil Group for the development. Please see the 
appendix section for the Hydrologic Soil Plans used for the drainage design. The TES 
Environmental Consultants survey classified the onsite soils as the following: 
 

SITE SPECIFIC SOIL MAP UNIT KEY 
 
  Slope  Drainage HISS Hydrologic 
Symbol*  Map Unit  Class Class Symbol Soil Group 
42B  Canton fine sandy loam  0-8% Well 221BH B 
42C  Canton fine sandy loam  8-15% Well 221CH B 
444B  Newfields fine sandy loam  0-8% Moderately well 321BH B 
444C  Newfields fine sandy loam  8-15% Moderately well 321CH B 
500B/ccabb Udorthents, loamy  0-8% Well 261BH B 
500C/ccabb Udorthents, loamy  8-15% Well 261CH B 
500D/ccabb Udorthents, loamy  15-25% Well 261DH B 
500E/ccabb Udorthents, loamy  25% + Well 261EH B 
500B/hchbb Udorthents, loamy  0-8% Undeterminable  761BH** B** 
538B  Squamscott fine sandy loam  0-8% Poorly 551BH C 
921B  Newfields Variant (SPD)  0-8% Somewhat poorly 421BH C 
__________________________________________________________________________ 
* Refer to accompanying report for 5-unit supplemental symbol explanation. 
** Assumed based upon adjacent soils without impervious surfaces. 
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A stormwater analysis has been performed for two project site situations. The first analysis 
consists of the existing site conditions and the second consists of the proposed site 
conditions.  There are four study points where the stormwater flows were analyzed. The 
study points and contributing watersheds are further outlined in the accompanying text 
and calculations. 
 
Site Data for Stormwater Modeling  
The proposed project will disturb approximately 181,000 square feet. This 
disturbance includes the construction of the proposed building, parking and drive aisles, 
utility improvements, and stormwater management BMP’s. 
 
The proposed watershed is comprised of approximately 90,058 square feet of impervious 
an increase of 72,916 square feet from the existing conditions. This impervious area 
includes roof cover, pavement, and sidewalks. Rainfall data used for modeling the 
stormwater runoff was derived from the “Extreme Precipitation Tables” from the 
Northeast Regional Climate Center at Cornell University.  The design storm events utilized 
in this analysis are the 2, 10, 25, and 50-year storms. Per Env-Wq 1503.08(l), a 15% 
multiplier was applied to the storm events because the site is within a Coastal and Great 
Bay Community. 

Existing Site Conditions  
Stormwater runoff exits the site to four (4) different study point locations. To exhibit no 
increase in runoff to these points, stormwater runoff flows were analyzed at these four 
“Study Points.” The included Existing Watershed Plan (EWS-1) outlines the boundaries and 
contributing watershed for the Study Points. 
 
1. Study Point 1:  This study point is located at the existing wetland. It is examining the 

contributing flow from the centralized portion of the site that discharges to the 
wetland area on site.  

 
2. Study Point 2: This study point is located at the 320 Corporate Drive property. It is 

examining the contributing flow from the southern portion of the site which travels 
off site, to the abutter. The stormwater which flows to this study point will be captured 
within the drainage network of the abutting parcel.  
 

3. Study Point 3: This study point is located at the Corporate Drive roadway. It is 
examining the contributing flow from the western portion of the site along the 
frontage of the property. The stormwater which flows to this study point will be 
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managed by the existing stormwater management facilities within the Corporate Drive 
right-of-way.  

 
4. Study Point 4: This study point is located at the International Drive roadway. It is 

examining the contributing flow from the northeastern portion of the site. The 
stormwater which flows to this study point will be managed by the existing stormwater 
management facilities within the International Drive right-of-way. 

Proposed Site Conditions 
The project proposes to construct a 16,700± square foot surgical center with associated 
parking, lighting, utilities, and stormwater infrastructure. The proposed stormwater 
management facilities have been designed to control the runoff using a combination of 
structural and non-structural best management practices (BMPs). Runoff from the rear 
parking lots will be collected by deep sump catch basins, and Nyloplast drains, and 
directed to Infiltration System #1 or #2. These systems are comprised of Stormtech SC-
310 chambers which are backfilled and surrounded with coarse washed stone. The runoff 
is pretreated when entering these systems through the isolator row, which is lined with 
filter fabric to trap sediment and debris. The majority of the roof runoff is also directed to 
these two systems which have been designed to infiltrate the water quality volume per 
Env-Wq 1504.10. Runoff beyond the water quality volume will overflow to a rip rap apron. 
Runoff from the front roof canopy and a portion of the front parking lot will be directed 
to Infiltration System #3. This system is comprised of Stormtech SC-160LP chambers and 
backfilled with coarse washed stone. This system is designed to infiltrate the water quality 
volume. Due to the location of this system, it has not been designed with an overflow. 
Therefore, the system has been designed to infiltrate all runoff which is directed to it, up 
to and including the 50-year storm event. Runoff from the remainder of the parking lot 
will sheet flow over the pavement to one of several Rain Guardian Turret devices before 
entering one of four sediment forebays which overflow to one of four bioretention 
systems. The Turret is a precast concrete curb inlet structure with a grate and filter screen 
which traps trash and large debris. The sediment forebays provide pretreatment of the 
runoff before entering the bioretention systems. The bioretention systems have been 
designed to infiltrate the required water quality volume. Runoff from the loading dock 
area will be collected by a deep sump catch basin and treated by a proprietary filter 
(Jellyfish) before discharge to a rip rap apron. 
 
A hydrologic study of the site was conducted to determine the impact of the proposed 
development on the existing stormwater runoff. The study determined the rate of runoff 
at these study points have decreased or remain unchanged.  The included Proposed 
Watershed Plan (PWS-1) outlines the boundaries and contributing watershed for the 
Study Points.  
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Methodology 
The peak discharge rates were determined using techniques and data found in the 
following: 

1. Urban Hydrology for Small Watersheds – Technical Release 55 by the United States 
Department of Agriculture Soils Conservation Service, June 1986. Runoff curve 
numbers and 24-hour precipitation values were obtained from this reference. 

2. HydroCAD© Stormwater Modeling System by HydroCAD Software Solutions, LLC, 
version 10.20-3c. The HydroCAD program was used to generate the runoff 
hydrographs for the watershed areas, to determine discharge, stage, and storage 
characteristics for the bioretention system, to perform drainage routing and to 
combine the results of the runoff hydrographs. 

3. Soil Survey of Rockingham County, New Hampshire by the United States 
Department of Agriculture, Natural Resources Conservation Services (NRCS). Soil 
types and boundaries were obtained from this reference. 

Peak Discharge Rates 
The stormwater runoff analysis of the existing and proposed conditions includes an 
estimation of the peak discharge rate from various rainfall events. Peak discharge rates 
were developed using TR-55 Urban Hydrology for Small Watersheds, developed by the 
United States Department of Commerce, Engineering Division and the HydroCAD 10.20 
computer program. Further, the analysis has been prepared in accordance with the New 
Hampshire Stormwater Management Manual and standard engineering practices. The 
peak discharge rate has been estimated for each watershed during the 2, 10, 25, and 50-
year storm events. 
The stormwater runoff model shows that the proposed site design results in no increase 
in the total rate of runoff during all storm events. This is accomplished through the 
construction of the three infiltration systems and four bioretention systems. The table in 
Section 1: Executive Summary provides a summary of the estimated peak discharge rates 
for each study point during each of the design storm events. The HydroCAD worksheets 
for the existing and proposed drainage conditions are included within Sections 5 and 6 
of this report. 
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Performance Standards 
Stormwater performance standards have been implemented as part of the overall 
stormwater management plan for the proposed development.  The goal of these 
standards is to improve water quality and protect the waters of New Hampshire from 
adverse impacts due to development. The performance standards are met by 
implementing appropriate Best Management Practices (BMPs). BMPs were designed in 
accordance with the NH Stormwater Management Manual and Env.Wq. 1500.   

 
BMPs implemented in the design include: 
 

 Deep sump catch basins 
 Subsurface infiltration systems 
 Rain Guardian Turret curb inlets 
 Sediment Forebays 
 Bioretention Systems 
 Proprietary filter device (Jellyfish) 
 Specific maintenance schedule 

 
Water Quality Volume (WQV) 
The Water Quality Volume (WQV) is the amount of stormwater runoff from a rainfall event 
that should be captured and treated to remove the majority of stormwater pollutants on 
an average annual basis.  The recommended WQV is the volume of runoff associated with 
the first one-inch of rainfall, which is equivalent to capturing and treating the runoff from 
the 90th percentile of all rainfall. 
The WQV has been calculated for the proposed site development and adequate treatment 
is proposed within the Infiltration System. Refer to Appendix Section 7.8 for NHDES BMP 
Worksheets for specific requirements. 
 
Water Quality Flow (WQF) 
The Water Quality Flow (WQF) is used to determine a flow rate associated with the WQV, 
for sizing flow-based treatment and pre-treatment practices. 
The WQF has been calculated for the treatment train for the proposed work. Refer to 
Appendix Section 7.8 for NHDES BMP Worksheets for specific requirements. 
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Groundwater Recharge Volume (GRV) 
The purpose of the groundwater recharge volume criterion is to protect groundwater 
resources by minimizing the loss of annual pre-development groundwater recharge as a 
result of the proposed development. 
The required Groundwater Recharge Volume (GRV) should be based on the site soils 
and the following equation:  

GRV = (AI)(Rd) 
Where: 
AI = the total effective area of impervious surfaces that will exist on the site after 
development  
Rd = the groundwater recharge depth based on the USDA/NRCS hydrologic soil group, 
as follows: 
 

Impervious Area For GRV AoT Requirement 
HSG Existing 

Area (SF) 
Proposed 
Area (SF) 

AI, Change 
(SF) 

Rd, Recharge 
Depth (inches) 

Rd, Recharge 
Depth (feet) 

Recharge 
Required (CF) 

A 0  0 0 0.40 0.0333 0 
B 17,142  90,023 72,881 0.25 0.0208 1,518 
C 0  35 35 0.10 0.0083 0 
D 0  0 0 0.00 0.0000 0 

Total 17,142 90,058 72,916   1,519 
 
Recharge required = 1,519 ft3 
 
Provided 
Recharge provided:  
1,582 ft3 (IS1) + 4,514 ft3 (IS2) + 2,057 ft3 (IS3) + 2,429 ft3 (Bioretention 1) + 425 ft3 
(Bioretention 2) + 5,898 ft3 (Bioretention 3) + 2,057 ft3 (Bioretention 4)  
 = 17,994 ft3 (provided) > 1,519 ft3 (required) 
 
See stage storage plots within the calculation pages in the appendix of this report. 

Explanation of Drainage System 
 

References:  
1. New Hampshire Stormwater Management Manual, Volumes 2 & 3, December 

2008 and Stormwater Management and Erosion and Sediment Control 
Handbook for Urban and Developing Areas In New Hampshire 

2. SCS - TR55 (Second Ed., 1986) - for runoff curve numbers. 
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Stormwater runoff is collected in various catch basins, curb inlet structures, and roof 
drains that are placed throughout the site. Runoff is then routed to an infiltration or 
bioretention system before recharge or discharge. The 2, 10, 25, and 50-year storm 
events were analyzed for existing versus proposed conditions (see Drainage Summary).  
See complete results in the Appendix. 
 
Deep Sump Catch Basin & Nyloplast Drains: 
Deep sump catch basins are proposed on site in order to catch and route runoff to various 
stormwater systems. 
 
Roof Drain: 
Roof drains are located on the buildings to capture and route clean stormwater runoff. 
 
Infiltration Systems: 
Two Stormtech SC-310 and one SC-160LP infiltration systems by ADS will be utilized to 
capture, treat, and infiltrate stormwater. 
 
Rain Guardian – Turret: 
The Rain Guardian – Turret is a concrete structure with inlet grate to capture trash and 
debris prior to discharge to the bioretention systems. 
 
Sediment Forebay: 
Sediment forebays are shallow depressions which receive runoff from the Turret structures 
and are placed upstream of the bioretention systems to provide pretreatment. 
 
Bioretention System: 
Four bioretention systems are proposed to collect and filter stormwater runoff using 
conditioned planting soil beds, gravel beds and vegetation within a shallow depression. 
 
Proprietary Filter Device (Jellyfish): 
The Jellyfish filtering device uses high flow rate membrane filtration to remove a high level 
and a wide variety of stormwater pollutants.  
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General Information 
Allen & Major Associates, Inc. has prepared the following Operation and Maintenance 
Plan for the ASC / Medical Office project located at 360 Corporate Drive, Portsmouth, NH. 
The plan is broken down into the following major sections.  The first section gives general 
information about ownership and responsibility (General Information). The next section 
describes the erosion and sediment control measures used during construction 
(Construction Period).  The third section describes the long-term pollution prevention 
measures (Long Term Pollution Prevention Plan). The last section describes the 
maintenance requirements for the stormwater management practices (Maintenance Plan). 
 
Contact Information 
Stormwater Management System Owner:         

ATDG, LLC 
7 Sinclair Drive 

Exeter, NH  03833 
603-799-6787 

 
Notification Procedures for Change of Responsibility for O&M 
The Stormwater Management System (SMS) for this project is owned by ATDG, LLC. The 
owner shall be legally responsible for the long-term operation and maintenance of this 
SMS as outlined in this Operation and Maintenance (O&M) Plan.  Should ownership of 
the SMS change, the owner will continue to be responsible until the succeeding owner 
shall notify the City and Pease Development Authority (PDA) that the succeeding owner 
has assumed such responsibility.  Upon subsequent transfers, the responsibility shall 
continue to be that of transferring owner until the transferee owner notifies the City of 
Portsmouth and Pease Development Authority of its assumption of responsibility. 
 
In the event the SMS will serve multiple lots/owners, such as the subdivision of the existing 
parcel, the owner(s) shall establish an association or other legally enforceable 
arrangements under which the association or a single party shall have legal responsibility 
for the operation and maintenance of the entire SMS. 
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Construction Period 
1. Contact the City of Portsmouth’s Engineering Department and Pease Development 

Authority at least two (2) weeks prior to start of construction. 
 
2. Install the catch basin filters (silt sacks) and tubular barriers as shown on the Site 

Preparation Plan. 
 
3. Site access shall be achieved only from the designated construction entrances.  
 
4. All erosion control measures shall be inspected weekly and after all rainfall events 

exceeding 0.25” and shall be maintained, repaired, or replaced as required or at the 
direction of the owner’s engineer, the City’s Engineer, or the Pease Development 
Authority’s Engineer. 

 
5. Sediment accumulation up-gradient of the tubular sediment barrier greater than 6” 

in depth shall be removed and disposed of in accordance with all applicable 
regulations. 

 
6. Catch basin filters shall be installed in all catch basins adjacent to the site.  Sediment 

accumulation on all adjacent catch basin inlets shall be removed and the silt sacks 
shall be replaced if torn or damaged.  

 
7. The contractor shall comply with the General and Erosion Notes listed on the Site 

Development Plans. 
 

 Post-Development Activities 
1. Upon completion of all terrain alteration activities that direct stormwater to a 

particular practice, the responsible party shall initiate the O&M activities. 
 
2. Paved Areas – Paved areas should be swept as part of the routine site maintenance.  

Pavement sweeping is an excellent source control for sedimentation to the existing 
drainage system and is typically performed in the spring of each year following the 
snow melt.  

 
3. Paved Areas – Salt for de-icing on the paved areas during the winter months shall 

be limited to the minimum amount practicable.  Sand containing the minimum 
amount of calcium chloride (or approved equivalent) needed for handling may be 
applied as part of the routine winter maintenance activities. 
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4. All sediments removed from site drainage facilities shall be disposed of properly, and 
in accordance with applicable local and state regulations. 

 
5. All vegetated areas on the site shall be stabilized and maintained to control erosion.  

Any disturbed areas shall be re-seeded as soon as practicable.  
 
6. Work within any drainage structures shall be performed in accordance with the latest 

OSHA regulations, and only by individuals with appropriate OSHA certification. 
 
7. Maintenance Responsibilities – All post-construction maintenance activities shall be 

documented and kept on file and made available to the proper City, PDA, and State 
authorities upon request. 

 
8. If ownership of the property is transferred, the new owner(s) shall become the 

responsible party. 

Long-Term Pollution Prevention Plan 
The Long-Term Pollution Prevention Plan (LTPPP) has been prepared and incorporated as 
part of the Operation and Maintenance of the Stormwater Management System.  The 
purpose of the LTPPP is to identify potential sources of pollution that may affect the 
quality of stormwater discharges, and to describe the implementation of practices to 
reduce the pollutants in stormwater discharges.  The following items describe the source 
control and proper procedures for the LTPPP. 
 
Housekeeping 
The proposed site development has been designed to maintain a high level of water 
quality treatment for all stormwater discharge and groundwater.  An Operation and 
Maintenance (O&M) plan has been prepared and is included in this section of the report.  
The Owner (or its designee) is responsible for adherence to the O&M plan in a strict and 
complete manner. 
 
Storing of Materials and Waste Products  
There are no proposed exterior (un-covered) storage areas.  The trash and waste program 
for the site includes a dedicated space adjacent to the building for waste & recyclables. 
 
Vehicle Washing  
Outdoor vehicle washing has the potential to result in high loads of nutrients, metals, and 
hydrocarbons during dry weather conditions, as the detergent-rich water used to wash 
the grime off the vehicle enters the stormwater drainage system. The proposed site 



DRAINAGE REPORT 
ASC / Medical Office 

 

 

20 
 

improvements do not have accommodations for outdoor car washing. Vehicle washing is 
not an allowable stormwater discharge under PDA’s NPDES Permit with the EPA. 
 
Maintenance of Lawns, Gardens and other Landscaped Areas  
It should be recognized that this is a general guideline towards achieving high quality and 
well-groomed landscaped areas. The grounds staff / landscape contractor must recognize 
the shortcomings of a general maintenance plan such as this and modify and/or augment 
it based on weekly, monthly, and yearly observations. In order to ensure the highest 
quality conditions, the staff must also recognize and appreciate the need to be aware of 
the constantly changing conditions of the landscaping and be able to respond to them 
on a proactive basis.  No trash or landscape debris (including lawn clippings) shall be 
stored or dumped within the landscaped or naturalized areas.  

 
Fertilizer 
Maintenance practices should be aimed at reducing environmental, mechanical and 
pest stresses to promote healthy and vigorous growth. When necessary, pest 
outbreaks should be treated with the most sensitive control measures available. 
Synthetic chemical controls should be used only as a last resort to organic and 
biological control methods. Fertilizer, synthetic chemical controls, and pest 
management applications (when necessary) shall be performed only by licensed 
applicators in accordance with the manufacturer’s label instructions when 
environmental conditions are conducive to controlled product application. 
 
Only slow-release organic fertilizers should be used in the landscaped areas to limit 
the amount of nutrients that could enter downstream resource areas. Fertilization of 
developed areas on site will be performed within manufacturers labeling instructions 
and shall not exceed an NPK ratio of 1:1:1 (i.e. Triple 10 fertilizer mix), considered a 
low nitrogen mixture. Additionally, the fertilizer will include a slow release element. 
 
Suggested Aeration program 
In-season aeration of lawn areas is good cultural practice and is recommended 
whenever feasible. It should be accomplished with a solid thin tine aeration method 
to reduce disruption to the use of the area. The depth of solid tine aeration is similar 
to core type but should be performed when the soil is somewhat drier for a greater 
overall effect. 
 
Depending on the intensity of use, it can be expected that all landscaped lawn areas 
will need aeration to reduce compaction at least once per year. The first operation 
should occur in late May following the spring season. Methods of reducing 
compaction will vary based on the nature of the compaction. Compaction on newly 
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established landscaped areas is generally limited to the top 2-3" and can be alleviated 
using hollow core or thin tine aeration methods. 
 
Landscape Maintenance Program Practices: 

 Lawn 
1. Mow a minimum of once a week in spring, to a height of 2” to 2 1/2” high. 

Mowing should be frequent enough so that no more than 1/3 of the grass 
blade is removed at each mowing.  The top growth supports the roots; the 
shorter the grass is cut, the less the roots will grow. Short cutting also dries 
out the soil and encourages weeds to germinate. 

2. Mow approximately once every two weeks from July 1st to August 15th 
depending on lawn growth. 

3. Mow on a ten-day cycle in fall, when growth is stimulated by cooler nights 
and increased moisture. 

4. Do not remove grass clippings after mowing. 
5. Keep mower blades sharp to prevent ragged cuts on grass leaves, which 

cause a brownish appearance and increase the chance for disease to enter 
a leaf. 

 Shrubs 
1. Mulch not more than 3” depth with shredded pine or fir bark. 
2. Hand prune annually, immediately after blooming, to remove 1/3 of the 

above-ground biomass (older stems). Stem removals are to occur within 6” 
of the ground to open up shrub and maintain two-year wood (the blooming 
wood). 

3. Hand-prune evergreen shrubs only as needed to remove dead and 
damaged wood and to maintain the naturalistic form of the shrub. Never 
mechanically shear evergreen shrubs. 

4. Fertilize with ½ lb. slow-release fertilizer (see above section on Fertilizer) 
every second year. 

 Trees 
1. Provide aftercare of new tree plantings for the first three years. 
2. Do not fertilize trees, it artificially stimulates them (unless tree health 

warrants). 
3. Water once a week for the first year; twice a month for the second; once a 

month for the third year. 
4. Prune trees on a four-year cycle. 

Management of Deicing Chemicals and Snow  
Snow shall only be stockpiled on site.  If the stockpiles of snow do not fit then snow will 
be disposed off-site.  It will be the responsibility of the snow removal contractor to 
properly dispose of transported snow according NHDES.  It will be the responsibility of 
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the snow removal contractor to follow these guidelines and all applicable laws and 
regulations. 
 
The owner (or its designee) will be responsible for the clearing of the sidewalk and 
building entrances.  The Owner may be required to use a de-icing agent such as potassium 
chloride to maintain a safe walking surface; however, these are to be used at the minimum 
amount practicable. The de-icing agent for the walkways and building entrances will be 
kept within the storage rooms located within the buildings.  De-icing agents will not be 
stored outside.  
 
To address the concerns associated with the application of chlorides and other deicing 
materials, NHDES recommends the development of a Road Salt and Deicing 
Minimization Plan when a development will create one acre or more of pavement, 
including parking lots and roadways. A component of the plan should include tracking 
the use of salt and other deicers for each storm event and compiling salt use data 
annually. Snow and ice management operators shall be Green SnowPro certified, trained 
and certified as a New Hampshire salt applicator, in accordance with Env-Wq 2203, and 
the UNH Technology Transfer Center online tool (http://www.roadsalt.unh.edu/Salt/).  
 
In the spring, following snow melt, the pavement on site should be swept, with special 
attention paid to locations where snow was stockpiled. Snow stockpiles can contain 
higher sediment loads to due sanding and plowing operations, so these areas may 
require more sweeping than other areas. In addition to sweeping, following the snow 
melt, the grounds should be inspected for sediment and debris, with special attention 
paid to the landscaping along the perimeter of the parking areas as well as along the 
toe of slopes adjacent to parking areas, where debris might collect.  

 
 

Maintenance Plan  
 
Documentation 
Maintenance documents shall include a completed maintenance checklist (attached) that 
will include any applicable notes or other documents as described in this section.  
 
Operation and Maintenance Schedule Summary 
The following is a summary of the maintenance schedule for each of the stormwater BMPs. 
Note all anomalies, signs of degradation, or corrective actions on the annual Maintenance 
Checklist. 
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Rain Guardian - Turret: 
The Rain Guardian Turret is a concrete curb-inlet device that discharges to a bioretention 
system. It is recommended that the Rain Guardian - Turret be inspected at least twice per 
year. If observed, remove trash and debris at each inspection. Replace the grate if 
damaged. 
Deep Sump Catch Basins and Nyloplast Drains: 
These consist of a man-hole type structure that contains inlet and or outlet pipes to 
further advance stormwater through the proposed drainage system. The size of the 
pipes and invert elevations vary throughout the project site. The catch basins utilize an 
inlet grate that is flush to grade to capture runoff and sediment, passing the water 
through the system and capturing the sediment to be removed. The sediment that 
accumulates within the bottom of the structures needs to be cleaned periodically, 
before it reaches a depth of 2’ or 50% of its capacity. 
 
Sediment Forebays: 
The design proposes four sediment forebays which discharge to the bioretention systems. 
Maintenance of sediment forebays includes: 
• Inspection at least annually 
• Conduct periodic mowing of embankments (generally two times per year) to 
control growth of woody vegetation on embankments 
• Remove debris from outlet structures at least once annually 
• Remove and dispose of accumulated sediment based on inspection 
 
Bioretention Area: 
It is recommended that the bioretention systems and their overflow devices be inspected 
at least twice per year and with any rainfall event exceeding 2.5 inches in a 24-hour period. 
Trash and debris observed in the bioretention area (if any) shall be removed.  
The Owner or its designee shall keep records of the maintenance of the Stormwater BMPs 
on a yearly basis.  Maintenance documents shall include a completed maintenance 
checklist. 
 
Proprietary Filter Device (Jellyfish) 
It is recommended that the Jellyfish be inspected quarterly during the first year of 
operation. The frequency of inspections during subsequent years shall be based on the 
plan developed during that first year. It is recommended the device be inspected after 
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any rainfall event exceeding 2.5 inches in a 24-hour period. The device shall be cleaned 
as directed by the manufacturer. An inspection and maintenance document is provided 
herewith. 

Supplemental Information 
 

 Operation and Maintenance Plan Schedule 
 Operation and Maintenance Plan Log Form (During Construction) 
 Operation & Maintenance Figure 
 Anti-Icing Log Form 
 UNH Extension - Mechanical Control of Terrestrial Invasive Plants 
 Isolator® Row Plus O&M Manual 
 Jellfish® Filter Maintenance Guide 

  



OPERATION AND MAINTENANCE PLAN SCHEDULE

Project Address: Surgical Center - 360 Corporate Drive, Portsmouth, NH

DATE: BY:

All information within table is derived from New Hampshire Stormwater Manual: Chapter 4, Sections 3 and 4

Project: 3250-01

Responsible for O&M Plan: ATDG, LLC
Address: 7 Sinclair Drive, Exeter, NH 03833
Phone: (603) 799-6787
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BIORETENTION 
SYSTEM

(includes Turret 
curb-inlets & 

sediment 
forebays)

Inspect at least twice 
annually and with any 
rainfall event exceeding 
2.5 inches in a 24-hour 
period. 

Pretreatment measures should be inspected 
at least twice annually, and cleaned of 
accumulated sediment as warranted by 
inspection. Annually the system should be 
inspected for drawdown time. Trash and 
debris should be removed at each 
inspection.

$2,000 

UNDERGROUND 
INFILTRATION 

SYSTEMS

Inspect at least twice 
annually and with any 
rainfall event exceeding 
2.5 inches in a 24-hour 
period. 

Removal of debris from inlet and outlet 
structures. Removal of accumulated 
sediment. Inspection and repair of outlet 
structures and appurtenances. If system does 
not drain within a 72-hour period following a 
rainfall event, a professional should assess 
the facility's condition.

$1,000 

DEEP SUMP 
CATCH BASINS & 

NYLOPLAST 
DRAINS

May require frequent 
maintenance. It is 
recommended that 
catch basins be 
inspected at least twice 
annually.

$1,000 

PROPRIETARY 
FILTER DEVICE

(JELLYFISH)

Inspect quarterly, or 
more frequently as 
recommended by 
manufacturer. It is 
recommended that the 
unit be cleaned at least 
once per year.

Remove and legally dispose of floating 
debris at each inspection. Remove sediment 
when it reaches level specified by 
manufacturer. Remove floating 
hydrocarbons immediately whenever 
detected by inspection.

$2,000 

BMP 
CATEGORY

BMP OR 
MAINTENANCE 

ACTIVITY

SCHEDULE/ 
FREQUENCY NOTES

Sediment should be removed when it 
approaches half the sump depth. If floating 
hydrocarbons are observed the material 
should be removed immediately. Damaged 
hoods should be replaced when noted by 
inspection.

ESTIMATED 
ANNUAL 

MAINTENANCE 
COST

INSPECTION PERFORMED

OT
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R 
M
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NT
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CE

STREET 
SWEEPING

Clear accumulations of 
winter sand in parking 
lots and along roadways 
at least once a year, 
preferably in the spring. 

Sweep, power broom or vacuum paved 
areas. Submit information that confirms that 
all street sweepings have been completed in 
accordance with state and local 
requirements

$2,000 

SNOW STORAGE

Clear and remove snow 
to approved storage 
locations as necessary to 
ensure systems are 
working properly and 
are protected from 
meltwater pollutants.

Carefully select snow disposal sites before 
winter. Avoid dumping removed snow over 
catch basins, or in detention ponds, 
sediment forebays, rivers, wetlands, and 
flood plains. It is also prohibited to dump 
snow in the bioretention basins or gravel 
swales. 

$500 
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SURGICAL CENTER 
360 CORPORATE DRIVE 

PORTSMOUTH, NH 
 

MAINTENANCE LOG FORM 
 
 

INSPECTOR:_________________________      
 
DATE MAINTENANCE PERFORMED:____________________________ 
 
INSPECTOR’S QUALIFICATIONS:________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 

MAINTENANCE LOG 
 

 
TYPE OF 

MAINTENANCE 
PERFORMED 

 

 
DATE SINCE 

LAST 
MAINTENANCE 

 
STAFF MEMBER 

OR CONTRACTOR 
WHO PERFORMED 

MAINTENANCE 

 
CONDITION 

 
ISSUE 

RESOLVED 
(YES/NO) 

     

     

     

     

     

FOLLOW-UP REQUIRED: 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 

 
 
TO BE PERFORMED BY:_____________________     ON OR BEFORE:_________________________ 
 
NOTES: 

1. Attach copies of maintenance work orders.  
2. Owner must keep a minimum of the past 7 years of inspections / operations and maintenance 

records onsite. 
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Mechanical Control of Terrestrial 
Invasives Plants
Mechanical control strategies for managing terrestial 
invasive plants. 

Prevention
Preventing invasive plants from getting a foothold is always the best strategy of control. It is fairly easy to snuff out a small 
population of invasive plants, but once the infestation spreads, the cost and effort needed to control the plants escalates 
and they become harder to remove. This is the idea behind “early detection and rapid response.”

A major avenue for invasive plants spreading is via materials moved around by humans. A seed or fragment of an invasive 
plant can stow away in a potted plant or in haybales, in mulch, soil, gravel or other material, or on boots or clothing. Invasive 
plants can be inadvertently moved along roadsides by mowers, graders, or plows. 

Here are some strategies to prevent invasive plants from hitching a ride to new areas: 

• Know the source of purchased plants to ensure the soil is free of invasive plant material

• Compost food waste, leaves, and grass clippings and make your own wood chips to reduce the need to buy mulch, which 
may contain invasive seeds

• When buying or selling haybales, ask the farmer about invasive plants in their fields

• When building trails, use on-site rocks, soil, sand, and gravel whenever possible 

• Consult with your town’s Department of Public Works to ensure they use local materials when possible, have roadside 
mowing protocols for invasive plants, and employ other best practices to prevent invasive plant spread

• Consult with your town planner to ensure zoning ordinances require developers to pay attention to invasive plants

• When working around invasive plants, clean off tools and shoes before moving to another location, and avoid wearing 
clothing (such as fleece) that enables seeds to stick to you and catch a ride

MAKING LIFE BETTER IN NEW HAMPSHIRE

The best tools and techniques for controlling invasive plants will be 
determined by a site’s characteristics, the type of plants present, 
the size of the infestation, and the resources available to implement 
a control plan. Since each invasive plant species responds to a 
given control method differently, it is important to determine which 
methods are best suited to a situation. Often a combination of control 
techniques is needed, including mechanical, chemical or biological 
techniques.

Here we focus on prevention and mechanical methods, which are 
common techniques used at the start of a project, and techniques that 
can work on a range of projects from small to large.

It’s important to begin a project with a goal 
in mind, in this case clearing a treeline to 
allow native shrubs and seedlings to thrive. 
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Before embarking on 
the physical removal or 

treatment of invasive plants, 
recognize that it will require 

a long-term plan and a 
multi-year effort. Once an 
invasive plant infestation 

spreads, the cost and effort 
escalate.

Mechanical Control
Mechanical removal can be very labor intensive and may 
create significant site disturbance. Before embarking on the 
physical removal or treatment of invasive plants, recognize 
that it will require a long-term plan and a multi-year effort.  
Otherwise, efforts may not succeed and may even get worse. 
“Picking Our Battles: A Guide to Planning Successful Invasive 
Plant Projects” published by the New Hampshire Fish and 
Game Department is helpful in crafting a plan. Mechanical 
methods for controlling invasive plants usually do not 
require special permits or licensing. However, there are a 
few situations, such as around historical foundations or in 
wetland areas, where mechanical control requires special 
care and in some cases a permit if disturbing soil in sensitive 
areas. 

Your on-site project goal when conducting mechanical 
control will usually be to halt seed production of the invasive 
plants, which can remain viable for years. The seed bank in 
the soil already dictates a multi-year project. Without halting 
seed production, the project timeframe will continue to 
stretch into the future. There is a lot to consider even before 
pulling or digging any plants. Have a vison for the future and 
find incremental successes along the way. 

Plants that are pulled, dug, or cut should be piled on site. 
Depending on the size of the project, you can pile the 
material on a tarp or pallet or directly on the ground if there 
is little chance that the plants will take root. Create “weed 
drying stations” where non-viable, seed-free plants are 
piled to desiccate in the sun. Pile plants that contain seeds 
or other viable plant parts in separate “hot spots,” where 
any resprouts can be easily contained. See “Methods for 
Disposing Non-Native Invasive Plants,” by UNH Cooperative 
Extension for more information.

Recognize that repeat visits are almost always needed 
whether you use mechanical techniques, herbicides, or a 
combination of methods. The number of repeat treatments 
may depend on site conditions as well as the species of plant.

Safety is an important consideration when working with 
invasive plants. Woodchuck holes, barbed wire, wasp nests, 
poison ivy, dehydration, thorns, ticks, and skin rashes are all 
potential hazards. Additional care is needed when pulling 
plants, such as wild parsnip or giant hogweed, that can cause 
a severe rash if skin comes in contact with the plant sap; 
consider getting guidance from a professional before trying 
to handle these plants. Be prepared for field work: wear eye 
protection, long-sleeved shirt and pants, gloves, sturdy shoes, 
and a sun hat; carry water and a first aid kit; consider using a 
white 5-gallon bucket to carry your gear.
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Methods

Hand Pulling & Digging
Gloved hands work amazingly well on soft or small stems. Rubber kitchen gloves offer 
protection when pulling plants that exude sap that can cause a rash, such as wild 
parsnip. Soft, well-fitting garden gloves work well for pulling soft-stemmed plants such 
as garlic mustard or small seedlings of woody plants. Thicker work gloves are a must 
for larger shrubs, especially when pulling plants with thorns, such as barberry and 
multiflora rose.

The best approach to hand pulling is slow and steady. Reach down to the base of the 
plant and pull with both hands. This will help ensure that you pull up all or most of 
the roots. Hand-pulling is most effective if the ground is somewhat moist. Dry, hard-
packed ground will often result in plants snapping off before the entire root system is 
extracted. Plants should be pulled when viable fruits or seeds are not present on the 
plant, to avoid spreading the fruits to a new spot. 

Plants that are less than 2-3 inches in diameter, but too large to hand pull, can be 
removed by digging. Dig using traditional gardening tools, such as a mattock, hoe, or 
soil knife, or try specialized invasive plant tools available on the market today. Some 
tools use body weight to lever the root system out of the ground. When selecting a 
tool, consider the weight and size, as some may be cumbersome to carry around a 
large project area.

Areas of disturbed soil provide ideal conditions for invasive plant and weed 
germination. After a plant is pulled or dug up, tamp down the soil and replace any leaf 
litter or other native plant material. Repeat visits are essential to check for resprouts or 
sprouts from the soil seed bank.

Smothering

The smothering or suffocating of small seedlings or herbaceous plants may be effective 
with some infestations. This technique is also used with some stands of Japanese 
knotweed, but it requires vigilance and patience to maintain a heavy plastic layer for 
five continuous years. This technique will kill all vegetation in the affected area such 
that replanting will be required when plastic is removed.

Another smothering technique involves cutting a woody stem at six inches above 
ground and covering with a heavy plastic bag, tying it closed with a zip-tie. The 
covering should be left in place for at least one year before removing.

Make sure to remove the entire 
root system when hand pulling, 
which is easiest in moist soil.

When smothering a woody 
stem, the covering should left in 
place for at least one year. 

Sturdy hoes and similar tools are useful for digging out roots.



Mechanical Control of Terestrial Invasive Plants   |  March 2021 |  4UNH Extension

Cutting*

Repeated cutting of invasive shrubs and 
vines can help stop seed production of 
large plants. This may be accomplished 
with loppers or hand saws. With some 
training or supervision, weed trimmers, 
brush saws and chain saws may also be 
used. 

Woody invasive shrubs will need to be 
cut multiple times over several years. 
The number of repeat treatments may 
depend on the site conditions as well 
as the species of plant. The goal is to 
initially stop seed production and then 
with each subsequent cut to reduce 
the plant’s energy reserves. Time the 
first cut for late spring or early summer 
(before July 4th), followed by a second 
cut in late summer or fall (as late as 
November), and do the third cut the 
following spring. 

Cut the stems at ground level or at waist 
height. The latter technique allows 
you to find the plants for the repeat 
treatments and it is easier on your body. 
Large bittersweet vines should be cut as 
close to the ground as possible and then 
cut off another 4 to 5 feet along the stem 
to create a gap between the ground and 
the treetop vines. Again, monitoring is 
important, so check back every year for 
a while. 

Girdling*

Girdling can be used on large invasive 
shrubs if other techniques are not 
viable. At waist height, cut into the 
bark approximately ¼ - ½” and all the 
way around the tree. Repeat 6 inches 
above that cut, then strip off all the bark 

in between. This severs the phloem, 
which is the living tissue just under the 
bark, and cuts off the flow of sugars 
from the leaves to the roots. While the 
portion of the plant above the cut will 
die back it may sprout below the cut, 
so you will need to check back to see 
if there are any new sprouts. If so, just 
strip them off with gloved hands or 
use clippers and continue removing 
any new sprouts until the entire plant 
is dead. Girdling can be done with 
hand tools including an ax, hand saw 
or specialized tool. Similar to cutting, 
spring and early summer are the 
best time to girdle a plant after it has 
used energy from its reserves for leaf 
production. The bark is also more easily 
removed at this time of year.

Mowing/Shredding*

Some large invasive plant infestations 
may require large equipment, such as 
tractors with brush or rotary mowers 
or excavators with special attachments 
(such as a “brontosaurus”). It is best 
to use this equipment before seed 
production (usually before July 4th) 
to avoid disturbing the soil when 
the plants have viable seeds. Some 
contractors have the ability to uproot 
and shred large shrubs. Others can 
grind shrubs down to the ground. 
As long as some of the root system 
remains in the ground, repeat visits 
with hand tools or other methods will 
be needed.  When plants are top-killed, 
the size of the root system increases, 
resulting in more vigorous re-spouting 
after the initial mowing. In order to 
deplete the energy reserves, repeat 

*Cutting, girdling and mowing are sometimes used in combination with herbicide 
treatments. Cutting and mowing can be used to reduce the above-ground biomass 
and foliage, thus reducing the amount of herbicide needed as well as improving 
access to the site. 

Cut woody invasives at ground 
level or waist height, best done late 

spring to early summer. 

Girdling is best done in spring and 
early summer after a plant has used 

energy to produce leaves. 

Use mowing equipment before seeds 
are produced, and avoid disturbing 

soil after plants have viable seeds. 
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mowing is necessary. This can mean re-mowing 3-4 times a year for multiple 
years following the initial mow. 

Mowing or shredding have the benefit of halting seed production over a large 
area. Make sure to ask the contractor details about their equipment, technique, 
and expected outcomes before embarking on a project. While it can increase 
the complexity of a project, depending on the plant composition on the site, 
you can flag and retain mature native plants during mowing projects. Skilled 
operators will be able to maneuver around retained plants. All mechanical 
equipment used in treating invasive plant infestation has the potential 
to transport seeds, roots, rhizomes, and spores to other sites. Equipment 
inspection and cleaning is essential to stop subsequent invasive plant spread. 

