














 

 

 

DRAINAGE ANALYSIS 

 

SEDIMENT AND EROSION CONTROL PLAN 
 

 

 

 

 

 

“Luster Cluster” 

635 Sagamore Ave. 

 Portsmouth, NH 03801 

Tax Map 222, Lot 19 

 

 

Prepared for: 

 

635 Sagamore Development LLC 

3612 Lafayette Rd., Dept 4 

Portsmouth, NH 03801 
 

 

 

 

 

 

 

Prepared by: 

Jones & Beach Engineers, Inc. 

85 Portsmouth Avenue 

P.O. Box 219 

Stratham, NH  03885 

(603) 772-4746 

March 14, 2024 

Revised April 18, 2024 

JBE Project No. 18134.1 

04/19/2024



EXECUTIVE SUMMARY 
 

635 Sagamore Development LLC proposes to demolish an existing commercial development and 

construct a 4-unit multi-family residential site on the subject parcel located at 635 Sagamore Ave. in 

Portsmouth, NH. In the existing condition, the subject parcel is home to two buildings and a paved 

parking area that used to comprise the “Luster King,” a former auto detailing business that has since 

closed. 

 

A drainage analysis of the entire site as well as offsite contributing watershed area was conducted for 

the purpose of estimating the peak rate of stormwater runoff and to subsequently design adequate 

drainage structures.  Two models were compiled, one for the area in its existing (pre-construction) 

condition, and a second for its proposed (post-construction) condition. The analysis was conducted 

using data for the 2 Year – 24 Hour (3.70”), 10 Year – 24 Hour (5.61”), 25 Year – 24 Hour (7.12"), 

and 50 Year – 24 Hour (8.53") storm events using the USDA SCS TR-20 method within the 

HydroCAD Stormwater Modeling System environment. This data was taken from the Extreme 

Precipitation Tables developed by the Northeast Regional Climate Center (NRCC), and the values 

have been increased by 15% due to the project being within the Coastal/Great Bay Region. A summary 

of the existing and proposed conditions peak rates of runoff toward the three analysis points and 

toward the existing drainage ditch on the Tidewatch Condominium property (Reach 1R) in units of 

cubic feet per second (cfs) is as follows: 

 

A similar summary of the existing and proposed peak volumes in units of acre-feet is as follows: 

 

 

 

 

 

 

 

 

 

Although the volume of runoff directed toward Reach 1R is slightly increasing, the flow toward this 

reach is being reduced and the peak elevation will remain the same or be decreased in the proposed 

condition and the volume of runoff directed toward the downstream analysis point (AP3) is being 

reduced as well. A comparison of the peak elevations within the ditch pre- to post-construction is 

below: 

 

 

 

 

 

Analysis Point 2 Year 10 Year 25 Year 50 Year 

 Pre Post Pre Post Pre Post Pre Post 
Analysis Point #1 0.75 0.35 1.33 0.67 1.78 0.93 2.21 1.17 
Analysis Point #2 0.20 0.02 0.44 0.08 0.65 0.12 0.84 0.17 
Analysis Point #3 0.91 0.71 2.86 2.12 4.73 3.47 6.61 5.03 
Reach #1R 0.51 0.48 1.75 1.47 2.94 2.41 4.17 3.98 

Analysis Point 2 Year 10 Year 25 Year 50 Year 

 Pre Post Pre Post Pre Post Pre Post 
Analysis Point #1 0.054 0.025 0.098 0.048 0.133 0.068 0.167 0.087 
Analysis Point #2 0.015 0.002 0.032 0.006 0.047 0.009 0.061 0.013 
Analysis Point #3 0.118 0.118 0.302 0.279 0.477 0.436 0.656 0.629 
Reach #1R 0.069 0.086 0.187 0.200 0.300 0.312 0.418 0.460 

Peak Elevation 2 Year 10 Year 25 Year 50 Year 

 Pre Post Pre Post Pre Post Pre Post 
Reach #1R 0.18’ 0.18’ 0.34’ 0.32’ 0.44’ 0.40’ 0.52’ 0.51’ 



Peak flows and volumes are being reduced in the post-construction condition toward all analysis points 

during all analyzed storm events. The subject parcel is located in the Single Residence A (SRA) 

Zoning District. The subject parcel currently consists of the aforementioned former commercial site 

which is proposed to be demolished. Despite impervious surface existing on the subject parcel now, 

the proposed development results in an increase in impervious surface on the subject parcel. The 

addition of the proposed impervious surfaces causes an increase in the curve number (Cn) and a 

decrease in the time of concentration (Tc), and if a stormwater management system were not 

implemented, the net result of this would be a potential increase in peak rates of runoff from the site. In 

order to avoid this potential, a stormwater management system has been designed, consisting of a 

bioretention system with deep sump catch basins for pre-treatment of runoff, and stone drip edges. Due 

to the use of these stormwater management features, the peak flow and volume of runoff will be 

reduced toward all analysis points during all analyzed storm events in the proposed condition as 

compared to the existing condition, and the treatment requirements of the City of Portsmouth are met. 

Additionally, the NHDES Alteration of Terrain Bureau’s groundwater recharge volume and channel 

protection requirements are met with the proposed development. The stormwater management 

system as designed meets all requirements of the City of Portsmouth stormwater regulations per 

Section 7.1 and 7.4-7.6 of the Site Plan Review Regulations. Additionally, the stormwater 

management system as designed meets all requirements of the NHDES Alteration of Terrain 

(AOT) Bureau, even though an AOT permit is not necessary for this project due to the area of 

disturbance. 

 

The use of Best Management Practices per the NHDES Stormwater Manual have been applied to the 

design of this stormwater management system and will be observed during all stages of construction.  

All land disturbed during construction will be stabilized within thirty days of groundbreaking and 

abutting property owners will suffer minimal adversity resultant to this development. 
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1.0 RAINFALL CHARACTERISTICS 

 

This drainage report includes an existing conditions analysis of the area involved in the proposed 

development, as well as a proposed condition, or post-construction analysis, of the same area. These 

analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD 10.20-3c 

Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve 

numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in analyzing the 

data for the 2 Year – 24 Hour (3.70”), 10 Year – 24 Hour (5.61”), 25 Year – 24 Hour (7.12"), and 50 

Year – 24 Hour (8.53") storm events. This data was taken from the Extreme Precipitation Tables 

developed by the Northeast Regional Climate Center (NRCC), and the values have been increased by 

15% due to the project being within the Coastal/Great Bay Region. 

 

The peak rates of runoff will be reduced from the existing condition, thereby minimizing any potential 

for a negative impact on abutting properties. This is accomplished through treatment of stormwater 

runoff and attenuation of peak flows and volumes resulting from storm events. 

 

2.0 EXISTING CONDITIONS ANALYSIS 

 

In the existing condition, the site consists of two commercial buildings as well as a shed and a paved 

parking area that comprise the former Luster King auto detailing business, which has since closed. 

Most of the area behind the existing commercial development is wooded with light underbrush and 

large ledge outcrops. Due to these features of the woodlands, the woods area has been modelled as 

“fair” rather than “good” for the purposes of stormwater runoff calculations. There is some lawn space 

around the existing developed area as well. 

 

The existing topography and roof ridges divide the subject parcel and offsite contributing watershed 

areas into four subcatchments, draining toward three analysis points. Subcatchment 1 represents the 

front of the subject parcel as well as a stretch of the northbound lane of Sagamore Avenue. This 

subcatchment is entirely developed in the existing condition, and it drains directly into the Sagamore 

Ave. right of way, modelled as Analysis Point 1. 

 

Subcatchment 2S represents a small section of the developed portion of the property which drains to 

the north and on to abutting Tax Map 222, Lot 20, modelled as Analysis Point 2. It is very important 

that peak flows and volumes draining toward Analysis Points 1 and 2 are reduced in the post-

construction condition, as these two analysis points represent a highway and a house lot, respectively. 

 

The largest subcatchment is Subcatchment 3S. Subcatchment 3S is roughly the western quarter of the 

property and it consists primarily of woodland with large ledge outcrops. Subcatchment 3S drains 

toward an existing drainage ditch alongside and below the grade of the Tidewatch Condominium 

private roadway, which is curbed so that no runoff from the roadway itself enters the ditch. This 

drainage ditch is modelled as Reach 1R and it drains toward Analysis Point 3. Analysis Point 3 is an 

existing catch basin adjacent to the community mailbox structure for Tidewatch Condominiums. 

 

Finally, a section of both developed and undeveloped land in the western end of the property drains 

into abutting woodland on the Tidewatch Condominium property and ultimately toward the 

aformemntioned catch basin that is modelled as Analysis Point 3.  

 

Existing soil types were determined through a Site Specific Soil Survey conducted by a Certified Soil 

Scientist. The pervious soils are categorized into Hydrologic Soil Group (HSG) B while the 
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impervious areas of the subject parcel are categorized as Urban Land (SSS Symbol 699). The pervious 

sections of the property are represented as Chatfield-Hollis-Rock Outcrop complex and Chatfield 

Variant (moderately well drained). According to "Ksat Values for New Hampshire Soils," Special 

Publication No. 5 sponsored by the Society of Soil Scientists of Northern New England (SSSNNE), 

Chatfield, Chatfield Variant, and Hollis soils all have identical saturated hydraulic conductivity ranges 

in the B and C horizons. The saturated hydraulic conductivity (Ksat) value for these soils ranges from 

0.6 to 6.0 inches/hour within both the B and C horizons. Therefore, in accordance with standard 

engineering practice, the lowest published Ksat of 0.6 in/hr for these soils types was divided by two in 

order to determine an appropriate Ksat of 0.3 in/hr to use for design. 

 

3.0 PROPOSED CONDITIONS ANALYSIS  

 

The addition of the proposed impervious surfaces causes an increase in the curve number (Cn) and a 

decrease in the time of concentration (Tc), and if a stormwater management system were not 

implemented, the net result of this would be a potential increase in peak rates of runoff from the site. A 

stormwater management system was designed in order to avoid this potential. The proposed 

development, consisting of the aforementioned four (4) residential units with associated paved 

roadway and driveways as well as stormwater management features divide the subject parcel into 

fifteen (15) subcatchments. Subcatchments 1S, 2S, and 4S drain directly toward Analysis Points 1-3, 

respectively, as previously outlined. Subcatchment 3S drains toward the existing drainage ditch on the 

Tidewatch Condominium property, modelled as Reach 1R, which ultimately outlets toward AP3, the 

same as in the existing condition. Subcatchment 5S has been removed from the drainage analysis as it 

was the subcatchment associated with a stormwater pond that has since been removed from the 

drainage design. Subcatchments 6S-9S drain through deep sump catch basins into a closed drainage 

system which outlets toward a bioretention pond modelled as Pond 1P. The deep sump catch basins 

provide pre-treatment of runoff reaching the bioretention pond in lieu of a sediment forebay. The 

bioretention pond is designed to treat and infiltrate runoff directed toward it during smaller storms, or 

in larger storms, infiltrate as much as possible and attenuate and slowly discharge outflow. Any 

discharge from Pond 1P follows a path through Subcatchment 3S represented as Reach 4R, toward 

Reach 1R, the existing ditch on the Tidewatch condominium property leading to Analysis Point 3. 

 

Subcatchments 10S-12S consist of lawn and roof areas that drain toward yard drains 1-3, respectively. 

The runoff that is caught by these yard drains additionally enters the previously described closed 

drainage system that outlets toward Pond 1P. 

 

Subcatchments 13S, 14S, and 15S represent roof and deck areas on Units 3-4 which are routed toward 

infiltration systems adjacent to the units such as stone drip edges and stone underneath a deck. These 

devices are only featured in areas where the basement grade will be above the seasonal high water 

table and the top of ledge. These devices are modelled as Ponds 2P-4P. 

 

Finally, Subcatchment 18S represents the grassed and roof area that drains directly toward Pond 1P 

without passing through the closed drainage system in the proposed condition. 

 

As a result of the implementation of this stormwater management system, peak flows and runoff 

volumes are reduced toward all three analysis points during all analyzed storm events in the proposed 

condition as compared with the existing condition. The NHDES Alteration of Terrain Bureau allows 

an increase in runoff volume of up to 0.1 acre-feet during the 2-year 24-hour storm event. We are 

decreasing runoff volumes and therefore this would be approvable by the AOT Bureau if the project 

needed an AOT permit (which it does not as the area of disturbance is below 100,000 SF). 
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Furthermore, the project as designed exceeds the AOT Bureau’s groundwater recharge volume 

requirement. A GRV worksheet is contained within the appendix of this report in order to illustrate 

this. Therefore, we have designed the drainage system to avoid adverse impacts to abutting 

infrastructure and the requirement per Section 7.1 of the Site Plan Review Regulations to “design 

practices to the maximum extent practical (MEP) to reduce stormwater runoff volumes, maintain 

predevelopment site hydrology, and protect water quality in receiving waters” is met. Furthermore, 

rain gardens (also known as bioretention systems) are recommended as a Low Impact Development 

practice in this same section of the regulations. We are using bioretention systems to treat and 

attenuate runoff from paved areas of the subject parcel in the proposed condition. 

 

According to the NH Stormwater Manual, bioretention systems provide a pollutant removal efficiency 

of 90% for TSS and 65% for nitrogen, and drip edges provide a removal efficiency of 90% for TSS 

and 55% for nitrogen. The City of Portsmouth Site Plan Review Regulations stipulate that stormwater 

BMPs shall either be designed for 80% TSS removal and 50% nitrogen removal of stormwater runoff 

from impervious surfaces. This plan exceeds the requirements for pollutant removal because 

appropriate treatment / groundwater recharge systems are proposed and the Water Quality Volume is 

retained and treated. A breakdown of pollutant removal efficiencies for the entire site is contained 

within the appendix of this report. 

 

5.0  CONCLUSION 

 

This proposed site development will have minimal adverse effect on abutting infrastructures, 

properties, and downstream wetlands by way of stormwater runoff or siltation. Appropriate steps will 

be taken to eliminate erosion and sedimentation; these will be accomplished through the construction 

of a drainage system consisting of site grading, catch basins, yard drains, a bioretention system, stone 

drip edges, and temporary erosion control measures including but not limited to silt fence and the use 

of a stabilized construction entrance. Best Management Practices developed by the State of New 

Hampshire have been utilized in the design of this system and their application will be enforced 

throughout the construction process. Peak rates of runoff from the site will be reduced toward all 

analysis points during all analyzed storm events. 

 

This project disturbs less than 100,000 S.F. and does not require a NHDES Alteration of Terrain 

Permit. 

 

Respectfully Submitted, 

JONES & BEACH ENGINEERS, INC. 

 

 

 

Daniel Meditz, P.E 

Project Engineer



 

APPENDIX I 

 

EXISTING CONDITIONS DRAINAGE ANALYSIS 
 

 

Summary 2 YEAR  

Complete 10 YEAR  

Summary 25 YEAR  

Complete 50 YEAR  



1S

Subcatchment 1S

2S

Subcatchment 2S

3S

Subcatchment 3S

4S

Subcatchment 4S

1R

Ditch on Tidewatch

 Property

AP1

Analysis Point 1

AP2

Analysis Point 2

AP3

Analysis Point 3

Routing Diagram for 18134-EXISTING
Prepared by Jones & Beach Engineers Inc,  Printed 4/19/2024

HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



18134-EXISTING
  Printed  4/19/2024Prepared by Jones & Beach Engineers Inc

Page 2HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.547 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S)

0.230 98 Paved parking, HSG B  (1S, 2S, 4S)

0.114 98 Roofs, HSG B  (1S, 2S, 3S, 4S)

1.538 60 Woods, Fair, HSG B  (2S, 3S, 4S)

2.429 66 TOTAL AREA



18134-EXISTING
  Printed  4/19/2024Prepared by Jones & Beach Engineers Inc

Page 3HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

2.429 HSG B 1S, 2S, 3S, 4S

0.000 HSG C

0.000 HSG D

0.000 Other

2.429 TOTAL AREA
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  Printed  4/19/2024Prepared by Jones & Beach Engineers Inc

Page 4HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=13,001 sf   64.94% Impervious   Runoff Depth>2.19"Subcatchment 1S: Subcatchment 1S
   Flow Length=187'   Tc=6.0 min   CN=85   Runoff=0.75 cfs  0.054 af

Runoff Area=6,082 sf   32.08% Impervious   Runoff Depth>1.31"Subcatchment 2S: Subcatchment 2S
   Flow Length=114'   Tc=6.0 min   CN=73   Runoff=0.20 cfs  0.015 af

Runoff Area=58,629 sf   0.32% Impervious   Runoff Depth>0.62"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=60   Runoff=0.51 cfs  0.069 af

Runoff Area=28,091 sf   15.59% Impervious   Runoff Depth>0.91"Subcatchment 4S: Subcatchment 4S
   Flow Length=216'   Tc=11.5 min   CN=66   Runoff=0.49 cfs  0.049 af

Avg. Flow Depth=0.18'   Max Vel=1.77 fps   Inflow=0.51 cfs  0.069 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=0.51 cfs  0.069 af

   Inflow=0.75 cfs  0.054 afReach AP1: Analysis Point 1
   Outflow=0.75 cfs  0.054 af

   Inflow=0.20 cfs  0.015 afReach AP2: Analysis Point 2
   Outflow=0.20 cfs  0.015 af

   Inflow=0.91 cfs  0.118 afReach AP3: Analysis Point 3
   Outflow=0.91 cfs  0.118 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.188 af   Average Runoff Depth = 0.93"
85.86% Pervious = 2.085 ac     14.14% Impervious = 0.343 ac



Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"18134-EXISTING
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=13,001 sf   64.94% Impervious   Runoff Depth>3.93"Subcatchment 1S: Subcatchment 1S
   Flow Length=187'   Tc=6.0 min   CN=85   Runoff=1.33 cfs  0.098 af

Runoff Area=6,082 sf   32.08% Impervious   Runoff Depth>2.77"Subcatchment 2S: Subcatchment 2S
   Flow Length=114'   Tc=6.0 min   CN=73   Runoff=0.44 cfs  0.032 af

Runoff Area=58,629 sf   0.32% Impervious   Runoff Depth>1.66"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=60   Runoff=1.75 cfs  0.187 af

Runoff Area=28,091 sf   15.59% Impervious   Runoff Depth>2.15"Subcatchment 4S: Subcatchment 4S
   Flow Length=216'   Tc=11.5 min   CN=66   Runoff=1.31 cfs  0.116 af

Avg. Flow Depth=0.34'   Max Vel=2.48 fps   Inflow=1.75 cfs  0.187 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=1.74 cfs  0.186 af

   Inflow=1.33 cfs  0.098 afReach AP1: Analysis Point 1
   Outflow=1.33 cfs  0.098 af

   Inflow=0.44 cfs  0.032 afReach AP2: Analysis Point 2
   Outflow=0.44 cfs  0.032 af

   Inflow=2.86 cfs  0.302 afReach AP3: Analysis Point 3
   Outflow=2.86 cfs  0.302 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.432 af   Average Runoff Depth = 2.14"
85.86% Pervious = 2.085 ac     14.14% Impervious = 0.343 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 1.33 cfs @ 12.09 hrs,  Volume= 0.098 af,  Depth> 3.93"
     Routed to Reach AP1 : Analysis Point 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,476 98 Roofs, HSG B
6,967 98 Paved parking, HSG B
4,558 61 >75% Grass cover, Good, HSG B

13,001 85 Weighted Average
4,558 35.06% Pervious Area
8,443 64.94% Impervious Area

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

2.5 46 0.1090 0.31 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.4 45 0.0670 2.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

0.4 96 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 187 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth> 2.77"
     Routed to Reach AP2 : Analysis Point 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

482 98 Roofs, HSG B
1,469 98 Paved parking, HSG B
3,981 61 >75% Grass cover, Good, HSG B

150 60 Woods, Fair, HSG B

6,082 73 Weighted Average
4,131 67.92% Pervious Area
1,951 32.08% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 53 0.0200 1.30 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

2.8 47 0.0810 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.1 14 0.2100 3.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 114 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 1.75 cfs @ 12.26 hrs,  Volume= 0.187 af,  Depth> 1.66"
     Routed to Reach 1R : Ditch on Tidewatch Property

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

187 98 Roofs, HSG B
9,391 61 >75% Grass cover, Good, HSG B

49,051 60 Woods, Fair, HSG B

58,629 60 Weighted Average
58,442 99.68% Pervious Area

187 0.32% Impervious Area

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

9.0 53 0.0415 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

5.8 47 0.0968 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

0.2 15 0.0968 1.56 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 54 0.0741 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 122 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

17.0 291 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 1.31 cfs @ 12.17 hrs,  Volume= 0.116 af,  Depth> 2.15"
     Routed to Reach AP3 : Analysis Point 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"
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Area (sf) CN Description

2,809 98 Roofs, HSG B
1,571 98 Paved parking, HSG B
5,912 61 >75% Grass cover, Good, HSG B

17,799 60 Woods, Fair, HSG B

28,091 66 Weighted Average
23,711 84.41% Pervious Area
4,380 15.59% Impervious Area

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

1.9 14 0.0210 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

8.4 86 0.1280 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

1.0 87 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 29 0.2860 2.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.5 216 Total

Summary for Reach 1R: Ditch on Tidewatch Property

Inflow Area = 1.346 ac, 0.32% Impervious,  Inflow Depth > 1.66"    for  10 Yr 24 Hr +15% event
Inflow = 1.75 cfs @ 12.26 hrs,  Volume= 0.187 af
Outflow = 1.74 cfs @ 12.27 hrs,  Volume= 0.186 af,  Atten= 0%,  Lag= 0.7 min
     Routed to Reach AP3 : Analysis Point 3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 2.48 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.11 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 112 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 3.07'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 18.18 cfs

1.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 7.00'
Length= 159.0'   Slope= 0.0189 '/'
Inlet Invert= 38.00',  Outlet Invert= 35.00'
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Summary for Reach AP1: Analysis Point 1

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

Inflow Area = 0.298 ac, 64.94% Impervious,  Inflow Depth > 3.93"    for  10 Yr 24 Hr +15% event
Inflow = 1.33 cfs @ 12.09 hrs,  Volume= 0.098 af
Outflow = 1.33 cfs @ 12.09 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP2: Analysis Point 2

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

Inflow Area = 0.140 ac, 32.08% Impervious,  Inflow Depth > 2.77"    for  10 Yr 24 Hr +15% event
Inflow = 0.44 cfs @ 12.09 hrs,  Volume= 0.032 af
Outflow = 0.44 cfs @ 12.09 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP3: Analysis Point 3

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

Inflow Area = 1.991 ac, 5.27% Impervious,  Inflow Depth > 1.82"    for  10 Yr 24 Hr +15% event
Inflow = 2.86 cfs @ 12.23 hrs,  Volume= 0.302 af
Outflow = 2.86 cfs @ 12.23 hrs,  Volume= 0.302 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=13,001 sf   64.94% Impervious   Runoff Depth>5.36"Subcatchment 1S: Subcatchment 1S
   Flow Length=187'   Tc=6.0 min   CN=85   Runoff=1.78 cfs  0.133 af

Runoff Area=6,082 sf   32.08% Impervious   Runoff Depth>4.04"Subcatchment 2S: Subcatchment 2S
   Flow Length=114'   Tc=6.0 min   CN=73   Runoff=0.65 cfs  0.047 af

Runoff Area=58,629 sf   0.32% Impervious   Runoff Depth>2.68"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=60   Runoff=2.94 cfs  0.300 af

Runoff Area=28,091 sf   15.59% Impervious   Runoff Depth>3.29"Subcatchment 4S: Subcatchment 4S
   Flow Length=216'   Tc=11.5 min   CN=66   Runoff=2.05 cfs  0.177 af

Avg. Flow Depth=0.44'   Max Vel=2.85 fps   Inflow=2.94 cfs  0.300 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=2.94 cfs  0.300 af

   Inflow=1.78 cfs  0.133 afReach AP1: Analysis Point 1
   Outflow=1.78 cfs  0.133 af

   Inflow=0.65 cfs  0.047 afReach AP2: Analysis Point 2
   Outflow=0.65 cfs  0.047 af

   Inflow=4.73 cfs  0.477 afReach AP3: Analysis Point 3
   Outflow=4.73 cfs  0.477 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.658 af   Average Runoff Depth = 3.25"
85.86% Pervious = 2.085 ac     14.14% Impervious = 0.343 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=13,001 sf   64.94% Impervious   Runoff Depth>6.72"Subcatchment 1S: Subcatchment 1S
   Flow Length=187'   Tc=6.0 min   CN=85   Runoff=2.21 cfs  0.167 af

Runoff Area=6,082 sf   32.08% Impervious   Runoff Depth>5.28"Subcatchment 2S: Subcatchment 2S
   Flow Length=114'   Tc=6.0 min   CN=73   Runoff=0.84 cfs  0.061 af

Runoff Area=58,629 sf   0.32% Impervious   Runoff Depth>3.72"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=60   Runoff=4.17 cfs  0.418 af

Runoff Area=28,091 sf   15.59% Impervious   Runoff Depth>4.44"Subcatchment 4S: Subcatchment 4S
   Flow Length=216'   Tc=11.5 min   CN=66   Runoff=2.78 cfs  0.238 af

Avg. Flow Depth=0.52'   Max Vel=3.12 fps   Inflow=4.17 cfs  0.418 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=4.17 cfs  0.417 af

   Inflow=2.21 cfs  0.167 afReach AP1: Analysis Point 1
   Outflow=2.21 cfs  0.167 af

   Inflow=0.84 cfs  0.061 afReach AP2: Analysis Point 2
   Outflow=0.84 cfs  0.061 af