Monitoring
Persistence and monitoring are key for all invasive plant projects to be 
successful. A monitoring schedule should be built into your project plan. It may 
be necessary to adapt your plan based on the results of your monitoring.

A “weed drying station”

Mechanical equipment has the potential 
to spread invasives. Inspection and 
cleaning is essential. 

Always map and monitor your invasive plant control efforts. It’s important to wear appropriate 
protective equipment when managing 
invasive plants, including work gloves. 
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Learn More
For more information on invasive plants and 
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webpage nhinvasives.org. 
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Looking down the Isolator Row 
PLUS from the manhole opening, 

ADS PLUS Fabric is shown between 
the chamber and stone base.

StormTech Isolator Row PLUS 
with Overflow Spillway (not to 

scale)

The Isolator® Row Plus
Introduction

An important component of any Stormwater Pollution Prevention Plan 
is inspection and maintenance. The StormTech Isolator Row Plus is a 
technique to inexpensively enhance Total Suspended Solids (TSS) and 
Total Phosphorus (TP) removal with easy access for inspection and 
maintenance.

The Isolator Row Plus

The Isolator Row Plus is a row of StormTech chambers, either SC-160, 
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-7200 models, that 
is surrounded with filter fabric and connected to a closely located 
manhole for easy access. The fabric-wrapped chambers provide for 
sediment settling and filtration as stormwater rises in the Isolator Row 
Plus and passes through the filter fabric. The open bottom chambers 
and perforated sidewalls (SC-310, SC- 310-3 and SC-740 models) allow 
stormwater to flow both vertically and horizontally out of the chambers. 
Sediments are captured in the Isolator Row Plus protecting the adjacent 
stone and chambers storage areas from sediment accumulation.
ADS geotextile fabric is placed between the stone and the Isolator Row 
Plus chambers. The woven geotextile provides a media for stormwater 
filtration, a durable surface for maintenance, prevents scour of the 
underlying stone and remains intact during high pressure jetting. A 
non-woven fabric is placed over the chambers to provide a filter media 
for flows passing through the chamber’s sidewall. The non-woven fabric 
is not required over the SC-160, DC-780, MC-3500 or MC-7200 models as 
these chambers do not have perforated side walls.
The Isolator Row Plus is designed to capture the “first flush” runoff and 
offers the versatility to be sized on a volume basis or a flow-rate basis. An 
upstream manhole provides access to the Isolator Row Plus and includes 
a high/low concept such that stormwater flow rates or volumes that 
exceed the capacity of the Isolator Row Plus bypass through a manifold to 
the other chambers. This is achieved with an elevated bypass manifold or 
a high-flow weir. This creates a differential between the Isolator Row Plus 
row of chambers and the manifold to the rest of the system, thus allowing 
for settlement time in the Isolator Row Plus.  After Stormwater flows 
through the Isolator Row Plus and into the rest of the chamber system 
it is either exfiltrated into the soils below or passed at a controlled rate 
through an outlet manifold and outlet control structure.
The Isolator Row FLAMPTM (patent pending) is a flared end ramp 
apparatus attached to the inlet pipe on the inside of the chamber end cap.  
The FLAMP provides a smooth transition from pipe invert to fabric bottom.  
It is configured to improve chamber function performance by enhancing 
outflow of solid debris that would otherwise collect at the chamber's 
end.  It also serves to improve the fluid and solid flow into the access pipe 
during maintenance and cleaning and to guide cleaning and inspection 
equipment back into the inlet pipe when complete.
The Isolator Row Plus may be part of a treatment train system. The 
treatment train design and pretreatment device selection by the 
design engineer is often driven by regulatory requirements. Whether 
pretreatment is used or not, StormTech recommend using the Isolator 
Row Plus to minimize maintenance requirements and maintenance costs.
Note: See the StormTech Design Manual for detailed information on designing 
inlets for a StormTech system, including the Isolator Row Plus.
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Inspection
The frequency of inspection and maintenance varies 
by location. A routine inspection schedule needs to 
be established for each individual location based 
upon site specific variables. The type of land use 
(i.e. industrial, commercial, residential), anticipated 
pollutant load, percent imperviousness, climate, 
etc. all play a critical role in determining the actual 
frequency of inspection and maintenance practices.
At a minimum, StormTech recommends annual 
inspections. Initially, the Isolator Row Plus should 
be inspected every 6 months for the first year of 
operation. For subsequent years, the inspection 
should be adjusted based upon previous observation 
of sediment deposition.
The Isolator Row Plus incorporates a combination 
of standard manhole(s) and strategically located 
inspection ports (as needed). The inspection ports 
allow for easy access to the system from the surface, 
eliminating the need to perform a confined space 
entry for inspection purposes.
If upon visual inspection it is found that sediment 
has accumulated, a stadia rod should be inserted to 
determine the depth of sediment. When the average 
depth of sediment exceeds 3 inches throughout the 
length of the Isolator Row Plus, clean-out should be 
performed.

Maintenance
The Isolator Row Plus was designed to reduce the cost 
of periodic maintenance. By “isolating” sediments 
to just one row, costs are dramatically reduced 
by eliminating the need to clean out each row of 
the entire storage bed. If inspection indicates the 
potential need for maintenance, access is provided 

via a manhole(s) located on the end(s) of the row for 
cleanout. If entry into the manhole is required, please 
follow local and OSHA rules for a confined space 
entries.
Maintenance is accomplished with the JetVac 
process. The JetVac process utilizes a high pressure 
water nozzle to propel itself down the Isolator Row 
Plus while scouring and suspending sediments. 
As the nozzle is retrieved, the captured pollutants 
are flushed back into the manhole for vacuuming. 
Most sewer and pipe maintenance companies have 
vacuum/JetVac combination vehicles. Selection of an 
appropriate JetVac nozzle will improve maintenance 
efficiency. Fixed nozzles designed for culverts or large 
diameter pipe cleaning are preferable. Rear facing 
jets with an effective spread of at least 45” are best. 
StormTech recommends a maximum nozzle pressure 
of 2000 psi be utilized during cleaning. JetVac reels 
can vary in length. For ease of maintenance, ADS 
recommends Isolator Row Plus lengths up to 200' 
(61 m). The JetVac process shall only be performed 
on StormTech Isolator Row Plus that have ADS 
Plus Fabric (as specified by StormTech) over their 
angular base stone.

Isolator Row Plus Inspection/Maintenance

StormTech Isolator Row PLUS (not to scale) 
Note: Non-woven fabric is only required over the inlet pipe connection into the end cap for SC-160LP, DC-780, MC-3500 
and MC-7200 chamber models and is not required over the entire Isolator Row PLUS.



Isolator Row Plus Step By Step Maintenance Procedures

Step 1
Inspect Isolator Row Plus for sediment.
 A) Inspection ports (if present)
  i. Remove lid from floor box frame
  ii. Remove cap from inspection riser
  iii.  Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.
  iv.  If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
 B) All Isolator Row Plus
  i.  Remove cover from manhole at upstream end of Isolator Row Plus
  ii. Using a flashlight, inspect down Isolator Row Plus through outlet pipe
    1.  Mirrors on poles or cameras may be used to avoid a confined space entry
    2.  Follow OSHA regulations for confined space entry if entering manhole
  iii.  If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 

2. 
If not, proceed to Step 3.

Step 2
Clean out Isolator Row Plus using the JetVac process.
 A)  A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
 B) Apply multiple passes of JetVac until backflush water is clean
 C) Vacuum manhole sump as required

Step 3
Replace all caps, lids and covers, record observations and actions.

Step 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com 
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® and the Isolator® Row Plus are registered trademarks of StormTech, Inc.   
© 2022 Advanced Drainage Systems, Inc.  #11081  2/22  CS

Sample Maintenance Log

Date

Stadia Rod Readings Sedi-
ment 
Depth 
(1)–(2)

Observations/Actions InspectorFixed point 
to chamber 
bottom (1)

Fixed point 
to top of 
sediment 

(2)
3/15/11 6.3 ft none New installation. Fixed 

point is CI frame at grade
DJM

9/24/11 6.2 0.1 ft Some grit felt SM

6/20/13 5.8 0.5 ft Mucky feel, debris visible 
in manhole and in Isolator 
Row PLUS, maintenance due

NV

7/7/13 6.3 ft 0 System jetted and 
vacuumed

DJM
adspipe.com
800-821-6710
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JELLYFISH® FILTER 
INSPECTION & MAINTENANCE GUIDE 

Jellyfish units are often just one of many structures in a more comprehensive stormwater drainage and treatment system.

In order for maintenance of the Jellyfish filter to be successful, it is imperative that all other components be properly maintained. 
The maintenance and repair of upstream facilities should be carried out prior to Jellyfish maintenance activities.

In addition to considering upstream facilities, it is also important to correct any problems identified in the drainage area. Drainage 
area concerns may include: erosion problems, heavy oil loading, and discharges of inappropriate materials. 

®

TABLE OF CONTENTS
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1.0 Inspection and Maintenance Overview
The primary purpose of the Jellyfish® Filter is to capture and remove 
pollutants from stormwater runoff. As with any filtration system, 
these pollutants must be removed to maintain the filter’s maximum 
treatment performance. Regular inspection and maintenance are 
required to insure proper functioning of the system.

Maintenance frequencies and requirements are site specific and vary 
depending on pollutant loading. Additional maintenance activities 
may be required in the event of non-storm event runoff, such as 
base-flow or seasonal flow, an upstream chemical spill or due to 
excessive sediment loading from site erosion or extreme runoff 
events. It is a good practice to inspect the system after major storm 
events.

Inspection activities are typically conducted from surface 
observations and include:

 y Observe if standing water is present
 y Observe if there is any physical damage to the deck or 

cartridge lids
 y Observe the amount of debris in the Maintenance 

Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

 y Removal of oil, floatable trash and debris
 y Removal of collected sediments
 y Rinsing and re-installing the filter cartridges
 y Replace filter cartridge tentacles, as needed

2.0 Inspection Timing
Inspection of the Jellyfish Filter is key in determining the maintenance 
requirements for, and to develop a history of, the site’s pollutant 
loading characteristics. In general, inspections should be performed 
at the times indicated below; or per the approved project 
stormwater quality documents (if applicable), whichever is more 
frequent. 

1. A minimum of quarterly inspections during the first year of 
operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.

2. Inspection frequency in subsequent years is based on the 
inspection and maintenance plan developed in the first year of 
operation. Minimum frequency should be once per year.

3. Inspection is recommended after each major storm event.

4. Inspection is required immediately after an upstream oil, fuel or 
other chemical spill.

3.0 Inspection Procedure
The following procedure is recommended when performing 
inspections:

1. Provide traffic control measures as necessary.

2. Inspect the MAW or inlet bay for floatable pollutants such as 
trash, debris, and oil sheen.

3. Measure oil and sediment depth in several locations, by 
lowering a sediment probe until contact is made with the floor 
of the structure. Record sediment depth, and presences of any 
oil layers. 

4. Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

5. Inspect the MAW (where appropriate), cartridge deck and 
receptacles, and backwash pool weir, for damaged or broken 
components. 

3.1 Dry weather inspections

 y Inspect the cartridge deck for standing water, and/or 
sediment on the deck.

 y No standing water under normal operating conditions.
 y Standing water inside the backwash pool, but not 

outside the backwash pool indicates, that the filter 
cartridges need to be rinsed. 
 

 
 

Personnel 
Access

Outlet Pipe

Hi-Flo Cartridges 
with Lid (inside 
backwash pool)

Manhole 
Structure

Inlet Pipe

Equipment 
Access

Maintenance 
Access Wall

Downdrain Cartridge 
with Lid (outside of 

backwash pool)

Cartridge Deck

Sediment

Backwash 
Pool Weir

Membrane 
Filtration Tentacles

Note: Separator Skirt not shown

Inspection Utilizing Sediment Probe
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 y Standing water outside the backwash pool is not 
anticipated and may indicate a backwater condition 
caused by high water elevation in the receiving 
water body, or possibly a blockage in downstream 
infrastructure.

 y Any appreciable sediment (≥1/16”) accumulated on the 
deck surface should be removed. 

3.2 Wet weather inspections

 y  Observe the rate and movement of water in the unit. 
Note the depth of water above deck elevation within the 
MAW or inlet bay.

 y  Less than 6 inches, flow should be exiting the cartridge 
lids of each of the draindown cartridges (i.e. cartridges 
located outside the backwash pool).

 y  Greater than 6 inches, flow should be exiting the 
cartridge lids of each of the draindown cartridges and 
each of the hi-flo cartridges (i.e. cartridges located 
inside the backwash pool), and water should be 
overflowing the backwash pool weir.

 y  18 inches or greater and relatively little flow is exiting 
the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges need to be rinsed.

4.0 Maintenance Requirements
Required maintenance for the Jellyfish Filter is based upon results 
of the most recent inspection, historical maintenance records, or 
the site specific water quality management plan; whichever is more 
frequent. In general, maintenance requires some combination of the 
following:

1. Sediment removal for depths reaching 12 inches or greater, or 
within 3 years of the most recent sediment cleaning, whichever 
occurs sooner. 

2. Floatable trash, debris, and oil removal.

3. Deck cleaned and free from sediment.

4. Filter cartridges rinsed and re-installed as required by the most 
recent inspection results, or within 12 months of the most 
recent filter rinsing, whichever occurs sooner. 

5. Replace tentacles if rinsing does not restore adequate hydraulic 
capacity, remove accumulated sediment, or if damaged or 
missing. It is recommended that tentacles should remain in 
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be 
repaired or replaced as indicated by results of the most recent 
inspection.

7. The unit must be cleaned out and filter cartridges inspected 
immediately after an upstream oil, fuel, or chemical spill. 
Filter cartridge tentacles should be replaced if damaged or 
compromised by the spill.

5.0 Maintenance Procedure
The following procedures are recommended when maintaining the 
Jellyfish Filter:

1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as 
required, according to confined space entry procedures. 
Caution: Dropping objects onto the cartridge deck may 
cause damage.

3. Perform Inspection Procedure prior to maintenance activity.

4. To access the cartridge deck for filter cartridge service, descend 
into the structure and step directly onto the deck. Caution: Do 
not step onto the maintenance access wall (MAW) or backwash 
pool weir, as damage may result. Note that the cartridge deck 
may be slippery.

5. Maximum weight of maintenance crew and equipment on the 
cartridge deck not to exceed 450 lbs. 

5.1 Filter Cartridge Removal 

1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the 
cartridge head plate. Rope or a lifting device (available from 
Contech) should be used. Caution: Should a snag occur, do 
not force the cartridge upward as damage to the tentacles 
may result. Wet cartridges typically weigh between 100 and 
125 lbs.

3. Replace and secure the cartridge lid on the exposed empty 
receptacle as a safety precaution. Contech does not recommend 
exposing more than one empty cartridge receptacle at a time. 

5.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take 
care not to lose or damage the O-ring seal as well as the plastic 
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the 
threaded connector (open end) facing down, so rinse water is 
flushed through the membrane and captured in the container. 

3. Using the Jellyfish rinse tool (available from Contech) or a 
low-pressure garden hose sprayer, direct water spray onto the 
tentacle membrane, sweeping from top to bottom along the 
length of the tentacle. Rinse until all sediment is removed from 
the membrane. Caution: Do not use a high pressure sprayer 
or focused stream of water on the membrane. Excessive 
water pressure may damage the membrane.

Cartridge Removal & Lifting Device
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4. Collected rinse water is typically removed by vacuum hose.

5. Reassemble cartridges as detailed later in this document. Reuse 
O-rings and nuts, ensuring proper placement on each tentacle. 

5.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after 
filter cartridges have been removed from the system. Access 
the lower chamber for vacuum cleaning only through the 
maintenance access wall (MAW) opening. Be careful not to 
damage the flexible plastic separator skirt that is attached to 
the underside of the deck on manhole systems. Do not lower 
the vacuum wand through a cartridge receptacle, as damage to 
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW 
opening or inlet bay. Alternatively, floatable solids may be 
removed by a net or skimmer.

3. Pressure wash cartridge deck and receptacles to remove all 
sediment and debris. Sediment should be rinsed into the sump 
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump 
equipment should only be introduced through the MAW or 
inlet bay. 

5. Remove the sediment from the bottom of the unit through the 
MAW or inlet bay opening.

6. For larger diameter Jellyfish Filter manholes (≥8-ft) and some 
vaults complete sediment removal may be facilitated by 
removing a cartridge lid from an empty receptacle and inserting 
a jetting wand (not a vacuum wand) through the receptacle. 
Use the sprayer to rinse loosened sediment toward the vacuum 
hose in the MAW opening, being careful not to damage the 
receptacle.

5.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned. 
It is important that the receptacle surfaces be free from grit and 
debris.

2. Remove cartridge lid from deck and carefully lower the filter 
cartridge into the receptacle until head plate gasket is seated 
squarely in receptacle. Caution: Do not force the cartridge 
downward; damage may occur. 

3. Replace the cartridge lid and check to see that both male 
threads are properly seated before rotating approximately 1/3 
of a full rotation until firmly seated. Use of an approved rim 
gasket lubricant may facilitate installation. See next page for 
additional details. 

4. If rinsing is ineffective in removing sediment from the tentacles, 
or if tentacles are damaged, provisions must be made to 
replace the spent or damaged tentacles with new tentacles. 
Contact Contech to order replacement tentacles.

5.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt 
maintenance. Immediately contact the local hazard response 
agency and contact Contech. 

5.6 Material Disposal

The accumulated sediment found in stormwater treatment and 
conveyance systems must be handled and disposed of in accordance 
with regulatory protocols. It is possible for sediments to contain 
measurable concentrations of heavy metals and organic chemicals 
(such as pesticides and petroleum products). Areas with the greatest 
potential for high pollutant loading include industrial areas and 
heavily traveled roads. Sediments and water must be disposed 
of in accordance with all applicable waste disposal regulations. 
When scheduling maintenance, consideration must be made 
for the disposal of solid and liquid wastes. This typically requires 
coordination with a local landfill for solid waste disposal. For 
liquid waste disposal a number of options are available including a 
municipal vacuum truck decant facility, local waste water treatment 
plant or on-site treatment and discharge.

Vacuuming Sump Through MAW

Vacuuming Sump Through MAW
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Jellyfish Filter Components & Filter Cartridge Assembly and Installation

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
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and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lide (ITem 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
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2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 
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TABLE 2: APPROVED GASKET LUBRICANTS 
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5 
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CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
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SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 
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Jellyfish Filter Inspection and Maintenance Log

Owner: Jellyfish Model No:

Location: GPS Coordinates:

Land Use: Commercial: Industrial: Service Station:

Roadway/Highway: Airport: Residential:

Date/Time:

Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed:

Floatable Debris Present: 
(Y/N)

Floatable Debris Removed: 
(Y/N)

Water Depth in Backwash 
Pool

Draindown Cartridges 
externally rinsed and 
recommissioned: (Y/N)

New tentacles put on 
Draindown Cartridges: (Y/N)

Hi-Flo Cartridges externally 
rinsed and recommissioned: 
(Y/N)

New tentacles put on Hi-Flo 
Cartridges: (Y/N)

Sediment Depth Measured: 
(Y/N)

Sediment Depth (inches or 
mm):

Sediment Removed: (Y/N)

Cartridge Lids intact: (Y/N)

Observed Damage:

Comments:



800.338.1122
www.ContechES.com

Support

 y Drawings and specifications are available at www.conteches.com/jellyfish.
 y Site-specific design support is available from Contech Engineered Solutions.
 y Find a Certified Maintenance Provider at www.conteches.com/ccmp

© 2021 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer, stormwater, 
wastewater treatment and earth stabilization products. For information on other Contech segment offerings, visit ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS AND DECISIONS, 
AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, 
MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE 
DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

Jellyfish Maintenance 01/21

®
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USGS Map 
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Aerial Map 
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NRCS Soils Map 
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Flood Insurance Rate (FIRM) Map 
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-year Type III 24-hr Default 24.00 1 3.69 2
2 10-year Type III 24-hr Default 24.00 1 5.60 2
3 25-year Type III 24-hr Default 24.00 1 7.10 2
4 50-year Type III 24-hr Default 24.00 1 8.51 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

66,856 61 >75% Grass cover, Good, HSG B  (E-1, E-2, E-3, E-4)
16,949 98 Paved parking, HSG B  (E-1, E-3)

193 98 Roofs, HSG B  (E-1)
134,965 55 Woods, Good, HSG B  (E-1, E-2, E-3, E-4)

5,544 70 Woods, Good, HSG C  (E-1)

224,507 60 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
218,963 HSG B E-1, E-2, E-3, E-4

5,544 HSG C E-1
0 HSG D
0 Other

224,507 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 66,856 0 0 0 66,856 >75% Grass 
cover, Good

0 16,949 0 0 0 16,949 Paved parking
0 193 0 0 0 193 Roofs
0 134,965 5,544 0 0 140,509 Woods, Good

0 218,963 5,544 0 0 224,507 TOTAL AREA
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Notes Listing (all nodes)

Line# Node
Number

Notes

1 Project For Coastal and Great Bay Communities, a 15% increase was added to each storm 
event per Env-Wq 1503.08(l).
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=161,512 sf   8.19% Impervious   Runoff Depth=0.62"Subcatchment E-1: Subcat E-1
   Flow Length=178'   Tc=14.8 min   CN=60   Runoff=1.46 cfs  8,284 cf

Runoff Area=13,855 sf   0.00% Impervious   Runoff Depth=0.53"Subcatchment E-2: Subcat E-2
   Flow Length=67'   Tc=8.5 min   CN=58   Runoff=0.12 cfs  612 cf

Runoff Area=34,845 sf   11.24% Impervious   Runoff Depth=0.85"Subcatchment E-3: Subcat E-3
   Flow Length=151'   Tc=7.5 min   CN=65   Runoff=0.63 cfs  2,479 cf

Runoff Area=14,295 sf   0.00% Impervious   Runoff Depth=0.41"Subcatchment E-4: Subcat E-4
   Flow Length=134'   Tc=13.0 min   CN=55   Runoff=0.07 cfs  491 cf

   Inflow=1.46 cfs  8,284 cfLink SP1: Study Point
   Primary=1.46 cfs  8,284 cf

   Inflow=0.12 cfs  612 cfLink SP2: Study Point
   Primary=0.12 cfs  612 cf

   Inflow=0.63 cfs  2,479 cfLink SP3: Study Point
   Primary=0.63 cfs  2,479 cf

   Inflow=0.07 cfs  491 cfLink SP4: Study Point
   Primary=0.07 cfs  491 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 11,866 cf   Average Runoff Depth = 0.63"
92.36% Pervious = 207,365 sf     7.64% Impervious = 17,142 sf



Type III 24-hr  2-year Rainfall=3.69"3250-01 - Existing HydroCAD
  Printed  8/10/2023Prepared by Allen & Major Associates, Inc

Page 8HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment E-1: Subcat E-1

Runoff = 1.46 cfs @ 12.27 hrs,  Volume= 8,284 cf,  Depth= 0.62"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
5,544 70 Woods, Good, HSG C

114,320 55 Woods, Good, HSG B
28,424 61 >75% Grass cover, Good, HSG B
13,031 98 Paved parking, HSG B

193 98 Roofs, HSG B
161,512 60 Weighted Average
148,288 91.81% Pervious Area

13,224 8.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 128 0.0270 0.82 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
14.8 178 Total

Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.12 cfs @ 12.17 hrs,  Volume= 612 cf,  Depth= 0.53"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
6,956 61 >75% Grass cover, Good, HSG B
6,899 55 Woods, Good, HSG B

13,855 58 Weighted Average
13,855 100.00% Pervious Area

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

8.4 50 0.0500 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.28"

0.1 17 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

8.5 67 Total
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Summary for Subcatchment E-3: Subcat E-3

Runoff = 0.63 cfs @ 12.13 hrs,  Volume= 2,479 cf,  Depth= 0.85"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
3,918 98 Paved parking, HSG B

169 55 Woods, Good, HSG B
30,757 61 >75% Grass cover, Good, HSG B
34,845 65 Weighted Average
30,927 88.76% Pervious Area

3,918 11.24% Impervious Area

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

5.6 50 0.0200 0.15 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.28"

1.9 101 0.0300 0.87 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

7.5 151 Total

Summary for Subcatchment E-4: Subcat E-4

Runoff = 0.07 cfs @ 12.34 hrs,  Volume= 491 cf,  Depth= 0.41"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
718 61 >75% Grass cover, Good, HSG B

13,577 55 Woods, Good, HSG B
14,295 55 Weighted Average
14,295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 50 0.0300 0.08 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 84 0.0120 0.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.0 134 Total
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Summary for Link SP1: Study Point

Inflow Area = 161,512 sf, 8.19% Impervious,  Inflow Depth = 0.62"    for  2-year event
Inflow = 1.46 cfs @ 12.27 hrs,  Volume= 8,284 cf
Primary = 1.46 cfs @ 12.27 hrs,  Volume= 8,284 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 13,855 sf, 0.00% Impervious,  Inflow Depth = 0.53"    for  2-year event
Inflow = 0.12 cfs @ 12.17 hrs,  Volume= 612 cf
Primary = 0.12 cfs @ 12.17 hrs,  Volume= 612 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP3: Study Point

Inflow Area = 34,845 sf, 11.24% Impervious,  Inflow Depth = 0.85"    for  2-year event
Inflow = 0.63 cfs @ 12.13 hrs,  Volume= 2,479 cf
Primary = 0.63 cfs @ 12.13 hrs,  Volume= 2,479 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 14,295 sf, 0.00% Impervious,  Inflow Depth = 0.41"    for  2-year event
Inflow = 0.07 cfs @ 12.34 hrs,  Volume= 491 cf
Primary = 0.07 cfs @ 12.34 hrs,  Volume= 491 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=161,512 sf   8.19% Impervious   Runoff Depth=1.67"Subcatchment E-1: Subcat E-1
   Flow Length=178'   Tc=14.8 min   CN=60   Runoff=5.06 cfs  22,410 cf

Runoff Area=13,855 sf   0.00% Impervious   Runoff Depth=1.51"Subcatchment E-2: Subcat E-2
   Flow Length=67'   Tc=8.5 min   CN=58   Runoff=0.46 cfs  1,747 cf

Runoff Area=34,845 sf   11.24% Impervious   Runoff Depth=2.06"Subcatchment E-3: Subcat E-3
   Flow Length=151'   Tc=7.5 min   CN=65   Runoff=1.76 cfs  5,996 cf

Runoff Area=14,295 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment E-4: Subcat E-4
   Flow Length=134'   Tc=13.0 min   CN=55   Runoff=0.34 cfs  1,541 cf

   Inflow=5.06 cfs  22,410 cfLink SP1: Study Point
   Primary=5.06 cfs  22,410 cf

   Inflow=0.46 cfs  1,747 cfLink SP2: Study Point
   Primary=0.46 cfs  1,747 cf

   Inflow=1.76 cfs  5,996 cfLink SP3: Study Point
   Primary=1.76 cfs  5,996 cf

   Inflow=0.34 cfs  1,541 cfLink SP4: Study Point
   Primary=0.34 cfs  1,541 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 31,694 cf   Average Runoff Depth = 1.69"
92.36% Pervious = 207,365 sf     7.64% Impervious = 17,142 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 5.06 cfs @ 12.22 hrs,  Volume= 22,410 cf,  Depth= 1.67"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
5,544 70 Woods, Good, HSG C

114,320 55 Woods, Good, HSG B
28,424 61 >75% Grass cover, Good, HSG B
13,031 98 Paved parking, HSG B

193 98 Roofs, HSG B
161,512 60 Weighted Average
148,288 91.81% Pervious Area

13,224 8.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 128 0.0270 0.82 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
14.8 178 Total

Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.46 cfs @ 12.14 hrs,  Volume= 1,747 cf,  Depth= 1.51"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
6,956 61 >75% Grass cover, Good, HSG B
6,899 55 Woods, Good, HSG B

13,855 58 Weighted Average
13,855 100.00% Pervious Area

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

8.4 50 0.0500 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.28"

0.1 17 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

8.5 67 Total
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Summary for Subcatchment E-3: Subcat E-3

Runoff = 1.76 cfs @ 12.12 hrs,  Volume= 5,996 cf,  Depth= 2.06"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
3,918 98 Paved parking, HSG B

169 55 Woods, Good, HSG B
30,757 61 >75% Grass cover, Good, HSG B
34,845 65 Weighted Average
30,927 88.76% Pervious Area

3,918 11.24% Impervious Area

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

5.6 50 0.0200 0.15 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.28"

1.9 101 0.0300 0.87 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

7.5 151 Total

Summary for Subcatchment E-4: Subcat E-4

Runoff = 0.34 cfs @ 12.21 hrs,  Volume= 1,541 cf,  Depth= 1.29"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
718 61 >75% Grass cover, Good, HSG B

13,577 55 Woods, Good, HSG B
14,295 55 Weighted Average
14,295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 50 0.0300 0.08 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 84 0.0120 0.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.0 134 Total
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Summary for Link SP1: Study Point

Inflow Area = 161,512 sf, 8.19% Impervious,  Inflow Depth = 1.67"    for  10-year event
Inflow = 5.06 cfs @ 12.22 hrs,  Volume= 22,410 cf
Primary = 5.06 cfs @ 12.22 hrs,  Volume= 22,410 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 13,855 sf, 0.00% Impervious,  Inflow Depth = 1.51"    for  10-year event
Inflow = 0.46 cfs @ 12.14 hrs,  Volume= 1,747 cf
Primary = 0.46 cfs @ 12.14 hrs,  Volume= 1,747 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP3: Study Point

Inflow Area = 34,845 sf, 11.24% Impervious,  Inflow Depth = 2.06"    for  10-year event
Inflow = 1.76 cfs @ 12.12 hrs,  Volume= 5,996 cf
Primary = 1.76 cfs @ 12.12 hrs,  Volume= 5,996 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 14,295 sf, 0.00% Impervious,  Inflow Depth = 1.29"    for  10-year event
Inflow = 0.34 cfs @ 12.21 hrs,  Volume= 1,541 cf
Primary = 0.34 cfs @ 12.21 hrs,  Volume= 1,541 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=161,512 sf   8.19% Impervious   Runoff Depth=2.67"Subcatchment E-1: Subcat E-1
   Flow Length=178'   Tc=14.8 min   CN=60   Runoff=8.52 cfs  35,999 cf

Runoff Area=13,855 sf   0.00% Impervious   Runoff Depth=2.48"Subcatchment E-2: Subcat E-2
   Flow Length=67'   Tc=8.5 min   CN=58   Runoff=0.79 cfs  2,860 cf

Runoff Area=34,845 sf   11.24% Impervious   Runoff Depth=3.18"Subcatchment E-3: Subcat E-3
   Flow Length=151'   Tc=7.5 min   CN=65   Runoff=2.77 cfs  9,234 cf

Runoff Area=14,295 sf   0.00% Impervious   Runoff Depth=2.19"Subcatchment E-4: Subcat E-4
   Flow Length=134'   Tc=13.0 min   CN=55   Runoff=0.62 cfs  2,606 cf

   Inflow=8.52 cfs  35,999 cfLink SP1: Study Point
   Primary=8.52 cfs  35,999 cf

   Inflow=0.79 cfs  2,860 cfLink SP2: Study Point
   Primary=0.79 cfs  2,860 cf

   Inflow=2.77 cfs  9,234 cfLink SP3: Study Point
   Primary=2.77 cfs  9,234 cf

   Inflow=0.62 cfs  2,606 cfLink SP4: Study Point
   Primary=0.62 cfs  2,606 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 50,699 cf   Average Runoff Depth = 2.71"
92.36% Pervious = 207,365 sf     7.64% Impervious = 17,142 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 8.52 cfs @ 12.22 hrs,  Volume= 35,999 cf,  Depth= 2.67"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
5,544 70 Woods, Good, HSG C

114,320 55 Woods, Good, HSG B
28,424 61 >75% Grass cover, Good, HSG B
13,031 98 Paved parking, HSG B

193 98 Roofs, HSG B
161,512 60 Weighted Average
148,288 91.81% Pervious Area

13,224 8.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 128 0.0270 0.82 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
14.8 178 Total

Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.79 cfs @ 12.13 hrs,  Volume= 2,860 cf,  Depth= 2.48"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
6,956 61 >75% Grass cover, Good, HSG B
6,899 55 Woods, Good, HSG B

13,855 58 Weighted Average
13,855 100.00% Pervious Area

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

8.4 50 0.0500 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.28"

0.1 17 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

8.5 67 Total
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Summary for Subcatchment E-3: Subcat E-3

Runoff = 2.77 cfs @ 12.11 hrs,  Volume= 9,234 cf,  Depth= 3.18"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
3,918 98 Paved parking, HSG B

169 55 Woods, Good, HSG B
30,757 61 >75% Grass cover, Good, HSG B
34,845 65 Weighted Average
30,927 88.76% Pervious Area

3,918 11.24% Impervious Area

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

5.6 50 0.0200 0.15 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.28"

1.9 101 0.0300 0.87 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

7.5 151 Total

Summary for Subcatchment E-4: Subcat E-4

Runoff = 0.62 cfs @ 12.20 hrs,  Volume= 2,606 cf,  Depth= 2.19"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
718 61 >75% Grass cover, Good, HSG B

13,577 55 Woods, Good, HSG B
14,295 55 Weighted Average
14,295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 50 0.0300 0.08 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 84 0.0120 0.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.0 134 Total
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Summary for Link SP1: Study Point

Inflow Area = 161,512 sf, 8.19% Impervious,  Inflow Depth = 2.67"    for  25-year event
Inflow = 8.52 cfs @ 12.22 hrs,  Volume= 35,999 cf
Primary = 8.52 cfs @ 12.22 hrs,  Volume= 35,999 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 13,855 sf, 0.00% Impervious,  Inflow Depth = 2.48"    for  25-year event
Inflow = 0.79 cfs @ 12.13 hrs,  Volume= 2,860 cf
Primary = 0.79 cfs @ 12.13 hrs,  Volume= 2,860 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP3: Study Point

Inflow Area = 34,845 sf, 11.24% Impervious,  Inflow Depth = 3.18"    for  25-year event
Inflow = 2.77 cfs @ 12.11 hrs,  Volume= 9,234 cf
Primary = 2.77 cfs @ 12.11 hrs,  Volume= 9,234 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 14,295 sf, 0.00% Impervious,  Inflow Depth = 2.19"    for  25-year event
Inflow = 0.62 cfs @ 12.20 hrs,  Volume= 2,606 cf
Primary = 0.62 cfs @ 12.20 hrs,  Volume= 2,606 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=161,512 sf   8.19% Impervious   Runoff Depth=3.72"Subcatchment E-1: Subcat E-1
   Flow Length=178'   Tc=14.8 min   CN=60   Runoff=12.08 cfs  50,076 cf

Runoff Area=13,855 sf   0.00% Impervious   Runoff Depth=3.49"Subcatchment E-2: Subcat E-2
   Flow Length=67'   Tc=8.5 min   CN=58   Runoff=1.14 cfs  4,025 cf

Runoff Area=34,845 sf   11.24% Impervious   Runoff Depth=4.31"Subcatchment E-3: Subcat E-3
   Flow Length=151'   Tc=7.5 min   CN=65   Runoff=3.78 cfs  12,516 cf

Runoff Area=14,295 sf   0.00% Impervious   Runoff Depth=3.14"Subcatchment E-4: Subcat E-4
   Flow Length=134'   Tc=13.0 min   CN=55   Runoff=0.92 cfs  3,738 cf

   Inflow=12.08 cfs  50,076 cfLink SP1: Study Point
   Primary=12.08 cfs  50,076 cf

   Inflow=1.14 cfs  4,025 cfLink SP2: Study Point
   Primary=1.14 cfs  4,025 cf

   Inflow=3.78 cfs  12,516 cfLink SP3: Study Point
   Primary=3.78 cfs  12,516 cf

   Inflow=0.92 cfs  3,738 cfLink SP4: Study Point
   Primary=0.92 cfs  3,738 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 70,356 cf   Average Runoff Depth = 3.76"
92.36% Pervious = 207,365 sf     7.64% Impervious = 17,142 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 12.08 cfs @ 12.21 hrs,  Volume= 50,076 cf,  Depth= 3.72"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
5,544 70 Woods, Good, HSG C

114,320 55 Woods, Good, HSG B
28,424 61 >75% Grass cover, Good, HSG B
13,031 98 Paved parking, HSG B

193 98 Roofs, HSG B
161,512 60 Weighted Average
148,288 91.81% Pervious Area

13,224 8.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 128 0.0270 0.82 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
14.8 178 Total

Summary for Subcatchment E-2: Subcat E-2

Runoff = 1.14 cfs @ 12.13 hrs,  Volume= 4,025 cf,  Depth= 3.49"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
6,956 61 >75% Grass cover, Good, HSG B
6,899 55 Woods, Good, HSG B

13,855 58 Weighted Average
13,855 100.00% Pervious Area

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

8.4 50 0.0500 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.28"

0.1 17 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

8.5 67 Total
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Summary for Subcatchment E-3: Subcat E-3

Runoff = 3.78 cfs @ 12.11 hrs,  Volume= 12,516 cf,  Depth= 4.31"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
3,918 98 Paved parking, HSG B

169 55 Woods, Good, HSG B
30,757 61 >75% Grass cover, Good, HSG B
34,845 65 Weighted Average
30,927 88.76% Pervious Area

3,918 11.24% Impervious Area

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

5.6 50 0.0200 0.15 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.28"

1.9 101 0.0300 0.87 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

7.5 151 Total

Summary for Subcatchment E-4: Subcat E-4

Runoff = 0.92 cfs @ 12.19 hrs,  Volume= 3,738 cf,  Depth= 3.14"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
718 61 >75% Grass cover, Good, HSG B

13,577 55 Woods, Good, HSG B
14,295 55 Weighted Average
14,295 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 50 0.0300 0.08 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
2.6 84 0.0120 0.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.0 134 Total
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Summary for Link SP1: Study Point

Inflow Area = 161,512 sf, 8.19% Impervious,  Inflow Depth = 3.72"    for  50-year event
Inflow = 12.08 cfs @ 12.21 hrs,  Volume= 50,076 cf
Primary = 12.08 cfs @ 12.21 hrs,  Volume= 50,076 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 13,855 sf, 0.00% Impervious,  Inflow Depth = 3.49"    for  50-year event
Inflow = 1.14 cfs @ 12.13 hrs,  Volume= 4,025 cf
Primary = 1.14 cfs @ 12.13 hrs,  Volume= 4,025 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP3: Study Point

Inflow Area = 34,845 sf, 11.24% Impervious,  Inflow Depth = 4.31"    for  50-year event
Inflow = 3.78 cfs @ 12.11 hrs,  Volume= 12,516 cf
Primary = 3.78 cfs @ 12.11 hrs,  Volume= 12,516 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 14,295 sf, 0.00% Impervious,  Inflow Depth = 3.14"    for  50-year event
Inflow = 0.92 cfs @ 12.19 hrs,  Volume= 3,738 cf
Primary = 0.92 cfs @ 12.19 hrs,  Volume= 3,738 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Existing Watershed Plan 
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-year Type III 24-hr Default 24.00 1 3.69 2
2 10-year Type III 24-hr Default 24.00 1 5.60 2
3 25-year Type III 24-hr Default 24.00 1 7.10 2
4 50-year Type III 24-hr Default 24.00 1 8.51 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

71,209 61 >75% Grass cover, Good, HSG B  (P-1, P-11, P-13, P-14, P-15, P-16, P-2, P-3, 
P-4, P-5, P-6, P-7)

478 74 >75% Grass cover, Good, HSG C  (P-1)
71,444 98 Paved parking, HSG B  (P-1, P-11, P-12, P-13, P-14, P-15, P-16, P-3, P-5, P-6, 

P-7)
35 98 Paved parking, HSG C  (P-11)

18,579 98 Roofs, HSG B  (P-10, P-8, P-9)
57,731 55 Woods, Good, HSG B  (P-1)
5,030 70 Woods, Good, HSG C  (P-1)