   Inflow=6.61 cfs  0.656 afReach AP3: Analysis Point 3
   Outflow=6.61 cfs  0.656 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.884 af   Average Runoff Depth = 4.37"
85.86% Pervious = 2.085 ac     14.14% Impervious = 0.343 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 0.167 af,  Depth> 6.72"
     Routed to Reach AP1 : Analysis Point 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,476 98 Roofs, HSG B
6,967 98 Paved parking, HSG B
4,558 61 >75% Grass cover, Good, HSG B

13,001 85 Weighted Average
4,558 35.06% Pervious Area
8,443 64.94% Impervious Area

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

2.5 46 0.1090 0.31 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.4 45 0.0670 2.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

0.4 96 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 187 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af,  Depth> 5.28"
     Routed to Reach AP2 : Analysis Point 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

482 98 Roofs, HSG B
1,469 98 Paved parking, HSG B
3,981 61 >75% Grass cover, Good, HSG B

150 60 Woods, Fair, HSG B

6,082 73 Weighted Average
4,131 67.92% Pervious Area
1,951 32.08% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 53 0.0200 1.30 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

2.8 47 0.0810 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.1 14 0.2100 3.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 114 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 4.17 cfs @ 12.24 hrs,  Volume= 0.418 af,  Depth> 3.72"
     Routed to Reach 1R : Ditch on Tidewatch Property

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

187 98 Roofs, HSG B
9,391 61 >75% Grass cover, Good, HSG B

49,051 60 Woods, Fair, HSG B

58,629 60 Weighted Average
58,442 99.68% Pervious Area

187 0.32% Impervious Area

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

9.0 53 0.0415 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

5.8 47 0.0968 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

0.2 15 0.0968 1.56 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 54 0.0741 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 122 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

17.0 291 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 2.78 cfs @ 12.16 hrs,  Volume= 0.238 af,  Depth> 4.44"
     Routed to Reach AP3 : Analysis Point 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"
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Area (sf) CN Description

2,809 98 Roofs, HSG B
1,571 98 Paved parking, HSG B
5,912 61 >75% Grass cover, Good, HSG B

17,799 60 Woods, Fair, HSG B

28,091 66 Weighted Average
23,711 84.41% Pervious Area
4,380 15.59% Impervious Area

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

1.9 14 0.0210 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

8.4 86 0.1280 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

1.0 87 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 29 0.2860 2.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.5 216 Total

Summary for Reach 1R: Ditch on Tidewatch Property

Inflow Area = 1.346 ac, 0.32% Impervious,  Inflow Depth > 3.72"    for  50 Yr 24 Hr +15% event
Inflow = 4.17 cfs @ 12.24 hrs,  Volume= 0.418 af
Outflow = 4.17 cfs @ 12.26 hrs,  Volume= 0.417 af,  Atten= 0%,  Lag= 0.7 min
     Routed to Reach AP3 : Analysis Point 3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 3.12 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.34 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 212 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.52' , Surface Width= 4.12'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 18.18 cfs

1.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 7.00'
Length= 159.0'   Slope= 0.0189 '/'
Inlet Invert= 38.00',  Outlet Invert= 35.00'
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Summary for Reach AP1: Analysis Point 1

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

Inflow Area = 0.298 ac, 64.94% Impervious,  Inflow Depth > 6.72"    for  50 Yr 24 Hr +15% event
Inflow = 2.21 cfs @ 12.09 hrs,  Volume= 0.167 af
Outflow = 2.21 cfs @ 12.09 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP2: Analysis Point 2

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

Inflow Area = 0.140 ac, 32.08% Impervious,  Inflow Depth > 5.28"    for  50 Yr 24 Hr +15% event
Inflow = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af
Outflow = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP3: Analysis Point 3

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

Inflow Area = 1.991 ac, 5.27% Impervious,  Inflow Depth > 3.95"    for  50 Yr 24 Hr +15% event
Inflow = 6.61 cfs @ 12.22 hrs,  Volume= 0.656 af
Outflow = 6.61 cfs @ 12.22 hrs,  Volume= 0.656 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.116 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S, 10S, 11S, 12S, 18S)

0.253 98 Paved parking, HSG B  (1S, 6S, 7S, 8S, 9S, 10S, 11S, 18S)

0.226 98 Roofs, HSG B  (3S, 4S, 8S, 10S, 11S, 12S, 13S, 14S, 15S, 18S)

0.008 98 Water Surface, HSG B  (13S, 15S)

0.826 60 Woods, Fair, HSG B  (3S, 4S)

2.429 68 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

2.429 HSG B 1S, 2S, 3S, 4S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S, 18S

0.000 HSG C

0.000 HSG D

0.000 Other

2.429 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=7,392 sf   50.61% Impervious   Runoff Depth>1.79"Subcatchment 1S: Subcatchment 1S
   Flow Length=186'   Tc=6.0 min   CN=80   Runoff=0.35 cfs  0.025 af

Runoff Area=1,728 sf   0.00% Impervious   Runoff Depth>0.66"Subcatchment 2S: Subcatchment 2S
   Flow Length=20'   Slope=0.0500 '/'   Tc=6.0 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=45,177 sf   1.54% Impervious   Runoff Depth>0.66"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=61   Runoff=0.44 cfs  0.057 af

Runoff Area=20,991 sf   8.04% Impervious   Runoff Depth>0.81"Subcatchment 4S: Subcatchment 4S
   Flow Length=210'   Tc=7.9 min   CN=64   Runoff=0.35 cfs  0.032 af

Runoff Area=1,952 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 6S: Subcatchment 6S
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.013 af

Runoff Area=1,516 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  0.010 af

Runoff Area=3,011 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.020 af

Runoff Area=325 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.03 cfs  0.002 af

Runoff Area=3,630 sf   29.12% Impervious   Runoff Depth>1.25"Subcatchment 10S: Subcatchment 10S
   Flow Length=142'   Tc=6.3 min   CN=72   Runoff=0.11 cfs  0.009 af

Runoff Area=4,571 sf   49.42% Impervious   Runoff Depth>1.72"Subcatchment 11S: Subcatchment 11S
   Flow Length=77'   Slope=0.0396 '/'   Tc=6.0 min   CN=79   Runoff=0.21 cfs  0.015 af

Runoff Area=3,734 sf   35.30% Impervious   Runoff Depth>1.38"Subcatchment 12S: Subcatchment 12S
   Flow Length=51'   Slope=0.0320 '/'   Tc=6.0 min   CN=74   Runoff=0.13 cfs  0.010 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 13S: Subcatchment 13S
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  0.006 af

Runoff Area=560 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 14S: Subcatchment 14S
   Tc=6.0 min   CN=98   Runoff=0.05 cfs  0.004 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>3.46"Subcatchment 15S: Subcatchment 15S
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  0.006 af

Runoff Area=9,474 sf   14.12% Impervious   Runoff Depth>0.91"Subcatchment 18S: Subcatchment 18S
   Flow Length=58'   Tc=6.0 min   CN=66   Runoff=0.20 cfs  0.016 af

Avg. Flow Depth=0.18'   Max Vel=1.74 fps   Inflow=0.48 cfs  0.086 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=0.48 cfs  0.086 af
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Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 2R: Flow through 3S
n=0.030   L=81.0'   S=0.3457 '/'   Capacity=740.30 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.01'   Max Vel=0.94 fps   Inflow=0.04 cfs  0.029 afReach 4R: Flow Through 3S
n=0.030   L=220.0'   S=0.0909 '/'   Capacity=66.79 cfs   Outflow=0.04 cfs  0.029 af

   Inflow=0.35 cfs  0.025 afReach AP1: Analysis Point 1
   Outflow=0.35 cfs  0.025 af

   Inflow=0.02 cfs  0.002 afReach AP2: Analysis Point 2
   Outflow=0.02 cfs  0.002 af

   Inflow=0.71 cfs  0.118 afReach AP3: Analysis Point 3
   Outflow=0.71 cfs  0.118 af

Peak Elev=61.42'  Storage=1,704 cf   Inflow=1.20 cfs  0.095 afPond 1P: Bioretention Pond
   Discarded=0.08 cfs  0.063 af   Primary=0.04 cfs  0.029 af   Outflow=0.12 cfs  0.092 af

Peak Elev=64.62'  Storage=0.004 af   Inflow=0.07 cfs  0.006 afPond 2P: Stone Drip Edge
   Discarded=0.00 cfs  0.003 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.003 af

Peak Elev=65.44'  Storage=0.002 af   Inflow=0.05 cfs  0.004 afPond 3P: Stone Under Deck
   Discarded=0.00 cfs  0.003 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.003 af

Peak Elev=63.39'  Storage=0.003 af   Inflow=0.07 cfs  0.006 afPond 4P: Stone Drip Edge
   Discarded=0.00 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.004 af

Peak Elev=62.62'   Inflow=0.27 cfs  0.022 afPond CB101: Catch Basin 101
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0053 '/'   Outflow=0.27 cfs  0.022 af

Peak Elev=62.47'   Inflow=0.39 cfs  0.032 afPond CB102: Catch Basin 102
12.0"  Round Culvert  n=0.012  L=147.0'  S=0.0054 '/'   Outflow=0.39 cfs  0.032 af

Peak Elev=66.74'   Inflow=0.58 cfs  0.045 afPond CB103: Catch Basin 103
12.0"  Round Culvert  n=0.012  L=43.0'  S=0.0070 '/'   Outflow=0.58 cfs  0.045 af

Peak Elev=61.79'   Inflow=1.00 cfs  0.079 afPond CB104: Catch Basin 104
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0067 '/'   Outflow=1.00 cfs  0.079 af

Peak Elev=63.01'   Inflow=0.11 cfs  0.009 afPond YD1: Yard Drain 1
8.0"  Round Culvert  n=0.012  L=9.0'  S=0.0189 '/'   Outflow=0.11 cfs  0.009 af

Peak Elev=67.39'   Inflow=0.21 cfs  0.015 afPond YD2: Yard Drain 2
8.0"  Round Culvert  n=0.012  L=52.0'  S=0.0058 '/'   Outflow=0.21 cfs  0.015 af

Peak Elev=68.23'   Inflow=0.13 cfs  0.010 afPond YD3: Yard Drain 3
8.0"  Round Culvert  n=0.012  L=13.0'  S=0.0923 '/'   Outflow=0.13 cfs  0.010 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.228 af   Average Runoff Depth = 1.12"
79.95% Pervious = 1.942 ac     20.05% Impervious = 0.487 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=7,392 sf   50.61% Impervious   Runoff Depth>3.43"Subcatchment 1S: Subcatchment 1S
   Flow Length=186'   Tc=6.0 min   CN=80   Runoff=0.67 cfs  0.048 af

Runoff Area=1,728 sf   0.00% Impervious   Runoff Depth>1.75"Subcatchment 2S: Subcatchment 2S
   Flow Length=20'   Slope=0.0500 '/'   Tc=6.0 min   CN=61   Runoff=0.08 cfs  0.006 af

Runoff Area=45,177 sf   1.54% Impervious   Runoff Depth>1.74"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=61   Runoff=1.42 cfs  0.151 af

Runoff Area=20,991 sf   8.04% Impervious   Runoff Depth>1.99"Subcatchment 4S: Subcatchment 4S
   Flow Length=210'   Tc=7.9 min   CN=64   Runoff=1.00 cfs  0.080 af

Runoff Area=1,952 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 6S: Subcatchment 6S
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.020 af

Runoff Area=1,516 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  0.016 af

Runoff Area=3,011 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.37 cfs  0.031 af

Runoff Area=325 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.04 cfs  0.003 af

Runoff Area=3,630 sf   29.12% Impervious   Runoff Depth>2.67"Subcatchment 10S: Subcatchment 10S
   Flow Length=142'   Tc=6.3 min   CN=72   Runoff=0.25 cfs  0.019 af

Runoff Area=4,571 sf   49.42% Impervious   Runoff Depth>3.33"Subcatchment 11S: Subcatchment 11S
   Flow Length=77'   Slope=0.0396 '/'   Tc=6.0 min   CN=79   Runoff=0.40 cfs  0.029 af

Runoff Area=3,734 sf   35.30% Impervious   Runoff Depth>2.86"Subcatchment 12S: Subcatchment 12S
   Flow Length=51'   Slope=0.0320 '/'   Tc=6.0 min   CN=74   Runoff=0.28 cfs  0.020 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 13S: Subcatchment 13S
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=560 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 14S: Subcatchment 14S
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  0.006 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>5.37"Subcatchment 15S: Subcatchment 15S
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=9,474 sf   14.12% Impervious   Runoff Depth>2.15"Subcatchment 18S: Subcatchment 18S
   Flow Length=58'   Tc=6.0 min   CN=66   Runoff=0.53 cfs  0.039 af

Avg. Flow Depth=0.32'   Max Vel=2.37 fps   Inflow=1.47 cfs  0.200 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=1.47 cfs  0.199 af
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Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 2R: Flow through 3S
n=0.030   L=81.0'   S=0.3457 '/'   Capacity=740.30 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.02'   Max Vel=0.98 fps   Inflow=0.05 cfs  0.049 afReach 4R: Flow Through 3S
n=0.030   L=220.0'   S=0.0909 '/'   Capacity=66.79 cfs   Outflow=0.05 cfs  0.049 af