224,507 75 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
218,963 HSG B P-1, P-10, P-11, P-12, P-13, P-14, P-15, P-16, P-2, P-3, P-4, P-5, P-6, P-7, 

P-8, P-9
5,544 HSG C P-1, P-11

0 HSG D
0 Other

224,507 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 71,209 478 0 0 71,687 >75% Grass 
cover, Good

0 71,444 35 0 0 71,479 Paved parking
0 18,579 0 0 0 18,579 Roofs
0 57,731 5,030 0 0 62,761 Woods, Good

0 218,963 5,544 0 0 224,507 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)

Node
Name

1 B2 58.00 57.50 98.0 0.0051 0.013 0.0 8.0 0.0
2 B3 58.40 57.00 77.0 0.0182 0.013 0.0 8.0 0.0
3 IS1 59.50 57.25 32.0 0.0703 0.013 0.0 8.0 0.0
4 IS2 58.92 58.00 20.0 0.0460 0.013 0.0 12.0 0.0
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Notes Listing (all nodes)

Line# Node
Number

Notes

1 Project For Coastal and Great Bay Communities, a 15% increase was added to each storm 
event per Env-Wq 1503.08(l).

2 B1 GW from TP4
3 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

4 B2 GW from TP4
5 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

6 B3 GW from TP1
7 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

8 B4 GW assumed based on surrounding data. confirmatory TP to be performed.
9 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

10 IS1 GW elevation from TP8
11 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

12 IS2 GW from TP5
13 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.

14 IS3 GW from TP2
15 NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. 

Assumed Ksat for adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 
micrometers per second = 1.445 inches per hour. A 2x safety factor was applied and 
0.72 inches per hour was used for the design exfiltration rate.
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=96,521 sf   0.06% Impervious   Runoff Depth=0.53"Subcatchment P-1: Subcat P-1
   Flow Length=85'   Tc=13.7 min   CN=58   Runoff=0.69 cfs  4,262 cf

Runoff Area=7,046 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment P-10: Subcat P-10
   Tc=6.0 min   CN=98   Runoff=0.57 cfs  2,029 cf

Runoff Area=2,310 sf   85.16% Impervious   Runoff Depth=2.92"Subcatchment P-11: Subcat P-11
   Tc=6.0 min   CN=93   Runoff=0.17 cfs  562 cf

Runoff Area=4,268 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment P-12: Subcat P-12
   Tc=6.0 min   CN=98   Runoff=0.34 cfs  1,229 cf

Runoff Area=4,999 sf   98.84% Impervious   Runoff Depth=3.46"Subcatchment P-13: Subcat P-13
   Tc=6.0 min   CN=98   Runoff=0.40 cfs  1,440 cf

Runoff Area=24,922 sf   65.26% Impervious   Runoff Depth=2.18"Subcatchment P-14: Subcat P-14
   Tc=6.0 min   CN=85   Runoff=1.43 cfs  4,533 cf

Runoff Area=11,933 sf   98.07% Impervious   Runoff Depth=3.34"Subcatchment P-15: Subcat P-15
   Tc=6.0 min   CN=97   Runoff=0.95 cfs  3,324 cf

Runoff Area=3,691 sf   53.10% Impervious   Runoff Depth=1.86"Subcatchment P-16: Subcat P-16
   Tc=6.0 min   CN=81   Runoff=0.18 cfs  573 cf

Runoff Area=9,321 sf   0.00% Impervious   Runoff Depth=0.66"Subcatchment P-2: Subcat P-2
   Tc=6.0 min   CN=61   Runoff=0.12 cfs  513 cf

Runoff Area=10,121 sf   28.87% Impervious   Runoff Depth=1.25"Subcatchment P-3: Subcat P-3
   Tc=6.0 min   CN=72   Runoff=0.32 cfs  1,052 cf

Runoff Area=5,412 sf   0.00% Impervious   Runoff Depth=0.66"Subcatchment P-4: Subcat E-4
   Flow Length=162'   Tc=9.6 min   CN=61   Runoff=0.06 cfs  298 cf

Runoff Area=21,307 sf   97.31% Impervious   Runoff Depth=3.34"Subcatchment P-5: Subcat P-5
   Tc=6.0 min   CN=97   Runoff=1.70 cfs  5,936 cf

Runoff Area=2,391 sf   88.45% Impervious   Runoff Depth=3.02"Subcatchment P-6: Subcat P-6
   Tc=6.0 min   CN=94   Runoff=0.18 cfs  602 cf

Runoff Area=8,731 sf   52.04% Impervious   Runoff Depth=1.79"Subcatchment P-7: Subcat P-7
   Tc=6.0 min   CN=80   Runoff=0.41 cfs  1,301 cf

Runoff Area=10,876 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment P-8: Subcat P-8
   Tc=6.0 min   CN=98   Runoff=0.88 cfs  3,132 cf

Runoff Area=657 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment P-9: Subcat P-9
   Tc=6.0 min   CN=98   Runoff=0.05 cfs  189 cf
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   Inflow=0.00 cfs  0 cfReach 1R: continuity reach
   Outflow=0.00 cfs  0 cf

Peak Elev=58.95'  Storage=548 cf   Inflow=0.40 cfs  1,210 cfPond B1: bioretention system 1
   Discarded=0.04 cfs  1,210 cf   Primary=0.00 cfs  0 cf   Outflow=0.04 cfs  1,210 cf

Peak Elev=60.65'  Storage=502 cf   Inflow=0.34 cfs  1,179 cfPond B2: bioretention system 2
   Discarded=0.02 cfs  940 cf   Primary=0.11 cfs  239 cf   Outflow=0.12 cfs  1,179 cf

Peak Elev=59.67'  Storage=2,288 cf   Inflow=1.39 cfs  4,335 cfPond B3: bioretention system 3
   Discarded=0.09 cfs  4,335 cf   Primary=0.00 cfs  0 cf   Outflow=0.09 cfs  4,335 cf

Peak Elev=58.99'  Storage=231 cf   Inflow=0.18 cfs  529 cfPond B4: bioretention system 4
   Discarded=0.02 cfs  529 cf   Primary=0.00 cfs  0 cf   Outflow=0.02 cfs  529 cf

Peak Elev=59.64'  Storage=125 cf   Inflow=0.41 cfs  1,301 cfPond FB1: sediment forebay
   Outflow=0.40 cfs  1,210 cf

Peak Elev=60.88'  Storage=64 cf   Inflow=0.34 cfs  1,229 cfPond FB2: sediment forebay
   Outflow=0.34 cfs  1,179 cf

Peak Elev=59.82'  Storage=355 cf   Inflow=1.43 cfs  4,533 cfPond FB3: sediment forebay
   Outflow=1.39 cfs  4,335 cf

Peak Elev=59.88'  Storage=58 cf   Inflow=0.18 cfs  573 cfPond FB4: sediment forebay
   Outflow=0.18 cfs  529 cf

Peak Elev=59.78'  Storage=2,198 cf   Inflow=1.52 cfs  5,354 cfPond IS1: infiltration 1
   Discarded=0.07 cfs  4,298 cf   Primary=0.24 cfs  1,055 cf   Outflow=0.31 cfs  5,354 cf

Peak Elev=58.89'  Storage=4,394 cf   Inflow=2.57 cfs  9,068 cfPond IS2: infiltration 2
   Discarded=0.13 cfs  9,068 cf   Primary=0.00 cfs  0 cf   Outflow=0.13 cfs  9,068 cf

Peak Elev=60.25'  Storage=616 cf   Inflow=0.46 cfs  1,629 cfPond IS3: infiltration 3
   Discarded=0.04 cfs  1,629 cf   Primary=0.00 cfs  0 cf   Outflow=0.04 cfs  1,629 cf

   Inflow=0.98 cfs  6,482 cfLink SP1: Study Point
   Primary=0.98 cfs  6,482 cf

   Inflow=0.12 cfs  513 cfLink SP2: Study Point
   Primary=0.12 cfs  513 cf

   Inflow=0.32 cfs  1,291 cfLink SP3: Study Point
   Primary=0.32 cfs  1,291 cf

   Inflow=0.06 cfs  298 cfLink SP4: Study Point
   Primary=0.06 cfs  298 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 30,977 cf   Average Runoff Depth = 1.66"
59.89% Pervious = 134,448 sf     40.11% Impervious = 90,059 sf
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Summary for Subcatchment P-1: Subcat P-1

Runoff = 0.69 cfs @ 12.27 hrs,  Volume= 4,262 cf,  Depth= 0.53"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
33,219 61 >75% Grass cover, Good, HSG B

478 74 >75% Grass cover, Good, HSG C
57,731 55 Woods, Good, HSG B

5,030 70 Woods, Good, HSG C
63 98 Paved parking, HSG B

96,521 58 Weighted Average
96,458 99.94% Pervious Area

63 0.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
1.5 35 0.0060 0.39 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.7 85 Total

Summary for Subcatchment P-10: Subcat P-10

Runoff = 0.57 cfs @ 12.09 hrs,  Volume= 2,029 cf,  Depth= 3.46"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
7,046 98 Roofs, HSG B
7,046 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-11: Subcat P-11

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 562 cf,  Depth= 2.92"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"
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Area (sf) CN Description
35 98 Paved parking, HSG C

343 61 >75% Grass cover, Good, HSG B
1,933 98 Paved parking, HSG B
2,310 93 Weighted Average

343 14.84% Pervious Area
1,967 85.16% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-12: Subcat P-12

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,229 cf,  Depth= 3.46"
     Routed to Pond FB2 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
4,268 98 Paved parking, HSG B
4,268 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-13: Subcat P-13

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,440 cf,  Depth= 3.46"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
4,941 98 Paved parking, HSG B

58 61 >75% Grass cover, Good, HSG B
4,999 98 Weighted Average

58 1.16% Pervious Area
4,941 98.84% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-14: Subcat P-14

Runoff = 1.43 cfs @ 12.09 hrs,  Volume= 4,533 cf,  Depth= 2.18"
     Routed to Pond FB3 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
8,658 61 >75% Grass cover, Good, HSG B

16,263 98 Paved parking, HSG B
24,922 85 Weighted Average

8,658 34.74% Pervious Area
16,263 65.26% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-15: Subcat P-15

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 3,324 cf,  Depth= 3.34"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
230 61 >75% Grass cover, Good, HSG B

11,703 98 Paved parking, HSG B
11,933 97 Weighted Average

230 1.93% Pervious Area
11,703 98.07% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-16: Subcat P-16

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 573 cf,  Depth= 1.86"
     Routed to Pond FB4 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"
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Area (sf) CN Description
1,960 98 Paved parking, HSG B
1,731 61 >75% Grass cover, Good, HSG B
3,691 81 Weighted Average
1,731 46.90% Pervious Area
1,960 53.10% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-2: Subcat P-2

Runoff = 0.12 cfs @ 12.11 hrs,  Volume= 513 cf,  Depth= 0.66"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
9,321 61 >75% Grass cover, Good, HSG B
9,321 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 min

Summary for Subcatchment P-3: Subcat P-3

Runoff = 0.32 cfs @ 12.10 hrs,  Volume= 1,052 cf,  Depth= 1.25"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
7,199 61 >75% Grass cover, Good, HSG B
2,922 98 Paved parking, HSG B

10,121 72 Weighted Average
7,199 71.13% Pervious Area
2,922 28.87% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-4: Subcat E-4

Runoff = 0.06 cfs @ 12.17 hrs,  Volume= 298 cf,  Depth= 0.66"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
5,412 61 >75% Grass cover, Good, HSG B
5,412 100.00% Pervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.28"

1.5 112 0.0310 1.23 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

9.6 162 Total

Summary for Subcatchment P-5: Subcat P-5

Runoff = 1.70 cfs @ 12.09 hrs,  Volume= 5,936 cf,  Depth= 3.34"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
574 61 >75% Grass cover, Good, HSG B

20,733 98 Paved parking, HSG B
21,307 97 Weighted Average

574 2.69% Pervious Area
20,733 97.31% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-6: Subcat P-6

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 602 cf,  Depth= 3.02"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"
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Area (sf) CN Description
276 61 >75% Grass cover, Good, HSG B

2,115 98 Paved parking, HSG B
2,391 94 Weighted Average

276 11.55% Pervious Area
2,115 88.45% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-7: Subcat P-7

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 1,301 cf,  Depth= 1.79"
     Routed to Pond FB1 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
4,544 98 Paved parking, HSG B
4,188 61 >75% Grass cover, Good, HSG B
8,731 80 Weighted Average
4,188 47.96% Pervious Area
4,544 52.04% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-8: Subcat P-8

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 3,132 cf,  Depth= 3.46"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
10,876 98 Roofs, HSG B
10,876 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-9: Subcat P-9

Runoff = 0.05 cfs @ 12.09 hrs,  Volume= 189 cf,  Depth= 3.46"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.69"

Area (sf) CN Description
657 98 Roofs, HSG B
657 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Reach 1R: continuity reach

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

Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 0.00"    for  2-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link SP3 : Study Point

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Pond B1: bioretention system 1

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 1.66"    for  2-year event
Inflow = 0.40 cfs @ 12.11 hrs,  Volume= 1,210 cf
Outflow = 0.04 cfs @ 13.45 hrs,  Volume= 1,210 cf,  Atten= 91%,  Lag= 80.4 min
Discarded = 0.04 cfs @ 13.45 hrs,  Volume= 1,210 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP3 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 58.95' @ 13.45 hrs   Surf.Area= 571 sf   Storage= 548 cf
Flood Elev= 61.00'   Surf.Area= 571 sf   Storage= 3,054 cf

Plug-Flow detention time= 186.1 min calculated for 1,208 cf (100% of inflow)
Center-of-Mass det. time= 186.0 min ( 1,037.7 - 851.7 )
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Volume Invert Avail.Storage Storage Description
#1 58.50' 2,712 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 56.50' 343 cf media storage (Irregular) Listed below (Recalc)

1,142 cf Overall  x 30.0% Voids
3,054 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
58.50 365 133.0 0 0 365
59.00 571 142.0 232 232 574
60.00 1,101 180.0 822 1,054 1,561
61.00 2,286 255.0 1,658 2,712 4,166

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
56.50 571 142.0 0 0 571
58.50 571 142.0 1,142 1,142 855

Device Routing     Invert Outlet Devices
#1 Primary 60.70' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 56.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.04 cfs @ 13.45 hrs  HW=58.95'   (Free Discharge)
2=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond B2: bioretention system 2

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 3.31"    for  2-year event
Inflow = 0.34 cfs @ 12.10 hrs,  Volume= 1,179 cf
Outflow = 0.12 cfs @ 12.36 hrs,  Volume= 1,179 cf,  Atten= 65%,  Lag= 16.0 min
Discarded = 0.02 cfs @ 12.36 hrs,  Volume= 940 cf
Primary = 0.11 cfs @ 12.36 hrs,  Volume= 239 cf
     Routed to Link SP3 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Peak Elev= 60.65' @ 12.36 hrs   Surf.Area= 258 sf   Storage= 502 cf
Flood Elev= 61.00'   Surf.Area= 258 sf   Storage= 743 cf

Plug-Flow detention time= 234.6 min calculated for 1,177 cf (100% of inflow)
Center-of-Mass det. time= 234.7 min ( 1,009.5 - 774.8 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 588 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 155 cf media storage (Irregular) Listed below (Recalc)

516 cf Overall  x 30.0% Voids
743 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 98 88.0 0 0 98
60.00 258 114.0 86 86 519
61.00 796 185.0 502 588 2,215

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 258 114.0 0 0 258
59.50 258 114.0 516 516 486

Device Routing     Invert Outlet Devices
#1 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   
#2 Device 3 60.50' 15.0" Vert. overflow orifice    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 58.00' 8.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.00' / 57.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.36 hrs  HW=60.65'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.10 cfs @ 12.36 hrs  HW=60.65'   (Free Discharge)
3=Culvert  (Passes 0.10 cfs of 1.69 cfs potential flow)

2=overflow orifice  (Orifice Controls 0.10 cfs @ 1.30 fps)

Summary for Pond B3: bioretention system 3

GW from TP1

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB3 by 0.12' @ 14.45 hrs
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Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 2.09"    for  2-year event
Inflow = 1.39 cfs @ 12.11 hrs,  Volume= 4,335 cf
Outflow = 0.09 cfs @ 14.20 hrs,  Volume= 4,335 cf,  Atten= 94%,  Lag= 125.0 min
Discarded = 0.09 cfs @ 14.20 hrs,  Volume= 4,335 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.67' @ 14.20 hrs   Surf.Area= 1,639 sf   Storage= 2,288 cf
Flood Elev= 61.00'   Surf.Area= 1,639 sf   Storage= 6,870 cf

Plug-Flow detention time= 304.2 min calculated for 4,329 cf (100% of inflow)
Center-of-Mass det. time= 304.2 min ( 1,138.5 - 834.3 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 5,886 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.00' 983 cf media storage (Irregular) Listed below (Recalc)

3,278 cf Overall  x 30.0% Voids
6,870 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 1,639 184.0 0 0 1,639
60.00 2,580 217.0 2,092 2,092 2,711
61.00 5,156 323.0 3,794 5,886 7,274

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.00 1,639 184.0 0 0 1,639
59.00 1,639 184.0 3,278 3,278 2,007

Device Routing     Invert Outlet Devices
#1 Device 2 60.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 58.40' 8.0"  Round Culvert   L= 77.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.40' / 57.00'   S= 0.0182 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#3 Discarded 57.00' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.09 cfs @ 14.20 hrs  HW=59.67'   (Free Discharge)
3=Exfiltration  ( Controls 0.09 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

1=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond B4: bioretention system 4

GW assumed based on surrounding data. confirmatory TP to be performed.

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 1.72"    for  2-year event
Inflow = 0.18 cfs @ 12.11 hrs,  Volume= 529 cf
Outflow = 0.02 cfs @ 13.10 hrs,  Volume= 529 cf,  Atten= 90%,  Lag= 59.5 min
Discarded = 0.02 cfs @ 13.10 hrs,  Volume= 529 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 58.99' @ 13.10 hrs   Surf.Area= 516 sf   Storage= 231 cf
Flood Elev= 61.00'   Surf.Area= 516 sf   Storage= 1,358 cf

Plug-Flow detention time= 151.3 min calculated for 529 cf (100% of inflow)
Center-of-Mass det. time= 151.2 min ( 1,001.4 - 850.3 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 1,049 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 310 cf media storage (Irregular) Listed below (Recalc)

1,032 cf Overall  x 30.0% Voids
1,358 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 391 79.0 0 0 391
60.00 516 88.0 226 226 518
61.00 1,174 135.0 823 1,049 1,359

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 516 88.0 0 0 516
59.50 516 88.0 1,032 1,032 692

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 5.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

#2 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.02 cfs @ 13.10 hrs  HW=58.99'   (Free Discharge)
2=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond FB1: sediment forebay

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 1.79"    for  2-year event
Inflow = 0.41 cfs @ 12.09 hrs,  Volume= 1,301 cf
Outflow = 0.40 cfs @ 12.11 hrs,  Volume= 1,210 cf,  Atten= 2%,  Lag= 1.0 min
Primary = 0.40 cfs @ 12.11 hrs,  Volume= 1,210 cf
     Routed to Pond B1 : bioretention system 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.64' @ 12.11 hrs   Surf.Area= 249 sf   Storage= 125 cf
Flood Elev= 61.00'   Surf.Area= 489 sf   Storage= 627 cf

Plug-Flow detention time= 52.3 min calculated for 1,208 cf (93% of inflow)
Center-of-Mass det. time= 16.1 min ( 851.7 - 835.7 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 627 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 146 45.0 0 0 146
60.00 318 66.0 226 226 340
61.00 489 84.0 400 627 567

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.39 cfs @ 12.11 hrs  HW=59.64'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.39 cfs @ 0.95 fps)

Summary for Pond FB2: sediment forebay

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 3.46"    for  2-year event
Inflow = 0.34 cfs @ 12.09 hrs,  Volume= 1,229 cf
Outflow = 0.34 cfs @ 12.10 hrs,  Volume= 1,179 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 0.34 cfs @ 12.10 hrs,  Volume= 1,179 cf
     Routed to Pond B2 : bioretention system 2

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs



Type III 24-hr  2-year Rainfall=3.69"3250-01 - Proposed HydroCAD
  Printed  8/10/2023Prepared by Allen & Major Associates, Inc

Page 22HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Peak Elev= 60.88' @ 12.10 hrs   Surf.Area= 113 sf   Storage= 64 cf
Flood Elev= 61.00'   Surf.Area= 130 sf   Storage= 78 cf

Plug-Flow detention time= 45.3 min calculated for 1,177 cf (96% of inflow)
Center-of-Mass det. time= 21.3 min ( 774.8 - 753.5 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 78 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 1 1.0 0 0 1
60.00 28 23.0 6 6 43
61.00 130 44.0 73 78 160

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.34 cfs @ 12.10 hrs  HW=60.88'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.34 cfs @ 0.90 fps)

Summary for Pond FB3: sediment forebay

Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 2.18"    for  2-year event
Inflow = 1.43 cfs @ 12.09 hrs,  Volume= 4,533 cf
Outflow = 1.39 cfs @ 12.11 hrs,  Volume= 4,335 cf,  Atten= 3%,  Lag= 1.3 min
Primary = 1.39 cfs @ 12.11 hrs,  Volume= 4,335 cf
     Routed to Pond B3 : bioretention system 3

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.82' @ 12.11 hrs   Surf.Area= 536 sf   Storage= 355 cf
Flood Elev= 61.00'   Surf.Area= 586 sf   Storage= 457 cf

Plug-Flow detention time= 38.5 min calculated for 4,329 cf (96% of inflow)
Center-of-Mass det. time= 14.4 min ( 834.3 - 819.9 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 457 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 340 70.0 0 0 340
60.00 586 91.0 457 457 621

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' 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  
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2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.35 cfs @ 12.11 hrs  HW=59.81'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.35 cfs @ 1.44 fps)

Summary for Pond FB4: sediment forebay

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 1.86"    for  2-year event
Inflow = 0.18 cfs @ 12.09 hrs,  Volume= 573 cf
Outflow = 0.18 cfs @ 12.11 hrs,  Volume= 529 cf,  Atten= 2%,  Lag= 1.0 min
Primary = 0.18 cfs @ 12.11 hrs,  Volume= 529 cf
     Routed to Pond B4 : bioretention system 4

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.88' @ 12.11 hrs   Surf.Area= 184 sf   Storage= 58 cf
Flood Elev= 60.00'   Surf.Area= 205 sf   Storage= 81 cf

Plug-Flow detention time= 56.6 min calculated for 529 cf (92% of inflow)
Center-of-Mass det. time= 17.7 min ( 850.3 - 832.6 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 81 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 124 42.0 0 0 124
60.00 205 56.0 81 81 236

Device Routing     Invert Outlet Devices
#1 Primary 59.80' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.17 cfs @ 12.11 hrs  HW=59.88'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.17 cfs @ 0.72 fps)

Summary for Pond IS1: infiltration 1

GW elevation from TP8

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 18,979 sf, 98.79% Impervious,  Inflow Depth = 3.39"    for  2-year event
Inflow = 1.52 cfs @ 12.09 hrs,  Volume= 5,354 cf
Outflow = 0.31 cfs @ 12.51 hrs,  Volume= 5,354 cf,  Atten= 80%,  Lag= 25.4 min
Discarded = 0.07 cfs @ 12.51 hrs,  Volume= 4,298 cf
Primary = 0.24 cfs @ 12.51 hrs,  Volume= 1,055 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.78' @ 12.51 hrs   Surf.Area= 3,088 sf   Storage= 2,198 cf
Flood Elev= 60.93'   Surf.Area= 3,088 sf   Storage= 3,939 cf

Plug-Flow detention time= 205.6 min calculated for 5,346 cf (100% of inflow)
Center-of-Mass det. time= 205.5 min ( 964.6 - 759.1 )

Volume Invert Avail.Storage Storage Description
#1A 58.60' 2,174 cf 41.50'W x 74.40'L x 2.33'H Field A

7,204 cf Overall - 1,769 cf Embedded = 5,435 cf  x 40.0% Voids
#2A 59.10' 1,769 cf ADS_StormTech SC-310 +Cap  x 120  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
120 Chambers in 12 Rows

3,943 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 58.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 54.60'     Phase-In= 0.01'   
#2 Primary 59.50' 8.0"  Round Culvert   L= 32.0'   Ke= 0.500   

Inlet / Outlet Invert= 59.50' / 57.25'   S= 0.0703 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.07 cfs @ 12.51 hrs  HW=59.78'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.24 cfs @ 12.51 hrs  HW=59.78'   (Free Discharge)
2=Culvert  (Inlet Controls 0.24 cfs @ 1.79 fps)

Summary for Pond IS2: infiltration 2

GW from TP5

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 32,183 sf, 98.22% Impervious,  Inflow Depth = 3.38"    for  2-year event
Inflow = 2.57 cfs @ 12.09 hrs,  Volume= 9,068 cf
Outflow = 0.13 cfs @ 14.20 hrs,  Volume= 9,068 cf,  Atten= 95%,  Lag= 126.7 min
Discarded = 0.13 cfs @ 14.20 hrs,  Volume= 9,068 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 58.89' @ 14.20 hrs   Surf.Area= 6,032 sf   Storage= 4,394 cf
Flood Elev= 60.03'   Surf.Area= 6,032 sf   Storage= 7,744 cf

Plug-Flow detention time= 305.9 min calculated for 9,056 cf (100% of inflow)
Center-of-Mass det. time= 305.8 min ( 1,065.3 - 759.4 )

Volume Invert Avail.Storage Storage Description
#1A 57.70' 4,214 cf 51.50'W x 117.12'L x 2.33'H Field A

14,074 cf Overall - 3,538 cf Embedded = 10,536 cf  x 40.0% Voids
#2A 58.20' 3,538 cf ADS_StormTech SC-310 +Cap  x 240  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
240 Chambers in 15 Rows

7,752 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 57.70' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 53.70'     Phase-In= 0.01'   
#2 Primary 58.92' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.92' / 58.00'   S= 0.0460 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.13 cfs @ 14.20 hrs  HW=58.89'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.70'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond IS3: infiltration 3

GW from TP2

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 3.46"    for  2-year event
Inflow = 0.46 cfs @ 12.09 hrs,  Volume= 1,629 cf
Outflow = 0.04 cfs @ 13.02 hrs,  Volume= 1,629 cf,  Atten= 92%,  Lag= 56.3 min
Discarded = 0.04 cfs @ 13.02 hrs,  Volume= 1,629 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Reach 1R : continuity reach

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.25' @ 13.02 hrs   Surf.Area= 1,972 sf   Storage= 616 cf
Flood Elev= 61.60'   Surf.Area= 1,972 sf   Storage= 2,057 cf

Plug-Flow detention time= 123.9 min calculated for 1,627 cf (100% of inflow)
Center-of-Mass det. time= 123.8 min ( 877.3 - 753.5 )

Volume Invert Avail.Storage Storage Description
#1A 59.60' 1,257 cf 20.75'W x 95.03'L x 2.00'H Field A

3,944 cf Overall - 800 cf Embedded = 3,144 cf  x 40.0% Voids
#2A 60.10' 800 cf ADS_StormTech SC-160LP +Cap  x 117  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
117 Chambers in 9 Rows

2,057 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#0 Primary 61.60' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 59.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 55.60'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.04 cfs @ 13.02 hrs  HW=60.25'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=59.60'   (Free Discharge)

Summary for Link SP1: Study Point

Inflow Area = 180,997 sf, 40.18% Impervious,  Inflow Depth = 0.43"    for  2-year event
Inflow = 0.98 cfs @ 12.32 hrs,  Volume= 6,482 cf
Primary = 0.98 cfs @ 12.32 hrs,  Volume= 6,482 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 9,321 sf, 0.00% Impervious,  Inflow Depth = 0.66"    for  2-year event
Inflow = 0.12 cfs @ 12.11 hrs,  Volume= 513 cf
Primary = 0.12 cfs @ 12.11 hrs,  Volume= 513 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Summary for Link SP3: Study Point

Inflow Area = 28,777 sf, 60.23% Impervious,  Inflow Depth = 0.54"    for  2-year event
Inflow = 0.32 cfs @ 12.10 hrs,  Volume= 1,291 cf
Primary = 0.32 cfs @ 12.10 hrs,  Volume= 1,291 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 5,412 sf, 0.00% Impervious,  Inflow Depth = 0.66"    for  2-year event
Inflow = 0.06 cfs @ 12.17 hrs,  Volume= 298 cf
Primary = 0.06 cfs @ 12.17 hrs,  Volume= 298 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=96,521 sf   0.06% Impervious   Runoff Depth=1.51"Subcatchment P-1: Subcat P-1
   Flow Length=85'   Tc=13.7 min   CN=58   Runoff=2.75 cfs  12,169 cf

Runoff Area=7,046 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment P-10: Subcat P-10
   Tc=6.0 min   CN=98   Runoff=0.87 cfs  3,149 cf

Runoff Area=2,310 sf   85.16% Impervious   Runoff Depth=4.79"Subcatchment P-11: Subcat P-11
   Tc=6.0 min   CN=93   Runoff=0.27 cfs  922 cf

Runoff Area=4,268 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment P-12: Subcat P-12
   Tc=6.0 min   CN=98   Runoff=0.52 cfs  1,907 cf

Runoff Area=4,999 sf   98.84% Impervious   Runoff Depth=5.36"Subcatchment P-13: Subcat P-13
   Tc=6.0 min   CN=98   Runoff=0.61 cfs  2,234 cf

Runoff Area=24,922 sf   65.26% Impervious   Runoff Depth=3.93"Subcatchment P-14: Subcat P-14
   Tc=6.0 min   CN=85   Runoff=2.54 cfs  8,155 cf

Runoff Area=11,933 sf   98.07% Impervious   Runoff Depth=5.25"Subcatchment P-15: Subcat P-15
   Tc=6.0 min   CN=97   Runoff=1.46 cfs  5,216 cf

Runoff Area=3,691 sf   53.10% Impervious   Runoff Depth=3.52"Subcatchment P-16: Subcat P-16
   Tc=6.0 min   CN=81   Runoff=0.34 cfs  1,083 cf

Runoff Area=9,321 sf   0.00% Impervious   Runoff Depth=1.74"Subcatchment P-2: Subcat P-2
   Tc=6.0 min   CN=61   Runoff=0.40 cfs  1,354 cf

Runoff Area=10,121 sf   28.87% Impervious   Runoff Depth=2.67"Subcatchment P-3: Subcat P-3
   Tc=6.0 min   CN=72   Runoff=0.71 cfs  2,251 cf

Runoff Area=5,412 sf   0.00% Impervious   Runoff Depth=1.74"Subcatchment P-4: Subcat E-4
   Flow Length=162'   Tc=9.6 min   CN=61   Runoff=0.21 cfs  786 cf

Runoff Area=21,307 sf   97.31% Impervious   Runoff Depth=5.25"Subcatchment P-5: Subcat P-5
   Tc=6.0 min   CN=97   Runoff=2.60 cfs  9,313 cf

Runoff Area=2,391 sf   88.45% Impervious   Runoff Depth=4.90"Subcatchment P-6: Subcat P-6
   Tc=6.0 min   CN=94   Runoff=0.28 cfs  977 cf

Runoff Area=8,731 sf   52.04% Impervious   Runoff Depth=3.42"Subcatchment P-7: Subcat P-7
   Tc=6.0 min   CN=80   Runoff=0.79 cfs  2,490 cf

Runoff Area=10,876 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment P-8: Subcat P-8
   Tc=6.0 min   CN=98   Runoff=1.34 cfs  4,860 cf

Runoff Area=657 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment P-9: Subcat P-9
   Tc=6.0 min   CN=98   Runoff=0.08 cfs  294 cf
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   Inflow=0.00 cfs  0 cfReach 1R: continuity reach
   Outflow=0.00 cfs  0 cf

Peak Elev=59.92'  Storage=1,308 cf   Inflow=0.78 cfs  2,398 cfPond B1: bioretention system 1
   Discarded=0.04 cfs  2,398 cf   Primary=0.00 cfs  0 cf   Outflow=0.04 cfs  2,398 cf

Peak Elev=60.79'  Storage=590 cf   Inflow=0.53 cfs  1,857 cfPond B2: bioretention system 2
   Discarded=0.02 cfs  1,119 cf   Primary=0.39 cfs  738 cf   Outflow=0.41 cfs  1,857 cf

Peak Elev=60.54'  Storage=4,814 cf   Inflow=2.47 cfs  7,957 cfPond B3: bioretention system 3
   Discarded=0.10 cfs  7,829 cf   Primary=0.00 cfs  0 cf   Outflow=0.10 cfs  7,829 cf

Peak Elev=59.98'  Storage=526 cf   Inflow=0.34 cfs  1,039 cfPond B4: bioretention system 4
   Discarded=0.02 cfs  1,039 cf   Primary=0.00 cfs  0 cf   Outflow=0.02 cfs  1,039 cf

Peak Elev=59.72'  Storage=145 cf   Inflow=0.79 cfs  2,490 cfPond FB1: sediment forebay
   Outflow=0.78 cfs  2,398 cf

Peak Elev=60.92'  Storage=68 cf   Inflow=0.52 cfs  1,907 cfPond FB2: sediment forebay
   Outflow=0.53 cfs  1,857 cf

Peak Elev=59.96'  Storage=436 cf   Inflow=2.54 cfs  8,155 cfPond FB3: sediment forebay
   Outflow=2.47 cfs  7,957 cf

Peak Elev=59.93'  Storage=67 cf   Inflow=0.34 cfs  1,083 cfPond FB4: sediment forebay
   Outflow=0.34 cfs  1,039 cf

Peak Elev=60.15'  Storage=2,919 cf   Inflow=2.33 cfs  8,364 cfPond IS1: infiltration 1
   Discarded=0.07 cfs  5,058 cf   Primary=0.95 cfs  3,307 cf   Outflow=1.02 cfs  8,364 cf

Peak Elev=59.36'  Storage=6,098 cf   Inflow=3.94 cfs  14,173 cfPond IS2: infiltration 2
   Discarded=0.14 cfs  11,002 cf   Primary=0.76 cfs  3,172 cf   Outflow=0.90 cfs  14,173 cf

Peak Elev=60.59'  Storage=1,112 cf   Inflow=0.70 cfs  2,528 cfPond IS3: infiltration 3
   Discarded=0.04 cfs  2,528 cf   Primary=0.00 cfs  0 cf   Outflow=0.04 cfs  2,528 cf

   Inflow=4.19 cfs  20,546 cfLink SP1: Study Point
   Primary=4.19 cfs  20,546 cf

   Inflow=0.40 cfs  1,354 cfLink SP2: Study Point
   Primary=0.40 cfs  1,354 cf

   Inflow=1.04 cfs  2,990 cfLink SP3: Study Point
   Primary=1.04 cfs  2,990 cf

   Inflow=0.21 cfs  786 cfLink SP4: Study Point
   Primary=0.21 cfs  786 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 57,159 cf   Average Runoff Depth = 3.06"
59.89% Pervious = 134,448 sf     40.11% Impervious = 90,059 sf
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Summary for Subcatchment P-1: Subcat P-1

Runoff = 2.75 cfs @ 12.21 hrs,  Volume= 12,169 cf,  Depth= 1.51"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
33,219 61 >75% Grass cover, Good, HSG B

478 74 >75% Grass cover, Good, HSG C
57,731 55 Woods, Good, HSG B

5,030 70 Woods, Good, HSG C
63 98 Paved parking, HSG B

96,521 58 Weighted Average
96,458 99.94% Pervious Area

63 0.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
1.5 35 0.0060 0.39 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.7 85 Total

Summary for Subcatchment P-10: Subcat P-10

Runoff = 0.87 cfs @ 12.09 hrs,  Volume= 3,149 cf,  Depth= 5.36"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
7,046 98 Roofs, HSG B
7,046 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-11: Subcat P-11

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 922 cf,  Depth= 4.79"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"
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Area (sf) CN Description
35 98 Paved parking, HSG C

343 61 >75% Grass cover, Good, HSG B
1,933 98 Paved parking, HSG B
2,310 93 Weighted Average

343 14.84% Pervious Area
1,967 85.16% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-12: Subcat P-12

Runoff = 0.52 cfs @ 12.09 hrs,  Volume= 1,907 cf,  Depth= 5.36"
     Routed to Pond FB2 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
4,268 98 Paved parking, HSG B
4,268 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-13: Subcat P-13

Runoff = 0.61 cfs @ 12.09 hrs,  Volume= 2,234 cf,  Depth= 5.36"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
4,941 98 Paved parking, HSG B

58 61 >75% Grass cover, Good, HSG B
4,999 98 Weighted Average

58 1.16% Pervious Area
4,941 98.84% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-14: Subcat P-14

Runoff = 2.54 cfs @ 12.09 hrs,  Volume= 8,155 cf,  Depth= 3.93"
     Routed to Pond FB3 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
8,658 61 >75% Grass cover, Good, HSG B

16,263 98 Paved parking, HSG B
24,922 85 Weighted Average

8,658 34.74% Pervious Area
16,263 65.26% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-15: Subcat P-15

Runoff = 1.46 cfs @ 12.09 hrs,  Volume= 5,216 cf,  Depth= 5.25"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
230 61 >75% Grass cover, Good, HSG B

11,703 98 Paved parking, HSG B
11,933 97 Weighted Average

230 1.93% Pervious Area
11,703 98.07% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-16: Subcat P-16

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,083 cf,  Depth= 3.52"
     Routed to Pond FB4 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"
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Area (sf) CN Description
1,960 98 Paved parking, HSG B
1,731 61 >75% Grass cover, Good, HSG B
3,691 81 Weighted Average
1,731 46.90% Pervious Area
1,960 53.10% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-2: Subcat P-2

Runoff = 0.40 cfs @ 12.10 hrs,  Volume= 1,354 cf,  Depth= 1.74"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
9,321 61 >75% Grass cover, Good, HSG B
9,321 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 min

Summary for Subcatchment P-3: Subcat P-3

Runoff = 0.71 cfs @ 12.09 hrs,  Volume= 2,251 cf,  Depth= 2.67"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
7,199 61 >75% Grass cover, Good, HSG B
2,922 98 Paved parking, HSG B

10,121 72 Weighted Average
7,199 71.13% Pervious Area
2,922 28.87% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-4: Subcat E-4

Runoff = 0.21 cfs @ 12.15 hrs,  Volume= 786 cf,  Depth= 1.74"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
5,412 61 >75% Grass cover, Good, HSG B
5,412 100.00% Pervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.28"

1.5 112 0.0310 1.23 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

9.6 162 Total

Summary for Subcatchment P-5: Subcat P-5

Runoff = 2.60 cfs @ 12.09 hrs,  Volume= 9,313 cf,  Depth= 5.25"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
574 61 >75% Grass cover, Good, HSG B

20,733 98 Paved parking, HSG B
21,307 97 Weighted Average

574 2.69% Pervious Area
20,733 97.31% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-6: Subcat P-6

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 977 cf,  Depth= 4.90"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"
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Area (sf) CN Description
276 61 >75% Grass cover, Good, HSG B

2,115 98 Paved parking, HSG B
2,391 94 Weighted Average

276 11.55% Pervious Area
2,115 88.45% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-7: Subcat P-7

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 2,490 cf,  Depth= 3.42"
     Routed to Pond FB1 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
4,544 98 Paved parking, HSG B
4,188 61 >75% Grass cover, Good, HSG B
8,731 80 Weighted Average
4,188 47.96% Pervious Area
4,544 52.04% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-8: Subcat P-8

Runoff = 1.34 cfs @ 12.09 hrs,  Volume= 4,860 cf,  Depth= 5.36"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
10,876 98 Roofs, HSG B
10,876 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-9: Subcat P-9

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 294 cf,  Depth= 5.36"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.60"

Area (sf) CN Description
657 98 Roofs, HSG B
657 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Reach 1R: continuity reach

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

Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 0.00"    for  10-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link SP3 : Study Point

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Pond B1: bioretention system 1

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB1 by 0.39' @ 14.50 hrs

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 3.30"    for  10-year event
Inflow = 0.78 cfs @ 12.11 hrs,  Volume= 2,398 cf
Outflow = 0.04 cfs @ 14.36 hrs,  Volume= 2,398 cf,  Atten= 94%,  Lag= 135.3 min
Discarded = 0.04 cfs @ 14.36 hrs,  Volume= 2,398 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP3 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.92' @ 14.36 hrs   Surf.Area= 571 sf   Storage= 1,308 cf
Flood Elev= 61.00'   Surf.Area= 571 sf   Storage= 3,054 cf

Plug-Flow detention time= 339.6 min calculated for 2,398 cf (100% of inflow)
Center-of-Mass det. time= 339.4 min ( 1,168.2 - 828.8 )
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Volume Invert Avail.Storage Storage Description
#1 58.50' 2,712 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 56.50' 343 cf media storage (Irregular) Listed below (Recalc)

1,142 cf Overall  x 30.0% Voids
3,054 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
58.50 365 133.0 0 0 365
59.00 571 142.0 232 232 574
60.00 1,101 180.0 822 1,054 1,561
61.00 2,286 255.0 1,658 2,712 4,166

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
56.50 571 142.0 0 0 571
58.50 571 142.0 1,142 1,142 855

Device Routing     Invert Outlet Devices
#1 Primary 60.70' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 56.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.04 cfs @ 14.36 hrs  HW=59.92'   (Free Discharge)
2=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond B2: bioretention system 2

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[79] Warning: Submerged Pond FB2 Primary device # 1 by 0.04'

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 5.22"    for  10-year event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 1,857 cf
Outflow = 0.41 cfs @ 12.17 hrs,  Volume= 1,857 cf,  Atten= 22%,  Lag= 4.3 min
Discarded = 0.02 cfs @ 12.17 hrs,  Volume= 1,119 cf
Primary = 0.39 cfs @ 12.17 hrs,  Volume= 738 cf
     Routed to Link SP3 : Study Point



Type III 24-hr  10-year Rainfall=5.60"3250-01 - Proposed HydroCAD
  Printed  8/10/2023Prepared by Allen & Major Associates, Inc

Page 38HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.79' @ 12.17 hrs   Surf.Area= 258 sf   Storage= 590 cf
Flood Elev= 61.00'   Surf.Area= 258 sf   Storage= 743 cf

Plug-Flow detention time= 186.8 min calculated for 1,855 cf (100% of inflow)
Center-of-Mass det. time= 187.1 min ( 949.2 - 762.1 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 588 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 155 cf media storage (Irregular) Listed below (Recalc)

516 cf Overall  x 30.0% Voids
743 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 98 88.0 0 0 98
60.00 258 114.0 86 86 519
61.00 796 185.0 502 588 2,215

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 258 114.0 0 0 258
59.50 258 114.0 516 516 486

Device Routing     Invert Outlet Devices
#1 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   
#2 Device 3 60.50' 15.0" Vert. overflow orifice    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 58.00' 8.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.00' / 57.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.17 hrs  HW=60.78'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.38 cfs @ 12.17 hrs  HW=60.78'   (Free Discharge)
3=Culvert  (Passes 0.38 cfs of 1.74 cfs potential flow)

2=overflow orifice  (Orifice Controls 0.38 cfs @ 1.82 fps)

Summary for Pond B3: bioretention system 3

GW from TP1

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB3 by 0.99' @ 15.75 hrs
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Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 3.83"    for  10-year event
Inflow = 2.47 cfs @ 12.11 hrs,  Volume= 7,957 cf
Outflow = 0.10 cfs @ 15.34 hrs,  Volume= 7,829 cf,  Atten= 96%,  Lag= 193.5 min
Discarded = 0.10 cfs @ 15.34 hrs,  Volume= 7,829 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.54' @ 15.34 hrs   Surf.Area= 1,639 sf   Storage= 4,814 cf
Flood Elev= 61.00'   Surf.Area= 1,639 sf   Storage= 6,870 cf

Plug-Flow detention time= 510.6 min calculated for 7,818 cf (98% of inflow)
Center-of-Mass det. time= 501.2 min ( 1,315.5 - 814.3 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 5,886 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.00' 983 cf media storage (Irregular) Listed below (Recalc)

3,278 cf Overall  x 30.0% Voids
6,870 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 1,639 184.0 0 0 1,639
60.00 2,580 217.0 2,092 2,092 2,711
61.00 5,156 323.0 3,794 5,886 7,274

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.00 1,639 184.0 0 0 1,639
59.00 1,639 184.0 3,278 3,278 2,007

Device Routing     Invert Outlet Devices
#1 Device 2 60.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 58.40' 8.0"  Round Culvert   L= 77.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.40' / 57.00'   S= 0.0182 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#3 Discarded 57.00' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.10 cfs @ 15.34 hrs  HW=60.54'   (Free Discharge)
3=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

1=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr  10-year Rainfall=5.60"3250-01 - Proposed HydroCAD
  Printed  8/10/2023Prepared by Allen & Major Associates, Inc

Page 40HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Summary for Pond B4: bioretention system 4

GW assumed based on surrounding data. confirmatory TP to be performed.

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB4 by 0.16' @ 13.85 hrs

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 3.38"    for  10-year event
Inflow = 0.34 cfs @ 12.10 hrs,  Volume= 1,039 cf
Outflow = 0.02 cfs @ 13.76 hrs,  Volume= 1,039 cf,  Atten= 93%,  Lag= 99.1 min
Discarded = 0.02 cfs @ 13.76 hrs,  Volume= 1,039 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.98' @ 13.76 hrs   Surf.Area= 516 sf   Storage= 526 cf
Flood Elev= 61.00'   Surf.Area= 516 sf   Storage= 1,358 cf

Plug-Flow detention time= 253.4 min calculated for 1,038 cf (100% of inflow)
Center-of-Mass det. time= 253.3 min ( 1,080.6 - 827.3 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 1,049 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 310 cf media storage (Irregular) Listed below (Recalc)

1,032 cf Overall  x 30.0% Voids
1,358 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 391 79.0 0 0 391
60.00 516 88.0 226 226 518
61.00 1,174 135.0 823 1,049 1,359

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 516 88.0 0 0 516
59.50 516 88.0 1,032 1,032 692

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 5.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

#2 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.02 cfs @ 13.76 hrs  HW=59.98'   (Free Discharge)
2=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond FB1: sediment forebay

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 3.42"    for  10-year event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,490 cf
Outflow = 0.78 cfs @ 12.11 hrs,  Volume= 2,398 cf,  Atten= 1%,  Lag= 0.8 min
Primary = 0.78 cfs @ 12.11 hrs,  Volume= 2,398 cf
     Routed to Pond B1 : bioretention system 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.72' @ 12.11 hrs   Surf.Area= 263 sf   Storage= 145 cf
Flood Elev= 61.00'   Surf.Area= 489 sf   Storage= 627 cf

Plug-Flow detention time= 32.7 min calculated for 2,398 cf (96% of inflow)
Center-of-Mass det. time= 11.8 min ( 828.8 - 817.0 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 627 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 146 45.0 0 0 146
60.00 318 66.0 226 226 340
61.00 489 84.0 400 627 567

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.77 cfs @ 12.11 hrs  HW=59.72'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.77 cfs @ 1.18 fps)

Summary for Pond FB2: sediment forebay

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 5.36"    for  10-year event
Inflow = 0.52 cfs @ 12.09 hrs,  Volume= 1,907 cf
Outflow = 0.53 cfs @ 12.09 hrs,  Volume= 1,857 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 0.53 cfs @ 12.09 hrs,  Volume= 1,857 cf
     Routed to Pond B2 : bioretention system 2

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Peak Elev= 60.92' @ 12.09 hrs   Surf.Area= 119 sf   Storage= 68 cf
Flood Elev= 61.00'   Surf.Area= 130 sf   Storage= 78 cf

Plug-Flow detention time= 32.3 min calculated for 1,855 cf (97% of inflow)
Center-of-Mass det. time= 15.9 min ( 762.1 - 746.2 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 78 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 1 1.0 0 0 1
60.00 28 23.0 6 6 43
61.00 130 44.0 73 78 160

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.52 cfs @ 12.09 hrs  HW=60.92'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.52 cfs @ 1.04 fps)

Summary for Pond FB3: sediment forebay

Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 3.93"    for  10-year event
Inflow = 2.54 cfs @ 12.09 hrs,  Volume= 8,155 cf
Outflow = 2.47 cfs @ 12.11 hrs,  Volume= 7,957 cf,  Atten= 3%,  Lag= 1.2 min
Primary = 2.47 cfs @ 12.11 hrs,  Volume= 7,957 cf
     Routed to Pond B3 : bioretention system 3

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.96' @ 12.11 hrs   Surf.Area= 576 sf   Storage= 436 cf
Flood Elev= 61.00'   Surf.Area= 586 sf   Storage= 457 cf

Plug-Flow detention time= 25.6 min calculated for 7,957 cf (98% of inflow)
Center-of-Mass det. time= 11.1 min ( 814.3 - 803.2 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 457 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 340 70.0 0 0 340
60.00 586 91.0 457 457 621

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' 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  
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2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=2.42 cfs @ 12.11 hrs  HW=59.96'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.42 cfs @ 1.76 fps)

Summary for Pond FB4: sediment forebay

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 3.52"    for  10-year event
Inflow = 0.34 cfs @ 12.09 hrs,  Volume= 1,083 cf
Outflow = 0.34 cfs @ 12.10 hrs,  Volume= 1,039 cf,  Atten= 1%,  Lag= 0.8 min
Primary = 0.34 cfs @ 12.10 hrs,  Volume= 1,039 cf
     Routed to Pond B4 : bioretention system 4

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.93' @ 12.11 hrs   Surf.Area= 192 sf   Storage= 67 cf
Flood Elev= 60.00'   Surf.Area= 205 sf   Storage= 81 cf

Plug-Flow detention time= 35.8 min calculated for 1,039 cf (96% of inflow)
Center-of-Mass det. time= 13.0 min ( 827.3 - 814.4 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 81 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 124 42.0 0 0 124
60.00 205 56.0 81 81 236

Device Routing     Invert Outlet Devices
#1 Primary 59.80' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.33 cfs @ 12.10 hrs  HW=59.92'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.33 cfs @ 0.90 fps)

Summary for Pond IS1: infiltration 1

GW elevation from TP8

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 18,979 sf, 98.79% Impervious,  Inflow Depth = 5.29"    for  10-year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 8,364 cf
Outflow = 1.02 cfs @ 12.27 hrs,  Volume= 8,364 cf,  Atten= 56%,  Lag= 11.3 min
Discarded = 0.07 cfs @ 12.27 hrs,  Volume= 5,058 cf
Primary = 0.95 cfs @ 12.27 hrs,  Volume= 3,307 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.15' @ 12.27 hrs   Surf.Area= 3,088 sf   Storage= 2,919 cf
Flood Elev= 60.93'   Surf.Area= 3,088 sf   Storage= 3,939 cf

Plug-Flow detention time= 167.8 min calculated for 8,353 cf (100% of inflow)
Center-of-Mass det. time= 167.9 min ( 918.7 - 750.7 )

Volume Invert Avail.Storage Storage Description
#1A 58.60' 2,174 cf 41.50'W x 74.40'L x 2.33'H Field A

7,204 cf Overall - 1,769 cf Embedded = 5,435 cf  x 40.0% Voids
#2A 59.10' 1,769 cf ADS_StormTech SC-310 +Cap  x 120  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
120 Chambers in 12 Rows

3,943 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 58.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 54.60'     Phase-In= 0.01'   
#2 Primary 59.50' 8.0"  Round Culvert   L= 32.0'   Ke= 0.500   

Inlet / Outlet Invert= 59.50' / 57.25'   S= 0.0703 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.07 cfs @ 12.27 hrs  HW=60.14'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.94 cfs @ 12.27 hrs  HW=60.14'   (Free Discharge)
2=Culvert  (Inlet Controls 0.94 cfs @ 2.73 fps)

Summary for Pond IS2: infiltration 2

GW from TP5

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 32,183 sf, 98.22% Impervious,  Inflow Depth = 5.28"    for  10-year event
Inflow = 3.94 cfs @ 12.09 hrs,  Volume= 14,173 cf
Outflow = 0.90 cfs @ 12.48 hrs,  Volume= 14,173 cf,  Atten= 77%,  Lag= 23.9 min
Discarded = 0.14 cfs @ 12.48 hrs,  Volume= 11,002 cf
Primary = 0.76 cfs @ 12.48 hrs,  Volume= 3,172 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.36' @ 12.48 hrs   Surf.Area= 6,032 sf   Storage= 6,098 cf
Flood Elev= 60.03'   Surf.Area= 6,032 sf   Storage= 7,744 cf

Plug-Flow detention time= 274.0 min calculated for 14,154 cf (100% of inflow)
Center-of-Mass det. time= 274.3 min ( 1,025.2 - 751.0 )

Volume Invert Avail.Storage Storage Description
#1A 57.70' 4,214 cf 51.50'W x 117.12'L x 2.33'H Field A

14,074 cf Overall - 3,538 cf Embedded = 10,536 cf  x 40.0% Voids
#2A 58.20' 3,538 cf ADS_StormTech SC-310 +Cap  x 240  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
240 Chambers in 15 Rows

7,752 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 57.70' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 53.70'     Phase-In= 0.01'   
#2 Primary 58.92' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.92' / 58.00'   S= 0.0460 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.14 cfs @ 12.48 hrs  HW=59.36'   (Free Discharge)
1=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.75 cfs @ 12.48 hrs  HW=59.36'   (Free Discharge)
2=Culvert  (Inlet Controls 0.75 cfs @ 2.26 fps)

Summary for Pond IS3: infiltration 3

GW from TP2

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 5.36"    for  10-year event
Inflow = 0.70 cfs @ 12.09 hrs,  Volume= 2,528 cf
Outflow = 0.04 cfs @ 13.80 hrs,  Volume= 2,528 cf,  Atten= 94%,  Lag= 102.8 min
Discarded = 0.04 cfs @ 13.80 hrs,  Volume= 2,528 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Reach 1R : continuity reach

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.59' @ 13.80 hrs   Surf.Area= 1,972 sf   Storage= 1,112 cf
Flood Elev= 61.60'   Surf.Area= 1,972 sf   Storage= 2,057 cf

Plug-Flow detention time= 230.6 min calculated for 2,528 cf (100% of inflow)
Center-of-Mass det. time= 230.5 min ( 976.7 - 746.2 )

Volume Invert Avail.Storage Storage Description
#1A 59.60' 1,257 cf 20.75'W x 95.03'L x 2.00'H Field A

3,944 cf Overall - 800 cf Embedded = 3,144 cf  x 40.0% Voids
#2A 60.10' 800 cf ADS_StormTech SC-160LP +Cap  x 117  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
117 Chambers in 9 Rows

2,057 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#0 Primary 61.60' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 59.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 55.60'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.04 cfs @ 13.80 hrs  HW=60.59'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=59.60'   (Free Discharge)

Summary for Link SP1: Study Point

Inflow Area = 180,997 sf, 40.18% Impervious,  Inflow Depth = 1.36"    for  10-year event
Inflow = 4.19 cfs @ 12.24 hrs,  Volume= 20,546 cf
Primary = 4.19 cfs @ 12.24 hrs,  Volume= 20,546 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 9,321 sf, 0.00% Impervious,  Inflow Depth = 1.74"    for  10-year event
Inflow = 0.40 cfs @ 12.10 hrs,  Volume= 1,354 cf
Primary = 0.40 cfs @ 12.10 hrs,  Volume= 1,354 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Summary for Link SP3: Study Point

Inflow Area = 28,777 sf, 60.23% Impervious,  Inflow Depth = 1.25"    for  10-year event
Inflow = 1.04 cfs @ 12.12 hrs,  Volume= 2,990 cf
Primary = 1.04 cfs @ 12.12 hrs,  Volume= 2,990 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 5,412 sf, 0.00% Impervious,  Inflow Depth = 1.74"    for  10-year event
Inflow = 0.21 cfs @ 12.15 hrs,  Volume= 786 cf
Primary = 0.21 cfs @ 12.15 hrs,  Volume= 786 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=96,521 sf   0.06% Impervious   Runoff Depth=2.48"Subcatchment P-1: Subcat P-1
   Flow Length=85'   Tc=13.7 min   CN=58   Runoff=4.79 cfs  19,927 cf

Runoff Area=7,046 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment P-10: Subcat P-10
   Tc=6.0 min   CN=98   Runoff=1.10 cfs  4,029 cf

Runoff Area=2,310 sf   85.16% Impervious   Runoff Depth=6.27"Subcatchment P-11: Subcat P-11
   Tc=6.0 min   CN=93   Runoff=0.35 cfs  1,207 cf

Runoff Area=4,268 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment P-12: Subcat P-12
   Tc=6.0 min   CN=98   Runoff=0.67 cfs  2,440 cf

Runoff Area=4,999 sf   98.84% Impervious   Runoff Depth=6.86"Subcatchment P-13: Subcat P-13
   Tc=6.0 min   CN=98   Runoff=0.78 cfs  2,858 cf

Runoff Area=24,922 sf   65.26% Impervious   Runoff Depth=5.35"Subcatchment P-14: Subcat P-14
   Tc=6.0 min   CN=85   Runoff=3.41 cfs  11,107 cf

Runoff Area=11,933 sf   98.07% Impervious   Runoff Depth=6.74"Subcatchment P-15: Subcat P-15
   Tc=6.0 min   CN=97   Runoff=1.86 cfs  6,704 cf

Runoff Area=3,691 sf   53.10% Impervious   Runoff Depth=4.90"Subcatchment P-16: Subcat P-16
   Tc=6.0 min   CN=81   Runoff=0.47 cfs  1,507 cf

Runoff Area=9,321 sf   0.00% Impervious   Runoff Depth=2.77"Subcatchment P-2: Subcat P-2
   Tc=6.0 min   CN=61   Runoff=0.67 cfs  2,155 cf

Runoff Area=10,121 sf   28.87% Impervious   Runoff Depth=3.91"Subcatchment P-3: Subcat P-3
   Tc=6.0 min   CN=72   Runoff=1.05 cfs  3,301 cf

Runoff Area=5,412 sf   0.00% Impervious   Runoff Depth=2.77"Subcatchment P-4: Subcat E-4
   Flow Length=162'   Tc=9.6 min   CN=61   Runoff=0.34 cfs  1,251 cf

Runoff Area=21,307 sf   97.31% Impervious   Runoff Depth=6.74"Subcatchment P-5: Subcat P-5
   Tc=6.0 min   CN=97   Runoff=3.32 cfs  11,971 cf

Runoff Area=2,391 sf   88.45% Impervious   Runoff Depth=6.39"Subcatchment P-6: Subcat P-6
   Tc=6.0 min   CN=94   Runoff=0.37 cfs  1,273 cf

Runoff Area=8,731 sf   52.04% Impervious   Runoff Depth=4.79"Subcatchment P-7: Subcat P-7
   Tc=6.0 min   CN=80   Runoff=1.09 cfs  3,483 cf

Runoff Area=10,876 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment P-8: Subcat P-8
   Tc=6.0 min   CN=98   Runoff=1.70 cfs  6,218 cf

Runoff Area=657 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment P-9: Subcat P-9
   Tc=6.0 min   CN=98   Runoff=0.10 cfs  376 cf
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   Inflow=0.00 cfs  0 cfReach 1R: continuity reach
   Outflow=0.00 cfs  0 cf

Peak Elev=60.45'  Storage=1,997 cf   Inflow=1.08 cfs  3,391 cfPond B1: bioretention system 1
   Discarded=0.05 cfs  3,391 cf   Primary=0.00 cfs  0 cf   Outflow=0.05 cfs  3,391 cf

Peak Elev=60.84'  Storage=627 cf   Inflow=0.67 cfs  2,390 cfPond B2: bioretention system 2
   Discarded=0.02 cfs  1,230 cf   Primary=0.55 cfs  1,160 cf   Outflow=0.57 cfs  2,390 cf

Peak Elev=60.85'  Storage=6,151 cf   Inflow=3.75 cfs  10,909 cfPond B3: bioretention system 3
   Discarded=0.11 cfs  9,059 cf   Primary=0.17 cfs  1,128 cf   Outflow=0.28 cfs  10,187 cf

Peak Elev=60.42'  Storage=800 cf   Inflow=0.47 cfs  1,463 cfPond B4: bioretention system 4
   Discarded=0.03 cfs  1,463 cf   Primary=0.00 cfs  0 cf   Outflow=0.03 cfs  1,463 cf

Peak Elev=59.77'  Storage=159 cf   Inflow=1.09 cfs  3,483 cfPond FB1: sediment forebay
   Outflow=1.08 cfs  3,391 cf

Peak Elev=60.95'  Storage=72 cf   Inflow=0.67 cfs  2,440 cfPond FB2: sediment forebay
   Outflow=0.67 cfs  2,390 cf

Peak Elev=60.11'  Storage=457 cf   Inflow=3.41 cfs  11,107 cfPond FB3: sediment forebay
   Outflow=3.75 cfs  10,909 cf

Peak Elev=59.96'  Storage=72 cf   Inflow=0.47 cfs  1,507 cfPond FB4: sediment forebay
   Outflow=0.47 cfs  1,463 cf

Peak Elev=60.55'  Storage=3,472 cf   Inflow=2.96 cfs  10,733 cfPond IS1: infiltration 1
   Discarded=0.08 cfs  5,525 cf   Primary=1.42 cfs  5,208 cf   Outflow=1.50 cfs  10,733 cf

Peak Elev=59.68'  Storage=6,910 cf   Inflow=5.01 cfs  18,189 cfPond IS2: infiltration 2
   Discarded=0.15 cfs  11,921 cf   Primary=1.92 cfs  6,268 cf   Outflow=2.07 cfs  18,189 cf

Peak Elev=60.97'  Storage=1,549 cf   Inflow=0.88 cfs  3,234 cfPond IS3: infiltration 3
   Discarded=0.04 cfs  3,234 cf   Primary=0.00 cfs  0 cf   Outflow=0.04 cfs  3,234 cf

   Inflow=8.36 cfs  35,010 cfLink SP1: Study Point
   Primary=8.36 cfs  35,010 cf

   Inflow=0.67 cfs  2,155 cfLink SP2: Study Point
   Primary=0.67 cfs  2,155 cf

   Inflow=1.55 cfs  4,461 cfLink SP3: Study Point
   Primary=1.55 cfs  4,461 cf

   Inflow=0.34 cfs  1,251 cfLink SP4: Study Point
   Primary=0.34 cfs  1,251 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 79,808 cf   Average Runoff Depth = 4.27"
59.89% Pervious = 134,448 sf     40.11% Impervious = 90,059 sf
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Summary for Subcatchment P-1: Subcat P-1

Runoff = 4.79 cfs @ 12.20 hrs,  Volume= 19,927 cf,  Depth= 2.48"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
33,219 61 >75% Grass cover, Good, HSG B

478 74 >75% Grass cover, Good, HSG C
57,731 55 Woods, Good, HSG B

5,030 70 Woods, Good, HSG C
63 98 Paved parking, HSG B

96,521 58 Weighted Average
96,458 99.94% Pervious Area

63 0.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
1.5 35 0.0060 0.39 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.7 85 Total

Summary for Subcatchment P-10: Subcat P-10

Runoff = 1.10 cfs @ 12.09 hrs,  Volume= 4,029 cf,  Depth= 6.86"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
7,046 98 Roofs, HSG B
7,046 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-11: Subcat P-11

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,207 cf,  Depth= 6.27"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"
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Area (sf) CN Description
35 98 Paved parking, HSG C

343 61 >75% Grass cover, Good, HSG B
1,933 98 Paved parking, HSG B
2,310 93 Weighted Average

343 14.84% Pervious Area
1,967 85.16% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-12: Subcat P-12

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 2,440 cf,  Depth= 6.86"
     Routed to Pond FB2 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
4,268 98 Paved parking, HSG B
4,268 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-13: Subcat P-13

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 2,858 cf,  Depth= 6.86"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
4,941 98 Paved parking, HSG B

58 61 >75% Grass cover, Good, HSG B
4,999 98 Weighted Average

58 1.16% Pervious Area
4,941 98.84% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-14: Subcat P-14

Runoff = 3.41 cfs @ 12.09 hrs,  Volume= 11,107 cf,  Depth= 5.35"
     Routed to Pond FB3 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
8,658 61 >75% Grass cover, Good, HSG B

16,263 98 Paved parking, HSG B
24,922 85 Weighted Average

8,658 34.74% Pervious Area
16,263 65.26% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-15: Subcat P-15

Runoff = 1.86 cfs @ 12.09 hrs,  Volume= 6,704 cf,  Depth= 6.74"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
230 61 >75% Grass cover, Good, HSG B

11,703 98 Paved parking, HSG B
11,933 97 Weighted Average

230 1.93% Pervious Area
11,703 98.07% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-16: Subcat P-16

Runoff = 0.47 cfs @ 12.09 hrs,  Volume= 1,507 cf,  Depth= 4.90"
     Routed to Pond FB4 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"
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Area (sf) CN Description
1,960 98 Paved parking, HSG B
1,731 61 >75% Grass cover, Good, HSG B
3,691 81 Weighted Average
1,731 46.90% Pervious Area
1,960 53.10% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-2: Subcat P-2

Runoff = 0.67 cfs @ 12.10 hrs,  Volume= 2,155 cf,  Depth= 2.77"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
9,321 61 >75% Grass cover, Good, HSG B
9,321 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 min

Summary for Subcatchment P-3: Subcat P-3

Runoff = 1.05 cfs @ 12.09 hrs,  Volume= 3,301 cf,  Depth= 3.91"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
7,199 61 >75% Grass cover, Good, HSG B
2,922 98 Paved parking, HSG B

10,121 72 Weighted Average
7,199 71.13% Pervious Area
2,922 28.87% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-4: Subcat E-4

Runoff = 0.34 cfs @ 12.15 hrs,  Volume= 1,251 cf,  Depth= 2.77"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
5,412 61 >75% Grass cover, Good, HSG B
5,412 100.00% Pervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.28"

1.5 112 0.0310 1.23 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

9.6 162 Total

Summary for Subcatchment P-5: Subcat P-5

Runoff = 3.32 cfs @ 12.09 hrs,  Volume= 11,971 cf,  Depth= 6.74"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
574 61 >75% Grass cover, Good, HSG B

20,733 98 Paved parking, HSG B
21,307 97 Weighted Average

574 2.69% Pervious Area
20,733 97.31% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-6: Subcat P-6

Runoff = 0.37 cfs @ 12.09 hrs,  Volume= 1,273 cf,  Depth= 6.39"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"
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Area (sf) CN Description
276 61 >75% Grass cover, Good, HSG B

2,115 98 Paved parking, HSG B
2,391 94 Weighted Average

276 11.55% Pervious Area
2,115 88.45% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-7: Subcat P-7

Runoff = 1.09 cfs @ 12.09 hrs,  Volume= 3,483 cf,  Depth= 4.79"
     Routed to Pond FB1 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
4,544 98 Paved parking, HSG B
4,188 61 >75% Grass cover, Good, HSG B
8,731 80 Weighted Average
4,188 47.96% Pervious Area
4,544 52.04% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-8: Subcat P-8

Runoff = 1.70 cfs @ 12.09 hrs,  Volume= 6,218 cf,  Depth= 6.86"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
10,876 98 Roofs, HSG B
10,876 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-9: Subcat P-9

Runoff = 0.10 cfs @ 12.09 hrs,  Volume= 376 cf,  Depth= 6.86"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=7.10"

Area (sf) CN Description
657 98 Roofs, HSG B
657 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Reach 1R: continuity reach

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

Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 0.00"    for  25-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link SP3 : Study Point

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Pond B1: bioretention system 1

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB1 by 0.92' @ 15.25 hrs

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 4.66"    for  25-year event
Inflow = 1.08 cfs @ 12.10 hrs,  Volume= 3,391 cf
Outflow = 0.05 cfs @ 15.04 hrs,  Volume= 3,391 cf,  Atten= 95%,  Lag= 175.9 min
Discarded = 0.05 cfs @ 15.04 hrs,  Volume= 3,391 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP3 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.45' @ 15.04 hrs   Surf.Area= 571 sf   Storage= 1,997 cf
Flood Elev= 61.00'   Surf.Area= 571 sf   Storage= 3,054 cf

Plug-Flow detention time= 455.3 min calculated for 3,386 cf (100% of inflow)
Center-of-Mass det. time= 455.6 min ( 1,273.1 - 817.5 )
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Volume Invert Avail.Storage Storage Description
#1 58.50' 2,712 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 56.50' 343 cf media storage (Irregular) Listed below (Recalc)

1,142 cf Overall  x 30.0% Voids
3,054 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
58.50 365 133.0 0 0 365
59.00 571 142.0 232 232 574
60.00 1,101 180.0 822 1,054 1,561
61.00 2,286 255.0 1,658 2,712 4,166

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
56.50 571 142.0 0 0 571
58.50 571 142.0 1,142 1,142 855

Device Routing     Invert Outlet Devices
#1 Primary 60.70' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 56.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.05 cfs @ 15.04 hrs  HW=60.45'   (Free Discharge)
2=Exfiltration  ( Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond B2: bioretention system 2

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[79] Warning: Submerged Pond FB2 Primary device # 1 by 0.09'

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 6.72"    for  25-year event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 2,390 cf
Outflow = 0.57 cfs @ 12.15 hrs,  Volume= 2,390 cf,  Atten= 15%,  Lag= 3.3 min
Discarded = 0.02 cfs @ 12.15 hrs,  Volume= 1,230 cf
Primary = 0.55 cfs @ 12.15 hrs,  Volume= 1,160 cf
     Routed to Link SP3 : Study Point
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Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.84' @ 12.15 hrs   Surf.Area= 258 sf   Storage= 627 cf
Flood Elev= 61.00'   Surf.Area= 258 sf   Storage= 743 cf

Plug-Flow detention time= 166.0 min calculated for 2,387 cf (100% of inflow)
Center-of-Mass det. time= 166.4 min ( 922.4 - 756.0 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 588 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 155 cf media storage (Irregular) Listed below (Recalc)

516 cf Overall  x 30.0% Voids
743 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 98 88.0 0 0 98
60.00 258 114.0 86 86 519
61.00 796 185.0 502 588 2,215

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 258 114.0 0 0 258
59.50 258 114.0 516 516 486

Device Routing     Invert Outlet Devices
#1 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   
#2 Device 3 60.50' 15.0" Vert. overflow orifice    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 58.00' 8.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.00' / 57.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.15 hrs  HW=60.84'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.55 cfs @ 12.15 hrs  HW=60.84'   (Free Discharge)
3=Culvert  (Passes 0.55 cfs of 1.76 cfs potential flow)

2=overflow orifice  (Orifice Controls 0.55 cfs @ 2.00 fps)

Summary for Pond B3: bioretention system 3

GW from TP1

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB3 by 1.25' @ 14.15 hrs
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Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 5.25"    for  25-year event
Inflow = 3.75 cfs @ 12.10 hrs,  Volume= 10,909 cf
Outflow = 0.28 cfs @ 13.15 hrs,  Volume= 10,187 cf,  Atten= 92%,  Lag= 62.9 min
Discarded = 0.11 cfs @ 13.15 hrs,  Volume= 9,059 cf
Primary = 0.17 cfs @ 13.15 hrs,  Volume= 1,128 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.85' @ 13.15 hrs   Surf.Area= 1,639 sf   Storage= 6,151 cf
Flood Elev= 61.00'   Surf.Area= 1,639 sf   Storage= 6,870 cf

Plug-Flow detention time= 512.2 min calculated for 10,187 cf (93% of inflow)
Center-of-Mass det. time= 476.9 min ( 1,281.1 - 804.2 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 5,886 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.00' 983 cf media storage (Irregular) Listed below (Recalc)

3,278 cf Overall  x 30.0% Voids
6,870 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 1,639 184.0 0 0 1,639
60.00 2,580 217.0 2,092 2,092 2,711
61.00 5,156 323.0 3,794 5,886 7,274

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.00 1,639 184.0 0 0 1,639
59.00 1,639 184.0 3,278 3,278 2,007

Device Routing     Invert Outlet Devices
#1 Device 2 60.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 58.40' 8.0"  Round Culvert   L= 77.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.40' / 57.00'   S= 0.0182 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#3 Discarded 57.00' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.11 cfs @ 13.15 hrs  HW=60.85'   (Free Discharge)
3=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=0.16 cfs @ 13.15 hrs  HW=60.85'   (Free Discharge)
2=Culvert  (Passes 0.16 cfs of 2.10 cfs potential flow)

1=Orifice/Grate  (Weir Controls 0.16 cfs @ 0.76 fps)
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Summary for Pond B4: bioretention system 4

GW assumed based on surrounding data. confirmatory TP to be performed.

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB4 by 0.60' @ 14.35 hrs

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 4.76"    for  25-year event
Inflow = 0.47 cfs @ 12.10 hrs,  Volume= 1,463 cf
Outflow = 0.03 cfs @ 14.25 hrs,  Volume= 1,463 cf,  Atten= 94%,  Lag= 129.0 min
Discarded = 0.03 cfs @ 14.25 hrs,  Volume= 1,463 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.42' @ 14.25 hrs   Surf.Area= 516 sf   Storage= 800 cf
Flood Elev= 61.00'   Surf.Area= 516 sf   Storage= 1,358 cf

Plug-Flow detention time= 343.6 min calculated for 1,461 cf (100% of inflow)
Center-of-Mass det. time= 343.7 min ( 1,159.8 - 816.1 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 1,049 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 310 cf media storage (Irregular) Listed below (Recalc)

1,032 cf Overall  x 30.0% Voids
1,358 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 391 79.0 0 0 391
60.00 516 88.0 226 226 518
61.00 1,174 135.0 823 1,049 1,359

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 516 88.0 0 0 516
59.50 516 88.0 1,032 1,032 692

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 5.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

#2 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.03 cfs @ 14.25 hrs  HW=60.42'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond FB1: sediment forebay

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 4.79"    for  25-year event
Inflow = 1.09 cfs @ 12.09 hrs,  Volume= 3,483 cf
Outflow = 1.08 cfs @ 12.10 hrs,  Volume= 3,391 cf,  Atten= 1%,  Lag= 0.8 min
Primary = 1.08 cfs @ 12.10 hrs,  Volume= 3,391 cf
     Routed to Pond B1 : bioretention system 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.77' @ 12.10 hrs   Surf.Area= 273 sf   Storage= 159 cf
Flood Elev= 61.00'   Surf.Area= 489 sf   Storage= 627 cf

Plug-Flow detention time= 25.4 min calculated for 3,387 cf (97% of inflow)
Center-of-Mass det. time= 10.1 min ( 817.5 - 807.4 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 627 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 146 45.0 0 0 146
60.00 318 66.0 226 226 340
61.00 489 84.0 400 627 567

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.07 cfs @ 12.10 hrs  HW=59.77'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.07 cfs @ 1.33 fps)

Summary for Pond FB2: sediment forebay

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  25-year event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 2,440 cf
Outflow = 0.67 cfs @ 12.09 hrs,  Volume= 2,390 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 0.67 cfs @ 12.09 hrs,  Volume= 2,390 cf
     Routed to Pond B2 : bioretention system 2

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Peak Elev= 60.95' @ 12.09 hrs   Surf.Area= 123 sf   Storage= 72 cf
Flood Elev= 61.00'   Surf.Area= 130 sf   Storage= 78 cf

Plug-Flow detention time= 26.5 min calculated for 2,390 cf (98% of inflow)
Center-of-Mass det. time= 13.2 min ( 756.0 - 742.8 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 78 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 1 1.0 0 0 1
60.00 28 23.0 6 6 43
61.00 130 44.0 73 78 160

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.66 cfs @ 12.09 hrs  HW=60.95'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.66 cfs @ 1.12 fps)

Summary for Pond FB3: sediment forebay

[93] Warning: Storage range exceeded by 0.11'
[88] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 5.35"    for  25-year event
Inflow = 3.41 cfs @ 12.09 hrs,  Volume= 11,107 cf
Outflow = 3.75 cfs @ 12.10 hrs,  Volume= 10,909 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 3.75 cfs @ 12.10 hrs,  Volume= 10,909 cf
     Routed to Pond B3 : bioretention system 3

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.11' @ 12.10 hrs   Surf.Area= 586 sf   Storage= 457 cf
Flood Elev= 61.00'   Surf.Area= 586 sf   Storage= 457 cf

Plug-Flow detention time= 20.4 min calculated for 10,894 cf (98% of inflow)
Center-of-Mass det. time= 9.6 min ( 804.2 - 794.6 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 457 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 340 70.0 0 0 340
60.00 586 91.0 457 457 621
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Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=3.70 cfs @ 12.10 hrs  HW=60.11'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.70 cfs @ 2.03 fps)

Summary for Pond FB4: sediment forebay

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 4.90"    for  25-year event
Inflow = 0.47 cfs @ 12.09 hrs,  Volume= 1,507 cf
Outflow = 0.47 cfs @ 12.10 hrs,  Volume= 1,463 cf,  Atten= 1%,  Lag= 0.8 min
Primary = 0.47 cfs @ 12.10 hrs,  Volume= 1,463 cf
     Routed to Pond B4 : bioretention system 4

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.96' @ 12.10 hrs   Surf.Area= 197 sf   Storage= 72 cf
Flood Elev= 60.00'   Surf.Area= 205 sf   Storage= 81 cf

Plug-Flow detention time= 28.2 min calculated for 1,463 cf (97% of inflow)
Center-of-Mass det. time= 11.1 min ( 816.1 - 805.0 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 81 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 124 42.0 0 0 124
60.00 205 56.0 81 81 236

Device Routing     Invert Outlet Devices
#1 Primary 59.80' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.46 cfs @ 12.10 hrs  HW=59.95'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.46 cfs @ 1.00 fps)

Summary for Pond IS1: infiltration 1

GW elevation from TP8

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 18,979 sf, 98.79% Impervious,  Inflow Depth = 6.79"    for  25-year event
Inflow = 2.96 cfs @ 12.09 hrs,  Volume= 10,733 cf
Outflow = 1.50 cfs @ 12.23 hrs,  Volume= 10,733 cf,  Atten= 49%,  Lag= 8.8 min
Discarded = 0.08 cfs @ 12.23 hrs,  Volume= 5,525 cf
Primary = 1.42 cfs @ 12.23 hrs,  Volume= 5,208 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.55' @ 12.23 hrs   Surf.Area= 3,088 sf   Storage= 3,472 cf
Flood Elev= 60.93'   Surf.Area= 3,088 sf   Storage= 3,939 cf

Plug-Flow detention time= 151.5 min calculated for 10,733 cf (100% of inflow)
Center-of-Mass det. time= 151.3 min ( 898.1 - 746.7 )

Volume Invert Avail.Storage Storage Description
#1A 58.60' 2,174 cf 41.50'W x 74.40'L x 2.33'H Field A

7,204 cf Overall - 1,769 cf Embedded = 5,435 cf  x 40.0% Voids
#2A 59.10' 1,769 cf ADS_StormTech SC-310 +Cap  x 120  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
120 Chambers in 12 Rows

3,943 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 58.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 54.60'     Phase-In= 0.01'   
#2 Primary 59.50' 8.0"  Round Culvert   L= 32.0'   Ke= 0.500   

Inlet / Outlet Invert= 59.50' / 57.25'   S= 0.0703 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.08 cfs @ 12.23 hrs  HW=60.55'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=1.42 cfs @ 12.23 hrs  HW=60.55'   (Free Discharge)
2=Culvert  (Inlet Controls 1.42 cfs @ 4.07 fps)

Summary for Pond IS2: infiltration 2

GW from TP5

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 32,183 sf, 98.22% Impervious,  Inflow Depth = 6.78"    for  25-year event
Inflow = 5.01 cfs @ 12.09 hrs,  Volume= 18,189 cf
Outflow = 2.07 cfs @ 12.30 hrs,  Volume= 18,189 cf,  Atten= 59%,  Lag= 12.7 min
Discarded = 0.15 cfs @ 12.30 hrs,  Volume= 11,921 cf
Primary = 1.92 cfs @ 12.30 hrs,  Volume= 6,268 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.68' @ 12.30 hrs   Surf.Area= 6,032 sf   Storage= 6,910 cf
Flood Elev= 60.03'   Surf.Area= 6,032 sf   Storage= 7,744 cf