   Inflow=0.67 cfs  0.048 afReach AP1: Analysis Point 1
   Outflow=0.67 cfs  0.048 af

   Inflow=0.08 cfs  0.006 afReach AP2: Analysis Point 2
   Outflow=0.08 cfs  0.006 af

   Inflow=2.12 cfs  0.279 afReach AP3: Analysis Point 3
   Outflow=2.12 cfs  0.279 af

Peak Elev=62.21'  Storage=3,721 cf   Inflow=2.30 cfs  0.177 afPond 1P: Bioretention Pond
   Discarded=0.10 cfs  0.106 af   Primary=0.05 cfs  0.049 af   Outflow=0.15 cfs  0.155 af

Peak Elev=65.98'  Storage=0.006 af   Inflow=0.11 cfs  0.009 afPond 2P: Stone Drip Edge
   Discarded=0.00 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.004 af

Peak Elev=65.97'  Storage=0.003 af   Inflow=0.07 cfs  0.006 afPond 3P: Stone Under Deck
   Discarded=0.00 cfs  0.004 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.004 af

Peak Elev=64.56'  Storage=0.005 af   Inflow=0.11 cfs  0.009 afPond 4P: Stone Drip Edge
   Discarded=0.01 cfs  0.006 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.006 af

Peak Elev=62.78'   Inflow=0.49 cfs  0.039 afPond CB101: Catch Basin 101
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0053 '/'   Outflow=0.49 cfs  0.039 af

Peak Elev=62.63'   Inflow=0.68 cfs  0.054 afPond CB102: Catch Basin 102
12.0"  Round Culvert  n=0.012  L=147.0'  S=0.0054 '/'   Outflow=0.68 cfs  0.054 af

Peak Elev=66.91'   Inflow=1.05 cfs  0.080 afPond CB103: Catch Basin 103
12.0"  Round Culvert  n=0.012  L=43.0'  S=0.0070 '/'   Outflow=1.05 cfs  0.080 af

Peak Elev=62.21'   Inflow=1.77 cfs  0.138 afPond CB104: Catch Basin 104
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0067 '/'   Outflow=1.77 cfs  0.138 af

Peak Elev=63.12'   Inflow=0.25 cfs  0.019 afPond YD1: Yard Drain 1
8.0"  Round Culvert  n=0.012  L=9.0'  S=0.0189 '/'   Outflow=0.25 cfs  0.019 af

Peak Elev=67.52'   Inflow=0.40 cfs  0.029 afPond YD2: Yard Drain 2
8.0"  Round Culvert  n=0.012  L=52.0'  S=0.0058 '/'   Outflow=0.40 cfs  0.029 af

Peak Elev=68.34'   Inflow=0.28 cfs  0.020 afPond YD3: Yard Drain 3
8.0"  Round Culvert  n=0.012  L=13.0'  S=0.0923 '/'   Outflow=0.28 cfs  0.020 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.485 af   Average Runoff Depth = 2.40"
79.95% Pervious = 1.942 ac     20.05% Impervious = 0.487 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth> 3.43"
     Routed to Reach AP1 : Analysis Point 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

3,741 98 Paved parking, HSG B
3,651 61 >75% Grass cover, Good, HSG B

7,392 80 Weighted Average
3,651 49.39% Pervious Area
3,741 50.61% Impervious Area

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

2.8 56 0.1250 0.34 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.1 30 0.0670 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.2 14 0.0360 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

0.4 86 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.5 186 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Depth> 1.75"
     Routed to Reach AP2 : Analysis Point 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,728 61 >75% Grass cover, Good, HSG B

1,728 100.00% Pervious Area

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

1.7 20 0.0500 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.7 20 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 1.42 cfs @ 12.26 hrs,  Volume= 0.151 af,  Depth> 1.74"
     Routed to Reach 1R : Ditch on Tidewatch Property

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

695 98 Roofs, HSG B
16,659 61 >75% Grass cover, Good, HSG B
27,823 60 Woods, Fair, HSG B

45,177 61 Weighted Average
44,482 98.46% Pervious Area

695 1.54% Impervious Area

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

9.0 53 0.0415 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

5.8 47 0.0968 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

0.2 15 0.0968 1.56 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 54 0.0741 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 122 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

17.0 291 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 1.00 cfs @ 12.12 hrs,  Volume= 0.080 af,  Depth> 1.99"
     Routed to Reach AP3 : Analysis Point 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

11,135 61 >75% Grass cover, Good, HSG B
8,169 60 Woods, Fair, HSG B
1,687 98 Roofs, HSG B

20,991 64 Weighted Average
19,304 91.96% Pervious Area
1,687 8.04% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 14 0.0357 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.9 14 0.1429 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

3.3 72 0.1333 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.0 80 0.0750 1.37 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 30 0.2667 2.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.9 210 Total

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 0.24 cfs @ 12.09 hrs,  Volume= 0.020 af,  Depth> 5.37"
     Routed to Pond CB101 : Catch Basin 101

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,952 98 Paved parking, HSG B

1,952 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth> 5.37"
     Routed to Pond CB102 : Catch Basin 102

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,516 98 Paved parking, HSG B

1,516 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 8S: Subcatchment 8S

Runoff = 0.37 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth> 5.37"
     Routed to Pond CB103 : Catch Basin 103

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

2,554 98 Paved parking, HSG B
457 98 Roofs, HSG B

3,011 98 Weighted Average
3,011 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Subcatchment 9S

Runoff = 0.04 cfs @ 12.09 hrs,  Volume= 0.003 af,  Depth> 5.37"
     Routed to Pond CB104 : Catch Basin 104

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

325 98 Paved parking, HSG B

325 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 0.25 cfs @ 12.10 hrs,  Volume= 0.019 af,  Depth> 2.67"
     Routed to Pond YD1 : Yard Drain 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

796 98 Roofs, HSG B
2,573 61 >75% Grass cover, Good, HSG B

261 98 Paved parking, HSG B

3,630 72 Weighted Average
2,573 70.88% Pervious Area
1,057 29.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 42 0.1190 0.31 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 58 0.0650 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.4 42 0.0650 1.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 142 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth> 3.33"
     Routed to Pond YD2 : Yard Drain 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,998 98 Roofs, HSG B
2,312 61 >75% Grass cover, Good, HSG B

261 98 Paved parking, HSG B

4,571 79 Weighted Average
2,312 50.58% Pervious Area
2,259 49.42% Impervious Area

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

5.6 77 0.0396 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

5.6 77 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Subcatchment 12S

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 0.020 af,  Depth> 2.86"
     Routed to Pond YD3 : Yard Drain 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

1,318 98 Roofs, HSG B
2,416 61 >75% Grass cover, Good, HSG B

3,734 74 Weighted Average
2,416 64.70% Pervious Area
1,318 35.30% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.4 51 0.0320 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.4 51 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Subcatchment 13S

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth> 5.37"
     Routed to Pond 2P : Stone Drip Edge

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

696 98 Roofs, HSG B
180 98 Water Surface, HSG B

876 98 Weighted Average
876 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 14S: Subcatchment 14S

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth> 5.37"
     Routed to Pond 3P : Stone Under Deck

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

560 98 Roofs, HSG B

560 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 15S: Subcatchment 15S

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth> 5.37"
     Routed to Pond 4P : Stone Drip Edge

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"
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Area (sf) CN Description

696 98 Roofs, HSG B
180 98 Water Surface, HSG B

876 98 Weighted Average
876 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 18S: Subcatchment 18S

Runoff = 0.53 cfs @ 12.10 hrs,  Volume= 0.039 af,  Depth> 2.15"
     Routed to Pond 1P : Bioretention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Yr 24 Hr +15% Rainfall=5.61"

Area (sf) CN Description

8,136 61 >75% Grass cover, Good, HSG B
938 98 Roofs, HSG B
400 98 Paved parking, HSG B

9,474 66 Weighted Average
8,136 85.88% Pervious Area
1,338 14.12% Impervious Area

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

2.5 43 0.0930 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.6 15 0.3333 0.39 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.1 58 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach 1R: Ditch on Tidewatch Property

[62] Hint: Exceeded Reach 2R OUTLET depth by 0.32' @ 12.25 hrs
[62] Hint: Exceeded Reach 4R OUTLET depth by 0.30' @ 12.25 hrs

Inflow Area = 1.685 ac, 18.36% Impervious,  Inflow Depth > 1.42"    for  10 Yr 24 Hr +15% event
Inflow = 1.47 cfs @ 12.26 hrs,  Volume= 0.200 af
Outflow = 1.47 cfs @ 12.27 hrs,  Volume= 0.199 af,  Atten= 0%,  Lag= 0.8 min
     Routed to Reach AP3 : Analysis Point 3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 2.37 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.12 fps,  Avg. Travel Time= 2.4 min
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Peak Storage= 98 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 2.90'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 18.18 cfs

1.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 7.00'
Length= 159.0'   Slope= 0.0189 '/'
Inlet Invert= 38.00',  Outlet Invert= 35.00'

Summary for Reach 2R: Flow through 3S

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : Ditch on Tidewatch Property

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 33.3 sf,  Capacity= 740.30 cfs

50.00'  x  1.00'  deep Parabolic Channel,  n= 0.030  Stream, clean & straight
Length= 81.0'   Slope= 0.3457 '/'
Inlet Invert= 66.00',  Outlet Invert= 38.00'

‡

Summary for Reach 4R: Flow Through 3S

Inflow Area = 0.648 ac, 45.28% Impervious,  Inflow Depth > 0.92"    for  10 Yr 24 Hr +15% event
Inflow = 0.05 cfs @ 13.96 hrs,  Volume= 0.049 af
Outflow = 0.05 cfs @ 14.00 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 2.5 min
     Routed to Reach 1R : Ditch on Tidewatch Property
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 0.98 fps,  Min. Travel Time= 3.7 min
Avg. Velocity = 0.92 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 11 cf @ 14.00 hrs
Average Depth at Peak Storage= 0.02' , Surface Width= 3.10'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 66.79 cfs

3.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 9.00'
Length= 220.0'   Slope= 0.0909 '/'
Inlet Invert= 58.00',  Outlet Invert= 38.00'

‡

Summary for Reach AP1: Analysis Point 1

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

Inflow Area = 0.170 ac, 50.61% Impervious,  Inflow Depth > 3.43"    for  10 Yr 24 Hr +15% event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.048 af
Outflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP2: Analysis Point 2

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

Inflow Area = 0.040 ac, 0.00% Impervious,  Inflow Depth > 1.75"    for  10 Yr 24 Hr +15% event
Inflow = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af
Outflow = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP3: Analysis Point 3

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

Inflow Area = 2.167 ac, 16.06% Impervious,  Inflow Depth > 1.55"    for  10 Yr 24 Hr +15% event
Inflow = 2.12 cfs @ 12.22 hrs,  Volume= 0.279 af
Outflow = 2.12 cfs @ 12.22 hrs,  Volume= 0.279 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Pond 1P: Bioretention Pond

Existing high contour within footprint of filter course = 61.0, SHWT depth = 35" per TP 10, so SHWT El. = 
58.08, which is 0.01' below the bottom of stone. However, in our experience, modelling the SHWTwith 
such a small separation to the bottom of stone causes an unrealistically high amount of infiltration to 
appear in the calculations. Therefore, the SHWT has been modelled 2" lower as a factor of safety.

Inflow Area = 0.648 ac, 45.28% Impervious,  Inflow Depth > 3.28"    for  10 Yr 24 Hr +15% event
Inflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.177 af
Outflow = 0.15 cfs @ 13.96 hrs,  Volume= 0.155 af,  Atten= 93%,  Lag= 111.9 min
Discarded = 0.10 cfs @ 13.96 hrs,  Volume= 0.106 af
Primary = 0.05 cfs @ 13.96 hrs,  Volume= 0.049 af
     Routed to Reach 4R : Flow Through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 62.21' @ 13.96 hrs   Surf.Area= 2,793 sf   Storage= 3,721 cf

Plug-Flow detention time= 260.5 min calculated for 0.155 af (88% of inflow)
Center-of-Mass det. time= 203.0 min ( 1,003.3 - 800.3 )

Volume Invert Avail.Storage Storage Description

#1 58.09' 6,166 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

58.09 466 106.0 0.0 0 0 466
58.10 466 106.0 40.0 2 2 467
59.09 466 106.0 40.0 185 186 572
59.10 466 106.0 15.0 1 187 573
60.59 466 106.0 15.0 104 291 731
60.60 466 106.0 100.0 5 296 732
61.00 2,114 176.0 100.0 476 772 2,304
62.00 2,672 195.0 100.0 2,388 3,160 2,895
63.00 3,285 215.0 100.0 2,973 6,133 3,579
63.01 3,285 215.0 100.0 33 6,166 3,581

Device Routing     Invert Outlet Devices

#1 Primary 58.60' 12.0"  Round Culvert   
L= 18.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 58.60' / 58.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 58.90' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 62.65' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Discarded 58.09' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 57.92'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.10 cfs @ 13.96 hrs  HW=62.21'   (Free Discharge)
4=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.05 cfs @ 13.96 hrs  HW=62.21'  TW=58.02'   (Dynamic Tailwater)
1=Culvert  (Passes 0.05 cfs of 5.26 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.70 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: Stone Drip Edge

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 4' above existing grade and therefore 5.25' above ledge.

Inflow Area = 0.020 ac,100.00% Impervious,  Inflow Depth > 5.37"    for  10 Yr 24 Hr +15% event
Inflow = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.00 cfs @ 15.49 hrs,  Volume= 0.004 af,  Atten= 97%,  Lag= 204.3 min
Discarded = 0.00 cfs @ 15.49 hrs,  Volume= 0.004 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 65.98' @ 15.49 hrs   Surf.Area= 0.004 ac   Storage= 0.006 af

Plug-Flow detention time= 332.3 min calculated for 0.004 af (50% of inflow)
Center-of-Mass det. time= 201.5 min ( 947.3 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1 62.50' 0.006 af 3.00'W x 60.00'L x 3.51'H Prismatoid
0.015 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#0 Secondary 66.01' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 62.50' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 60.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.00 cfs @ 15.49 hrs  HW=65.98'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=62.50'  TW=66.00'   (Dynamic Tailwater)

Summary for Pond 3P: Stone Under Deck

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 3.2' above existing grade and therefore 4.45' above ledge.
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Inflow Area = 0.013 ac,100.00% Impervious,  Inflow Depth > 5.37"    for  10 Yr 24 Hr +15% event
Inflow = 0.07 cfs @ 12.09 hrs,  Volume= 0.006 af
Outflow = 0.00 cfs @ 15.02 hrs,  Volume= 0.004 af,  Atten= 96%,  Lag= 176.3 min
Discarded = 0.00 cfs @ 15.02 hrs,  Volume= 0.004 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 65.97' @ 15.02 hrs   Surf.Area= 0.006 ac   Storage= 0.003 af

Plug-Flow detention time= 294.9 min calculated for 0.004 af (62% of inflow)
Center-of-Mass det. time= 187.7 min ( 933.4 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1 64.70' 0.004 af 14.00'W x 20.00'L x 1.50'H Prismatoid
0.010 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#0 Secondary 66.20' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 64.70' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 61.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.00 cfs @ 15.02 hrs  HW=65.97'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=64.70'  TW=66.00'   (Dynamic Tailwater)

Summary for Pond 4P: Stone Drip Edge

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 4' above existing grade and therefore 5.25' above ledge.

Inflow Area = 0.020 ac,100.00% Impervious,  Inflow Depth > 5.37"    for  10 Yr 24 Hr +15% event
Inflow = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.01 cfs @ 13.80 hrs,  Volume= 0.006 af,  Atten= 94%,  Lag= 103.0 min
Discarded = 0.01 cfs @ 13.80 hrs,  Volume= 0.006 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 64.56' @ 13.80 hrs   Surf.Area= 0.004 ac   Storage= 0.005 af

Plug-Flow detention time= 301.8 min calculated for 0.006 af (71% of inflow)
Center-of-Mass det. time= 209.5 min ( 955.2 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1 61.50' 0.007 af 3.00'W x 60.00'L x 4.51'H Prismatoid
0.019 af Overall  x 40.0% Voids
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Device Routing     Invert Outlet Devices

#0 Secondary 66.01' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 61.50' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 60.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.01 cfs @ 13.80 hrs  HW=64.56'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=61.50'  TW=66.00'   (Dynamic Tailwater)

Summary for Pond CB101: Catch Basin 101

Inflow Area = 0.128 ac, 53.91% Impervious,  Inflow Depth > 3.62"    for  10 Yr 24 Hr +15% event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.039 af
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 0.039 af
     Routed to Pond CB102 : Catch Basin 102

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 62.78' @ 12.09 hrs
Flood Elev= 65.60'

Device Routing     Invert Outlet Devices

#1 Primary 62.30' 12.0"  Round Culvert   
L= 19.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.30' / 62.20'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.48 cfs @ 12.09 hrs  HW=62.77'  TW=62.62'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.48 cfs @ 1.94 fps)

Summary for Pond CB102: Catch Basin 102

Inflow Area = 0.163 ac, 63.75% Impervious,  Inflow Depth > 3.99"    for  10 Yr 24 Hr +15% event
Inflow = 0.68 cfs @ 12.09 hrs,  Volume= 0.054 af
Outflow = 0.68 cfs @ 12.09 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.68 cfs @ 12.09 hrs,  Volume= 0.054 af
     Routed to Pond CB104 : Catch Basin 104

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 62.63' @ 12.09 hrs
Flood Elev= 65.60'

Device Routing     Invert Outlet Devices

#1 Primary 62.10' 12.0"  Round Culvert   
L= 147.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.10' / 61.30'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.67 cfs @ 12.09 hrs  HW=62.62'  TW=62.04'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.67 cfs @ 2.34 fps)
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Summary for Pond CB103: Catch Basin 103

Inflow Area = 0.260 ac, 58.22% Impervious,  Inflow Depth > 3.72"    for  10 Yr 24 Hr +15% event
Inflow = 1.05 cfs @ 12.09 hrs,  Volume= 0.080 af
Outflow = 1.05 cfs @ 12.09 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.05 cfs @ 12.09 hrs,  Volume= 0.080 af
     Routed to Pond CB104 : Catch Basin 104

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 66.91' @ 12.09 hrs
Flood Elev= 73.00'

Device Routing     Invert Outlet Devices

#1 Primary 66.30' 12.0"  Round Culvert   
L= 43.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 66.30' / 66.00'   S= 0.0070 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.03 cfs @ 12.09 hrs  HW=66.90'  TW=62.04'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.03 cfs @ 2.09 fps)

Summary for Pond CB104: Catch Basin 104

Inflow Area = 0.430 ac, 61.04% Impervious,  Inflow Depth > 3.85"    for  10 Yr 24 Hr +15% event
Inflow = 1.77 cfs @ 12.09 hrs,  Volume= 0.138 af
Outflow = 1.77 cfs @ 12.09 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.09 hrs,  Volume= 0.138 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 62.21' @ 13.94 hrs
Flood Elev= 70.80'

Device Routing     Invert Outlet Devices

#1 Primary 61.20' 12.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 61.20' / 60.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.74 cfs @ 12.09 hrs  HW=62.04'  TW=61.45'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.74 cfs @ 2.46 fps)

Summary for Pond YD1: Yard Drain 1

Inflow Area = 0.083 ac, 29.12% Impervious,  Inflow Depth > 2.67"    for  10 Yr 24 Hr +15% event
Inflow = 0.25 cfs @ 12.10 hrs,  Volume= 0.019 af
Outflow = 0.25 cfs @ 12.10 hrs,  Volume= 0.019 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.25 cfs @ 12.10 hrs,  Volume= 0.019 af
     Routed to Pond CB101 : Catch Basin 101

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Peak Elev= 63.12' @ 12.10 hrs
Flood Elev= 65.80'

Device Routing     Invert Outlet Devices

#1 Primary 62.80' 8.0"  Round Culvert   
L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.80' / 62.63'   S= 0.0189 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.25 cfs @ 12.10 hrs  HW=63.12'  TW=62.78'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.25 cfs @ 1.52 fps)

Summary for Pond YD2: Yard Drain 2

Inflow Area = 0.105 ac, 49.42% Impervious,  Inflow Depth > 3.33"    for  10 Yr 24 Hr +15% event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af
     Routed to Pond CB103 : Catch Basin 103

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 67.52' @ 12.09 hrs
Flood Elev= 69.30'

Device Routing     Invert Outlet Devices

#1 Primary 67.10' 8.0"  Round Culvert   
L= 52.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.10' / 66.80'   S= 0.0058 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.39 cfs @ 12.09 hrs  HW=67.52'  TW=66.90'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.39 cfs @ 2.43 fps)

Summary for Pond YD3: Yard Drain 3

Inflow Area = 0.086 ac, 35.30% Impervious,  Inflow Depth > 2.86"    for  10 Yr 24 Hr +15% event
Inflow = 0.28 cfs @ 12.09 hrs,  Volume= 0.020 af
Outflow = 0.28 cfs @ 12.09 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.28 cfs @ 12.09 hrs,  Volume= 0.020 af
     Routed to Pond CB103 : Catch Basin 103

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 68.34' @ 12.09 hrs
Flood Elev= 70.20'

Device Routing     Invert Outlet Devices

#1 Primary 68.00' 8.0"  Round Culvert   
L= 13.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 68.00' / 66.80'   S= 0.0923 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   
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Primary OutFlow  Max=0.28 cfs @ 12.09 hrs  HW=68.34'  TW=66.90'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.28 cfs @ 1.56 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=7,392 sf   50.61% Impervious   Runoff Depth>4.80"Subcatchment 1S: Subcatchment 1S
   Flow Length=186'   Tc=6.0 min   CN=80   Runoff=0.93 cfs  0.068 af

Runoff Area=1,728 sf   0.00% Impervious   Runoff Depth>2.79"Subcatchment 2S: Subcatchment 2S
   Flow Length=20'   Slope=0.0500 '/'   Tc=6.0 min   CN=61   Runoff=0.12 cfs  0.009 af

Runoff Area=45,177 sf   1.54% Impervious   Runoff Depth>2.78"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=61   Runoff=2.36 cfs  0.240 af

Runoff Area=20,991 sf   8.04% Impervious   Runoff Depth>3.09"Subcatchment 4S: Subcatchment 4S
   Flow Length=210'   Tc=7.9 min   CN=64   Runoff=1.60 cfs  0.124 af

Runoff Area=1,952 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 6S: Subcatchment 6S
   Tc=6.0 min   CN=98   Runoff=0.31 cfs  0.026 af

Runoff Area=1,516 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  0.020 af

Runoff Area=3,011 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.47 cfs  0.040 af

Runoff Area=325 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.05 cfs  0.004 af

Runoff Area=3,630 sf   29.12% Impervious   Runoff Depth>3.93"Subcatchment 10S: Subcatchment 10S
   Flow Length=142'   Tc=6.3 min   CN=72   Runoff=0.37 cfs  0.027 af

Runoff Area=4,571 sf   49.42% Impervious   Runoff Depth>4.69"Subcatchment 11S: Subcatchment 11S
   Flow Length=77'   Slope=0.0396 '/'   Tc=6.0 min   CN=79   Runoff=0.56 cfs  0.041 af

Runoff Area=3,734 sf   35.30% Impervious   Runoff Depth>4.14"Subcatchment 12S: Subcatchment 12S
   Flow Length=51'   Slope=0.0320 '/'   Tc=6.0 min   CN=74   Runoff=0.41 cfs  0.030 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 13S: Subcatchment 13S
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.012 af

Runoff Area=560 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 14S: Subcatchment 14S
   Tc=6.0 min   CN=98   Runoff=0.09 cfs  0.007 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>6.88"Subcatchment 15S: Subcatchment 15S
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.012 af

Runoff Area=9,474 sf   14.12% Impervious   Runoff Depth>3.30"Subcatchment 18S: Subcatchment 18S
   Flow Length=58'   Tc=6.0 min   CN=66   Runoff=0.82 cfs  0.060 af

Avg. Flow Depth=0.40'   Max Vel=2.71 fps   Inflow=2.41 cfs  0.312 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=2.41 cfs  0.312 af
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Avg. Flow Depth=0.01'   Max Vel=1.19 fps   Inflow=0.05 cfs  0.003 afReach 2R: Flow through 3S
n=0.030   L=81.0'   S=0.3457 '/'   Capacity=740.30 cfs   Outflow=0.05 cfs  0.003 af

Avg. Flow Depth=0.04'   Max Vel=1.69 fps   Inflow=0.21 cfs  0.070 afReach 4R: Flow Through 3S
n=0.030   L=220.0'   S=0.0909 '/'   Capacity=66.79 cfs   Outflow=0.21 cfs  0.070 af

   Inflow=0.93 cfs  0.068 afReach AP1: Analysis Point 1
   Outflow=0.93 cfs  0.068 af

   Inflow=0.12 cfs  0.009 afReach AP2: Analysis Point 2
   Outflow=0.12 cfs  0.009 af

   Inflow=3.47 cfs  0.436 afReach AP3: Analysis Point 3
   Outflow=3.47 cfs  0.436 af

Peak Elev=62.70'  Storage=5,186 cf   Inflow=3.23 cfs  0.247 afPond 1P: Bioretention Pond
   Discarded=0.12 cfs  0.125 af   Primary=0.21 cfs  0.070 af   Outflow=0.33 cfs  0.195 af

Peak Elev=66.01'  Storage=0.006 af   Inflow=0.14 cfs  0.012 afPond 2P: Stone Drip Edge
   Discarded=0.00 cfs  0.005 af   Secondary=0.05 cfs  0.002 af   Outflow=0.05 cfs  0.007 af