Plug-Flow detention time= 239.2 min calculated for 18,164 cf (100% of inflow)
Center-of-Mass det. time= 239.5 min ( 986.5 - 746.9 )

Volume Invert Avail.Storage Storage Description
#1A 57.70' 4,214 cf 51.50'W x 117.12'L x 2.33'H Field A

14,074 cf Overall - 3,538 cf Embedded = 10,536 cf  x 40.0% Voids
#2A 58.20' 3,538 cf ADS_StormTech SC-310 +Cap  x 240  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
240 Chambers in 15 Rows

7,752 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 57.70' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 53.70'     Phase-In= 0.01'   
#2 Primary 58.92' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.92' / 58.00'   S= 0.0460 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.15 cfs @ 12.30 hrs  HW=59.68'   (Free Discharge)
1=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=1.92 cfs @ 12.30 hrs  HW=59.68'   (Free Discharge)
2=Culvert  (Inlet Controls 1.92 cfs @ 2.98 fps)

Summary for Pond IS3: infiltration 3

GW from TP2

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 6.86"    for  25-year event
Inflow = 0.88 cfs @ 12.09 hrs,  Volume= 3,234 cf
Outflow = 0.04 cfs @ 14.23 hrs,  Volume= 3,234 cf,  Atten= 95%,  Lag= 128.3 min
Discarded = 0.04 cfs @ 14.23 hrs,  Volume= 3,234 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Reach 1R : continuity reach

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.97' @ 14.23 hrs   Surf.Area= 1,972 sf   Storage= 1,549 cf
Flood Elev= 61.60'   Surf.Area= 1,972 sf   Storage= 2,057 cf

Plug-Flow detention time= 314.5 min calculated for 3,229 cf (100% of inflow)
Center-of-Mass det. time= 314.5 min ( 1,057.2 - 742.8 )

Volume Invert Avail.Storage Storage Description
#1A 59.60' 1,257 cf 20.75'W x 95.03'L x 2.00'H Field A

3,944 cf Overall - 800 cf Embedded = 3,144 cf  x 40.0% Voids
#2A 60.10' 800 cf ADS_StormTech SC-160LP +Cap  x 117  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
117 Chambers in 9 Rows

2,057 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#0 Primary 61.60' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 59.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 55.60'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.04 cfs @ 14.23 hrs  HW=60.97'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=59.60'   (Free Discharge)

Summary for Link SP1: Study Point

Inflow Area = 180,997 sf, 40.18% Impervious,  Inflow Depth = 2.32"    for  25-year event
Inflow = 8.36 cfs @ 12.22 hrs,  Volume= 35,010 cf
Primary = 8.36 cfs @ 12.22 hrs,  Volume= 35,010 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 9,321 sf, 0.00% Impervious,  Inflow Depth = 2.77"    for  25-year event
Inflow = 0.67 cfs @ 12.10 hrs,  Volume= 2,155 cf
Primary = 0.67 cfs @ 12.10 hrs,  Volume= 2,155 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Summary for Link SP3: Study Point

Inflow Area = 28,777 sf, 60.23% Impervious,  Inflow Depth = 1.86"    for  25-year event
Inflow = 1.55 cfs @ 12.11 hrs,  Volume= 4,461 cf
Primary = 1.55 cfs @ 12.11 hrs,  Volume= 4,461 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 5,412 sf, 0.00% Impervious,  Inflow Depth = 2.77"    for  25-year event
Inflow = 0.34 cfs @ 12.15 hrs,  Volume= 1,251 cf
Primary = 0.34 cfs @ 12.15 hrs,  Volume= 1,251 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=96,521 sf   0.06% Impervious   Runoff Depth=3.49"Subcatchment P-1: Subcat P-1
   Flow Length=85'   Tc=13.7 min   CN=58   Runoff=6.90 cfs  28,043 cf

Runoff Area=7,046 sf   100.00% Impervious   Runoff Depth=8.27"Subcatchment P-10: Subcat P-10
   Tc=6.0 min   CN=98   Runoff=1.32 cfs  4,856 cf

Runoff Area=2,310 sf   85.16% Impervious   Runoff Depth=7.67"Subcatchment P-11: Subcat P-11
   Tc=6.0 min   CN=93   Runoff=0.42 cfs  1,476 cf

Runoff Area=4,268 sf   100.00% Impervious   Runoff Depth=8.27"Subcatchment P-12: Subcat P-12
   Tc=6.0 min   CN=98   Runoff=0.80 cfs  2,942 cf

Runoff Area=4,999 sf   98.84% Impervious   Runoff Depth=8.27"Subcatchment P-13: Subcat P-13
   Tc=6.0 min   CN=98   Runoff=0.94 cfs  3,445 cf

Runoff Area=24,922 sf   65.26% Impervious   Runoff Depth=6.71"Subcatchment P-14: Subcat P-14
   Tc=6.0 min   CN=85   Runoff=4.22 cfs  13,928 cf

Runoff Area=11,933 sf   98.07% Impervious   Runoff Depth=8.15"Subcatchment P-15: Subcat P-15
   Tc=6.0 min   CN=97   Runoff=2.23 cfs  8,104 cf

Runoff Area=3,691 sf   53.10% Impervious   Runoff Depth=6.22"Subcatchment P-16: Subcat P-16
   Tc=6.0 min   CN=81   Runoff=0.59 cfs  1,915 cf

Runoff Area=9,321 sf   0.00% Impervious   Runoff Depth=3.84"Subcatchment P-2: Subcat P-2
   Tc=6.0 min   CN=61   Runoff=0.94 cfs  2,981 cf

Runoff Area=10,121 sf   28.87% Impervious   Runoff Depth=5.14"Subcatchment P-3: Subcat P-3
   Tc=6.0 min   CN=72   Runoff=1.37 cfs  4,339 cf

Runoff Area=5,412 sf   0.00% Impervious   Runoff Depth=3.84"Subcatchment P-4: Subcat E-4
   Flow Length=162'   Tc=9.6 min   CN=61   Runoff=0.48 cfs  1,731 cf

Runoff Area=21,307 sf   97.31% Impervious   Runoff Depth=8.15"Subcatchment P-5: Subcat P-5
   Tc=6.0 min   CN=97   Runoff=3.98 cfs  14,471 cf

Runoff Area=2,391 sf   88.45% Impervious   Runoff Depth=7.79"Subcatchment P-6: Subcat P-6
   Tc=6.0 min   CN=94   Runoff=0.44 cfs  1,552 cf

Runoff Area=8,731 sf   52.04% Impervious   Runoff Depth=6.10"Subcatchment P-7: Subcat P-7
   Tc=6.0 min   CN=80   Runoff=1.38 cfs  4,442 cf

Runoff Area=10,876 sf   100.00% Impervious   Runoff Depth=8.27"Subcatchment P-8: Subcat P-8
   Tc=6.0 min   CN=98   Runoff=2.04 cfs  7,495 cf

Runoff Area=657 sf   100.00% Impervious   Runoff Depth=8.27"Subcatchment P-9: Subcat P-9
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  453 cf
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   Inflow=0.00 cfs  0 cfReach 1R: continuity reach
   Outflow=0.00 cfs  0 cf

Peak Elev=60.73'  Storage=2,484 cf   Inflow=1.37 cfs  4,350 cfPond B1: bioretention system 1
   Discarded=0.05 cfs  3,984 cf   Primary=0.05 cfs  267 cf   Outflow=0.10 cfs  4,251 cf

Peak Elev=60.88'  Storage=655 cf   Inflow=0.80 cfs  2,891 cfPond B2: bioretention system 2
   Discarded=0.02 cfs  1,318 cf   Primary=0.67 cfs  1,573 cf   Outflow=0.69 cfs  2,891 cf

Peak Elev=60.97'  Storage=6,723 cf   Inflow=4.22 cfs  13,730 cfPond B3: bioretention system 3
   Discarded=0.11 cfs  9,415 cf   Primary=0.92 cfs  3,403 cf   Outflow=1.03 cfs  12,818 cf

Peak Elev=60.74'  Storage=1,082 cf   Inflow=0.59 cfs  1,871 cfPond B4: bioretention system 4
   Discarded=0.03 cfs  1,871 cf   Primary=0.00 cfs  0 cf   Outflow=0.03 cfs  1,871 cf

Peak Elev=59.82'  Storage=171 cf   Inflow=1.38 cfs  4,442 cfPond FB1: sediment forebay
   Outflow=1.37 cfs  4,350 cf

Peak Elev=60.97'  Storage=75 cf   Inflow=0.80 cfs  2,942 cfPond FB2: sediment forebay
   Outflow=0.80 cfs  2,891 cf

Peak Elev=60.16'  Storage=457 cf   Inflow=4.22 cfs  13,928 cfPond FB3: sediment forebay
   Outflow=4.22 cfs  13,730 cf

Peak Elev=59.98'  Storage=78 cf   Inflow=0.59 cfs  1,915 cfPond FB4: sediment forebay
   Outflow=0.59 cfs  1,871 cf

Peak Elev=60.93'  Storage=3,942 cf   Inflow=3.55 cfs  12,960 cfPond IS1: infiltration 1
   Discarded=0.08 cfs  5,893 cf   Primary=1.76 cfs  7,067 cf   Outflow=1.84 cfs  12,960 cf

Peak Elev=60.02'  Storage=7,729 cf   Inflow=6.02 cfs  21,966 cfPond IS2: infiltration 2
   Discarded=0.16 cfs  12,650 cf   Primary=2.94 cfs  9,315 cf   Outflow=3.10 cfs  21,966 cf

Peak Elev=61.49'  Storage=1,974 cf   Inflow=1.06 cfs  3,898 cfPond IS3: infiltration 3
   Discarded=0.05 cfs  3,898 cf   Primary=0.00 cfs  0 cf   Outflow=0.05 cfs  3,898 cf

   Inflow=12.08 cfs  50,858 cfLink SP1: Study Point
   Primary=12.08 cfs  50,858 cf

   Inflow=0.94 cfs  2,981 cfLink SP2: Study Point
   Primary=0.94 cfs  2,981 cf

   Inflow=1.99 cfs  6,180 cfLink SP3: Study Point
   Primary=1.99 cfs  6,180 cf

   Inflow=0.48 cfs  1,731 cfLink SP4: Study Point
   Primary=0.48 cfs  1,731 cf

Total Runoff Area = 224,507 sf   Runoff Volume = 102,173 cf   Average Runoff Depth = 5.46"
59.89% Pervious = 134,448 sf     40.11% Impervious = 90,059 sf
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Summary for Subcatchment P-1: Subcat P-1

Runoff = 6.90 cfs @ 12.20 hrs,  Volume= 28,043 cf,  Depth= 3.49"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
33,219 61 >75% Grass cover, Good, HSG B

478 74 >75% Grass cover, Good, HSG C
57,731 55 Woods, Good, HSG B

5,030 70 Woods, Good, HSG C
63 98 Paved parking, HSG B

96,521 58 Weighted Average
96,458 99.94% Pervious Area

63 0.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 50 0.0200 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.28"
1.5 35 0.0060 0.39 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
13.7 85 Total

Summary for Subcatchment P-10: Subcat P-10

Runoff = 1.32 cfs @ 12.09 hrs,  Volume= 4,856 cf,  Depth= 8.27"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
7,046 98 Roofs, HSG B
7,046 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-11: Subcat P-11

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 1,476 cf,  Depth= 7.67"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"
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Area (sf) CN Description
35 98 Paved parking, HSG C

343 61 >75% Grass cover, Good, HSG B
1,933 98 Paved parking, HSG B
2,310 93 Weighted Average

343 14.84% Pervious Area
1,967 85.16% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-12: Subcat P-12

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 2,942 cf,  Depth= 8.27"
     Routed to Pond FB2 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
4,268 98 Paved parking, HSG B
4,268 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-13: Subcat P-13

Runoff = 0.94 cfs @ 12.09 hrs,  Volume= 3,445 cf,  Depth= 8.27"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
4,941 98 Paved parking, HSG B

58 61 >75% Grass cover, Good, HSG B
4,999 98 Weighted Average

58 1.16% Pervious Area
4,941 98.84% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-14: Subcat P-14

Runoff = 4.22 cfs @ 12.09 hrs,  Volume= 13,928 cf,  Depth= 6.71"
     Routed to Pond FB3 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
8,658 61 >75% Grass cover, Good, HSG B

16,263 98 Paved parking, HSG B
24,922 85 Weighted Average

8,658 34.74% Pervious Area
16,263 65.26% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-15: Subcat P-15

Runoff = 2.23 cfs @ 12.09 hrs,  Volume= 8,104 cf,  Depth= 8.15"
     Routed to Pond IS1 : infiltration 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
230 61 >75% Grass cover, Good, HSG B

11,703 98 Paved parking, HSG B
11,933 97 Weighted Average

230 1.93% Pervious Area
11,703 98.07% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-16: Subcat P-16

Runoff = 0.59 cfs @ 12.09 hrs,  Volume= 1,915 cf,  Depth= 6.22"
     Routed to Pond FB4 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"
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Area (sf) CN Description
1,960 98 Paved parking, HSG B
1,731 61 >75% Grass cover, Good, HSG B
3,691 81 Weighted Average
1,731 46.90% Pervious Area
1,960 53.10% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-2: Subcat P-2

Runoff = 0.94 cfs @ 12.10 hrs,  Volume= 2,981 cf,  Depth= 3.84"
     Routed to Link SP2 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
9,321 61 >75% Grass cover, Good, HSG B
9,321 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 min

Summary for Subcatchment P-3: Subcat P-3

Runoff = 1.37 cfs @ 12.09 hrs,  Volume= 4,339 cf,  Depth= 5.14"
     Routed to Link SP3 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
7,199 61 >75% Grass cover, Good, HSG B
2,922 98 Paved parking, HSG B

10,121 72 Weighted Average
7,199 71.13% Pervious Area
2,922 28.87% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-4: Subcat E-4

Runoff = 0.48 cfs @ 12.14 hrs,  Volume= 1,731 cf,  Depth= 3.84"
     Routed to Link SP4 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
5,412 61 >75% Grass cover, Good, HSG B
5,412 100.00% Pervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.28"

1.5 112 0.0310 1.23 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

9.6 162 Total

Summary for Subcatchment P-5: Subcat P-5

Runoff = 3.98 cfs @ 12.09 hrs,  Volume= 14,471 cf,  Depth= 8.15"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
574 61 >75% Grass cover, Good, HSG B

20,733 98 Paved parking, HSG B
21,307 97 Weighted Average

574 2.69% Pervious Area
20,733 97.31% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-6: Subcat P-6

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 1,552 cf,  Depth= 7.79"
     Routed to Link SP1 : Study Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"
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Area (sf) CN Description
276 61 >75% Grass cover, Good, HSG B

2,115 98 Paved parking, HSG B
2,391 94 Weighted Average

276 11.55% Pervious Area
2,115 88.45% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-7: Subcat P-7

Runoff = 1.38 cfs @ 12.09 hrs,  Volume= 4,442 cf,  Depth= 6.10"
     Routed to Pond FB1 : sediment forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
4,544 98 Paved parking, HSG B
4,188 61 >75% Grass cover, Good, HSG B
8,731 80 Weighted Average
4,188 47.96% Pervious Area
4,544 52.04% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Subcatchment P-8: Subcat P-8

Runoff = 2.04 cfs @ 12.09 hrs,  Volume= 7,495 cf,  Depth= 8.27"
     Routed to Pond IS2 : infiltration 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
10,876 98 Roofs, HSG B
10,876 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN
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Summary for Subcatchment P-9: Subcat P-9

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 453 cf,  Depth= 8.27"
     Routed to Pond IS3 : infiltration 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=8.51"

Area (sf) CN Description
657 98 Roofs, HSG B
657 100.00% Impervious Area

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

6.0 Direct Entry, TR-55 MIN

Summary for Reach 1R: continuity reach

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

Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 0.00"    for  50-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link SP3 : Study Point

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Pond B1: bioretention system 1

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB1 by 1.18' @ 13.85 hrs

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 5.98"    for  50-year event
Inflow = 1.37 cfs @ 12.10 hrs,  Volume= 4,350 cf
Outflow = 0.10 cfs @ 13.53 hrs,  Volume= 4,251 cf,  Atten= 93%,  Lag= 85.6 min
Discarded = 0.05 cfs @ 13.53 hrs,  Volume= 3,984 cf
Primary = 0.05 cfs @ 13.53 hrs,  Volume= 267 cf
     Routed to Link SP3 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.73' @ 13.53 hrs   Surf.Area= 571 sf   Storage= 2,484 cf
Flood Elev= 61.00'   Surf.Area= 571 sf   Storage= 3,054 cf

Plug-Flow detention time= 488.5 min calculated for 4,245 cf (98% of inflow)
Center-of-Mass det. time= 475.4 min ( 1,285.0 - 809.6 )
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Volume Invert Avail.Storage Storage Description
#1 58.50' 2,712 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 56.50' 343 cf media storage (Irregular) Listed below (Recalc)

1,142 cf Overall  x 30.0% Voids
3,054 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
58.50 365 133.0 0 0 365
59.00 571 142.0 232 232 574
60.00 1,101 180.0 822 1,054 1,561
61.00 2,286 255.0 1,658 2,712 4,166

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
56.50 571 142.0 0 0 571
58.50 571 142.0 1,142 1,142 855

Device Routing     Invert Outlet Devices
#1 Primary 60.70' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 56.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.05 cfs @ 13.53 hrs  HW=60.73'   (Free Discharge)
2=Exfiltration  ( Controls 0.05 cfs)

Primary OutFlow  Max=0.05 cfs @ 13.53 hrs  HW=60.73'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.05 cfs @ 0.40 fps)

Summary for Pond B2: bioretention system 2

GW from TP4

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[79] Warning: Submerged Pond FB2 Primary device # 1 by 0.13'

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 8.13"    for  50-year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,891 cf
Outflow = 0.69 cfs @ 12.15 hrs,  Volume= 2,891 cf,  Atten= 14%,  Lag= 3.1 min
Discarded = 0.02 cfs @ 12.15 hrs,  Volume= 1,318 cf
Primary = 0.67 cfs @ 12.15 hrs,  Volume= 1,573 cf
     Routed to Link SP3 : Study Point
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Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.88' @ 12.15 hrs   Surf.Area= 258 sf   Storage= 655 cf
Flood Elev= 61.00'   Surf.Area= 258 sf   Storage= 743 cf

Plug-Flow detention time= 152.7 min calculated for 2,891 cf (100% of inflow)
Center-of-Mass det. time= 152.6 min ( 904.5 - 751.9 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 588 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 155 cf media storage (Irregular) Listed below (Recalc)

516 cf Overall  x 30.0% Voids
743 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 98 88.0 0 0 98
60.00 258 114.0 86 86 519
61.00 796 185.0 502 588 2,215

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 258 114.0 0 0 258
59.50 258 114.0 516 516 486

Device Routing     Invert Outlet Devices
#1 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 55.20'     Phase-In= 0.01'   
#2 Device 3 60.50' 15.0" Vert. overflow orifice    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 58.00' 8.0"  Round Culvert   L= 98.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.00' / 57.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.15 hrs  HW=60.88'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.67 cfs @ 12.15 hrs  HW=60.88'   (Free Discharge)
3=Culvert  (Passes 0.67 cfs of 1.77 cfs potential flow)

2=overflow orifice  (Orifice Controls 0.67 cfs @ 2.10 fps)

Summary for Pond B3: bioretention system 3

GW from TP1

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB3 by 1.27' @ 12.70 hrs
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Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 6.61"    for  50-year event
Inflow = 4.22 cfs @ 12.09 hrs,  Volume= 13,730 cf
Outflow = 1.03 cfs @ 12.50 hrs,  Volume= 12,818 cf,  Atten= 76%,  Lag= 24.8 min
Discarded = 0.11 cfs @ 12.50 hrs,  Volume= 9,415 cf
Primary = 0.92 cfs @ 12.50 hrs,  Volume= 3,403 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.97' @ 12.50 hrs   Surf.Area= 1,639 sf   Storage= 6,723 cf
Flood Elev= 61.00'   Surf.Area= 1,639 sf   Storage= 6,870 cf

Plug-Flow detention time= 424.2 min calculated for 12,800 cf (93% of inflow)
Center-of-Mass det. time= 389.5 min ( 1,186.6 - 797.1 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 5,886 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.00' 983 cf media storage (Irregular) Listed below (Recalc)

3,278 cf Overall  x 30.0% Voids
6,870 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 1,639 184.0 0 0 1,639
60.00 2,580 217.0 2,092 2,092 2,711
61.00 5,156 323.0 3,794 5,886 7,274

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.00 1,639 184.0 0 0 1,639
59.00 1,639 184.0 3,278 3,278 2,007

Device Routing     Invert Outlet Devices
#1 Device 2 60.80' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 58.40' 8.0"  Round Culvert   L= 77.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.40' / 57.00'   S= 0.0182 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#3 Discarded 57.00' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.11 cfs @ 12.50 hrs  HW=60.97'   (Free Discharge)
3=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=0.91 cfs @ 12.50 hrs  HW=60.97'   (Free Discharge)
2=Culvert  (Passes 0.91 cfs of 2.14 cfs potential flow)

1=Orifice/Grate  (Weir Controls 0.91 cfs @ 1.35 fps)



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/10/2023Prepared by Allen & Major Associates, Inc

Page 80HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Summary for Pond B4: bioretention system 4

GW assumed based on surrounding data. confirmatory TP to be performed.

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.

[81] Warning: Exceeded Pond FB4 by 0.92' @ 14.95 hrs

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 6.08"    for  50-year event
Inflow = 0.59 cfs @ 12.10 hrs,  Volume= 1,871 cf
Outflow = 0.03 cfs @ 14.81 hrs,  Volume= 1,871 cf,  Atten= 95%,  Lag= 162.5 min
Discarded = 0.03 cfs @ 14.81 hrs,  Volume= 1,871 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.74' @ 14.81 hrs   Surf.Area= 516 sf   Storage= 1,082 cf
Flood Elev= 61.00'   Surf.Area= 516 sf   Storage= 1,358 cf

Plug-Flow detention time= 429.4 min calculated for 1,868 cf (100% of inflow)
Center-of-Mass det. time= 429.6 min ( 1,237.8 - 808.2 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 1,049 cf surface storage (Irregular) Listed below (Recalc) -Impervious
#2 57.50' 310 cf media storage (Irregular) Listed below (Recalc)

1,032 cf Overall  x 30.0% Voids
1,358 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 391 79.0 0 0 391
60.00 516 88.0 226 226 518
61.00 1,174 135.0 823 1,049 1,359

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
57.50 516 88.0 0 0 516
59.50 516 88.0 1,032 1,032 692

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 5.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

#2 Discarded 57.50' 0.720 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 55.50'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.03 cfs @ 14.81 hrs  HW=60.74'   (Free Discharge)
2=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=57.50'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond FB1: sediment forebay

Inflow Area = 8,731 sf, 52.04% Impervious,  Inflow Depth = 6.10"    for  50-year event
Inflow = 1.38 cfs @ 12.09 hrs,  Volume= 4,442 cf
Outflow = 1.37 cfs @ 12.10 hrs,  Volume= 4,350 cf,  Atten= 0%,  Lag= 0.7 min
Primary = 1.37 cfs @ 12.10 hrs,  Volume= 4,350 cf
     Routed to Pond B1 : bioretention system 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.82' @ 12.10 hrs   Surf.Area= 281 sf   Storage= 171 cf
Flood Elev= 61.00'   Surf.Area= 489 sf   Storage= 627 cf

Plug-Flow detention time= 21.5 min calculated for 4,350 cf (98% of inflow)
Center-of-Mass det. time= 9.0 min ( 809.6 - 800.6 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 627 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 146 45.0 0 0 146
60.00 318 66.0 226 226 340
61.00 489 84.0 400 627 567

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.36 cfs @ 12.10 hrs  HW=59.81'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.36 cfs @ 1.45 fps)

Summary for Pond FB2: sediment forebay

[88] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 4,268 sf,100.00% Impervious,  Inflow Depth = 8.27"    for  50-year event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,942 cf
Outflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,891 cf,  Atten= 0%,  Lag= 0.5 min
Primary = 0.80 cfs @ 12.09 hrs,  Volume= 2,891 cf
     Routed to Pond B2 : bioretention system 2
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Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.97' @ 12.09 hrs   Surf.Area= 126 sf   Storage= 75 cf
Flood Elev= 61.00'   Surf.Area= 130 sf   Storage= 78 cf

Plug-Flow detention time= 22.7 min calculated for 2,891 cf (98% of inflow)
Center-of-Mass det. time= 11.5 min ( 751.9 - 740.5 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 78 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 1 1.0 0 0 1
60.00 28 23.0 6 6 43
61.00 130 44.0 73 78 160

Device Routing     Invert Outlet Devices
#1 Primary 60.75' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.79 cfs @ 12.09 hrs  HW=60.97'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.79 cfs @ 1.19 fps)

Summary for Pond FB3: sediment forebay

[93] Warning: Storage range exceeded by 0.16'

Inflow Area = 24,922 sf, 65.26% Impervious,  Inflow Depth = 6.71"    for  50-year event
Inflow = 4.22 cfs @ 12.09 hrs,  Volume= 13,928 cf
Outflow = 4.22 cfs @ 12.09 hrs,  Volume= 13,730 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.22 cfs @ 12.09 hrs,  Volume= 13,730 cf
     Routed to Pond B3 : bioretention system 3

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.16' @ 12.09 hrs   Surf.Area= 586 sf   Storage= 457 cf
Flood Elev= 61.00'   Surf.Area= 586 sf   Storage= 457 cf

Plug-Flow detention time= 17.4 min calculated for 13,711 cf (98% of inflow)
Center-of-Mass det. time= 8.7 min ( 797.1 - 788.4 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 457 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.00 340 70.0 0 0 340
60.00 586 91.0 457 457 621
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Device Routing     Invert Outlet Devices
#1 Primary 59.50' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=4.12 cfs @ 12.09 hrs  HW=60.15'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.12 cfs @ 2.11 fps)

Summary for Pond FB4: sediment forebay

Inflow Area = 3,691 sf, 53.10% Impervious,  Inflow Depth = 6.22"    for  50-year event
Inflow = 0.59 cfs @ 12.09 hrs,  Volume= 1,915 cf
Outflow = 0.59 cfs @ 12.10 hrs,  Volume= 1,871 cf,  Atten= 0%,  Lag= 0.7 min
Primary = 0.59 cfs @ 12.10 hrs,  Volume= 1,871 cf
     Routed to Pond B4 : bioretention system 4

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 59.98' @ 12.10 hrs   Surf.Area= 202 sf   Storage= 78 cf
Flood Elev= 60.00'   Surf.Area= 205 sf   Storage= 81 cf

Plug-Flow detention time= 23.5 min calculated for 1,868 cf (98% of inflow)
Center-of-Mass det. time= 9.9 min ( 808.2 - 798.3 )

Volume Invert Avail.Storage Storage Description
#1 59.50' 81 cf surface storage (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
59.50 124 42.0 0 0 124
60.00 205 56.0 81 81 236

Device Routing     Invert Outlet Devices
#1 Primary 59.80' 3.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.59 cfs @ 12.10 hrs  HW=59.98'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.59 cfs @ 1.08 fps)

Summary for Pond IS1: infiltration 1

GW elevation from TP8

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 18,979 sf, 98.79% Impervious,  Inflow Depth = 8.19"    for  50-year event
Inflow = 3.55 cfs @ 12.09 hrs,  Volume= 12,960 cf
Outflow = 1.84 cfs @ 12.23 hrs,  Volume= 12,960 cf,  Atten= 48%,  Lag= 8.4 min
Discarded = 0.08 cfs @ 12.23 hrs,  Volume= 5,893 cf
Primary = 1.76 cfs @ 12.23 hrs,  Volume= 7,067 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.93' @ 12.23 hrs   Surf.Area= 3,088 sf   Storage= 3,942 cf
Flood Elev= 60.93'   Surf.Area= 3,088 sf   Storage= 3,939 cf

Plug-Flow detention time= 139.9 min calculated for 12,942 cf (100% of inflow)
Center-of-Mass det. time= 140.2 min ( 884.2 - 744.0 )

Volume Invert Avail.Storage Storage Description
#1A 58.60' 2,174 cf 41.50'W x 74.40'L x 2.33'H Field A

7,204 cf Overall - 1,769 cf Embedded = 5,435 cf  x 40.0% Voids
#2A 59.10' 1,769 cf ADS_StormTech SC-310 +Cap  x 120  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
120 Chambers in 12 Rows

3,943 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 58.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 54.60'     Phase-In= 0.01'   
#2 Primary 59.50' 8.0"  Round Culvert   L= 32.0'   Ke= 0.500   

Inlet / Outlet Invert= 59.50' / 57.25'   S= 0.0703 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.08 cfs @ 12.23 hrs  HW=60.93'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=1.76 cfs @ 12.23 hrs  HW=60.93'   (Free Discharge)
2=Culvert  (Inlet Controls 1.76 cfs @ 5.03 fps)

Summary for Pond IS2: infiltration 2

GW from TP5

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 32,183 sf, 98.22% Impervious,  Inflow Depth = 8.19"    for  50-year event
Inflow = 6.02 cfs @ 12.09 hrs,  Volume= 21,966 cf
Outflow = 3.10 cfs @ 12.23 hrs,  Volume= 21,966 cf,  Atten= 49%,  Lag= 8.6 min
Discarded = 0.16 cfs @ 12.23 hrs,  Volume= 12,650 cf
Primary = 2.94 cfs @ 12.23 hrs,  Volume= 9,315 cf
     Routed to Link SP1 : Study Point

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 60.02' @ 12.23 hrs   Surf.Area= 6,032 sf   Storage= 7,729 cf
Flood Elev= 60.03'   Surf.Area= 6,032 sf   Storage= 7,744 cf

Plug-Flow detention time= 216.5 min calculated for 21,935 cf (100% of inflow)
Center-of-Mass det. time= 216.9 min ( 961.1 - 744.2 )

Volume Invert Avail.Storage Storage Description
#1A 57.70' 4,214 cf 51.50'W x 117.12'L x 2.33'H Field A

14,074 cf Overall - 3,538 cf Embedded = 10,536 cf  x 40.0% Voids
#2A 58.20' 3,538 cf ADS_StormTech SC-310 +Cap  x 240  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
240 Chambers in 15 Rows

7,752 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 57.70' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 53.70'     Phase-In= 0.01'   
#2 Primary 58.92' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Inlet / Outlet Invert= 58.92' / 58.00'   S= 0.0460 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.16 cfs @ 12.23 hrs  HW=60.02'   (Free Discharge)
1=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=2.93 cfs @ 12.23 hrs  HW=60.02'   (Free Discharge)
2=Culvert  (Inlet Controls 2.93 cfs @ 3.73 fps)

Summary for Pond IS3: infiltration 3

GW from TP2

NRCS Soil Report shows the site to be Urban Land soil type. No Ksat is provided. Assumed Ksat for 
adjacent Chatfield-Hollis-Canton Complex, 0-8% slopes. 10.1993 micrometers per second = 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the design 
exfiltration rate.
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Inflow Area = 5,656 sf, 98.97% Impervious,  Inflow Depth = 8.27"    for  50-year event
Inflow = 1.06 cfs @ 12.09 hrs,  Volume= 3,898 cf
Outflow = 0.05 cfs @ 14.57 hrs,  Volume= 3,898 cf,  Atten= 95%,  Lag= 149.1 min
Discarded = 0.05 cfs @ 14.57 hrs,  Volume= 3,898 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Reach 1R : continuity reach

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 61.49' @ 14.57 hrs   Surf.Area= 1,972 sf   Storage= 1,974 cf
Flood Elev= 61.60'   Surf.Area= 1,972 sf   Storage= 2,057 cf

Plug-Flow detention time= 382.6 min calculated for 3,893 cf (100% of inflow)
Center-of-Mass det. time= 382.7 min ( 1,123.2 - 740.5 )

Volume Invert Avail.Storage Storage Description
#1A 59.60' 1,257 cf 20.75'W x 95.03'L x 2.00'H Field A

3,944 cf Overall - 800 cf Embedded = 3,144 cf  x 40.0% Voids
#2A 60.10' 800 cf ADS_StormTech SC-160LP +Cap  x 117  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
117 Chambers in 9 Rows

2,057 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#0 Primary 61.60' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 59.60' 0.720 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 55.60'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.05 cfs @ 14.57 hrs  HW=61.49'   (Free Discharge)
1=Exfiltration  ( Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=59.60'   (Free Discharge)

Summary for Link SP1: Study Point

Inflow Area = 180,997 sf, 40.18% Impervious,  Inflow Depth = 3.37"    for  50-year event
Inflow = 12.08 cfs @ 12.20 hrs,  Volume= 50,858 cf
Primary = 12.08 cfs @ 12.20 hrs,  Volume= 50,858 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP2: Study Point

Inflow Area = 9,321 sf, 0.00% Impervious,  Inflow Depth = 3.84"    for  50-year event
Inflow = 0.94 cfs @ 12.10 hrs,  Volume= 2,981 cf
Primary = 0.94 cfs @ 12.10 hrs,  Volume= 2,981 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Summary for Link SP3: Study Point

Inflow Area = 28,777 sf, 60.23% Impervious,  Inflow Depth = 2.58"    for  50-year event
Inflow = 1.99 cfs @ 12.10 hrs,  Volume= 6,180 cf
Primary = 1.99 cfs @ 12.10 hrs,  Volume= 6,180 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link SP4: Study Point

Inflow Area = 5,412 sf, 0.00% Impervious,  Inflow Depth = 3.84"    for  50-year event
Inflow = 0.48 cfs @ 12.14 hrs,  Volume= 1,731 cf
Primary = 0.48 cfs @ 12.14 hrs,  Volume= 1,731 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Proposed Watershed Plan 
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AoT Application & AoT Permit  
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ALTERATION OF TERRAIN  
PERMIT APPLICATION 

Water Division/ Alteration of Terrain Bureau/ Land Resources Management 
Check the Status of your Application: www.des.nh.gov/onestop 

 
RSA/ Rule: RSA 485-A:17, Env-Wq 1500 
 

 

1. APPLICANT INFORMATION (INTENDED PERMIT HOLDER)   

Applicant Name:  ATDG, LLC Contact Name:  Dr. Alex Slocum 

Email:  ahslocum@gmail.com Daytime Telephone: (603) 799-6787 

Mailing Address:  7 Sinclair Drive 

Town/City:  Exeter State: NH Zip Code: 03833 

2. APPLICANT’S AGENT INFORMATION  If none, check here:  

Business Name:  Apex Design Build Contact Name:  Raquelle Kemnitz, Project Coordinator 

Email:  raquellek@apexdesignbuild.net Daytime Telephone: 708.610.5000  

Address:  9550 W. Higgins Road, Ste 170 

Town/City:  Rosemont State:  IL Zip Code:  60018 

3. PROPERTY OWNER INFORMATION (IF DIFFERENT FROM APPLICANT)   

Applicant Name:  Pease Development Authority Contact Name:  Michael Mates 

Email:  m.mates@peasedev.org Daytime Telephone: (603) 433-6088 

Mailing Address:  55 International Drive 

Town/City:  Portsmouth State: NH Zip Code: 03801 

4. PROPERTY OWNER’S AGENT INFORMATION If none, check here:  

Business Name:        Contact Name:        

Email:        Daytime Telephone:       

Address:        

Town/City:        State:     Zip Code:        

5. CONSULTANT INFORMATION If none, check here:  

Engineering Firm:  Allen & Major Associates, Inc. Contact Name:  Brian D. Jones, PE 

Email:  bjones@allenmajor.com Daytime Telephone: (603) 627-5500 

Address:  400 Harvey Road, Suite D 

Town/City:  Manchester  State:  NH Zip Code:  03103 

 

Administrative 
Use 
Only 

Administrative 
Use 
Only 

Administrative 
Use 
Only 

File Number:  

Check No.  

Amount:   

Initials:   
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6.   PROJECT TYPE   

 Excavation Only  Residential  Commercial  Golf Course  School  Municipal 

  Agricultural  Land Conversion  Other:       

7. PROJECT LOCATION  INFORMATION  

Project Name: ASC / Medical Office 

Street/Road Address:  360 Corporate Drive 

Town/City:  Portsmouth County:  Rockingham 

Tax Map:  315 Block:        Lot Number:  5 Unit:        

Location Coordinates: 43.073484, -70.80109   Latitude/Longitude  UTM   State Plane 

Post-development, will the proposed project withdraw from or directly discharge to any of the following?  If yes, identify the purpose. 

1.  Stream or Wetland     

      Purpose: Treated, stormwater discharge 

 Yes  Withdrawal  Discharge 

 No 

2.  Man-made pond created by impounding a stream or wetland 

      Purpose:       

 Yes  Withdrawal  Discharge 

 No 

3.  Unlined pond dug into the water table 

      Purpose:        

 Yes  Withdrawal  Discharge 

 No 
 

Post-development, will the proposed project discharge to: 

• A surface water impaired for phosphorus and/or nitrogen?   No  Yes - include information to demonstrate that project will not 
cause net increase in phosphorus and/or nitrogen 

• A Class A surface water or Outstanding Resource Water?   No  Yes - include information to demonstrate that project will not 
cause net increase in phosphorus and/or nitrogen 

• A lake or pond not covered previously?    No  Yes - include information to demonstrate that project will not cause net increase 
in phosphorus in the lake or pond 

Is the project a High Load area?       Yes  No 
 If yes, specify the type of high load land use or activity:        

Is the project within a Water Supply Intake Protection Area (WSIPA)?  Yes  No 

Is the project within a Groundwater Protection Area (GPA)?  Yes  No 

     Will the well setbacks identified in Env-Wq 1508.02 be met?  Yes  No 

Note: Guidance document titled “Using NHDES’s OneStop WebGIS to Locate Protection Areas” is available online.  For more details on   the 
restrictions in these areas, read Chapter 3.1 in Volume 2 of the NH Stormwater Manual.  

Is any part of the property within the 100-year floodplain?  Yes  No 

 If yes: Cut volume:          cubic feet within the 100-year floodplain 

  Fill volume:           cubic feet within the 100-year floodplain 

 Project IS within ¼ mile of a designated river   Name of River:        

 Project is NOT within ¼ mile of a designated river 

 Project IS within a Coastal/Great Bay Region community - include info required by Env-Wq 1503.08(l) if applicable 

 Project is NOT within  a Coastal/Great Bay Region community 

8.  BRIEF PROJECT DESCRIPTION (PLEASE DO NOT REPLY “SEE ATTACHED”)  

The project proposes to construct a 3-story surgical center with associated parking. The proposed building has a footprint of 16,700± square 
feet with a gross floor area of 52,400± square feet. The proposed sitework incorporates various walls to protect the existing wetland resources 
on site and utilize the developable area. 

9.  IF APPLICABLE, DESCRIBE ANY WORK STARTED PRIOR TO RECEIVING PERMIT  

N/A 
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10. ADDITIONAL REQUIRED INFORMATION  

A. Date a copy of the application was sent to the municipality as required by Env-Wq 1503.05(e)1:08/  /2023. 

  (Attach proof of delivery) 

B. Date a copy of the application was sent to the local river advisory committee if required by Env-Wq 1503.05(e)2:  /  /    . 

  (Attach proof of delivery) 

C. Type of plan required:   Land Conversion   Detailed Development   Excavation, Grading & Reclamation   Steep Slope 

D. Additional plans required:   Stormwater Drainage & Hydrologic Soil Groups   Source Control   Chloride Management 

E. Total area of disturbance:  181,000 square feet 

F. Additional impervious cover as a result of the project: 72,916 square feet  (use the “-” symbol to indicate a net reduction in impervious 
coverage). 

 Total final impervious cover:  90,058 square feet 

G. Total undisturbed cover:  116,074 square feet 

H. Number of lots proposed:  0 

I. Total length of roadway:  0 linear feet 

J. Name(s) of receiving water(s):   Wetland 

K. Identify all other NHDES permits required for the project, and for each indicate whether an application has been filed and is pending, or if 
the required approval has been issued provide the permit number, registration date, or approval letter number, as applicable.    