Peak Elev=66.20'  Storage=0.004 af   Inflow=0.09 cfs  0.007 afPond 3P: Stone Under Deck
   Discarded=0.00 cfs  0.004 af   Secondary=0.01 cfs  0.001 af   Outflow=0.01 cfs  0.005 af

Peak Elev=65.51'  Storage=0.007 af   Inflow=0.14 cfs  0.012 afPond 4P: Stone Drip Edge
   Discarded=0.01 cfs  0.008 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.008 af

Peak Elev=62.92'   Inflow=0.68 cfs  0.053 afPond CB101: Catch Basin 101
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0053 '/'   Outflow=0.68 cfs  0.053 af

Peak Elev=62.85'   Inflow=0.92 cfs  0.073 afPond CB102: Catch Basin 102
12.0"  Round Culvert  n=0.012  L=147.0'  S=0.0054 '/'   Outflow=0.92 cfs  0.073 af

Peak Elev=67.04'   Inflow=1.44 cfs  0.110 afPond CB103: Catch Basin 103
12.0"  Round Culvert  n=0.012  L=43.0'  S=0.0070 '/'   Outflow=1.44 cfs  0.110 af

Peak Elev=62.71'   Inflow=2.41 cfs  0.187 afPond CB104: Catch Basin 104
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0067 '/'   Outflow=2.41 cfs  0.187 af

Peak Elev=63.20'   Inflow=0.37 cfs  0.027 afPond YD1: Yard Drain 1
8.0"  Round Culvert  n=0.012  L=9.0'  S=0.0189 '/'   Outflow=0.37 cfs  0.027 af

Peak Elev=67.62'   Inflow=0.56 cfs  0.041 afPond YD2: Yard Drain 2
8.0"  Round Culvert  n=0.012  L=52.0'  S=0.0058 '/'   Outflow=0.56 cfs  0.041 af

Peak Elev=68.42'   Inflow=0.41 cfs  0.030 afPond YD3: Yard Drain 3
8.0"  Round Culvert  n=0.012  L=13.0'  S=0.0923 '/'   Outflow=0.41 cfs  0.030 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.719 af   Average Runoff Depth = 3.55"
79.95% Pervious = 1.942 ac     20.05% Impervious = 0.487 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=7,392 sf   50.61% Impervious   Runoff Depth>6.12"Subcatchment 1S: Subcatchment 1S
   Flow Length=186'   Tc=6.0 min   CN=80   Runoff=1.17 cfs  0.087 af

Runoff Area=1,728 sf   0.00% Impervious   Runoff Depth>3.85"Subcatchment 2S: Subcatchment 2S
   Flow Length=20'   Slope=0.0500 '/'   Tc=6.0 min   CN=61   Runoff=0.17 cfs  0.013 af

Runoff Area=45,177 sf   1.54% Impervious   Runoff Depth>3.84"Subcatchment 3S: Subcatchment 3S
   Flow Length=291'   Tc=17.0 min   CN=61   Runoff=3.32 cfs  0.332 af

Runoff Area=20,991 sf   8.04% Impervious   Runoff Depth>4.20"Subcatchment 4S: Subcatchment 4S
   Flow Length=210'   Tc=7.9 min   CN=64   Runoff=2.19 cfs  0.169 af

Runoff Area=1,952 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 6S: Subcatchment 6S
   Tc=6.0 min   CN=98   Runoff=0.37 cfs  0.031 af

Runoff Area=1,516 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 7S: Subcatchment 7S
   Tc=6.0 min   CN=98   Runoff=0.28 cfs  0.024 af

Runoff Area=3,011 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 8S: Subcatchment 8S
   Tc=6.0 min   CN=98   Runoff=0.57 cfs  0.048 af

Runoff Area=325 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 9S: Subcatchment 9S
   Tc=6.0 min   CN=98   Runoff=0.06 cfs  0.005 af

Runoff Area=3,630 sf   29.12% Impervious   Runoff Depth>5.16"Subcatchment 10S: Subcatchment 10S
   Flow Length=142'   Tc=6.3 min   CN=72   Runoff=0.49 cfs  0.036 af

Runoff Area=4,571 sf   49.42% Impervious   Runoff Depth>6.00"Subcatchment 11S: Subcatchment 11S
   Flow Length=77'   Slope=0.0396 '/'   Tc=6.0 min   CN=79   Runoff=0.71 cfs  0.052 af

Runoff Area=3,734 sf   35.30% Impervious   Runoff Depth>5.40"Subcatchment 12S: Subcatchment 12S
   Flow Length=51'   Slope=0.0320 '/'   Tc=6.0 min   CN=74   Runoff=0.53 cfs  0.039 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 13S: Subcatchment 13S
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.014 af

Runoff Area=560 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 14S: Subcatchment 14S
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=876 sf   100.00% Impervious   Runoff Depth>8.28"Subcatchment 15S: Subcatchment 15S
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.014 af

Runoff Area=9,474 sf   14.12% Impervious   Runoff Depth>4.44"Subcatchment 18S: Subcatchment 18S
   Flow Length=58'   Tc=6.0 min   CN=66   Runoff=1.11 cfs  0.081 af

Avg. Flow Depth=0.51'   Max Vel=3.08 fps   Inflow=3.98 cfs  0.460 afReach 1R: Ditch on Tidewatch Property
n=0.030   L=159.0'   S=0.0189 '/'   Capacity=18.18 cfs   Outflow=3.98 cfs  0.460 af
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Avg. Flow Depth=0.02'   Max Vel=1.55 fps   Inflow=0.12 cfs  0.006 afReach 2R: Flow through 3S
n=0.030   L=81.0'   S=0.3457 '/'   Capacity=740.30 cfs   Outflow=0.12 cfs  0.006 af

Avg. Flow Depth=0.11'   Max Vel=3.19 fps   Inflow=1.18 cfs  0.122 afReach 4R: Flow Through 3S
n=0.030   L=220.0'   S=0.0909 '/'   Capacity=66.79 cfs   Outflow=1.17 cfs  0.122 af

   Inflow=1.17 cfs  0.087 afReach AP1: Analysis Point 1
   Outflow=1.17 cfs  0.087 af

   Inflow=0.17 cfs  0.013 afReach AP2: Analysis Point 2
   Outflow=0.17 cfs  0.013 af

   Inflow=5.03 cfs  0.629 afReach AP3: Analysis Point 3
   Outflow=5.03 cfs  0.629 af

Peak Elev=62.85'  Storage=5,639 cf   Inflow=4.12 cfs  0.315 afPond 1P: Bioretention Pond
   Discarded=0.12 cfs  0.132 af   Primary=1.18 cfs  0.122 af   Outflow=1.30 cfs  0.254 af

Peak Elev=66.01'  Storage=0.006 af   Inflow=0.16 cfs  0.014 afPond 2P: Stone Drip Edge
   Discarded=0.00 cfs  0.005 af   Secondary=0.11 cfs  0.004 af   Outflow=0.11 cfs  0.009 af

Peak Elev=66.20'  Storage=0.004 af   Inflow=0.11 cfs  0.009 afPond 3P: Stone Under Deck
   Discarded=0.00 cfs  0.004 af   Secondary=0.04 cfs  0.002 af   Outflow=0.05 cfs  0.006 af

Peak Elev=66.01'  Storage=0.007 af   Inflow=0.16 cfs  0.014 afPond 4P: Stone Drip Edge
   Discarded=0.01 cfs  0.009 af   Secondary=0.02 cfs  0.001 af   Outflow=0.03 cfs  0.010 af

Peak Elev=63.28'   Inflow=0.86 cfs  0.067 afPond CB101: Catch Basin 101
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0053 '/'   Outflow=0.86 cfs  0.067 af

Peak Elev=63.42'   Inflow=1.14 cfs  0.091 afPond CB102: Catch Basin 102
12.0"  Round Culvert  n=0.012  L=147.0'  S=0.0054 '/'   Outflow=1.14 cfs  0.091 af

Peak Elev=67.16'   Inflow=1.81 cfs  0.139 afPond CB103: Catch Basin 103
12.0"  Round Culvert  n=0.012  L=43.0'  S=0.0070 '/'   Outflow=1.81 cfs  0.139 af

Peak Elev=63.25'   Inflow=3.01 cfs  0.235 afPond CB104: Catch Basin 104
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0067 '/'   Outflow=3.01 cfs  0.235 af

Peak Elev=63.50'   Inflow=0.49 cfs  0.036 afPond YD1: Yard Drain 1
8.0"  Round Culvert  n=0.012  L=9.0'  S=0.0189 '/'   Outflow=0.49 cfs  0.036 af

Peak Elev=67.72'   Inflow=0.71 cfs  0.052 afPond YD2: Yard Drain 2
8.0"  Round Culvert  n=0.012  L=52.0'  S=0.0058 '/'   Outflow=0.71 cfs  0.052 af

Peak Elev=68.50'   Inflow=0.53 cfs  0.039 afPond YD3: Yard Drain 3
8.0"  Round Culvert  n=0.012  L=13.0'  S=0.0923 '/'   Outflow=0.53 cfs  0.039 af

Total Runoff Area = 2.429 ac   Runoff Volume = 0.952 af   Average Runoff Depth = 4.70"
79.95% Pervious = 1.942 ac     20.05% Impervious = 0.487 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 1.17 cfs @ 12.09 hrs,  Volume= 0.087 af,  Depth> 6.12"
     Routed to Reach AP1 : Analysis Point 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

3,741 98 Paved parking, HSG B
3,651 61 >75% Grass cover, Good, HSG B

7,392 80 Weighted Average
3,651 49.39% Pervious Area
3,741 50.61% Impervious Area

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

2.8 56 0.1250 0.34 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.1 30 0.0670 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.2 14 0.0360 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

0.4 86 0.0360 3.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.5 186 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth> 3.85"
     Routed to Reach AP2 : Analysis Point 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,728 61 >75% Grass cover, Good, HSG B

1,728 100.00% Pervious Area

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

1.7 20 0.0500 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.7 20 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 3.32 cfs @ 12.24 hrs,  Volume= 0.332 af,  Depth> 3.84"
     Routed to Reach 1R : Ditch on Tidewatch Property

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

695 98 Roofs, HSG B
16,659 61 >75% Grass cover, Good, HSG B
27,823 60 Woods, Fair, HSG B

45,177 61 Weighted Average
44,482 98.46% Pervious Area

695 1.54% Impervious Area

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

9.0 53 0.0415 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

5.8 47 0.0968 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

0.2 15 0.0968 1.56 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 54 0.0741 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 122 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

17.0 291 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 2.19 cfs @ 12.12 hrs,  Volume= 0.169 af,  Depth> 4.20"
     Routed to Reach AP3 : Analysis Point 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

11,135 61 >75% Grass cover, Good, HSG B
8,169 60 Woods, Fair, HSG B
1,687 98 Roofs, HSG B

20,991 64 Weighted Average
19,304 91.96% Pervious Area
1,687 8.04% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 14 0.0357 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.9 14 0.1429 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.70"

3.3 72 0.1333 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

1.0 80 0.0750 1.37 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 30 0.2667 2.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.9 210 Total

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 0.37 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth> 8.28"
     Routed to Pond CB101 : Catch Basin 101

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,952 98 Paved parking, HSG B

1,952 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 0.024 af,  Depth> 8.28"
     Routed to Pond CB102 : Catch Basin 102

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,516 98 Paved parking, HSG B

1,516 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 8S: Subcatchment 8S

Runoff = 0.57 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth> 8.28"
     Routed to Pond CB103 : Catch Basin 103

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

2,554 98 Paved parking, HSG B
457 98 Roofs, HSG B

3,011 98 Weighted Average
3,011 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Subcatchment 9S

Runoff = 0.06 cfs @ 12.09 hrs,  Volume= 0.005 af,  Depth> 8.28"
     Routed to Pond CB104 : Catch Basin 104

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

325 98 Paved parking, HSG B

325 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 0.49 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth> 5.16"
     Routed to Pond YD1 : Yard Drain 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

796 98 Roofs, HSG B
2,573 61 >75% Grass cover, Good, HSG B

261 98 Paved parking, HSG B

3,630 72 Weighted Average
2,573 70.88% Pervious Area
1,057 29.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 42 0.1190 0.31 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 58 0.0650 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.4 42 0.0650 1.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 142 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 0.71 cfs @ 12.09 hrs,  Volume= 0.052 af,  Depth> 6.00"
     Routed to Pond YD2 : Yard Drain 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,998 98 Roofs, HSG B
2,312 61 >75% Grass cover, Good, HSG B

261 98 Paved parking, HSG B

4,571 79 Weighted Average
2,312 50.58% Pervious Area
2,259 49.42% Impervious Area

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

5.6 77 0.0396 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

5.6 77 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Subcatchment 12S

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 0.039 af,  Depth> 5.40"
     Routed to Pond YD3 : Yard Drain 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

1,318 98 Roofs, HSG B
2,416 61 >75% Grass cover, Good, HSG B

3,734 74 Weighted Average
2,416 64.70% Pervious Area
1,318 35.30% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.4 51 0.0320 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.4 51 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Subcatchment 13S