Type of Approval Application Filed? 
Status 

Pending If Issued: 

1. Water Supply Approval  Yes  No N/A  Permit number:        

2. Wetlands Permit  Yes  No N/A  Permit number:        

3. Shoreland Permit  Yes  No N/A  Permit number:        

4. UIC Registration  Yes  No N/A  Registration date:         

5. Large/Small Community Well Approval  Yes  No N/A  Approval letter date:        

6. Large Groundwater Withdrawal Permit  Yes  No N/A  Permit number:        

7. Other:         Yes  No  Permit number:        

L. List all species identified by the Natural Heritage Bureau as threatened or endangered or of concern: ________N/A__________________      

M. Using NHDES’s Web GIS OneStop program (www2.des.state.nh.us/gis/onestop/), with the Surface Water Impairment layer turned on, list 
the impairments identified for each receiving water.  If no pollutants are listed, enter “N/A.”  
_______________N/A__________________________________________  

N. Did the applicant/applicant’s agent have a pre-application meeting with AOT staff?  Yes  No 

 If yes, name of staff member: N/A 

O. Will blasting of bedrock be required?  Yes  No             If yes, estimated quantity of blast rock:       cubic yards 
If yes, standard blasting BMP notes must be placed on the plans, available at: 
http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-10-12.pdf  

 NOTE: If greater than 5,000 cubic yards of blast rock will be generated, a groundwater monitoring program must be developed and 
submitted to NHDES.  Contact AOT staff for additional detail. 

 
1  Env-Wq 1503.05(c)(6), requires proof that a completed application form, checklist, plans and specifications, and all other supporting materials 

have been sent or delivered to the governing body of each municipality in which the project is proposed. 
2  Env-Wq 1503.05(c)(6), requires proof that a completed application form, checklist, plans and specifications, and all other supporting materials 

have been sent or delivered to the Local River Advisory Committee, if the project is within ¼ mile of a designated river. 



NHDES-W-01-003 

ridge.mauck@des.nh.gov or (603) 271-2147 
NHDES Alteration of Terrain Bureau, PO Box 95, Concord, NH  03303-0095 

www.des.nh.gov 
Alteration of Terrain Permit Application Form – 2017 – revised 12/2019 Page 4 of 9 

11. CHECK ALL APPLICATION ATTACHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN ORDER LISTED) 

LOOSE:  
 Signed application form: des.nh.gov/organization/divisions/water/aot/index.htm (with attached proof(s) of delivery) 
 Check for the application fee: des.nh.gov/organization/divisions/water/aot/fees.htm  
 Color copy of a USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 If Applicant is not the property owner, proof that the applicant will have a legal right to undertake the project on the property if a 

permit is issued to the applicant. 
 

BIND IN A REPORT IN THE FOLLOWING ORDER:  
 Copy of the signed application form & application checklist (des.nh.gov/organization/divisions/water/aot/index.htm) 
 Copy of the check 
 Copy of the USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 Narrative of the project with a summary table of the peak discharge rate for the off-site discharge points 
 Web GIS printout with the “Surface Water Impairments” layer turned on - 

http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx  
 Web GIS printouts with the AOT screening layers turned on - 

http://www4.des.state.nh.us/onestopdatamapper/onestopmapper.aspx  
 NHB letter using DataCheck Tool – www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/  
 The Web Soil Survey Map with project’s watershed outlined – websoilsurvey.nrcs.usda.gov 
 Aerial photograph (1” = 2,000’ scale with the site boundaries outlined) 
 Photographs representative of the site 
 Groundwater Recharge Volume calculations (one worksheet for each permit application):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
 BMP worksheets (one worksheet for each treatment system):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
 Drainage analysis, stamped by a professional engineer (see Application Checklist for details) 
 Riprap apron or other energy dissipation or stability calculations 
 Site Specific Soil Survey report, stamped and with a certification note prepared by the soil scientist that the survey was done in 

accordance with the Site Specific Soil Mapping standards, Site-Specific Soil Mapping Standards for NH & VT, SSSNNE Special Publication 
No. 3.  

 Infiltration Feasibility Report (example online) [Env-Wq 1503.08(f)(3)] 
 Registration and Notification Form for Storm Water Infiltration to Groundwater (UIC Registration-for underground   

      systems only, including drywells and trenches):    
      (http://des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge) 

 Inspection and maintenance manual with, if applicable, long term maintenance agreements [Env-Wq 1503.08(g)] 
 Source control plan 

 

  PLANS:  
 One set of design plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for details) 
 Pre & post-development color coded soil plans on 11” x 17” (see Application Checklist for details) 
 Pre & post-development drainage area plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for   

     details) 
  
100-YEAR FLOODPLAIN REPORT:  

 All information required in Env-Wq 1503.09, submitted as a separate report. 
 

ADDITIONAL INFORMATION RE: NUTRIENTS, CLIMATE  

  See Checklist for Details 
 

  REVIEW APPLICATION FOR COMPLETENESS & CONFIRM INFORMATION LISTED ON THE APPLICATION IS  
INCLUDED WITH SUBMITTAL. 
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12. REQUIRED SIGNATURES  

      By initialing here, I acknowledge that I am required by Env-Wq 1503.20(e) to submit a copy of all approved documents to the department 
in PDF format on a CD within one week after permit approval. 

By signing below, I certify that: 

• The information contained in or otherwise submitted with this application is true, complete, and not misleading to the best of my 
knowledge and belief; 

• I understand that the submission of false, incomplete, or misleading information constitutes grounds for the department to deny the 
application, revoke any permit that is granted based on the information, and/or refer the matter to the board of professional engineers 
established by RSA 310-A:3 if I am a professional engineer; and 

• I understand that I am subject to the penalties specified in New Hampshire law for falsification in official matters, currently RSA 641. 

 APPLICANT  APPLICANT’S AGENT: 

 
Signature:  Date:       

Name (print or type):  Raquelle Kemnitz Title: Project Coordinator 
 

 PROPERTY OWNER  PROPERTY OWNER’S AGENT: 

 
Signature:  Date:       

Name (print or type):         Title:       
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ATTACHMENT A:  
ALTERATION OF TERRAIN PERMIT APPLICATION CHECKLIST 

 

Check the box to indicate the item has been provided or provide an explanation why the item does not apply.  
 

DESIGN PLANS  
 

 Plans printed on 34 - 36” by 22 - 24” white paper 
 

 PE stamp 
 

 Wetland delineation 
 

 Temporary erosion control measures 
 

 Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), parking areas, and non-
residential roof runoff. Guidance on treatment BMPs can be found in Volume 2, Chapter 4 of the NH Stormwater Management Manual. 

 

 Pre-existing 2-foot contours 
 

 Proposed 2-foot contours 
 

 Drainage easements protecting the drainage/treatment structures 
 

 Compliance with the Wetlands Bureau, RSA 482- A http://des.nh.gov/organization/divisions/water/wetlands/index.htm.  Note that 
artificial detention in wetlands is not allowed. 

 

 Compliance with the Comprehensive Shoreland Protection Act, RSA 483-B. http://des.nh.gov/organization/divisions/water/wetlands/cspa 
 

 Benches.  Benching is needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet change in elevation on a 3:1 slope, 
40 feet change in elevation on a 4:1 slope. 

 

 Check to see if any proposed ponds need state Dam permits. 
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf 

 
DETAILS 
 

 Typical roadway x-section 
 

 Detention basin with inverts noted on the outlet structure 
 

 Stone berm level spreader 
 

 Outlet protection – riprap aprons 
 

 A general installation detail for an erosion control blanket 
 

 Silt fences or mulch berm 
 

 Storm drain inlet protection.  Note that since hay bales must be embedded 4 inches into the ground, they are not to be used on hard 
surfaces such as pavement. 

 

 Hay bale barriers 
 

 Stone check dams 
 

 Gravel construction exit 
 

 Temporary sediment trap 
 

 The treatment BMP’s proposed 
 

 Any innovative BMP’s proposed 
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CONSTRUCTION SEQUENCE/EROSION CONTROL  
 

 Note that the project is to be managed in a manner that meets the requirements and intent of RSA 430:53 and Chapter Agr 3800 relative 
to invasive species. 

 

 Note that perimeter controls shall be installed prior to earth moving operations. 
 

 Note that temporary water diversion (swales, basins, etc) must be used as necessary until areas are stabilized. 
 

 Note that ponds and swales shall be installed early on in the construction sequence (before rough grading the site). 
 

 Note that all ditches and swales shall be stabilized prior to directing runoff to them. 
 

 Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade. 
 

 Note that all cut and fill slopes shall be seeded/loamed within 72 hours of achieving finished grade 
 

 Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall. 
 

 Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information. 
 

Example note: The smallest practical area shall be disturbed during construction, but in no case shall exceed 5 acres at any one time before 
disturbed areas are stabilized. 

 

 Note the definition of the word “stable”  
 

 Example note: An area shall be considered stable if one of the following has occurred: 

 Base course gravels have been installed in areas to be paved. 

 A minimum of 85 percent vegetated growth has been established. 

 A minimum of 3 inches of non-erosive material such stone or riprap has been installed. 

 Or, erosion control blankets have been properly installed. 
 

  Note the limit of time an area may be exposed 
  Example note: All areas shall be stabilized within 45 days of initial disturbance. 
 

 Provide temporary and permanent seeding specifications. (Reed canary grass is listed in the Green Book; however, this is a problematic 
species according to the Wetlands Bureau and therefore should not be specified) 

 

 Provide winter construction notes that meet or exceed our standards.   
 

 Standard Winter Notes: 

 All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are disturbed 
after October 15, shall be stabilized by seeding and installing erosion control blankets on slopes greater than 3:1, and seeding and 
placing 3 to 4 tons of mulch per acre, secured with anchored netting, elsewhere. The installation of erosion control blankets or 
mulch and netting shall not occur over accumulated snow or on frozen ground and shall be completed in advance of thaw or spring 
melt events. 

 All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are disturbed after 
October 15, shall be stabilized temporarily with stone or erosion control blankets appropriate for the design flow conditions. 

 After October 15, incomplete road or parking surfaces, where work has stopped for the winter season, shall be protected with a 
minimum of 3 inches of crushed gravel per NHDOT item 304.3. 

 

 Note at the end of the construction sequence that “Lot disturbance, other than that shown on the approved plans, shall not commence 
until after the roadway has the base course to design elevation and the associated drainage is complete and stable.” – This note is 
applicable to single/duplex family subdivisions, when lot development is not part of the permit. 

 
 
 
 
 
 
 
DRAINAGE ANALYSES 
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Please double-side 8 ½” × 11” sheets where possible but, do not reduce the text such that more than one page fits on one side. 
 

 PE stamp 
 

  Rainfall amount obtained from the Northeast Regional Climate Center- http://precip.eas.cornell.edu/.  Include extreme precipitation 
table as obtained from the above referenced website. 

 

 Drainage analyses, in the following order: 
 

 Pre-development analysis: Drainage diagram. 

 Pre-development analysis: Area Listing and Soil Listing. 

 Pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year. 

 Pre-development analysis: Full summary of the 10-year storm. 

 Post-development analysis: Drainage diagram. 

 Post-development analysis: Area Listing and Soil Listing. 

 Post-development analysis: Node listing for the 2-year, 10-year and 50-year. 

 Post-development analysis: Full summary of the 10-year storm. 
 

 Review the Area Listing and Soil Listing reports  
 

 Hydrologic soil groups (HSG) match the HSGs on the soil maps provided. 

 There is the same or less HSG A soil area after development (check for each HSG). 

 There is the same or less “woods” cover in the post-development. 

 Undeveloped land was assumed to be in “good” condition. 

 The amount of impervious cover in the analyses is correct. 
 

Note: A good check is to subtract the total impervious area used in the pre analysis from the total impervious area used in the post-analysis. 
For residential projects without demolition occurring, a good check is to take this change in impervious area, subtract out the roadway and 
divide the remaining by the number of houses/units proposed. Do these numbers make sense? 
 

 Check the storage input used to model the ponds. 
 

 Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not overtopped. 
 

 Check the outlet structure proposed and make sure it matches that modeled. 
 

 Check to see if the total areas in the pre and post analyses are same. 
 

 Confirm the correct NRCS storm type was modeled (Coos, Carroll & Grafton counties are Type II, all others Type III). 
. 
PRE- AND POST-DEVELOPMENT DRAINAGE AREA PLANS  
 

 Plans printed on 34 - 36” by 22 - 24” on white paper. 
 

 Submit these plans separate from the soil plans. 
 

 A north arrow. 
 

 A scale. 
 

 Labeled subcatchments, reaches and ponds. 
 

 Tc lines. 
 

 A clear delineation of the subcatchment boundaries. 
 

 Roadway station numbers. 
 

 Culverts and other conveyance structures. 
 
PRE AND POST-DEVELOPMENT COLOR-CODED SOIL PLANS 
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 11” × 17”sheets suitable, as long as it is readable. 
 

 Submit these plans separate from the drainage area plans. 
 

 A north arrow. 
 

 A scale. 
 

 Name of the soil scientist who performed the survey and date the soil survey took place. 
 

 2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features. 
 

 Delineation of the soil boundaries and wetland boundaries. 
 

 Delineation of the subcatchment boundaries. 
 

 Soil series symbols (e.g., 26). 
 

 A key or legend which identifies each soil series symbol and its associated soil series name (e.g., 26 = Windsor). 
 

 The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray). 
 
Please note that excavation projects (e.g., gravel pits) have similar requirements to that above, however the following are common 
exceptions/additions: 
 

 Drainage report is not needed if site does not have off-site flow. 
 

 5 foot contours allowed rather than 2 foot. 
 

 No PE stamp needed on the plans. 
 

 Add a note to the plans that the applicant must submit to the Department of Environmental Services a written update of the project 
and revised plans documenting the project status every five years from the date of the Alteration of Terrain permit. 

 

 Add reclamation notes. 
 

See NRCS publication titled: Vegetating New Hampshire Sand and Gravel Pits for a good resource, it is posted online at: 
http://des.nh.gov/organization/divisions/water/aot/categories/publications. 

 
ADDITIONAL INFORMATION RE: NUTRIENTS, CLIMATE  
 

 If project will discharge stormwater to a surface water impaired for phosphorus and/or nitrogen, include information to demonstrate 
that project will not cause net increase in phosphorus and/or nitrogen. 

 

 If project will discharge stormwater to a Class A surface water or Outstanding Resource Water, include information to demonstrate that 
project will not cause net increase in phosphorus and/or nitrogen. 

 

 If project will discharge stormwater to a lake or pond not covered previously, include information to demonstrate that project will not 
cause net increase in phosphorus in the lake or pond. 

 

 If project is within a Coastal/Great Bay Region community, include info required by Env-Wq 1503.08(l) if applicable. 
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Surface Water Impairment Map 
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AoT Screening Layers Map 
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Natural Heritage Data Check 
  



The NH Natural Heritage database has been checked for records of rare species and exemplary natural
communities near the area mapped below. The species considered include those listed as Threatened or
Endangered by either the state of New Hampshire or the federal government. We currently have no recorded
occurrences for sensitive species near this project area.

 
A negative result (no record in our database) does not mean that a sensitive species is not present. Our data
can only tell you of known occurrences, based on information gathered by qualified biologists and reported to
our office. However, many areas have never been surveyed, or have only been surveyed for certain species.
An on-site survey would provide better information on what species and communities are indeed present.

 
Based on the information submitted, no further consultation with the NH Fish and Game Department
pursuant to Fis 1004 is required.

New Hampshire Natural Heritage Bureau
NHB DataCheck Results Letter

To: steven mayer
250 Commercial Street
Manchester, NH  03101

From: NH Natural Heritage Bureau

Date: 6/29/2023  (This letter is valid through 6/29/2024)

Re: Review by NH Natural Heritage Bureau of request dated 6/29/2023

Permit Types: Alteration of Terrain Permit
Sewer Connection Permit
Stormwater Pollution Prevention
Portsmouth

NHB ID: NHB23-1980

Applicant: steven mayer

Location: Portsmouth
Tax Map: 315, Tax Lot: 5
Address: 360 Corporate Drive

Proj. Description: The project includes the construction of a 3 story medical use building with a
footprint of approximately 15,754 square feet. The project will construct
approximately 125 parking spaces, required utilities, lighting, and stormwater
infrastructure.

Department of Natural and Cultural Resources DNCR/NHB
Division of Forests and Lands 172 Pembroke Rd.
(603) 271-2214     fax: 271-6488 Concord NH  03301



New Hampshire Natural Heritage Bureau
NHB DataCheck Results Letter

MAP OF PROJECT BOUNDARIES FOR:  NHB23-1980

Department of Natural and Cultural Resources DNCR/NHB
Division of Forests and Lands 172 Pembroke Rd.
(603) 271-2214     fax: 271-6488 Concord NH  03301
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NRCS Web Soil Survey  



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for
Rockingham 
County, New 
Hampshire

Natural
Resources
Conservation
Service

July 3, 2023
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Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 25, Sep 12, 2022

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

Date(s) aerial images were photographed: Jun 19, 2020—Sep 
20, 2020

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

Custom Soil Resource Report
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Map Unit Legend

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

38A Eldridge fine sandy loam, 0 to 3 
percent slopes

15.2 1.8%

134 Maybid silt loam 27.2 3.2%

140B Chatfield-Hollis-Canton 
complex, 0 to 8 percent 
slopes, rocky

24.6 2.9%

140C Chatfield-Hollis-Canton 
complex, 8 to 15 percent 
slopes, rocky

2.5 0.3%

299 Udorthents, smoothed 129.9 15.3%

314A Pipestone sand, 0 to 5 percent 
slopes

36.8 4.3%

495 Natchaug mucky peat, 0 to 2 
percent slopes

9.1 1.1%

538A Squamscott fine sandy loam, 0 
to 5 percent slopes

161.0 18.9%

599 Urban land-Hoosic complex, 3 
to 15 percent slopes

26.6 3.1%

657B Ridgebury fine sandy loam, 3 to 
8 percent slopes, very stony

12.6 1.5%

699 Urban land 224.0 26.3%

799 Urban land-Canton complex, 3 
to 15 percent slopes

182.2 21.4%

Totals for Area of Interest 851.8 100.0%

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

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

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the 
field or laboratory. Examples of soil physical properties include percent clay, organic 
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates are expressed in terms of micrometers 
per second. They are based on soil characteristics observed in the field, particularly 
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the 
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the 
database. A low value and a high value indicate the range of this attribute for the 
soil component. A "representative" value indicates the expected value of this 
attribute for the component. For this soil property, only the representative value is 
used.

The numeric Ksat values have been grouped according to standard Ksat class 
limits.

29
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Custom Soil Resource Report
Map—Saturated Hydraulic Conductivity (Ksat)
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

<= 4.5628

> 4.5628 and <= 10.1993

> 10.1993 and <= 
28.6840
> 28.6840 and <= 
35.3528
> 35.3528 and <= 
91.7222
Not rated or not available

Soil Rating Lines
<= 4.5628

> 4.5628 and <= 10.1993

> 10.1993 and <= 
28.6840
> 28.6840 and <= 
35.3528
> 35.3528 and <= 
91.7222
Not rated or not available

Soil Rating Points
<= 4.5628

> 4.5628 and <= 10.1993

> 10.1993 and <= 
28.6840
> 28.6840 and <= 
35.3528
> 35.3528 and <= 
91.7222
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 25, Sep 12, 2022

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

Date(s) aerial images were photographed: Jun 19, 2020—Sep 
20, 2020

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

Custom Soil Resource Report
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Table—Saturated Hydraulic Conductivity (Ksat)

Map unit symbol Map unit name Rating (micrometers 
per second)

Acres in AOI Percent of AOI

38A Eldridge fine sandy loam, 
0 to 3 percent slopes

35.3528 15.2 1.8%

134 Maybid silt loam 1.0099 27.2 3.2%

140B Chatfield-Hollis-Canton 
complex, 0 to 8 
percent slopes, rocky

10.1993 24.6 2.9%

140C Chatfield-Hollis-Canton 
complex, 8 to 15 
percent slopes, rocky

10.1993 2.5 0.3%

299 Udorthents, smoothed 129.9 15.3%

314A Pipestone sand, 0 to 5 
percent slopes

91.7222 36.8 4.3%

495 Natchaug mucky peat, 0 
to 2 percent slopes

7.3000 9.1 1.1%

538A Squamscott fine sandy 
loam, 0 to 5 percent 
slopes

28.6840 161.0 18.9%

599 Urban land-Hoosic 
complex, 3 to 15 
percent slopes

26.6 3.1%

657B Ridgebury fine sandy 
loam, 3 to 8 percent 
slopes, very stony

4.5628 12.6 1.5%

699 Urban land 224.0 26.3%

799 Urban land-Canton 
complex, 3 to 15 
percent slopes

182.2 21.4%

Totals for Area of Interest 851.8 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat)

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified 

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)

Top Depth: 0

Bottom Depth: 100

Units of Measure: Inches

Custom Soil Resource Report
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Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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Map—Hydrologic Soil Group
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 25, Sep 12, 2022

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

Date(s) aerial images were photographed: Jun 19, 2020—Sep 
20, 2020

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

Custom Soil Resource Report
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

38A Eldridge fine sandy loam, 
0 to 3 percent slopes

C/D 15.2 1.8%

134 Maybid silt loam C/D 27.2 3.2%

140B Chatfield-Hollis-Canton 
complex, 0 to 8 
percent slopes, rocky

B 24.6 2.9%

140C Chatfield-Hollis-Canton 
complex, 8 to 15 
percent slopes, rocky

B 2.5 0.3%

299 Udorthents, smoothed 129.9 15.3%

314A Pipestone sand, 0 to 5 
percent slopes

A/D 36.8 4.3%

495 Natchaug mucky peat, 0 
to 2 percent slopes

B/D 9.1 1.1%

538A Squamscott fine sandy 
loam, 0 to 5 percent 
slopes

C/D 161.0 18.9%

599 Urban land-Hoosic 
complex, 3 to 15 
percent slopes

26.6 3.1%

657B Ridgebury fine sandy 
loam, 3 to 8 percent 
slopes, very stony

D 12.6 1.5%

699 Urban land 224.0 26.3%

799 Urban land-Canton 
complex, 3 to 15 
percent slopes

182.2 21.4%

Totals for Area of Interest 851.8 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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Site Photographs 

 
Image 1 - Aerial Image 

 
Image 2 - View from Corporate & International Intersection 

 
Image 3 - View from 320 Corporate Drive  
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NHDES Groundwater Recharge Volume Calculations 
  



(Env‐Wq 1507.04)

 ac  Area of HSG A soil that was replaced by impervious cover 0.40"
1.67       ac  Area of HSG B soil that was replaced by impervious cover 0.25"
0.00       ac  Area of HSG C soil that was replaced by impervious cover 0.10"

 ac  Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"
0.25 inches Rd = Weighted groundwater recharge depth

0.4184 ac‐in GRV = AI * Rd 
1,519    cf GRV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env‐

Wq 1507.04):

see stage storage spreadsheets in following appendix section

Bioretention System 3 = 5,898 cf

NHDES Alteration of Terrain                                                                                                          Last Revised December 2017

Infiltration System 1 = 1,582 cf
Infiltration System 2 = 4,514 cf
Infiltration System 3 = 2,057 cf
Total Provided = 17,994 cf > 1,519 cf required

GROUNDWATER RECHARGE VOLULME (GRV) CALCULATION

Provided:
Bioretention System 1 =  2,429 cf
Bioretention System 2 = 425 cf

Bioretention System 4 = 1,089 cf
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NHDES BMP Worksheets 
  



Type/Node Name: Bioretention System 1

Enter the node name in the drainage analysis if applicable.

0.20         ac A = Area draining to the practice
0.10         ac AI = Impervious area draining to the practice

0.52         decimal I = Percent impervious area draining to the practice, in decimal form

0.52         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.10         ac‐in WQV= 1” x Rv x A

377          cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

38            cf 10% x WQV (check calc for sediment forebay)

94            cf 25% x WQV (check calc for water stored in saturated zone)

Method of Pretreatment
92            cf If pretrt is sed forebay: VSED (sediment forebay volume) > 10%WQV

2,429       cf Volume below lowest orifice1 > 100%WQV

343          cf Water stored in voids of saturated zone > 26%WQV

0.01 cfs 2Qavg = 2* WQV / 24 hrs * (1hr / 3600 sec)2

58.60       ft EWQV = Elevation of WQV (attach stage‐storage table) 

0.03         cfs QWQV = Discharge at the EWQV (attach stage‐discharge table) < 2QWQV

6.98         hours TED = Drawdown time of extended detention = 2WQV/QWQV > 24‐hrs

24.00       in Depth of Filter Media > 18"

3.00         :1 Pond side slopes > 3:1

60.73       ft Peak elevation of the 50‐year storm event (E50)

61.00       ft Berm elevation of the  pond

YES E50 < the berm elevation?  ← yes

NHDES Alteration of Terrain                                                                                                                      Last Revised: Sept 2020

What mechanism is proposed to prevent the outlet structure from clogging (applicable for 

orifices/weirs with a dimension of <6”)?N/A

BIORETENTION SYSTEM WITH INTERNAL STORAGE RESERVOIR

1. Volume stored above the wetland soil and below the high flow by‐pass.

Designer's Notes:

(UNH Stormwater Center Specification)

Sediment Forebay



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond FB1: sediment forebay

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.00 146 0
59.02 149 3
59.04 152 6
59.06 154 9
59.08 157 12
59.10 160 15
59.12 163 19
59.14 166 22
59.16 169 25
59.18 172 29
59.20 175 32
59.22 178 36
59.24 181 39
59.26 184 43
59.28 187 47
59.30 191 50
59.32 194 54
59.34 197 58
59.36 200 62
59.38 204 66
59.40 207 70
59.42 210 74
59.44 214 79
59.46 217 83
59.48 220 87
59.50 224 92
59.52 227 96
59.54 231 101
59.56 234 105
59.58 238 110
59.60 241 115
59.62 245 120
59.64 248 125
59.66 252 130
59.68 256 135
59.70 259 140
59.72 263 145
59.74 267 151
59.76 271 156
59.78 274 161
59.80 278 167
59.82 282 173
59.84 286 178
59.86 290 184
59.88 294 190
59.90 298 196
59.92 302 202
59.94 306 208
59.96 310 214
59.98 314 220
60.00 318 226
60.02 321 233
60.04 324 239

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.06 327 246
60.08 330 252
60.10 333 259
60.12 337 266
60.14 340 273
60.16 343 279
60.18 346 286
60.20 349 293
60.22 352 300
60.24 356 307
60.26 359 314
60.28 362 322
60.30 365 329
60.32 369 336
60.34 372 344
60.36 375 351
60.38 379 359
60.40 382 366
60.42 385 374
60.44 389 382
60.46 392 390
60.48 396 397
60.50 399 405
60.52 402 413
60.54 406 421
60.56 409 430
60.58 413 438
60.60 416 446
60.62 420 454
60.64 423 463
60.66 427 471
60.68 430 480
60.70 434 489
60.72 437 497
60.74 441 506
60.76 445 515
60.78 448 524
60.80 452 533
60.82 456 542
60.84 459 551
60.86 463 560
60.88 467 570
60.90 470 579
60.92 474 588
60.94 478 598
60.96 481 608
60.98 485 617
61.00 489 627

smayer
Highlight



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond B1: bioretention system 1

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

56.50 571 0
56.55 578 9
56.60 585 17
56.65 592 26
56.70 599 34
56.75 607 43
56.80 614 51
56.85 621 60
56.90 628 69
56.95 635 77
57.00 642 86
57.05 649 94
57.10 656 103
57.15 663 111
57.20 670 120
57.25 678 128
57.30 685 137
57.35 692 146
57.40 699 154
57.45 706 163
57.50 713 171
57.55 720 180
57.60 727 188
57.65 734 197
57.70 741 206
57.75 749 214
57.80 756 223
57.85 763 231
57.90 770 240
57.95 777 248
58.00 784 257
58.05 791 266
58.10 798 274
58.15 805 283
58.20 812 291
58.25 820 300
58.30 827 308
58.35 834 317
58.40 841 325
58.45 848 334
58.50 855 343
58.55 855 361
58.60 855 381
58.65 855 402
58.70 855 423
58.75 855 446
58.80 855 469
58.85 855 494
58.90 855 520
58.95 855 547
59.00 855 575
59.05 855 604
59.10 855 634

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

59.15 855 665
59.20 855 698
59.25 855 732
59.30 855 767
59.35 855 803
59.40 855 840
59.45 855 879
59.50 855 919
59.55 855 961
59.60 855 1,003
59.65 855 1,047
59.70 855 1,093
59.75 855 1,140
59.80 855 1,188
59.85 855 1,238
59.90 855 1,289
59.95 855 1,342
60.00 855 1,396
60.05 855 1,453
60.10 855 1,511
60.15 855 1,573
60.20 855 1,637
60.25 855 1,703
60.30 855 1,772
60.35 855 1,844
60.40 855 1,919
60.45 855 1,997
60.50 855 2,077
60.55 855 2,161
60.60 855 2,247
60.65 855 2,337
60.70 855 2,429
60.75 855 2,525
60.80 855 2,624
60.85 855 2,727
60.90 855 2,832
60.95 855 2,942
61.00 855 3,054



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Discharge for Pond B1: bioretention system 1

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

56.50 0.00 0.00 0.00
56.55 0.01 0.01 0.00
56.60 0.01 0.01 0.00
56.65 0.01 0.01 0.00
56.70 0.01 0.01 0.00
56.75 0.01 0.01 0.00
56.80 0.01 0.01 0.00
56.85 0.01 0.01 0.00
56.90 0.01 0.01 0.00
56.95 0.01 0.01 0.00
57.00 0.01 0.01 0.00
57.05 0.02 0.02 0.00
57.10 0.02 0.02 0.00
57.15 0.02 0.02 0.00
57.20 0.02 0.02 0.00
57.25 0.02 0.02 0.00
57.30 0.02 0.02 0.00
57.35 0.02 0.02 0.00
57.40 0.02 0.02 0.00
57.45 0.02 0.02 0.00
57.50 0.02 0.02 0.00
57.55 0.02 0.02 0.00
57.60 0.02 0.02 0.00
57.65 0.02 0.02 0.00
57.70 0.02 0.02 0.00
57.75 0.02 0.02 0.00
57.80 0.02 0.02 0.00
57.85 0.02 0.02 0.00
57.90 0.02 0.02 0.00
57.95 0.02 0.02 0.00
58.00 0.03 0.03 0.00
58.05 0.03 0.03 0.00
58.10 0.03 0.03 0.00
58.15 0.03 0.03 0.00
58.20 0.03 0.03 0.00
58.25 0.03 0.03 0.00
58.30 0.03 0.03 0.00
58.35 0.03 0.03 0.00
58.40 0.03 0.03 0.00
58.45 0.03 0.03 0.00
58.50 0.03 0.03 0.00
58.55 0.03 0.03 0.00
58.60 0.03 0.03 0.00
58.65 0.03 0.03 0.00
58.70 0.03 0.03 0.00
58.75 0.03 0.03 0.00
58.80 0.03 0.03 0.00
58.85 0.03 0.03 0.00
58.90 0.04 0.04 0.00
58.95 0.04 0.04 0.00
59.00 0.04 0.04 0.00
59.05 0.04 0.04 0.00
59.10 0.04 0.04 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

59.15 0.04 0.04 0.00
59.20 0.04 0.04 0.00
59.25 0.04 0.04 0.00
59.30 0.04 0.04 0.00
59.35 0.04 0.04 0.00
59.40 0.04 0.04 0.00
59.45 0.04 0.04 0.00
59.50 0.04 0.04 0.00
59.55 0.04 0.04 0.00
59.60 0.04 0.04 0.00
59.65 0.04 0.04 0.00
59.70 0.04 0.04 0.00
59.75 0.04 0.04 0.00
59.80 0.04 0.04 0.00
59.85 0.04 0.04 0.00
59.90 0.04 0.04 0.00
59.95 0.05 0.05 0.00
60.00 0.05 0.05 0.00
60.05 0.05 0.05 0.00
60.10 0.05 0.05 0.00
60.15 0.05 0.05 0.00
60.20 0.05 0.05 0.00
60.25 0.05 0.05 0.00
60.30 0.05 0.05 0.00
60.35 0.05 0.05 0.00
60.40 0.05 0.05 0.00
60.45 0.05 0.05 0.00
60.50 0.05 0.05 0.00
60.55 0.05 0.05 0.00
60.60 0.05 0.05 0.00
60.65 0.05 0.05 0.00
60.70 0.05 0.05 0.00
60.75 0.16 0.05 0.10
60.80 0.35 0.05 0.30
60.85 0.60 0.05 0.54
60.90 0.89 0.05 0.84
60.95 1.24 0.05 1.19
61.00 1.65 0.06 1.59



Type/Node Name: Bioretention System 2

Enter the node name in the drainage analysis if applicable.

0.10         ac A = Area draining to the practice
0.10         ac AI = Impervious area draining to the practice

1.00         decimal I = Percent impervious area draining to the practice, in decimal form

0.95         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.09         ac‐in WQV= 1” x Rv x A

338          cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

34            cf 10% x WQV (check calc for sediment forebay)

84            cf 25% x WQV (check calc for water stored in saturated zone)

Method of Pretreatment
50            cf If pretrt is sed forebay: VSED (sediment forebay volume) > 10%WQV

425          cf Volume below lowest orifice1 > 100%WQV

155          cf Water stored in voids of saturated zone > 26%WQV

0.01 cfs 2Qavg = 2* WQV / 24 hrs * (1hr / 3600 sec)2

60.40       ft EWQV = Elevation of WQV (attach stage‐storage table) 

0.02         cfs QWQV = Discharge at the EWQV (attach stage‐discharge table) < 2QWQV

9.39         hours TED = Drawdown time of extended detention = 2WQV/QWQV > 24‐hrs

24.00       in Depth of Filter Media > 18"

3.00         :1 Pond side slopes > 3:1

60.88       ft Peak elevation of the 50‐year storm event (E50)

61.00       ft Berm elevation of the  pond

YES E50 < the berm elevation?  ← yes

NHDES Alteration of Terrain                                                                                                                      Last Revised: Sept 2020

1. Volume stored above the wetland soil and below the high flow by‐pass.

Designer's Notes:

BIORETENTION SYSTEM WITH INTERNAL STORAGE RESERVOIR

(UNH Stormwater Center Specification)

Sediment Forebay

N/A

What mechanism is proposed to prevent the outlet structure from clogging (applicable for 

orifices/weirs with a dimension of <6”)?



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond FB2: sediment forebay

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.50 1 0
59.51 1 0
59.52 1 0
59.53 2 0
59.54 2 0
59.55 2 0
59.56 2 0
59.57 3 0
59.58 3 0
59.59 3 0
59.60 3 0
59.61 4 0
59.62 4 0
59.63 4 0
59.64 5 0
59.65 5 0
59.66 6 0
59.67 6 1
59.68 6 1
59.69 7 1
59.70 7 1
59.71 8 1
59.72 8 1
59.73 9 1
59.74 9 1
59.75 10 1
59.76 10 1
59.77 11 1
59.78 12 1
59.79 12 2
59.80 13 2
59.81 13 2
59.82 14 2
59.83 15 2
59.84 15 2
59.85 16 2
59.86 17 3
59.87 17 3
59.88 18 3
59.89 19 3
59.90 20 3
59.91 20 4
59.92 21 4
59.93 22 4
59.94 23 4
59.95 24 4
59.96 24 5
59.97 25 5
59.98 26 5
59.99 27 5
60.00 28 6
60.01 29 6
60.02 29 6

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.03 30 7
60.04 31 7
60.05 31 7
60.06 32 8
60.07 33 8
60.08 33 8
60.09 34 9
60.10 35 9
60.11 36 9
60.12 36 10
60.13 37 10
60.14 38 10
60.15 39 11
60.16 39 11
60.17 40 11
60.18 41 12
60.19 42 12
60.20 42 13
60.21 43 13
60.22 44 14
60.23 45 14
60.24 46 14
60.25 46 15
60.26 47 15
60.27 48 16
60.28 49 16
60.29 50 17
60.30 51 17
60.31 52 18
60.32 53 18
60.33 53 19
60.34 54 19
60.35 55 20
60.36 56 21
60.37 57 21
60.38 58 22
60.39 59 22
60.40 60 23
60.41 61 23
60.42 62 24
60.43 63 25
60.44 64 25
60.45 65 26
60.46 66 27
60.47 67 27
60.48 68 28
60.49 69 29
60.50 70 29
60.51 71 30
60.52 72 31
60.53 73 31
60.54 74 32
60.55 75 33



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond FB2: sediment forebay (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.56 76 34
60.57 77 34
60.58 78 35
60.59 79 36
60.60 80 37
60.61 81 38
60.62 82 38
60.63 84 39
60.64 85 40
60.65 86 41
60.66 87 42
60.67 88 43
60.68 89 44
60.69 90 45
60.70 92 45
60.71 93 46
60.72 94 47
60.73 95 48
60.74 96 49
60.75 97 50
60.76 99 51
60.77 100 52
60.78 101 53
60.79 102 54
60.80 104 55
60.81 105 56
60.82 106 57
60.83 107 58
60.84 109 59
60.85 110 61
60.86 111 62
60.87 113 63
60.88 114 64
60.89 115 65
60.90 116 66
60.91 118 67
60.92 119 69
60.93 120 70
60.94 122 71
60.95 123 72
60.96 124 73
60.97 126 75
60.98 127 76
60.99 129 77
61.00 130 78



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond B2: bioretention system 2

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

57.50 258 0
57.55 264 4
57.60 269 8
57.65 275 12
57.70 281 15
57.75 287 19
57.80 292 23
57.85 298 27
57.90 304 31
57.95 309 35
58.00 315 39
58.05 321 43
58.10 326 46
58.15 332 50
58.20 338 54
58.25 344 58
58.30 349 62
58.35 355 66
58.40 361 70
58.45 366 74
58.50 372 77
58.55 378 81
58.60 383 85
58.65 389 89
58.70 395 93
58.75 401 97
58.80 406 101
58.85 412 104
58.90 418 108
58.95 423 112
59.00 429 116
59.05 435 120
59.10 440 124
59.15 446 128
59.20 452 132
59.25 458 135
59.30 463 139
59.35 469 143
59.40 475 147
59.45 480 151
59.50 486 155
59.55 486 160
59.60 486 166
59.65 486 172
59.70 486 180
59.75 486 188
59.80 486 197
59.85 486 206
59.90 486 217
59.95 486 228
60.00 486 241
60.05 486 254
60.10 486 268

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

60.15 486 284
60.20 486 300
60.25 486 318
60.30 486 337
60.35 486 357
60.40 486 378
60.45 486 401
60.50 486 425
60.55 486 450
60.60 486 476
60.65 486 504
60.70 486 534
60.75 486 565
60.80 486 597
60.85 486 631
60.90 486 667
60.95 486 704
61.00 486 743
61.05 486 743
61.10 486 743
61.15 486 743
61.20 486 743
61.25 486 743
61.30 486 743
61.35 486 743
61.40 486 743
61.45 486 743
61.50 486 743
61.55 486 743
61.60 486 743
61.65 486 743
61.70 486 743
61.75 486 743



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Discharge for Pond B2: bioretention system 2

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

57.50 0.00 0.00 0.00
57.55 0.00 0.00 0.00
57.60 0.00 0.00 0.00
57.65 0.00 0.00 0.00
57.70 0.01 0.01 0.00
57.75 0.01 0.01 0.00
57.80 0.01 0.01 0.00
57.85 0.01 0.01 0.00
57.90 0.01 0.01 0.00
57.95 0.01 0.01 0.00
58.00 0.01 0.01 0.00
58.05 0.01 0.01 0.00
58.10 0.01 0.01 0.00
58.15 0.01 0.01 0.00
58.20 0.01 0.01 0.00
58.25 0.01 0.01 0.00
58.30 0.01 0.01 0.00
58.35 0.01 0.01 0.00
58.40 0.01 0.01 0.00
58.45 0.01 0.01 0.00
58.50 0.01 0.01 0.00
58.55 0.01 0.01 0.00
58.60 0.01 0.01 0.00
58.65 0.01 0.01 0.00
58.70 0.01 0.01 0.00
58.75 0.01 0.01 0.00
58.80 0.01 0.01 0.00
58.85 0.01 0.01 0.00
58.90 0.01 0.01 0.00
58.95 0.01 0.01 0.00
59.00 0.01 0.01 0.00
59.05 0.01 0.01 0.00
59.10 0.01 0.01 0.00
59.15 0.01 0.01 0.00
59.20 0.01 0.01 0.00
59.25 0.01 0.01 0.00
59.30 0.01 0.01 0.00
59.35 0.01 0.01 0.00
59.40 0.01 0.01 0.00
59.45 0.01 0.01 0.00
59.50 0.01 0.01 0.00
59.55 0.01 0.01 0.00
59.60 0.01 0.01 0.00
59.65 0.01 0.01 0.00
59.70 0.01 0.01 0.00
59.75 0.01 0.01 0.00
59.80 0.01 0.01 0.00
59.85 0.01 0.01 0.00
59.90 0.01 0.01 0.00
59.95 0.01 0.01 0.00
60.00 0.01 0.01 0.00
60.05 0.01 0.01 0.00
60.10 0.01 0.01 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

60.15 0.02 0.02 0.00
60.20 0.02 0.02 0.00
60.25 0.02 0.02 0.00
60.30 0.02 0.02 0.00
60.35 0.02 0.02 0.00
60.40 0.02 0.02 0.00
60.45 0.02 0.02 0.00
60.50 0.02 0.02 0.00
60.55 0.03 0.02 0.01
60.60 0.07 0.02 0.05
60.65 0.13 0.02 0.11
60.70 0.21 0.02 0.19
60.75 0.31 0.02 0.30
60.80 0.44 0.02 0.42
60.85 0.58 0.02 0.57
60.90 0.75 0.02 0.73
60.95 0.93 0.02 0.91
61.00 1.12 0.02 1.10
61.05 1.33 0.02 1.31
61.10 1.55 0.02 1.54
61.15 1.79 0.02 1.77
61.20 1.86 0.02 1.84
61.25 1.87 0.02 1.85
61.30 1.89 0.02 1.87
61.35 1.90 0.02 1.88
61.40 1.92 0.02 1.90
61.45 1.93 0.02 1.91
61.50 1.95 0.02 1.93
61.55 1.96 0.02 1.94
61.60 1.97 0.02 1.95
61.65 1.99 0.02 1.97
61.70 2.00 0.02 1.98
61.75 2.02 0.02 2.00



Type/Node Name: Bioretention System 3

Enter the node name in the drainage analysis if applicable.