Runoff = 0.16 cfs @ 12.09 hrs,  Volume= 0.014 af,  Depth> 8.28"
     Routed to Pond 2P : Stone Drip Edge

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

696 98 Roofs, HSG B
180 98 Water Surface, HSG B

876 98 Weighted Average
876 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 14S: Subcatchment 14S

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth> 8.28"
     Routed to Pond 3P : Stone Under Deck

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

560 98 Roofs, HSG B

560 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 15S: Subcatchment 15S

Runoff = 0.16 cfs @ 12.09 hrs,  Volume= 0.014 af,  Depth> 8.28"
     Routed to Pond 4P : Stone Drip Edge

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"
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Area (sf) CN Description

696 98 Roofs, HSG B
180 98 Water Surface, HSG B

876 98 Weighted Average
876 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 18S: Subcatchment 18S

Runoff = 1.11 cfs @ 12.09 hrs,  Volume= 0.081 af,  Depth> 4.44"
     Routed to Pond 1P : Bioretention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"

Area (sf) CN Description

8,136 61 >75% Grass cover, Good, HSG B
938 98 Roofs, HSG B
400 98 Paved parking, HSG B

9,474 66 Weighted Average
8,136 85.88% Pervious Area
1,338 14.12% Impervious Area

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

2.5 43 0.0930 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

0.6 15 0.3333 0.39 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.1 58 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach 1R: Ditch on Tidewatch Property

[62] Hint: Exceeded Reach 2R OUTLET depth by 0.49' @ 12.35 hrs
[62] Hint: Exceeded Reach 4R OUTLET depth by 0.45' @ 12.20 hrs

Inflow Area = 1.685 ac, 18.36% Impervious,  Inflow Depth > 3.28"    for  50 Yr 24 Hr +15% event
Inflow = 3.98 cfs @ 12.34 hrs,  Volume= 0.460 af
Outflow = 3.98 cfs @ 12.35 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.7 min
     Routed to Reach AP3 : Analysis Point 3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 3.08 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.30 fps,  Avg. Travel Time= 2.0 min
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Peak Storage= 205 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.51' , Surface Width= 4.06'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 18.18 cfs

1.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 7.00'
Length= 159.0'   Slope= 0.0189 '/'
Inlet Invert= 38.00',  Outlet Invert= 35.00'

Summary for Reach 2R: Flow through 3S

Inflow = 0.12 cfs @ 12.26 hrs,  Volume= 0.006 af
Outflow = 0.12 cfs @ 12.20 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : Ditch on Tidewatch Property

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 1.55 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 6 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.02' , Surface Width= 6.47'
Bank-Full Depth= 1.00'  Flow Area= 33.3 sf,  Capacity= 740.30 cfs

50.00'  x  1.00'  deep Parabolic Channel,  n= 0.030  Stream, clean & straight
Length= 81.0'   Slope= 0.3457 '/'
Inlet Invert= 66.00',  Outlet Invert= 38.00'

‡

Summary for Reach 4R: Flow Through 3S

Inflow Area = 0.648 ac, 45.28% Impervious,  Inflow Depth > 2.27"    for  50 Yr 24 Hr +15% event
Inflow = 1.18 cfs @ 12.42 hrs,  Volume= 0.122 af
Outflow = 1.17 cfs @ 12.43 hrs,  Volume= 0.122 af,  Atten= 1%,  Lag= 0.8 min
     Routed to Reach 1R : Ditch on Tidewatch Property
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 3.19 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.09 fps,  Avg. Travel Time= 3.4 min

Peak Storage= 81 cf @ 12.43 hrs
Average Depth at Peak Storage= 0.11' , Surface Width= 3.66'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 66.79 cfs

3.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 9.00'
Length= 220.0'   Slope= 0.0909 '/'
Inlet Invert= 58.00',  Outlet Invert= 38.00'

‡

Summary for Reach AP1: Analysis Point 1

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

Inflow Area = 0.170 ac, 50.61% Impervious,  Inflow Depth > 6.12"    for  50 Yr 24 Hr +15% event
Inflow = 1.17 cfs @ 12.09 hrs,  Volume= 0.087 af
Outflow = 1.17 cfs @ 12.09 hrs,  Volume= 0.087 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP2: Analysis Point 2

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

Inflow Area = 0.040 ac, 0.00% Impervious,  Inflow Depth > 3.85"    for  50 Yr 24 Hr +15% event
Inflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af
Outflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Reach AP3: Analysis Point 3

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

Inflow Area = 2.167 ac, 16.06% Impervious,  Inflow Depth > 3.48"    for  50 Yr 24 Hr +15% event
Inflow = 5.03 cfs @ 12.33 hrs,  Volume= 0.629 af
Outflow = 5.03 cfs @ 12.33 hrs,  Volume= 0.629 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Pond 1P: Bioretention Pond

Existing high contour within footprint of filter course = 61.0, SHWT depth = 35" per TP 10, so SHWT El. = 
58.08, which is 0.01' below the bottom of stone. However, in our experience, modelling the SHWTwith 
such a small separation to the bottom of stone causes an unrealistically high amount of infiltration to 
appear in the calculations. Therefore, the SHWT has been modelled 2" lower as a factor of safety.

Inflow Area = 0.648 ac, 45.28% Impervious,  Inflow Depth > 5.84"    for  50 Yr 24 Hr +15% event
Inflow = 4.12 cfs @ 12.09 hrs,  Volume= 0.315 af
Outflow = 1.30 cfs @ 12.42 hrs,  Volume= 0.254 af,  Atten= 68%,  Lag= 19.6 min
Discarded = 0.12 cfs @ 12.42 hrs,  Volume= 0.132 af
Primary = 1.18 cfs @ 12.42 hrs,  Volume= 0.122 af
     Routed to Reach 4R : Flow Through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 62.85' @ 12.42 hrs   Surf.Area= 3,187 sf   Storage= 5,639 cf

Plug-Flow detention time= 216.2 min calculated for 0.254 af (81% of inflow)
Center-of-Mass det. time= 139.8 min ( 930.8 - 791.0 )

Volume Invert Avail.Storage Storage Description

#1 58.09' 6,166 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

58.09 466 106.0 0.0 0 0 466
58.10 466 106.0 40.0 2 2 467
59.09 466 106.0 40.0 185 186 572
59.10 466 106.0 15.0 1 187 573
60.59 466 106.0 15.0 104 291 731
60.60 466 106.0 100.0 5 296 732
61.00 2,114 176.0 100.0 476 772 2,304
62.00 2,672 195.0 100.0 2,388 3,160 2,895
63.00 3,285 215.0 100.0 2,973 6,133 3,579
63.01 3,285 215.0 100.0 33 6,166 3,581

Device Routing     Invert Outlet Devices

#1 Primary 58.60' 12.0"  Round Culvert   
L= 18.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 58.60' / 58.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 58.90' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 62.65' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Discarded 58.09' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 57.92'     Phase-In= 0.10'   
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Discarded OutFlow  Max=0.12 cfs @ 12.42 hrs  HW=62.85'   (Free Discharge)
4=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=1.16 cfs @ 12.42 hrs  HW=62.85'  TW=58.11'   (Dynamic Tailwater)
1=Culvert  (Passes 1.16 cfs of 5.78 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 9.51 fps)
3=Orifice/Grate  (Weir Controls 1.11 cfs @ 1.45 fps)

Summary for Pond 2P: Stone Drip Edge

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 4' above existing grade and therefore 5.25' above ledge.

Inflow Area = 0.020 ac,100.00% Impervious,  Inflow Depth > 8.28"    for  50 Yr 24 Hr +15% event
Inflow = 0.16 cfs @ 12.09 hrs,  Volume= 0.014 af
Outflow = 0.11 cfs @ 12.20 hrs,  Volume= 0.009 af,  Atten= 32%,  Lag= 6.6 min
Discarded = 0.00 cfs @ 12.15 hrs,  Volume= 0.005 af
Secondary = 0.11 cfs @ 12.20 hrs,  Volume= 0.004 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 66.01' @ 12.15 hrs   Surf.Area= 0.004 ac   Storage= 0.006 af

Plug-Flow detention time= 220.2 min calculated for 0.009 af (64% of inflow)
Center-of-Mass det. time= 113.7 min ( 853.7 - 740.0 )

Volume Invert Avail.Storage Storage Description

#1 62.50' 0.006 af 3.00'W x 60.00'L x 3.51'H Prismatoid
0.015 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#0 Secondary 66.01' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 62.50' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 60.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.00 cfs @ 12.15 hrs  HW=66.01'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.20 hrs  HW=66.01'  TW=66.02'   (Dynamic Tailwater)

Summary for Pond 3P: Stone Under Deck

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 3.2' above existing grade and therefore 4.45' above ledge.
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Inflow Area = 0.013 ac,100.00% Impervious,  Inflow Depth > 8.28"    for  50 Yr 24 Hr +15% event
Inflow = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.05 cfs @ 12.30 hrs,  Volume= 0.006 af,  Atten= 56%,  Lag= 13.1 min
Discarded = 0.00 cfs @ 12.25 hrs,  Volume= 0.004 af
Secondary = 0.04 cfs @ 12.30 hrs,  Volume= 0.002 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 66.20' @ 12.25 hrs   Surf.Area= 0.006 ac   Storage= 0.004 af

Plug-Flow detention time= 224.3 min calculated for 0.006 af (66% of inflow)
Center-of-Mass det. time= 122.1 min ( 862.1 - 740.0 )

Volume Invert Avail.Storage Storage Description

#1 64.70' 0.004 af 14.00'W x 20.00'L x 1.50'H Prismatoid
0.010 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#0 Secondary 66.20' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 64.70' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 61.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.00 cfs @ 12.25 hrs  HW=66.20'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.30 hrs  HW=66.20'  TW=66.02'   (Dynamic Tailwater)

Summary for Pond 4P: Stone Drip Edge

Ledge surface modelled 15" below original grade based on TP 1 and TP 4. Proposed grade is 
approximately 4' above existing grade and therefore 5.25' above ledge.

Inflow Area = 0.020 ac,100.00% Impervious,  Inflow Depth > 8.28"    for  50 Yr 24 Hr +15% event
Inflow = 0.16 cfs @ 12.09 hrs,  Volume= 0.014 af
Outflow = 0.03 cfs @ 12.55 hrs,  Volume= 0.010 af,  Atten= 81%,  Lag= 27.8 min
Discarded = 0.01 cfs @ 12.50 hrs,  Volume= 0.009 af
Secondary = 0.02 cfs @ 12.55 hrs,  Volume= 0.001 af
     Routed to Reach 2R : Flow through 3S

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 66.01' @ 12.50 hrs   Surf.Area= 0.004 ac   Storage= 0.007 af

Plug-Flow detention time= 297.2 min calculated for 0.010 af (70% of inflow)
Center-of-Mass det. time= 201.2 min ( 941.2 - 740.0 )

Volume Invert Avail.Storage Storage Description

#1 61.50' 0.007 af 3.00'W x 60.00'L x 4.51'H Prismatoid
0.019 af Overall  x 40.0% Voids
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Device Routing     Invert Outlet Devices

#0 Secondary 66.01' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 61.50' 0.300 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 60.75'     Phase-In= 0.10'   

Discarded OutFlow  Max=0.01 cfs @ 12.50 hrs  HW=66.01'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.55 hrs  HW=66.01'  TW=66.01'   (Dynamic Tailwater)

Summary for Pond CB101: Catch Basin 101

Inflow Area = 0.128 ac, 53.91% Impervious,  Inflow Depth > 6.25"    for  50 Yr 24 Hr +15% event
Inflow = 0.86 cfs @ 12.09 hrs,  Volume= 0.067 af
Outflow = 0.86 cfs @ 12.09 hrs,  Volume= 0.067 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.86 cfs @ 12.09 hrs,  Volume= 0.067 af
     Routed to Pond CB102 : Catch Basin 102

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 63.28' @ 12.10 hrs
Flood Elev= 65.60'

Device Routing     Invert Outlet Devices

#1 Primary 62.30' 12.0"  Round Culvert   
L= 19.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.30' / 62.20'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=63.24'  TW=63.35'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB102: Catch Basin 102

[80] Warning: Exceeded Pond CB101 by 0.14' @ 12.10 hrs (1.10 cfs 0.017 af) 

Inflow Area = 0.163 ac, 63.75% Impervious,  Inflow Depth > 6.69"    for  50 Yr 24 Hr +15% event
Inflow = 1.14 cfs @ 12.09 hrs,  Volume= 0.091 af
Outflow = 1.14 cfs @ 12.09 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.14 cfs @ 12.09 hrs,  Volume= 0.091 af
     Routed to Pond CB104 : Catch Basin 104

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 63.42' @ 12.11 hrs
Flood Elev= 65.60'

Device Routing     Invert Outlet Devices

#1 Primary 62.10' 12.0"  Round Culvert   
L= 147.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.10' / 61.30'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=1.17 cfs @ 12.09 hrs  HW=63.34'  TW=63.16'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.17 cfs @ 1.54 fps)