0.57         ac A = Area draining to the practice
0.37         ac AI = Impervious area draining to the practice

0.65         decimal I = Percent impervious area draining to the practice, in decimal form

0.64         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.36         ac‐in WQV= 1” x Rv x A

1,324       cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

132          cf 10% x WQV (check calc for sediment forebay)

331          cf 25% x WQV (check calc for water stored in saturated zone)

Method of Pretreatment
198          cf If pretrt is sed forebay: VSED (sediment forebay volume) > 10%WQV

5,898       cf Volume below lowest orifice1 > 100%WQV

983          cf Water stored in voids of saturated zone > 26%WQV

0.03 cfs 2Qavg = 2* WQV / 24 hrs * (1hr / 3600 sec)2

59.20       ft EWQV = Elevation of WQV (attach stage‐storage table) 

0.08         cfs QWQV = Discharge at the EWQV (attach stage‐discharge table) < 2QWQV

9.19         hours TED = Drawdown time of extended detention = 2WQV/QWQV > 24‐hrs

24.00       in Depth of Filter Media > 18"

3.00         :1 Pond side slopes > 3:1

60.97       ft Peak elevation of the 50‐year storm event (E50)

61.00       ft Berm elevation of the  pond

YES E50 < the berm elevation?  ← yes

NHDES Alteration of Terrain                                                                                                                      Last Revised: Sept 2020

1. Volume stored above the wetland soil and below the high flow by‐pass.

Designer's Notes:

BIORETENTION SYSTEM WITH INTERNAL STORAGE RESERVOIR

(UNH Stormwater Center Specification)

Sediment Forebay

N/A

What mechanism is proposed to prevent the outlet structure from clogging (applicable for 

orifices/weirs with a dimension of <6”)?
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Stage-Area-Storage for Pond FB3: sediment forebay

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.00 340 0
59.02 344 7
59.04 349 14
59.06 353 21
59.08 357 28
59.10 362 35
59.12 366 42
59.14 370 50
59.16 375 57
59.18 379 65
59.20 384 72
59.22 388 80
59.24 393 88
59.26 398 96
59.28 402 104
59.30 407 112
59.32 411 120
59.34 416 128
59.36 421 137
59.38 426 145
59.40 430 154
59.42 435 162
59.44 440 171
59.46 445 180
59.48 450 189
59.50 455 198
59.52 460 207
59.54 465 216
59.56 470 226
59.58 475 235
59.60 480 245
59.62 485 254
59.64 490 264
59.66 495 274
59.68 500 284
59.70 505 294
59.72 510 304
59.74 516 314
59.76 521 325
59.78 526 335
59.80 531 346
59.82 537 356
59.84 542 367
59.86 548 378
59.88 553 389
59.90 558 400
59.92 564 411
59.94 569 423
59.96 575 434
59.98 580 446
60.00 586 457
60.02 586 457
60.04 586 457

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.06 586 457
60.08 586 457
60.10 586 457
60.12 586 457
60.14 586 457
60.16 586 457
60.18 586 457
60.20 586 457
60.22 586 457
60.24 586 457
60.26 586 457
60.28 586 457
60.30 586 457
60.32 586 457
60.34 586 457
60.36 586 457
60.38 586 457
60.40 586 457
60.42 586 457
60.44 586 457
60.46 586 457
60.48 586 457
60.50 586 457
60.52 586 457
60.54 586 457
60.56 586 457
60.58 586 457
60.60 586 457
60.62 586 457
60.64 586 457
60.66 586 457
60.68 586 457
60.70 586 457
60.72 586 457
60.74 586 457
60.76 586 457
60.78 586 457
60.80 586 457
60.82 586 457
60.84 586 457
60.86 586 457
60.88 586 457
60.90 586 457
60.92 586 457
60.94 586 457
60.96 586 457
60.98 586 457
61.00 586 457



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond B3: bioretention system 3

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

57.00 1,639 0
57.05 1,648 25
57.10 1,657 49
57.15 1,667 74
57.20 1,676 98
57.25 1,685 123
57.30 1,694 148
57.35 1,703 172
57.40 1,713 197
57.45 1,722 221
57.50 1,731 246
57.55 1,740 270
57.60 1,749 295
57.65 1,759 320
57.70 1,768 344
57.75 1,777 369
57.80 1,786 393
57.85 1,795 418
57.90 1,805 443
57.95 1,814 467
58.00 1,823 492
58.05 1,832 516
58.10 1,841 541
58.15 1,851 565
58.20 1,860 590
58.25 1,869 615
58.30 1,878 639
58.35 1,887 664
58.40 1,897 688
58.45 1,906 713
58.50 1,915 738
58.55 1,924 762
58.60 1,933 787
58.65 1,943 811
58.70 1,952 836
58.75 1,961 860
58.80 1,970 885
58.85 1,979 910
58.90 1,989 934
58.95 1,998 959
59.00 2,007 983
59.05 2,007 1,066
59.10 2,007 1,152
59.15 2,007 1,239
59.20 2,007 1,328
59.25 2,007 1,420
59.30 2,007 1,514
59.35 2,007 1,610
59.40 2,007 1,708
59.45 2,007 1,809
59.50 2,007 1,912
59.55 2,007 2,017
59.60 2,007 2,125

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

59.65 2,007 2,235
59.70 2,007 2,347
59.75 2,007 2,462
59.80 2,007 2,580
59.85 2,007 2,700
59.90 2,007 2,822
59.95 2,007 2,947
60.00 2,007 3,075
60.05 2,007 3,207
60.10 2,007 3,344
60.15 2,007 3,487
60.20 2,007 3,635
60.25 2,007 3,789
60.30 2,007 3,949
60.35 2,007 4,115
60.40 2,007 4,287
60.45 2,007 4,466
60.50 2,007 4,650
60.55 2,007 4,842
60.60 2,007 5,039
60.65 2,007 5,244
60.70 2,007 5,455
60.75 2,007 5,673
60.80 2,007 5,898
60.85 2,007 6,130
60.90 2,007 6,369
60.95 2,007 6,616
61.00 2,007 6,870



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Discharge for Pond B3: bioretention system 3

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

57.00 0.00 0.00 0.00
57.05 0.03 0.03 0.00
57.10 0.03 0.03 0.00
57.15 0.03 0.03 0.00
57.20 0.03 0.03 0.00
57.25 0.03 0.03 0.00
57.30 0.03 0.03 0.00
57.35 0.03 0.03 0.00
57.40 0.04 0.04 0.00
57.45 0.04 0.04 0.00
57.50 0.04 0.04 0.00
57.55 0.04 0.04 0.00
57.60 0.04 0.04 0.00
57.65 0.04 0.04 0.00
57.70 0.04 0.04 0.00
57.75 0.04 0.04 0.00
57.80 0.04 0.04 0.00
57.85 0.05 0.05 0.00
57.90 0.05 0.05 0.00
57.95 0.05 0.05 0.00
58.00 0.05 0.05 0.00
58.05 0.05 0.05 0.00
58.10 0.05 0.05 0.00
58.15 0.05 0.05 0.00
58.20 0.05 0.05 0.00
58.25 0.06 0.06 0.00
58.30 0.06 0.06 0.00
58.35 0.06 0.06 0.00
58.40 0.06 0.06 0.00
58.45 0.06 0.06 0.00
58.50 0.06 0.06 0.00
58.55 0.06 0.06 0.00
58.60 0.06 0.06 0.00
58.65 0.06 0.06 0.00
58.70 0.07 0.07 0.00
58.75 0.07 0.07 0.00
58.80 0.07 0.07 0.00
58.85 0.07 0.07 0.00
58.90 0.07 0.07 0.00
58.95 0.07 0.07 0.00
59.00 0.07 0.07 0.00
59.05 0.07 0.07 0.00
59.10 0.07 0.07 0.00
59.15 0.08 0.08 0.00
59.20 0.08 0.08 0.00
59.25 0.08 0.08 0.00
59.30 0.08 0.08 0.00
59.35 0.08 0.08 0.00
59.40 0.08 0.08 0.00
59.45 0.08 0.08 0.00
59.50 0.08 0.08 0.00
59.55 0.08 0.08 0.00
59.60 0.09 0.09 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

59.65 0.09 0.09 0.00
59.70 0.09 0.09 0.00
59.75 0.09 0.09 0.00
59.80 0.09 0.09 0.00
59.85 0.09 0.09 0.00
59.90 0.09 0.09 0.00
59.95 0.09 0.09 0.00
60.00 0.09 0.09 0.00
60.05 0.09 0.09 0.00
60.10 0.10 0.10 0.00
60.15 0.10 0.10 0.00
60.20 0.10 0.10 0.00
60.25 0.10 0.10 0.00
60.30 0.10 0.10 0.00
60.35 0.10 0.10 0.00
60.40 0.10 0.10 0.00
60.45 0.10 0.10 0.00
60.50 0.10 0.10 0.00
60.55 0.11 0.11 0.00
60.60 0.11 0.11 0.00
60.65 0.11 0.11 0.00
60.70 0.11 0.11 0.00
60.75 0.11 0.11 0.00
60.80 0.11 0.11 0.00
60.85 0.25 0.11 0.14
60.90 0.52 0.11 0.41
60.95 0.86 0.11 0.75
61.00 1.26 0.11 1.15



Type/Node Name: Bioretention System 4

Enter the node name in the drainage analysis if applicable.

0.08         ac A = Area draining to the practice
0.04         ac AI = Impervious area draining to the practice

0.53         decimal I = Percent impervious area draining to the practice, in decimal form

0.53         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.04         ac‐in WQV= 1” x Rv x A

162          cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

16            cf 10% x WQV (check calc for sediment forebay)

41            cf 25% x WQV (check calc for water stored in saturated zone)

Method of Pretreatment
44            cf If pretrt is sed forebay: VSED (sediment forebay volume) > 10%WQV

1,089       cf Volume below lowest orifice1 > 100%WQV

310          cf Water stored in voids of saturated zone > 26%WQV

0.00 cfs 2Qavg = 2* WQV / 24 hrs * (1hr / 3600 sec)2

58.55       ft EWQV = Elevation of WQV (attach stage‐storage table) 

0.01         cfs QWQV = Discharge at the EWQV (attach stage‐discharge table) < 2QWQV

9.02         hours TED = Drawdown time of extended detention = 2WQV/QWQV > 24‐hrs

24.00       in Depth of Filter Media > 18"

3.00         :1 Pond side slopes > 3:1

60.74       ft Peak elevation of the 50‐year storm event (E50)

61.00       ft Berm elevation of the  pond

YES E50 < the berm elevation?  ← yes

NHDES Alteration of Terrain                                                                                                                      Last Revised: Sept 2020

1. Volume stored above the wetland soil and below the high flow by‐pass.

Designer's Notes:

BIORETENTION SYSTEM WITH INTERNAL STORAGE RESERVOIR

(UNH Stormwater Center Specification)

Sediment Forebay

N/A

What mechanism is proposed to prevent the outlet structure from clogging (applicable for 

orifices/weirs with a dimension of <6”)?



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond FB4: sediment forebay

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.50 124 0
59.51 125 1
59.52 127 3
59.53 128 4
59.54 130 5
59.55 131 6
59.56 133 8
59.57 134 9
59.58 136 10
59.59 137 12
59.60 139 13
59.61 140 15
59.62 142 16
59.63 143 17
59.64 145 19
59.65 146 20
59.66 148 22
59.67 149 23
59.68 151 25
59.69 152 26
59.70 154 28
59.71 156 29
59.72 157 31
59.73 159 32
59.74 160 34
59.75 162 36
59.76 164 37
59.77 165 39
59.78 167 41
59.79 169 42
59.80 170 44
59.81 172 46
59.82 174 47
59.83 175 49
59.84 177 51
59.85 179 53
59.86 180 54
59.87 182 56
59.88 184 58
59.89 185 60
59.90 187 62
59.91 189 64
59.92 191 66
59.93 192 67
59.94 194 69
59.95 196 71
59.96 198 73
59.97 200 75
59.98 201 77
59.99 203 79
60.00 205 81



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond B4: bioretention system 4

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

57.50 516 0
57.51 517 2
57.52 518 3
57.53 519 5
57.54 520 6
57.55 520 8
57.56 521 9
57.57 522 11
57.58 523 12
57.59 524 14
57.60 525 15
57.61 526 17
57.62 527 19
57.63 527 20
57.64 528 22
57.65 529 23
57.66 530 25
57.67 531 26
57.68 532 28
57.69 533 29
57.70 534 31
57.71 534 33
57.72 535 34
57.73 536 36
57.74 537 37
57.75 538 39
57.76 539 40
57.77 540 42
57.78 541 43
57.79 542 45
57.80 542 46
57.81 543 48
57.82 544 50
57.83 545 51
57.84 546 53
57.85 547 54
57.86 548 56
57.87 549 57
57.88 549 59
57.89 550 60
57.90 551 62
57.91 552 63
57.92 553 65
57.93 554 67
57.94 555 68
57.95 556 70
57.96 556 71
57.97 557 73
57.98 558 74
57.99 559 76
58.00 560 77
58.01 561 79
58.02 562 80

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

58.03 563 82
58.04 564 84
58.05 564 85
58.06 565 87
58.07 566 88
58.08 567 90
58.09 568 91
58.10 569 93
58.11 570 94
58.12 571 96
58.13 571 98
58.14 572 99
58.15 573 101
58.16 574 102
58.17 575 104
58.18 576 105
58.19 577 107
58.20 578 108
58.21 578 110
58.22 579 111
58.23 580 113
58.24 581 115
58.25 582 116
58.26 583 118
58.27 584 119
58.28 585 121
58.29 586 122
58.30 586 124
58.31 587 125
58.32 588 127
58.33 589 128
58.34 590 130
58.35 591 132
58.36 592 133
58.37 593 135
58.38 593 136
58.39 594 138
58.40 595 139
58.41 596 141
58.42 597 142
58.43 598 144
58.44 599 146
58.45 600 147
58.46 600 149
58.47 601 150
58.48 602 152
58.49 603 153
58.50 604 155
58.51 605 156
58.52 606 158
58.53 607 159
58.54 608 161
58.55 608 163



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc
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Stage-Area-Storage for Pond B4: bioretention system 4 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

58.56 609 164
58.57 610 166
58.58 611 167
58.59 612 169
58.60 613 170
58.61 614 172
58.62 615 173
58.63 615 175
58.64 616 176
58.65 617 178
58.66 618 180
58.67 619 181
58.68 620 183
58.69 621 184
58.70 622 186
58.71 622 187
58.72 623 189
58.73 624 190
58.74 625 192
58.75 626 194
58.76 627 195
58.77 628 197
58.78 629 198
58.79 630 200
58.80 630 201
58.81 631 203
58.82 632 204
58.83 633 206
58.84 634 207
58.85 635 209
58.86 636 211
58.87 637 212
58.88 637 214
58.89 638 215
58.90 639 217
58.91 640 218
58.92 641 220
58.93 642 221
58.94 643 223
58.95 644 224
58.96 644 226
58.97 645 228
58.98 646 229
58.99 647 231
59.00 648 232
59.01 649 234
59.02 650 235
59.03 651 237
59.04 652 238
59.05 652 240
59.06 653 241
59.07 654 243
59.08 655 245

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

59.09 656 246
59.10 657 248
59.11 658 249
59.12 659 251
59.13 659 252
59.14 660 254
59.15 661 255
59.16 662 257
59.17 663 259
59.18 664 260
59.19 665 262
59.20 666 263
59.21 666 265
59.22 667 266
59.23 668 268
59.24 669 269
59.25 670 271
59.26 671 272
59.27 672 274
59.28 673 276
59.29 674 277
59.30 674 279
59.31 675 280
59.32 676 282
59.33 677 283
59.34 678 285
59.35 679 286
59.36 680 288
59.37 681 289
59.38 681 291
59.39 682 293
59.40 683 294
59.41 684 296
59.42 685 297
59.43 686 299
59.44 687 300
59.45 688 302
59.46 688 303
59.47 689 305
59.48 690 307
59.49 691 308
59.50 692 310
59.51 692 314
59.52 692 317
59.53 692 321
59.54 692 325
59.55 692 329
59.56 692 333
59.57 692 338
59.58 692 342
59.59 692 346
59.60 692 350
59.61 692 354



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc
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Stage-Area-Storage for Pond B4: bioretention system 4 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

59.62 692 358
59.63 692 362
59.64 692 367
59.65 692 371
59.66 692 375
59.67 692 379
59.68 692 384
59.69 692 388
59.70 692 393
59.71 692 397
59.72 692 401
59.73 692 406
59.74 692 410
59.75 692 415
59.76 692 419
59.77 692 424
59.78 692 428
59.79 692 433
59.80 692 438
59.81 692 442
59.82 692 447
59.83 692 452
59.84 692 456
59.85 692 461
59.86 692 466
59.87 692 471
59.88 692 476
59.89 692 480
59.90 692 485
59.91 692 490
59.92 692 495
59.93 692 500
59.94 692 505
59.95 692 510
59.96 692 515
59.97 692 520
59.98 692 525
59.99 692 530
60.00 692 536
60.01 692 541
60.02 692 546
60.03 692 551
60.04 692 557
60.05 692 562
60.06 692 568
60.07 692 573
60.08 692 579
60.09 692 584
60.10 692 590
60.11 692 596
60.12 692 601
60.13 692 607
60.14 692 613

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

60.15 692 619
60.16 692 625
60.17 692 631
60.18 692 637
60.19 692 643
60.20 692 650
60.21 692 656
60.22 692 662
60.23 692 669
60.24 692 675
60.25 692 682
60.26 692 688
60.27 692 695
60.28 692 702
60.29 692 708
60.30 692 715
60.31 692 722
60.32 692 729
60.33 692 736
60.34 692 743
60.35 692 750
60.36 692 757
60.37 692 765
60.38 692 772
60.39 692 779
60.40 692 787
60.41 692 794
60.42 692 802
60.43 692 810
60.44 692 817
60.45 692 825
60.46 692 833
60.47 692 841
60.48 692 849
60.49 692 857
60.50 692 865
60.51 692 873
60.52 692 881
60.53 692 889
60.54 692 898
60.55 692 906
60.56 692 915
60.57 692 923
60.58 692 932
60.59 692 941
60.60 692 949
60.61 692 958
60.62 692 967
60.63 692 976
60.64 692 985
60.65 692 994
60.66 692 1,003
60.67 692 1,012



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond B4: bioretention system 4 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

60.68 692 1,022
60.69 692 1,031
60.70 692 1,041
60.71 692 1,050
60.72 692 1,060
60.73 692 1,069
60.74 692 1,079
60.75 692 1,089
60.76 692 1,099
60.77 692 1,109
60.78 692 1,119
60.79 692 1,129
60.80 692 1,139
60.81 692 1,149
60.82 692 1,160
60.83 692 1,170
60.84 692 1,181
60.85 692 1,191
60.86 692 1,202
60.87 692 1,212
60.88 692 1,223
60.89 692 1,234
60.90 692 1,245
60.91 692 1,256
60.92 692 1,267
60.93 692 1,278
60.94 692 1,289
60.95 692 1,301
60.96 692 1,312
60.97 692 1,324
60.98 692 1,335
60.99 692 1,347
61.00 692 1,358



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Discharge for Pond B4: bioretention system 4

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

57.50 0.00 0.00 0.00
57.51 0.00 0.00 0.00
57.52 0.00 0.00 0.00
57.53 0.00 0.00 0.00
57.54 0.00 0.00 0.00
57.55 0.00 0.00 0.00
57.56 0.01 0.01 0.00
57.57 0.01 0.01 0.00
57.58 0.01 0.01 0.00
57.59 0.01 0.01 0.00
57.60 0.01 0.01 0.00
57.61 0.01 0.01 0.00
57.62 0.01 0.01 0.00
57.63 0.01 0.01 0.00
57.64 0.01 0.01 0.00
57.65 0.01 0.01 0.00
57.66 0.01 0.01 0.00
57.67 0.01 0.01 0.00
57.68 0.01 0.01 0.00
57.69 0.01 0.01 0.00
57.70 0.01 0.01 0.00
57.71 0.01 0.01 0.00
57.72 0.01 0.01 0.00
57.73 0.01 0.01 0.00
57.74 0.01 0.01 0.00
57.75 0.01 0.01 0.00
57.76 0.01 0.01 0.00
57.77 0.01 0.01 0.00
57.78 0.01 0.01 0.00
57.79 0.01 0.01 0.00
57.80 0.01 0.01 0.00
57.81 0.01 0.01 0.00
57.82 0.01 0.01 0.00
57.83 0.01 0.01 0.00
57.84 0.01 0.01 0.00
57.85 0.01 0.01 0.00
57.86 0.01 0.01 0.00
57.87 0.01 0.01 0.00
57.88 0.01 0.01 0.00
57.89 0.01 0.01 0.00
57.90 0.01 0.01 0.00
57.91 0.01 0.01 0.00
57.92 0.01 0.01 0.00
57.93 0.01 0.01 0.00
57.94 0.01 0.01 0.00
57.95 0.01 0.01 0.00
57.96 0.01 0.01 0.00
57.97 0.01 0.01 0.00
57.98 0.01 0.01 0.00
57.99 0.01 0.01 0.00
58.00 0.01 0.01 0.00
58.01 0.01 0.01 0.00
58.02 0.01 0.01 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

58.03 0.01 0.01 0.00
58.04 0.01 0.01 0.00
58.05 0.01 0.01 0.00
58.06 0.01 0.01 0.00
58.07 0.01 0.01 0.00
58.08 0.01 0.01 0.00
58.09 0.01 0.01 0.00
58.10 0.01 0.01 0.00
58.11 0.01 0.01 0.00
58.12 0.01 0.01 0.00
58.13 0.01 0.01 0.00
58.14 0.01 0.01 0.00
58.15 0.01 0.01 0.00
58.16 0.01 0.01 0.00
58.17 0.01 0.01 0.00
58.18 0.01 0.01 0.00
58.19 0.01 0.01 0.00
58.20 0.01 0.01 0.00
58.21 0.01 0.01 0.00
58.22 0.01 0.01 0.00
58.23 0.01 0.01 0.00
58.24 0.01 0.01 0.00
58.25 0.01 0.01 0.00
58.26 0.01 0.01 0.00
58.27 0.01 0.01 0.00
58.28 0.01 0.01 0.00
58.29 0.01 0.01 0.00
58.30 0.01 0.01 0.00
58.31 0.01 0.01 0.00
58.32 0.01 0.01 0.00
58.33 0.01 0.01 0.00
58.34 0.01 0.01 0.00
58.35 0.01 0.01 0.00
58.36 0.01 0.01 0.00
58.37 0.01 0.01 0.00
58.38 0.01 0.01 0.00
58.39 0.01 0.01 0.00
58.40 0.01 0.01 0.00
58.41 0.01 0.01 0.00
58.42 0.01 0.01 0.00
58.43 0.01 0.01 0.00
58.44 0.01 0.01 0.00
58.45 0.01 0.01 0.00
58.46 0.01 0.01 0.00
58.47 0.01 0.01 0.00
58.48 0.01 0.01 0.00
58.49 0.01 0.01 0.00
58.50 0.01 0.01 0.00
58.51 0.01 0.01 0.00
58.52 0.01 0.01 0.00
58.53 0.01 0.01 0.00
58.54 0.01 0.01 0.00
58.55 0.01 0.01 0.00



Type/Node Name: Infiltration System 1
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable.

yes Have you reviewed Env‐Wq 1508.06(a) to ensure that infiltration is allowed? ← yes

0.43          ac A = Area draining to the practice
0.43          ac AI = Impervious area draining to the practice

0.99          decimal I = Percent impervious area draining to the practice, in decimal form
0.94          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.41          ac‐in WQV= 1” x Rv x A

1,471        cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)
368           cf 25% x WQV (check calc for sediment forebay volume)

Method of pretreatment? (not required for clean or roof runoff)

* cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV
1,582        cf V = Volume1  (attach a stage‐storage table) > WQV
3,088        sf ASA = Surface area of the bottom of the pond

0.72          iph KsatDESIGN = Design infiltration rate
2

7.9            hours TDRAIN = Drain time = V / (ASA * IDESIGN) < 72‐hrs
58.60 feet EBTM = Elevation of the bottom of the basin

54.60        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

51.60        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

4.00          feet DSHWT = Separation from SHWT > *
 3

7.0            feet DROCK = Separation from bedrock > *
 3

N/A ft Damend = Depth of amended soil, if applicable due high infiltation rate > 24"
N/A ft DT = Depth of trench, if trench proposed  4 ‐ 10 ft

yes Yes/No If a trench or underground system is proposed, has observation well been provided? ←yes
If a trench is proposed, does materialmeet Env‐Wq 1508.06(k)(2) requirements.4             ← yes

N/A Yes/No If a basin is proposed, Is the perimeter curvilinear, and basin floor flat? ← yes
N/A :1 If a basin is proposed, pond side slopes. >3:1

60.15        ft Peak elevation of the 10‐year storm event (infiltration can be used in analysis)
60.93        ft Peak elevation of the 50‐year storm event (infiltration can be used in analysis)

60.93        ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)
YES 10 peak elevation < Elevation of the top of the trench?5 ← yes
YES If a basin is proposed, 50‐year peak elevation <  Elevation of berm? ← yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

Isolator Row

N/A

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.

2.  KsatDESIGN includes a factor of safety. See Env‐Wq 1504.14 for requirements for determining the infiltr. rate

INFILTRATION PRACTICE CRITERIA
(Env‐Wq 1508.06)

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in‐situ soil. 

5.  If 50‐year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

NHDES Alteration of Terrain                                                                                                                                     Last Revised: March 2019

Designer's Notes: *All pavement runoff is pretreated by the isolator row



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond IS1: infiltration 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

58.60 3,088 0
58.65 3,088 62
58.70 3,088 124
58.75 3,088 185
58.80 3,088 247
58.85 3,088 309
58.90 3,088 371
58.95 3,088 432
59.00 3,088 494
59.05 3,088 556
59.10 3,088 618
59.15 3,088 741
59.20 3,088 864
59.25 3,088 986
59.30 3,088 1,108
59.35 3,088 1,228
59.40 3,088 1,347
59.45 3,088 1,465
59.50 3,088 1,582
59.55 3,088 1,697
59.60 3,088 1,811
59.65 3,088 1,923
59.70 3,088 2,034
59.75 3,088 2,143
59.80 3,088 2,250
59.85 3,088 2,355
59.90 3,088 2,457
59.95 3,088 2,557
60.00 3,088 2,654
60.05 3,088 2,749
60.10 3,088 2,839
60.15 3,088 2,925
60.20 3,088 3,005
60.25 3,088 3,080
60.30 3,088 3,151
60.35 3,088 3,219
60.40 3,088 3,284
60.45 3,088 3,346
60.50 3,088 3,408
60.55 3,088 3,470
60.60 3,088 3,532
60.65 3,088 3,593
60.70 3,088 3,655
60.75 3,088 3,717
60.80 3,088 3,779
60.85 3,088 3,840
60.90 3,088 3,902



Type/Node Name: Infiltration System 2
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable.

yes Have you reviewed Env‐Wq 1508.06(a) to ensure that infiltration is allowed? ← yes

0.74          ac A = Area draining to the practice
0.73          ac AI = Impervious area draining to the practice

0.98          decimal I = Percent impervious area draining to the practice, in decimal form
0.93          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.69          ac‐in WQV= 1” x Rv x A

2,505        cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)
626           cf 25% x WQV (check calc for sediment forebay volume)

Method of pretreatment? (not required for clean or roof runoff)

* cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV
4,514        cf V = Volume1  (attach a stage‐storage table) > WQV
6,032        sf ASA = Surface area of the bottom of the pond

0.72          iph KsatDESIGN = Design infiltration rate
2

6.9            hours TDRAIN = Drain time = V / (ASA * IDESIGN) < 72‐hrs
57.70 feet EBTM = Elevation of the bottom of the basin

53.70        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

49.73        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

4.00          feet DSHWT = Separation from SHWT > *
 3

8.0            feet DROCK = Separation from bedrock > *
 3

N/A ft Damend = Depth of amended soil, if applicable due high infiltation rate > 24"
N/A ft DT = Depth of trench, if trench proposed  4 ‐ 10 ft

yes Yes/No If a trench or underground system is proposed, has observation well been provided? ←yes
If a trench is proposed, does materialmeet Env‐Wq 1508.06(k)(2) requirements.4             ← yes

N/A Yes/No If a basin is proposed, Is the perimeter curvilinear, and basin floor flat? ← yes
N/A :1 If a basin is proposed, pond side slopes. >3:1

59.36        ft Peak elevation of the 10‐year storm event (infiltration can be used in analysis)
60.02        ft Peak elevation of the 50‐year storm event (infiltration can be used in analysis)

60.03        ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)
YES 10 peak elevation < Elevation of the top of the trench?5 ← yes
YES If a basin is proposed, 50‐year peak elevation <  Elevation of berm? ← yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

NHDES Alteration of Terrain                                                                                                                                     Last Revised: March 2019

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in‐situ soil. 

5.  If 50‐year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes: *All pavement runoff is pretreated by the isolator row

INFILTRATION PRACTICE CRITERIA
(Env‐Wq 1508.06)

Isolator Row

N/A

2.  KsatDESIGN includes a factor of safety. See Env‐Wq 1504.14 for requirements for determining the infiltr. rate

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.



Type III 24-hr  10-year Rainfall=5.60"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond IS2: infiltration 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

57.70 6,032 0
57.71 6,032 24
57.72 6,032 48
57.73 6,032 72
57.74 6,032 97
57.75 6,032 121
57.76 6,032 145
57.77 6,032 169
57.78 6,032 193
57.79 6,032 217
57.80 6,032 241
57.81 6,032 265
57.82 6,032 290
57.83 6,032 314
57.84 6,032 338
57.85 6,032 362
57.86 6,032 386
57.87 6,032 410
57.88 6,032 434
57.89 6,032 458
57.90 6,032 483
57.91 6,032 507
57.92 6,032 531
57.93 6,032 555
57.94 6,032 579
57.95 6,032 603
57.96 6,032 627
57.97 6,032 651
57.98 6,032 676
57.99 6,032 700
58.00 6,032 724
58.01 6,032 748
58.02 6,032 772
58.03 6,032 796
58.04 6,032 820
58.05 6,032 844
58.06 6,032 869
58.07 6,032 893
58.08 6,032 917
58.09 6,032 941
58.10 6,032 965
58.11 6,032 989
58.12 6,032 1,013
58.13 6,032 1,037
58.14 6,032 1,062
58.15 6,032 1,086
58.16 6,032 1,110
58.17 6,032 1,134
58.18 6,032 1,158
58.19 6,032 1,182
58.20 6,032 1,206
58.21 6,032 1,255
58.22 6,032 1,304

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

58.23 6,032 1,353
58.24 6,032 1,402
58.25 6,032 1,450
58.26 6,032 1,499
58.27 6,032 1,548
58.28 6,032 1,596
58.29 6,032 1,645
58.30 6,032 1,693
58.31 6,032 1,742
58.32 6,032 1,790
58.33 6,032 1,839
58.34 6,032 1,887
58.35 6,032 1,935
58.36 6,032 1,983
58.37 6,032 2,031
58.38 6,032 2,079
58.39 6,032 2,127
58.40 6,032 2,175
58.41 6,032 2,223
58.42 6,032 2,270
58.43 6,032 2,318
58.44 6,032 2,365
58.45 6,032 2,413
58.46 6,032 2,460
58.47 6,032 2,507
58.48 6,032 2,555
58.49 6,032 2,602
58.50 6,032 2,649
58.51 6,032 2,695
58.52 6,032 2,742
58.53 6,032 2,789
58.54 6,032 2,835
58.55 6,032 2,882
58.56 6,032 2,928
58.57 6,032 2,974
58.58 6,032 3,021
58.59 6,032 3,067
58.60 6,032 3,112
58.61 6,032 3,158
58.62 6,032 3,204
58.63 6,032 3,249
58.64 6,032 3,295
58.65 6,032 3,340
58.66 6,032 3,385
58.67 6,032 3,430
58.68 6,032 3,475
58.69 6,032 3,520
58.70 6,032 3,565
58.71 6,032 3,609
58.72 6,032 3,654
58.73 6,032 3,698
58.74 6,032 3,742
58.75 6,032 3,786



Type III 24-hr  10-year Rainfall=5.60"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond IS2: infiltration 2 (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

58.76 6,032 3,830
58.77 6,032 3,874
58.78 6,032 3,918
58.79 6,032 3,961
58.80 6,032 4,005
58.81 6,032 4,048
58.82 6,032 4,091
58.83 6,032 4,134
58.84 6,032 4,177
58.85 6,032 4,220
58.86 6,032 4,262
58.87 6,032 4,305
58.88 6,032 4,347
58.89 6,032 4,389
58.90 6,032 4,431
58.91 6,032 4,472
58.92 6,032 4,514
58.93 6,032 4,555
58.94 6,032 4,597
58.95 6,032 4,638
58.96 6,032 4,678
58.97 6,032 4,719
58.98 6,032 4,759
58.99 6,032 4,800
59.00 6,032 4,840
59.01 6,032 4,880
59.02 6,032 4,919
59.03 6,032 4,959
59.04 6,032 4,998
59.05 6,032 5,037
59.06 6,032 5,076
59.07 6,032 5,114
59.08 6,032 5,152
59.09 6,032 5,190
59.10 6,032 5,228
59.11 6,032 5,266
59.12 6,032 5,303
59.13 6,032 5,340
59.14 6,032 5,377
59.15 6,032 5,414
59.16 6,032 5,450
59.17 6,032 5,486
59.18 6,032 5,522
59.19 6,032 5,557
59.20 6,032 5,592
59.21 6,032 5,627
59.22 6,032 5,661
59.23 6,032 5,695
59.24 6,032 5,728
59.25 6,032 5,761
59.26 6,032 5,794
59.27 6,032 5,826
59.28 6,032 5,857

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.29 6,032 5,888
59.30 6,032 5,919
59.31 6,032 5,949
59.32 6,032 5,979
59.33 6,032 6,008
59.34 6,032 6,037
59.35 6,032 6,066
59.36 6,032 6,094
59.37 6,032 6,122
59.38 6,032 6,150
59.39 6,032 6,177
59.40 6,032 6,204
59.41 6,032 6,231
59.42 6,032 6,258
59.43 6,032 6,284
59.44 6,032 6,311
59.45 6,032 6,337
59.46 6,032 6,363
59.47 6,032 6,388
59.48 6,032 6,414
59.49 6,032 6,439
59.50 6,032 6,464
59.51 6,032 6,489
59.52 6,032 6,514
59.53 6,032 6,538
59.54 6,032 6,562
59.55 6,032 6,586
59.56 6,032 6,610
59.57 6,032 6,635
59.58 6,032 6,659
59.59 6,032 6,683
59.60 6,032 6,707
59.61 6,032 6,731
59.62 6,032 6,755
59.63 6,032 6,779
59.64 6,032 6,803
59.65 6,032 6,828
59.66 6,032 6,852
59.67 6,032 6,876
59.68 6,032 6,900
59.69 6,032 6,924
59.70 6,032 6,948
59.71 6,032 6,972
59.72 6,032 6,996
59.73 6,032 7,021
59.74 6,032 7,045
59.75 6,032 7,069
59.76 6,032 7,093
59.77 6,032 7,117
59.78 6,032 7,141
59.79 6,032 7,165
59.80 6,032 7,189
59.81 6,032 7,214



Type III 24-hr  10-year Rainfall=5.60"3250-01 - Proposed HydroCAD
  Printed  8/9/2023Prepared by Allen & Major Associates, Inc

HydroCAD® 10.20-3c  s/n 02881  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond IS2: infiltration 2 (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.82 6,032 7,238
59.83 6,032 7,262
59.84 6,032 7,286
59.85 6,032 7,310
59.86 6,032 7,334
59.87 6,032 7,358
59.88 6,032 7,382
59.89 6,032 7,407
59.90 6,032 7,431
59.91 6,032 7,455
59.92 6,032 7,479
59.93 6,032 7,503
59.94 6,032 7,527
59.95 6,032 7,551
59.96 6,032 7,575
59.97 6,032 7,600
59.98 6,032 7,624
59.99 6,032 7,648
60.00 6,032 7,672
60.01 6,032 7,696
60.02 6,032 7,720
60.03 6,032 7,744



Type/Node Name: Infiltration System 3
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable.

yes Have you reviewed Env‐Wq 1508.06(a) to ensure that infiltration is allowed? ← yes

0.13          ac A = Area draining to the practice
0.13          ac AI = Impervious area draining to the practice

0.99          decimal I = Percent impervious area draining to the practice, in decimal form
0.94          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.12          ac‐in WQV= 1” x Rv x A
443           cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)
111           cf 25% x WQV (check calc for sediment forebay volume)

Method of pretreatment? (not required for clean or roof runoff)

* cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV
2,057        cf V = Volume1  (attach a stage‐storage table) > WQV
1,972        sf ASA = Surface area of the bottom of the pond

0.72          iph KsatDESIGN = Design infiltration rate
2

3.7            hours TDRAIN = Drain time = V / (ASA * IDESIGN) < 72‐hrs
59.60 feet EBTM = Elevation of the bottom of the basin

55.60        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

53.40        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

4.00          feet DSHWT = Separation from SHWT > *
 3

6.2            feet DROCK = Separation from bedrock > *
 3

N/A ft Damend = Depth of amended soil, if applicable due high infiltation rate > 24"
N/A ft DT = Depth of trench, if trench proposed  4 ‐ 10 ft

yes Yes/No If a trench or underground system is proposed, has observation well been provided? ←yes
If a trench is proposed, does materialmeet Env‐Wq 1508.06(k)(2) requirements.4             ← yes

N/A Yes/No If a basin is proposed, Is the perimeter curvilinear, and basin floor flat? ← yes
N/A :1 If a basin is proposed, pond side slopes. >3:1

60.59        ft Peak elevation of the 10‐year storm event (infiltration can be used in analysis)
61.49        ft Peak elevation of the 50‐year storm event (infiltration can be used in analysis)

61.60        ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)
YES 10 peak elevation < Elevation of the top of the trench?5 ← yes
YES If a basin is proposed, 50‐year peak elevation <  Elevation of berm? ← yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

NHDES Alteration of Terrain                                                                                                                                     Last Revised: March 2019

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in‐situ soil. 

5.  If 50‐year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes: *All pavement runoff is pretreated by the isolator row

INFILTRATION PRACTICE CRITERIA
(Env‐Wq 1508.06)

Isolator Row

N/A

2.  KsatDESIGN includes a factor of safety. See Env‐Wq 1504.14 for requirements for determining the infiltr. rate

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.



Type III 24-hr  50-year Rainfall=8.51"3250-01 - Proposed HydroCAD
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Stage-Area-Storage for Pond IS3: infiltration 3

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

59.60 1,972 0
59.62 1,972 16
59.64 1,972 32
59.66 1,972 47
59.68 1,972 63
59.70 1,972 79
59.72 1,972 95
59.74 1,972 110
59.76 1,972 126
59.78 1,972 142
59.80 1,972 158
59.82 1,972 174
59.84 1,972 189
59.86 1,972 205
59.88 1,972 221
59.90 1,972 237
59.92 1,972 252
59.94 1,972 268
59.96 1,972 284
59.98 1,972 300
60.00 1,972 315
60.02 1,972 331
60.04 1,972 347
60.06 1,972 363
60.08 1,972 379
60.10 1,972 394
60.12 1,972 425
60.14 1,972 456
60.16 1,972 486
60.18 1,972 517
60.20 1,972 548
60.22 1,972 578
60.24 1,972 608
60.26 1,972 638
60.28 1,972 668
60.30 1,972 698
60.32 1,972 728
60.34 1,972 757
60.36 1,972 786
60.38 1,972 816
60.40 1,972 845
60.42 1,972 873
60.44 1,972 902
60.46 1,972 930
60.48 1,972 959
60.50 1,972 987
60.52 1,972 1,015
60.54 1,972 1,042
60.56 1,972 1,069
60.58 1,972 1,097
60.60 1,972 1,123
60.62 1,972 1,150
60.64 1,972 1,176

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.66 1,972 1,202
60.68 1,972 1,228
60.70 1,972 1,254
60.72 1,972 1,279
60.74 1,972 1,303
60.76 1,972 1,328
60.78 1,972 1,352
60.80 1,972 1,375
60.82 1,972 1,398
60.84 1,972 1,421
60.86 1,972 1,443
60.88 1,972 1,464
60.90 1,972 1,485
60.92 1,972 1,505
60.94 1,972 1,524
60.96 1,972 1,543
60.98 1,972 1,561
61.00 1,972 1,579
61.02 1,972 1,597
61.04 1,972 1,614
61.06 1,972 1,630
61.08 1,972 1,647
61.10 1,972 1,663
61.12 1,972 1,679
61.14 1,972 1,695
61.16 1,972 1,710
61.18 1,972 1,726
61.20 1,972 1,742
61.22 1,972 1,758
61.24 1,972 1,773
61.26 1,972 1,789
61.28 1,972 1,805
61.30 1,972 1,821
61.32 1,972 1,837
61.34 1,972 1,852
61.36 1,972 1,868
61.38 1,972 1,884
61.40 1,972 1,900
61.42 1,972 1,915
61.44 1,972 1,931
61.46 1,972 1,947
61.48 1,972 1,963
61.50 1,972 1,979
61.52 1,972 1,994
61.54 1,972 2,010
61.56 1,972 2,026
61.58 1,972 2,042
61.60 1,972 2,057



Water Quality Volume (WQV)

0.05           ac A = Area draining to the practice

0.05           ac AI = Impervious area draining to the practice

0.88           decimal I = Percent impervious area draining to the practice, in decimal form
0.85           unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.05           ac‐in WQV= 1” x Rv x A
169            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
0.029        inches Ia = Initial abstraction.  Ia = 0.2S

6.0             minutes Tc = Time of Concentration

700.0        cfs/mi
2/in qu is the unit peak discharge.  Obtain this value from TR‐55 exhibits 4‐II and 4‐III.

0.051        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)

The Jellyfish JF4 with 15" cartridges has a treatment capacity of 0.05 cfs 
Designer's Notes: Calculations for WQ‐01

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



Chapter 4

4–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Graphical Peak Dischage Method

Ia /P = 0.100.300.350.40
0.45

.1 .2 .4 .6 1 2.8    4 6 8 10

0.50

U
n

it
 p

e
a

k
 d

is
c

h
a

rg
e

 (
q

u
),

 (
c

s
m

/i
n

)

Time of concentration (Tc), (hours)

400

300

200

100

60

40

80

500

600

700

Exhibit 4-III Unit peal discharge (qu) for NRCS (SCS) type III rainfall distribution



DRAINAGE REPORT 
ASC / Medical Office 

 

 

45 
 

Rip-Rap Apron / Energy Dissipation / Stability Calculations 
  



1  of  10          .Project No.  Sheet

Project Description

Calculated By Date  

Checked By Date  

Outlet #

Q10 = cfs Tw = feet

Do = inches

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:
1.) The width of the apron at the outlet of the pipe or channel shall be 

3 times the diameter of the pipe of width of the channel.

W= feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= feet

5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.

3250-01

Surgical Center

360 Corporate Drive, Portsmouth, NH

SM 08/09/23

BDJ 08/09/23

FES-01 (from HydroCAD IS1)

0.95 0.33
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7.81

9.90

9.81

5.96
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7.9.1 - Rip-Rap Design



2  of  10          .Project No.  Sheet

Project Description

Calculated By Date  

Checked By Date  

3250-01
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360 Corporate Drive, Portsmouth, NH

SM 08/09/23

BDJ 08/09/23

6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)

d50= inches USE 3 inches

d50 minimum 3 inches

Where:
d50 is the median stone diameter in feet

Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(1.5*d50(largest stone size))
d = inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

Formulas Used (Reference NHDES Handbook, Pages 7-114, 7-115)

1.02     

7

% of weight smaller

to 4.5

than the given size size of stone in inches
100 4.5 to 6.0

15 0.9 to 1.5

85 3.9 to 5.4
50 3.0

7.9.1 - Rip-Rap Design
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Outlet #

Q10 = cfs Tw = feet

Do = inches

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:
1.) The width of the apron at the outlet of the pipe or channel shall be 

3 times the diameter of the pipe of width of the channel.

W= feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= feet

5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.

9.28

11.37

6.71

FES-02 (from HydroCAD IS2)

0.76 0.5
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3

8.37
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6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)

d50= inches USE 3 inches

d50 minimum 3 inches

Where:
d50 is the median stone diameter in feet

Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(1.5*d50(largest stone size))
d = inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

Formulas Used (Reference NHDES Handbook, Pages 7-114, 7-115)
15 0.9 to 1.5

85 3.9 to 5.4
50 3.0 to 4.5

than the given size size of stone in inches
100 4.5 to 6.0

0.33     

7

% of weight smaller

7.9.1 - Rip-Rap Design
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Outlet #

Q10 = cfs Tw = feet

Do = inches

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:
1.) The width of the apron at the outlet of the pipe or channel shall be 

3 times the diameter of the pipe of width of the channel.

W= feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= feet

5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.

3250-01

Surgical Center

360 Corporate Drive, Portsmouth, NH

SM 08/09/23

BDJ 08/09/23

FES-03 (from HydroCAD P-6)
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6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)

d50= inches USE 3 inches

d50 minimum 3 inches

Where:
d50 is the median stone diameter in feet

Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(1.5*d50(largest stone size))
d = inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

Formulas Used (Reference NHDES Handbook, Pages 7-114, 7-115)

0.20     

7

% of weight smaller

to 4.5

than the given size size of stone in inches
100 4.5 to 6.0

15 0.9 to 1.5

85 3.9 to 5.4
50 3.0
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Outlet #

Q10 = cfs Tw = feet

Do = inches

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:
1.) The width of the apron at the outlet of the pipe or channel shall be 

3 times the diameter of the pipe of width of the channel.

W= feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= feet

5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.
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6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)

d50= inches USE 3 inches

d50 minimum 3 inches

Where:
d50 is the median stone diameter in feet

Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(1.5*d50(largest stone size))
d = inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

Formulas Used (Reference NHDES Handbook, Pages 7-114, 7-115)

0.31     

7

% of weight smaller

to 4.5

than the given size size of stone in inches
100 4.5 to 6.0

15 0.9 to 1.5

85 3.9 to 5.4
50 3.0
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Outlet #

Q10 = cfs Tw = feet

Do = inches

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:
1.) The width of the apron at the outlet of the pipe or channel shall be 

3 times the diameter of the pipe of width of the channel.

W= feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= feet

5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.
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6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)

d50= inches USE 3 inches

d50 minimum 3 inches

Where:
d50 is the median stone diameter in feet

Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(1.5*d50(largest stone size))
d = inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

Formulas Used (Reference NHDES Handbook, Pages 7-114, 7-115)

0.00     

7

% of weight smaller

to 4.5

than the given size size of stone in inches
100 4.5 to 6.0

15 0.9 to 1.5

85 3.9 to 5.4
50 3.0

7.9.1 - Rip-Rap Design
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Site Specific Soil Survey Report 
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Infiltration Feasibility Report 
  



Surgical Center  A&M Project #3250-01 
Corporate Drive  Drainage Report 
Portsmouth, NH  August 14, 2023 
   
 

1 
 

Infiltration Feasibility Report 
 
The project proposes seven systems that require infiltration to function properly. These 
systems are identified on the plans as Infiltration System 1, 2, and 3, as well as a bioretention 
system 1, 2, 3, and 4. 
 
Infiltration System 1 
1. Location of the practice  
Infiltration System 1 – This system is located in the center of the site, behind the proposed 
building, below the proposed parking lot.  
 
2. Existing topography at the location of the practice 
The existing topography within the area of Infiltration System 1 is relatively flat. Existing 
elevations where the system is proposed range from 57 to 58.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the bottom of Infiltration System 1 is 3,087± S.F. and 2 test pits were dug in 
the vicinity of the proposed practice. These pits are identified on the plans as TP7 and TP8.  
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP7 at 40” below grade, or elevation 54.5. 
Bedrock/refusal was not encountered in TP7, which was advanced to a depth of 72” below 
grade.  
The seasonal high-water table was observed in TP8 at 36” below grade, or elevation 54.6. 
Bedrock/refusal was not encountered in TP8, which was advanced to a depth of 72” below 
grade.  
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5. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
Test Pit 7 (TP7) 
Existing Ground Elevation: 57.8 
Date: 07-17-2023 

Depth Description 
0-3” Leaf litter 
3-8” Sandy loam, massive friable, dry 
8-14” Sandy loam, massive friable, dry 
14-72” Sandy loam, massive friable, dry to moist 

ESHWT: 40” (Elevation 54.5) 
Weep: None 
Bedrock/Refusal: None 
 
 
Test Pit 8 (TP8) 
Existing Ground Elevation: 57.6 
Date: 07-17-2023 

Depth Description 
0-3” Leaf litter 
3-6” Sandy loam, massive friable, dry 
6-12” Sandy loam, massive friable, dry 
12-72” Sandy loam, massive friable, dry to moist 

ESHWT: 36” (Elevation 54.6) 
Weep: None 
Bedrock/Refusal: None 
 
 
6. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate.



Surgical Center  A&M Project #3250-01 
Corporate Drive  Drainage Report 
Portsmouth, NH  August 14, 2023 
   
 

3 
 

Infiltration System 2 
 
1. Location of the practice  
Infiltration System 2 – This system is located on the southeast side of the site, behind the 
proposed building and below the proposed parking lot.  
 
2. Existing topography at the location of the practice 
The existing topography within the area of Infiltration System 2 is moderately sloped. Existing 
elevations where the system is proposed range from 55 to 61.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the bottom of Infiltration System 2 is 6,031± S.F. and 2 test pits were dug in 
the vicinity of the proposed practice. These pits are identified on the plans as TP5 and TP6.  
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP5 at 36” below grade, or elevation 53.7. 
Bedrock/refusal was not encountered in TP5, which was advanced to a depth of 72” below 
grade.  
The seasonal high-water table was observed in TP6 at 34” below grade, or elevation 53.6. 
Bedrock/refusal was not encountered in TP6, which was advanced to a depth of 80” below 
grade.  
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5. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
 
Test Pit 5 (TP5) 
Existing Ground Elevation: 56.7 
Date: 07-17-2023 

Depth Description 
0-3” Leaf litter 
3-9” Sandy loam, massive friable, dry 
9-14” Sandy loam, massive friable, dry 
14-72” Sandy loam, massive friable, dry to moist 

ESHWT: 36” (Elevation 53.7) 
Weep: None 
Bedrock/Refusal: None 
 
Test Pit 6 (TP6) 
Existing Ground Elevation: 56.4 
Date: 07-17-2023 

Depth Description 
0-3” Leaf litter 
3-10” Sandy loam, massive friable, dry 
10-16” Sandy loam, massive friable, dry 
16-80” Sandy loam, massive friable, dry to moist 

ESHWT: 34” (Elevation 53.6) 
Weep: None 
Bedrock/Refusal: None 
 
6. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate. 
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Infiltration System 3 
1. Location of the practice  
Infiltration System 3 – This system is located on the west side of the site, between the 
proposed building and Corporate Drive, below the proposed parking lot.  
 
2. Existing topography at the location of the practice 
The existing topography within the area of Infiltration System 3 is relatively flat. Existing 
elevations where the system is proposed range from 61 to 62.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the bottom of Infiltration System 3 is 1,971± S.F. and 1 test pit was dug in the 
vicinity of the proposed practice. This pit is identified on the plans as TP2.  
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP2 at 70” below grade, or elevation 55.6. 
Bedrock/refusal was not encountered in TP2, which was advanced to a depth of 96” below 
grade.  
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5. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
 
Test Pit 2 (TP2) 
Existing Ground Elevation: 61.4 
Date: 07-17-2023 

Depth Description 
0-80” Loamy sand (fill), dry to moist 
80-82” Buried organics 
82-96” Fine sandy loam, massive, firm, moist 

ESHWT: 70” (Elevation 55.6) 
Weep: None 
Bedrock/Refusal: None 
 
6. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate.
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Bioretention System 1 
1. Location of the practice  
Bioretention System 1 – This system is located on the south side of the site, between the 
parking lot and the southerly property line.  
 
2. Existing topography at the location of the practice 
The existing topography within the area of Bioretention System 1 is relatively flat. Existing 
elevations where the system is proposed range from 60 to 61.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of Bioretention System 1 is 571± S.F. and 1 test pit was dug in the vicinity of the 
proposed practice. The pit is identified on the plans as TP4. 
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP4 at 67” below grade, or elevation 55.2. 
Bedrock/refusal was not encountered in TP4, which was advanced to a depth of 96” below 
grade.  
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5. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
 
Test Pit 4 (TP4) 
Existing Ground Elevation: 60.8 
Date: 07-17-2023 

Depth Description 
0-18” Loamy sand (fill), dry 
18-24” Sandy loam, massive friable, dry 
24-32” Sandy loam, massive friable, dry 
32-48” Sandy loam, massive friable, dry  
48-96” Sandy loam, massive firm, dry to moist 

ESHWT: 67” (Elevation 55.2) 
Weep: None 
Bedrock/Refusal: None 
 
6. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate.
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Bioretention System 2 
1. Location of the practice  
Bioretention System 2 – This system is located on the west side of the site, between the 
parking lot and Corporate Drive.  
 
2. Existing topography at the location of the practice 
The existing topography within the area of Bioretention System 2 is relatively flat. Existing 
elevations where the system is proposed range from 61 to 61.5.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the system which uses infiltration is 258± S.F. and 1 test pit was dug in the 
vicinity of the proposed practice. The pit is identified on the plans as TP3.   
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP3 at 76” below grade, or elevation 55.9. 
Bedrock/refusal was not encountered in TP3, which was advanced to a depth of 94” below 
grade.  
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5. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
 
Test Pit 3 (TP3) 
Existing Ground Elevation: 62.2 
Date: 07-17-2023 

Depth Description 
0-60” Loamy sand (fill), dry, some construction debris 
60-94” Sandy loam, massive, firm, dry to moist 

ESHWT: 76” (Elevation 55.9) 
Weep: None 
Bedrock/Refusal: None 
 
6. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate.
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Bioretention System 3 
1. Location of the practice  
Bioretention System 3 – This system is located in the northwest corner of the site, near the 
intersection of Corporate Drive and International Drive. 
 
2. Existing topography at the location of the practice 
The existing topography within the area of Bioretention System 3 is relatively flat. Existing 
elevations where the system is proposed range from 60 to 61.5.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the system which uses infiltration is 1,639± S.F. and 1 test pit was dug in the 
vicinity of the proposed practice. The pit is identified on the plans as TP1.   
 
4. Seasonal high-water table (SHWT) and bedrock elevations 
The seasonal high-water table was observed in TP1 at 72” below grade, or elevation 55.5. 
Bedrock/refusal was not encountered in TP1, which was advanced to a depth of 96” below 
grade.  
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7. Profile Description 
Test pits were completed on 07-17-2023 and observed by Allen & Major Associates. 
 
 
Test Pit 1 (TP1) 
Existing Ground Elevation: 61.5 
Date: 07-17-2023 

Depth Description 
0-48” Loamy sand (fill), dry, some construction debris 
48-96” Sandy loam, massive, firm, dry to moist 

ESHWT: 72” (Elevation 55.5) 
Weep: None 
Bedrock/Refusal: None 
 
5. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate. 
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Bioretention System 4 
1. Location of the practice  
Bioretention System 4 – This system is located on the north side of the site, near the 
proposed driveway entrance to International Drive. 
 
2. Existing topography at the location of the practice 
The existing topography within the area of Bioretention System 4 is relatively flat. Existing 
elevations where the system is proposed range from 58.5 to 59.  
 
3. Test pit location 
In accordance with Env-Wq 1504.13, NHDES requires that a minimum number of test pits be 
dug in the location of each system, depending on the size of the proposed system.  
 
The footprint of the system that uses infiltration is 516± S.F. At this time no test pits have 
been performed in the vicinity of this practice. With that said, soils and depths to SHWT on 
site are consistent throughout and so it is reasonable to expect this system to function 
properly as designed. It has been noted on the plan that one confirmatory test pit shall be 
performed within the footprint of the practice prior to construction. 
 
4. Summary of field-testing data used to determine the infiltration rate 
The NRCS Soil Report shows the site to be Urban Land soil type, for which no Ksat value is 
provided. Given the test pit results, it was assumed that the Ksat value for the adjacent 
Chatfield-Hollis-Canton Complex, 0-8% slopes would be applicable. The Ksat value provided 
in the Soil Report for this soil type is 10.1993 micrometers per second which equals 1.445 
inches per hour. A 2x safety factor was applied and 0.72 inches per hour was used for the 
design exfiltration rate. 
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Registration and Notification Form for Storm Water Infiltration to Groundwater 
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Jellyfish Standard Detail Treatment Capacity 
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TSS and Nitrogen Worksheets 
  



1  of  4              .Project No.  Sheet
Project Description

Calculated By Date  
Checked By Date  

TSS REMOVAL CALULATIONS

Stormwater Management BMP TSS Removal rate

5 %
15 %
90 %

=
= % Removal Rate

% TSS Load Remains

= %
= % Removal Rate

% TSS Load Remains

TSS Load Remaining = %
Infiltration System = % Removal Rate

% TSS Load Remains

- = %

8/10/2023

The calculations provide the TSS removal rate for the treatment train with Infiltration systems

15.0

80.8

Deep Sump Catch Basins

Surgical Center
3250-01

SM

Street Sweeping

8/10/2023
BDJ

Average Annual Load
Street Sweeping

Deep Sump Catch Basins
Infiltration System

TSS Load Remaining 95.0

100 8.1 91.9

80.8

100%
5.0

95.0

90.0

8.1

Initial TSS Load - Percentage of TSS Remaining = Final TSS Removal Rate

ALLEN & MAJOR 
ASSOCIATES, INC.

7.14.1 - TSS and Nitrogen Removal Calc.xls



2  of  4              .Project No.  Sheet
Project Description

Calculated By Date  
Checked By Date  

TSS REMOVAL CALULATIONS

Stormwater Management BMP TSS Removal rate

5 %
90 %

=
= % Removal Rate

% TSS Load Remains

TSS Load Remaining = %
Bioretention = % Removal Rate

% TSS Load Remains

- = %

Initial TSS Load - Percentage of TSS Remaining = Final TSS Removal Rate

100 9.5 90.5

Street Sweeping 5.0

95.0

95.0
90.0

9.5

BDJ 8/10/2023

The calculations provide the TSS removal rate for the treatment train with Bioretention systems

Street Sweeping
Bioretention

Average Annual Load 100%

3250-01
Surgical Center

SM 8/10/2023ALLEN & MAJOR 
ASSOCIATES, INC.

7.14.1 - TSS and Nitrogen Removal Calc.xls



3  of  4              .Project No.  Sheet
Project Description

Calculated By Date  
Checked By Date  

Nitrogen REMOVAL CALULATIONS

Stormwater Management BMP Nitrogen Removal rate

5 %
60 %

= %
= % Removal Rate

% Nitrogen Load Remains

Nitrogen Load Remaining = %
Infiltration System = % Removal Rate

% Nitrogen Load Remains

- = %

3250-01
Surgical Center

SM 8/10/2023

Infiltration System

BDJ 8/10/2023

The calculations provide the Nitrogen removal rate for the treatment train with Infiltration systems

Deep Sump Catch Basins

Average Annual Load 100.0
Deep Sump Catch Basins 5.0

95.0

100 38.0 62.0

95.0
60.0

38.0

Initial Nitrogen Load - Percentage of Nitrogen Remaining = Final Removal Rate

ALLEN & MAJOR 
ASSOCIATES, INC.

7.14.1 - TSS and Nitrogen Removal Calc.xls



4  of  4              .Project No.  Sheet
Project Description

Calculated By Date  
Checked By Date  

Nitrogen REMOVAL CALULATIONS

Stormwater Management BMP Nitrogen Removal rate

65 %

Nitrogen Load Remaining = %
Bioretention = % Removal Rate

% Nitrogen Load Remains

- = %

35.0

Initial Nitrogen Load - Percentage of Nitrogen Remaining = Final Removal Rate

100 35.0 65.0

BDJ 8/10/2023

The calculations provide the Nitrogen removal rate for the treatment train with Bioretention systems

Bioretention

100.0
65.0

3250-01
Surgical Center

SM 8/10/2023ALLEN & MAJOR 
ASSOCIATES, INC.

7.14.1 - TSS and Nitrogen Removal Calc.xls



DRAINAGE REPORT 
ASC / Medical Office 

 

 

51 
 

Pipe Sizing Calculations 
  



Date: 
Created By:

Checked By:
Approved By:

Where: V is the velocity in Ft/sec.
n is Manning's coefficient of friction
R is the Hydraulic Radius

Where: Area = Pi*(R/12)2
Wetted Perimeter = 2*Pi*R/12

PIPE Qdesign n Diameter A Wp R S Qfull Qfull  ³ Qdesign Vfull Qd/Qf Results Vdesign Vdesign ≤ 12 ft/s

(cfs) (inches) (ft2) (ft) (ft) (feet/foot) (cfs) (ft/s) Fig. 4-4A (ft/s)
DMH-01 1.42 0.013 8 0.35 2.09 0.17 0.0142 1.44 4.13 0.99 1.15 4.74
DMH-03 1.92 0.013 12 0.79 3.14 0.25 0.0484 7.84 9.98 0.24 0.80 7.98
OCS-01 0.55 0.013 8 0.35 2.09 0.17 0.0050 0.85 2.45 0.64 1.06 2.59
OCS-02 0.17 0.013 8 0.35 2.09 0.17 0.0181 1.63 4.66 0.10 0.59 2.75
RD-01 1.10 0.013 8 0.35 2.09 0.17 0.0145 1.46 4.17 0.76 1.10 4.59
RD-02 1.70 0.013 8 0.35 2.09 0.17 0.0208 1.74 4.99 0.98 1.15 5.74
RD-03 0.10 0.013 8 0.35 2.09 0.17 0.0113 1.28 3.68 0.08 0.55 2.02
WQ-01 0.37 0.013 8 0.35 2.09 0.17 0.0052 0.87 2.50 0.42 0.94 2.35

10-Aug-23
SM
BDJ
BDJ

R = Area/Wetted Perimeter

Manning's Formula

V=1.486/n*R^ 2/3 *S^ 1/2

Q = V*A
(25-Year storm) S is the slope of the pipe

Surgical Center
360 Corporate Drive, Portsmouth, NH
Allen & Major Associates, Inc.
A&M Project Number: 3250-01
Drainage Pipe Design Analysis

OK OK
OK OK
OK OK

OK OK
OK OK
OK OK

OK
OK OK

OK

PIPES 7.15.1 - NH Pipe Velocity Calc..xlsx



FIG 4-4A Results 7.15.1 - NH Pipe Velocity Calc..xlsx
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Extreme Precipitation Tables 
  



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Metadata for Point
Smoothing Yes

State
Location
Latitude 43.073 degrees North

Longitude 70.802 degrees West
Elevation 10 feet
Date/Time Mon Jul 03 2023 09:22:30 GMT-0400 (Eastern Daylight Time)

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day

1yr 0.26 0.40 0.50 0.65 0.82 1.04 1yr 0.70 0.98 1.21 1.56 2.03 2.66 2.92 1yr 2.35 2.81 3.21

2yr 0.32 0.50 0.62 0.81 1.02 1.30 2yr 0.88 1.18 1.52 1.94 2.49 3.21 3.57 2yr 2.84 3.43 3.93

5yr 0.37 0.58 0.73 0.97 1.24 1.60 5yr 1.07 1.46 1.88 2.43 3.14 4.07 4.57 5yr 3.60 4.40 5.03

10yr 0.41 0.64 0.81 1.11 1.44 1.88 10yr 1.25 1.72 2.22 2.88 3.74 4.87 5.53 10yr 4.31 5.31 6.07

25yr 0.47 0.75 0.96 1.33 1.76 2.32 25yr 1.52 2.13 2.76 3.62 4.73 6.17 7.10 25yr 5.46 6.82 7.78

50yr 0.53 0.85 1.09 1.52 2.05 2.74 50yr 1.77 2.51 3.27 4.30 5.65 7.40 8.58 50yr 6.55 8.25 9.40

100yr 0.60 0.97 1.25 1.76 2.39 3.22 100yr 2.06 2.96 3.86 5.11 6.74 8.86 10.38 100yr 7.84 9.98 11.35

200yr 0.67 1.09 1.41 2.02 2.79 3.80 200yr 2.41 3.49 4.58 6.09 8.06 10.62 12.55 200yr 9.40 12.07 13.71

500yr 0.79 1.30 1.69 2.45 3.43 4.71 500yr 2.96 4.34 5.71 7.66 10.19 13.50 16.15 500yr 11.95 15.53 17.61

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day

1yr 0.23 0.36 0.44 0.59 0.73 0.89 1yr 0.63 0.87 0.92 1.32 1.66 2.23 2.53 1yr 1.97 2.43 2.85

2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.34 3.05 3.46 2yr 2.70 3.32 3.82

5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.13 2.74 3.80 4.21 5yr 3.36 4.05 4.71

10yr 0.39 0.59 0.73 1.03 1.32 1.60 10yr 1.14 1.56 1.81 2.40 3.07 4.38 4.89 10yr 3.88 4.70 5.46
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Hydrologic Soil Maps 
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400 Harvey Road, Manchester, NH 03103 | T (603) 627-5500 | F (603) 627-5501 
allenmajor.com 

Civil Engineers    Environmental Consultants    Land Surveyors    Landscape Architects  

 
August 21, 2023 

 
 
Dear Mr. Mates 
Allen & Major Associates, Inc. is in receipt of your comments, provided via email on August 16, 2023. 
Please find A&M’s responses to these comments below. The initial comments are provided along with 
A&M’s responses in bold.  

1. On the cover sheet PDA is listed as the owner.  The term owner is used numerous times 
throughout the documents.  In most cases it means ATDG not PDA.  Please change the tile for 
PDA from “Owner” to “Lessor” and the title for ATG to “Applicant/Lessee”.  In addition, please 
revise PDA’s address to 55 International Drive. 

The information above has been revised as requested. 
2. Provide a copy of the wetland report. 

This has been provided by Apex/Fraggle Rock. 
3. Provide Photometrics Plan. 

The Photometrics Plan is now included in the Civil Site Development plan set. 
4. The Existing Conditions Plan was not included in the drawing set.  This needs to be included and 

it should show the Airport District (not the Airport Zone) for tax purposes.  In addition, this plan 
should show existing monuments and call out any monuments to be set per section 502.03b2 of 
the PDA Land Use Controls as well as meets and bounds of the property. 

The Existing Conditions Plan is now included in the Civil Site Development plan set. 
5. On C-101 the numbering under Alteration of Terrain Notes is off. 

The numbering has been fixed. 
6. On C-101 note 10 specifies erosion control inspections after every 0.5” of rain.  The NPDES CGP 

requires this after a 0.25” rain event.  Please revise. 
The note has been revised as requested. 

7.  Replace snow fence at the wetland buffers with chain link fence.  We want to make absolutely 
sure no one mistakenly enters the wetland or buffer during construction.  That would require an 
after the fact wetland and/or conditional use permit.  This has happened before and we do not 
want it to happen again.  The chain link is much more effective for preventing encroachment 
than snow fence. 

The plan has been revised to indicate chain link fence, in lieu of snow fence, as requested. 
8. Drawing C-101 is difficult to follow; where does the fencing stop (it runs into the notes on the 

top of the page)? What is the dashed line running adjacent to the property line on International 

To: Michael Mates, PE 
Pease Development Authority 
55 International Drive 
Portsmouth, NH  03801 

A&M Project #: 3250-01 
 Re: ASC / Medical Office 

360 Corporate Drive 
Portsmouth, NH 
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Copy: August Consulting, PLLC  
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Dr? It’s difficult to discern the hatch for clear and grub.  It would help to have a line type that 
identifies the limit of disturbance on the plan the area of disturbance in a note. 

The plan viewport has been expanded to show the extent of temporary fence. The dashed line 
shows the limit of tree clearing. The clear and grub hatch has been made more discernable. 
Tubular barriers indicate the limit of disturbance. The area of disturbance has been noted on the 
plan, see C-101. 

9. In notes 7 on C-102 and 5 on C-103, please add that these designs shall be submitted to PDA 
for review.  Please note that a building permit is required for any walls over 4’ high. 

These notes have been revised as requested. 
10. On C-102, revise “Brick Sidewalk” to “Brick Patio” in the legend. 

The legend has been revised as requested. 
11. Add a note to the plans stating: The contractor shall clean the entire stormwater system of all 

sediment and debris, within the limit of work upon completion of construction. 
The note has been added as requested, see note #7 on sheet C-103. 

12. Add a note to the plans stating: Upon completion of construction and prior to the issuance of 
Certificate of Occupancy or release of bond, the applicant shall submit a letter to the Pease 
Development Authority, signed and stamped by a professional engineer, stating construction 
has been completed in conformance with the approved plans. 

The note has been added as requested, see note #9 on sheet C-102. 
13. Add a note to the plans stating: The contractor shall acquire a PDA Dig Permit before any 

disturbance can take place.  Allow 7 calendar days for processing. 
See General Sequence of Construction note #2, C-101. 

14. Add a note to the plans stating:  Contractor to obtain a NPDES Construction General Permit 
prior to construction.  PDA shall be provided with a copy of the SWPPP and NOI. 

See General Sequence of Construction note #3, C-101. 
15. Add a note to the plans stating: Submission of multiple 7460-1’s to the FAA will be required for 

the construction of the building and temporary use of a crane.  Allow a minimum of 45 days for 
processing. 

The note has been added as requested, see note #10 on C-102. 
16. Add a note to the plans stating: Before ANY dewatering is performed, the contractor shall file 

and obtain a Temporary Groundwater Discharge Permit from NHDES.  Coordination between 
the applicant, PDA, NHDES and the Air Force is necessary prior to filing this application.  Update 
note 5 on detail 4 on sheet C-505 accordingly. 

The notes have been added/revised as requested. See Erosion Control and Sediment Control note 
#8, C-101. Note #5 on detail 4 on sheet C-505 was revised. 

17. Add a note to the plans stating: The applicant shall coordinate with the City of Portsmouth to 
confirm adequacy of radio signal strength for emergency services.  Amplifiers may be required 
to boost signal strength, which, if necessary, shall be provided and installed by the applicant. 

The note was added as requested, see note #11 on sheet C-102. 
18. Add a note to the plans stating: The applicant shall submit as-built plans on reproducible mylar 

and in digital format (AutoCAD .dwg format) on CD to PDA upon completion of the project.  As-
builts shall be prepared and certified by a registered New Hampshire land surveyor or 
professional engineer.  An electronic file of the site layout shall be submitted to the City of 
Portsmouth’s GIS department. 
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The note was added as requested, see note #12 on sheet C-102. 
19. It’s understood that fill will need to be brought onto the site and excess is not expected, 

however, there may be unsuitable soils that cannot be incorporated in to the site and need to be 
stockpiled.  Please designate an excess soil disposal area with its capacity.  In addition, please 
provide cut and fill calculations for the project. 

See Note #8 on C-103 for the net amount of fill anticipated for the projec.t A note has been 
added to the plan view indicating the capacity available in the excess spoil area in the northern 
corner of the property. 

20. Add a note to the plans stating:  All excess excavated soil material shall remain on site and shall 
be placed in the excess soil berm as shown on the Site Plans.  No existing soils shall be removed 
from the project site. 

The note has been added as requested, see note #9 on C-103. 
21. Please add back the sidewalk adjacent to International Drive.  I realize someone at the TAC 

workshop mentioned it could be deleted but it needs to remain because it’s required by the 
PDA Land Use Controls section 405.02j2. 

The sidewalk has been added back to the plans. 
22. Please provide square foot areas of the two onsite wetlands. 

The wetland area has been noted on sheet C-102. 
23. Snow storage does not seem adequate and conflicts with landscaping in some areas.  If there is 

not sufficient area, please add a note stating that snow will be removed and disposed of legally 
off site. 

Snow storage conflicts with landscaping have been resolved. Also, see note #13 on sheet C-102. 
24. Identify the type of curbing surrounding the building. 

Curbing type has been identified, see C-102. 
25. Label curve radii. 

Curb radii have been labeled on C-102. 
26. Additional spot grades will be helpful on C-103. 

Additional spot grades have been added to C-103. 
27. Please take a look at the grading and drainage at the south corner of the site in the vicinity of 

the driveway off of Corporate Drive.  There is a section of proposed drive that runs offsite and is 
not treated.  Please capture this and send it to treatment.  In addition, the overflow for 
Bioretention System #1 is directed to the driveway of the abutter.  This is not ideal and could 
cause icing issues if the flow enters the offsite drive.  Please consider other options.  Confirm 
that there is no increase in flow to the double culvert that passes beneath the colleges driveway. 

The pavement runoff which flows to the Corporate Drive roadway is de minimis. The stormwater 
management design for the project exceeds treatment requirements and therefore, in aggregate, 
the project is an improvement over the existing conditions. The overflow from Bioretention 
System 1 overflows toward an existing swale that flows to the culvert that passes beneath the 
college’s driveway. The flow to Corporate Drive is reduced by using infiltration. See Study Point 
#3 in the drainage report. 

28. The outlet pipe for Bioretention System # 2 seems like it may conflict with the utility duct bank. 
The utility duct bank can vary in elevation in the event of a conflict. 

29. Show proposed tree lines on appropriate drawings. 
The tree line has been added as requested. 
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30. Specify all sidewalks to be PCC per PDA requirements. 
The sidewalk detail has been revised to reflect this request. See Note #5 on the concrete sidewalk 
detail, C-501. 

31. Will salt be stored on site? 
The applicant has indicated that salt will not be stored on site. 

32. Remove crosswalk from driveway on corporate. 
The crosswalk has been removed as requested. 

33. The wetlands and buffers are screened on some drawings.  These need to be in a bold line type 
on all drawings.  Furthermore, there should be notes on the drawings that state there is no 
wetland or wetland buffer disturbance associated with this project but wetlands and buffers are 
present on site.  Take extreme care not to impact these resources. 

The wetlands have been darkened on the plans. Also, see note #9 on C-101. 
34. The site feature labeled miscellaneous threaded rod near bus stop is the remnants of an old fire 

hydrant.  Coordinate with DPW to determine if it should be removed or if a new hydrant should 
be installed. 

This has been noted, see sheet C-101. 
35. Add truck turning exhibits for right turns into the site and left turns out of the site. 

The truck turning plan has been revised as requested. 
36. Update sewer and drain manhole details to include a formed invert at the bottom of the 

structures. 
The sewer manhole detail shows a formed invert at the bottom of the structure. The drain 
manhole does not, which is typical for drain manholes because pipes come in at differing 
elevations. 

37. Add note to C101 indicating the transformer may still hold PCB’s which need to be handled and 
disposed of per applicable rules and regulations. 

The potential for PCB’s has been noted as requested. 
38. Add tapers on Corporate Drive into and out of the bus stop. 

Tapers have been added as requested. 
39. There are two concrete sidewalk details on C-501.  One is labeled offsite and the other onsite 

and the only difference is the welded wire fabric vs. the fiber.  Only the fiber reinforcement 
should be used and the onsite and offsite sidewalks should match. 

The onsite detail has been removed. The offsite detail is now the only sidewalk detail. 
40. Detail 8 on C-501 indicates certain dimensions vary and references “PLAN”.  Add dimensions or 

indicate what plan is being referred to. 
The detail has been revised as requested. 

41. Add bike rack detail. 
A bike rack detail has been added, see detail 3 on sheet C-503. 

42. It’s noted that monument signage is being shown on the plans.  This type of signage does not 
get approved until just before the building is occupied.  Any approval you receive from site 
review does not include the signage. 

Understood. Signage is shown for coordination purposes. 
43. The sign on Corporate Drive looks like its connected to primary electric.  Please clarify. 

The electrical conduit for the sign in question has been revised to show it coming from the 
building. 
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44. There are two connection shown to existing electric, one on the abutting property.  Has
Eversource asked for this?  Please explain the intent.

Apex has coordinated with Eversource and this was shown at their request. 
45. A check dam detail has been provided but not called out on the plans.

The detail is included in case it is directed by the design engineer during construction to address 
field conditions. 

46. In the O&M Plan, please make the following revisions:
a. There are numerous mentions of coordination/notification with/to the City of

Portsmouth for a variety reasons.  Please add that PDA should also be part of any
coordination/notifications.

These have been revised as requested to include PDA in any notifications/coordination. 
b. As in item 6 above the plan also mentions the 0.5” threshold.  Please revise to match CGP

requirements.
The note has been revised as requested. 

c. Revise Note 6 on page 18 to require installation of silt sacks in CB’s adjacent to the site,
not only if it appears to be happening.

The note has been revised as requested. 
d. Please add to the vehicle washing section on page 19 that vehicle washing is not an

allowable stormwater discharge under PDA’s NPDES Permit with EPA.
The note has been added as requested, see page 20 of the O&M. 

e. In regards to the section on snow, add that: The snow and ice management operators
must be Green SnowPro certified by the UNH Technology Transfer Center and also be a
New Hampshire certified salt applicator.

The note has been added as requested, see page 22 of the O&M.

Very Truly Yours, 
ALLEN & MAJOR ASSOCIATES, INC. 

Brian D. Jones, P.E. 
Senior Project Manager 

Attachments: 
1. ASC / Medical Office Site Development Plans, Revision 1, dated August 17, 2023
2. ASC / Medical Office Drainage Report, Revision 1, dated August 17, 2023
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