Summary for Pond CB103: Catch Basin 103

Inflow Area = 0.260 ac, 58.22% Impervious,  Inflow Depth > 6.41"    for  50 Yr 24 Hr +15% event
Inflow = 1.81 cfs @ 12.09 hrs,  Volume= 0.139 af
Outflow = 1.81 cfs @ 12.09 hrs,  Volume= 0.139 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.81 cfs @ 12.09 hrs,  Volume= 0.139 af
     Routed to Pond CB104 : Catch Basin 104

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 67.16' @ 12.09 hrs
Flood Elev= 73.00'

Device Routing     Invert Outlet Devices

#1 Primary 66.30' 12.0"  Round Culvert   
L= 43.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 66.30' / 66.00'   S= 0.0070 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.76 cfs @ 12.09 hrs  HW=67.15'  TW=63.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.76 cfs @ 2.48 fps)

Summary for Pond CB104: Catch Basin 104

Inflow Area = 0.430 ac, 61.04% Impervious,  Inflow Depth > 6.55"    for  50 Yr 24 Hr +15% event
Inflow = 3.01 cfs @ 12.09 hrs,  Volume= 0.235 af
Outflow = 3.01 cfs @ 12.09 hrs,  Volume= 0.235 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.01 cfs @ 12.09 hrs,  Volume= 0.235 af
     Routed to Pond 1P : Bioretention Pond

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 63.25' @ 12.11 hrs
Flood Elev= 70.80'

Device Routing     Invert Outlet Devices

#1 Primary 61.20' 12.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 61.20' / 60.90'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.94 cfs @ 12.09 hrs  HW=63.15'  TW=62.18'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.94 cfs @ 3.74 fps)
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Summary for Pond YD1: Yard Drain 1

Inflow Area = 0.083 ac, 29.12% Impervious,  Inflow Depth > 5.16"    for  50 Yr 24 Hr +15% event
Inflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.036 af
Outflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.10 hrs,  Volume= 0.036 af
     Routed to Pond CB101 : Catch Basin 101

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 63.50' @ 12.15 hrs
Flood Elev= 65.80'

Device Routing     Invert Outlet Devices

#1 Primary 62.80' 8.0"  Round Culvert   
L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 62.80' / 62.63'   S= 0.0189 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.34 cfs @ 12.10 hrs  HW=63.34'  TW=63.25'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.34 cfs @ 1.12 fps)

Summary for Pond YD2: Yard Drain 2

Inflow Area = 0.105 ac, 49.42% Impervious,  Inflow Depth > 6.00"    for  50 Yr 24 Hr +15% event
Inflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.052 af
Outflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.052 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.71 cfs @ 12.09 hrs,  Volume= 0.052 af
     Routed to Pond CB103 : Catch Basin 103

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 67.72' @ 12.09 hrs
Flood Elev= 69.30'

Device Routing     Invert Outlet Devices

#1 Primary 67.10' 8.0"  Round Culvert   
L= 52.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.10' / 66.80'   S= 0.0058 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.70 cfs @ 12.09 hrs  HW=67.71'  TW=67.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.70 cfs @ 2.09 fps)

Summary for Pond YD3: Yard Drain 3

Inflow Area = 0.086 ac, 35.30% Impervious,  Inflow Depth > 5.40"    for  50 Yr 24 Hr +15% event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.039 af
Outflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.53 cfs @ 12.09 hrs,  Volume= 0.039 af
     Routed to Pond CB103 : Catch Basin 103

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Peak Elev= 68.50' @ 12.09 hrs
Flood Elev= 70.20'

Device Routing     Invert Outlet Devices

#1 Primary 68.00' 8.0"  Round Culvert   
L= 13.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 68.00' / 66.80'   S= 0.0923 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.52 cfs @ 12.09 hrs  HW=68.49'  TW=67.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.52 cfs @ 1.88 fps)
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GOVE ENVIRONMENTAL SERVICES, INC. 

8 Continental Dr Bldg 2 Unit H, Exeter, NH  03833-7526 

Ph (603) 778 0644 / Fax (603) 778 0654 

info@gesinc.biz 

www.gesinc.biz 

TEST PIT DATA 
 

Project  635 Sagamore Ave 

Client  635 Sagamore Development LLC 

GES Project No.  GES 2021307 

MM/DD/YY Staff 3-18-2022 JPG 
 

Test Pit No.  1    

ESHWT: n/a    

Termination @ 15”    

Refusal:  15”  SCS Soil: Hollis 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–5” 10YR 3/2 FSL GR FR NONE 

5–15” 10YR 5/6 FSL GR FR NONE 

      

      

 

Test Pit No.  2    

ESHWT: n/a    

Termination @ 25”    

Refusal:  25”  SCS Soil: Chatfield 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–5” 10YR 3/2 FSL GR FR NONE 

5–25” 10YR 5/6 FSL GR FR NONE 

 

 

Test Pit No.  3 

   

ESHWT: n/a    

Termination @ 25”    

Refusal:  25”  SCS Soil: Chatfield 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–6” 10YR 3/2 FSL GR FR NONE 

6–25” 10YR 5/6 FSL GR FR NONE 
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Test Pit No.  4 

   

ESHWT: n/a    

Termination @ 15”    

Refusal:  15”  SCS Soil: Hollis 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–15” 10YR 3/2 FSL GR FR NONE 

      

      

      

 

 

 

Test Pit No.  5 

   

ESHWT: 30”    

Termination @ 36”    

Refusal:  36”  SCS Soil: Chatfield variant 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–8” 10YR 3/2 FSL GR FR NONE 

8–30” 10YR 4/6 FSL GR FR NONE 

30–36” 2.5Y 5/3 FSL GR FR 10% Distinct 

 

 

 

Test Pit No.  6 

   

ESHWT: n/a    

Termination @ 12”    

Refusal:  12”  SCS Soil: Hollis 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–12” 10YR 3/2 FSL GR FR NONE 

 

 

 

 

Test Pit No.  7 

   

ESHWT: n/a    

Termination @ 27”    

Refusal:  27”  SCS Soil: Chatfield 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–4” 10YR 3/2 FSL GR FR NONE 

4–27” 10YR 5/6 FSL GR FR NONE 
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Test Pit No.  8 

ESHWT: 35”    

Termination @ 40”    

Refusal:  40”  SCS Soil: Chatfield variant 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–6” 10YR 3/2 FSL GR FR NONE 

6–35” 10YR 5/6 FSL GR FR NONE 

35–40” 2.5Y 5/3 FSL OM FI 10% Distinct 

      

 

 

Test Pit No.  9 

   

ESHWT: n/a    

Termination @ 27”    

Refusal:  27”  SCS Soil: Chatfield 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–4” 10YR 3/2 FSL GR FR NONE 

4–27” 10YR 5/6 FSL GR FR NONE 

      

      

 

 

Test Pit No.  10 

   

ESHWT: 35    

Termination @ 62”    

Refusal:  62”  SCS Soil: Scituate 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–10” 10YR 3/2 FSL GR FR NONE 

10–35” 10YR 5/6 FSL GR FR NONE 

35–62” 2.5Y 5/3 FSL PL FI 10%, Distinct 

 

 

 

3-21-2022 
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Legend: 

 

FSL = fine sandy loam 

GR = granular 

PL = platy 

FI = firm 
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GOVE ENVIRONMENTAL SERVICES, INC 

 
 

SITE-SPECIFIC SOIL SURVEY REPORT 

For 

635 Sagamore Avenue, Portsmouth, NH 

By 

GES, Inc. 

Project # 2021308 

Date: 02-20-2024 

 

 

 

1. MAPPING STANDARDS 

 

 

Site-Specific Soil Mapping Standards for New Hampshire and Vermont. SSSNNE Special Publication No. 3, 

Version 7.0, July, 2021.   

 

This map product is within the technical standards of the National Cooperative Soil Survey.  It is a special 

purpose product, intended for infiltration requirements by the NH DES Alteration of Terrain Bureau.  The soil 

map was produced by a professional soil scientist and is not a product of the USDA Natural Resources 

Conservation Service.  This report accompanies the soil map. 

 

The site-specific soil map (SSSM) was produced 2-20-2024; prepared by JP Gove, CSS #004, GES, Inc. 

 

Soils were identified with the New Hampshire State-wide Numerical Soils Legend, USDA NRCS, Durham, 

NH. Issue # 10, January 2011. 

 

Hydrologic Soil Group was determined using SSSNNE Special Publication No. 5, Ksat Values for New 

Hampshire Soils, September 2009. 

 

High Intensity Soil Map symbols, based upon SSSNNE Special Publication 1, December 2017, were added to 

the Soil Legend. 

 

Scale of soil map: Approximately 1” = 20’. 

 

Contours Interval:  2 feet 

 

2. LANDFORMS & EXISTING CONDITIONS: 

 

The site is located on sloping hillside that is bedrock controlled.  Rock outcrops are numerous.  At the top of 

the hill, adjacent Sagamore Avenue, is an existing commercial building and paved areas.  Behind the 

impervious areas to the south, the hillside slopes downward.  The area is forested in white pines.  There are no 

wetlands on the site. 
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3. DATE SOIL MAP PRODUCED   

 

 

Date(s) of on-site field work: 3-18-2022  

 

Date(s) of test pits:  3-18-2922 

   

Test pits recorded by:  JP Gove, CSS # 004 

  

 

 

4. GEOGRAPHIC LOCATION AND SIZE OF SITE 

 

 

City or town where soil mapping was conducted:  Portsmouth, NH 

 

Location:   Tax Map 222 Lot 19 

 

Size of area:  Approximately 2 acres 

 

Was the map for the entire lot? Yes 

 

If no, where was the mapping conducted on the parcel: n/a 

 

 

 

5. PURPOSE OF THE SOIL MAP 

 

 

Was the map prepared to meet the requirement of Alteration of Terrain?  No 

 

If no, what was the purpose of the map?   City of Portsmouth requirements 

 

Who was the map prepared for? Jones & Beach Engineers, Inc. 
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6. SOIL IDENTIFICATION LEGEND 

 

Map Unit Symbol Map Unit Name   HISS Symbol Hydrologic Soil Group 

41 Chatfield-Hollis-Rock Outcrop complex  228  B 

289 Chatfield Variant (moderately well drained) 327  B 

699 Urban Land     n/a  Impervious 

   

SLOPE PHASE: 

0-8%  B  8-15%  C  15-25%  D 

25%-50% E  50%+  F 

 

 

 

7.  NARRATIVE MAP UNIT DESCRIPTIONS 

 

SITE-SPECIFIC MAP UNIT: 41 

 

CORRELATED SOIL SERIES:   Chatfield-Hollis-Rock Outcrop complex 
 

LANDSCAPE SETTING:  Sloping to very steep hillside. 

 

CHARACTERISTIC SURFACE FEATURES: Numerous rock outcrops 

 

DRAINAGE CLASS: Well drained 

 

PARENT MATERIAL: Glacial Till 

 

NATURE OF DISSIMILAR INCLUSIONS: With a complex, several similar soils are 

present.  While the major soil is the moderately deep Chatfield, the shallow Hollis and the 

exposed ledge of the Rock Outcrop, are large minor components.  Chatfield is 50%, Hollis is 

25%, and Rock Outcrop is 25%.  A few deeper soil areas are present in hollow in the 

bedrock. 

 

ESTIMATED PERCENTAGE OF DISSIMILAR INCLUSIONS: less than 5%. 
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SOIL PROFILE DESCRIPTIONS- horizon designation, depth, soil texture, Munsell color 

notation, Munsell color of redox features, soil structure, soil consistence, estimated coarse 

fragments, estimated seasonal high water table (ESHWT), observed water table (OBSWT), 

kind of water table (perched, apparent, or both), depth to lithic or paralithic contact: 
 

 

 

Test Pit No.  3 

   

ESHWT: n/a    

Termination @ 25”    

Refusal:  25”  SCS Soil: Chatfield 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–6” 10YR 3/2 FSL GR FR NONE 

6–25” 10YR 5/6 FSL GR FR NONE 

 

No OBSWT, no ESHWT, lithic contact at 25”, 20% rock fragments. 

 

Test Pit No.  1    

ESHWT: n/a    

Termination @ 15”    

Refusal:  15”  SCS Soil: Hollis 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–5” 10YR 3/2 FSL GR FR NONE 

5–15” 10YR 5/6 FSL GR FR NONE 

      

No OBSWT, no ESHWT, lithic contact at 15”, 20% rock fragments. 

 

 

 

SITE-SPECIFIC MAP UNIT: 289 

 

CORRELATED SOIL SERIES:   Chatfield Variant (moderately well drained) 
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LANDSCAPE SETTING: At the top of the slope, a slightly deeper soil area on the northwest corner of 

the site. 

 

CHARACTERISTIC SURFACE FEATURES: Fewer outcrops than the rest of the site. 

 

DRAINAGE CLASS: Moderately well drained. 

 

PARENT MATERIAL: Glacial till. 

 

NATURE OF DISSIMILAR INCLUSIONS:   Scituate soils with a hard pan above the bedrock, 

 

ESTIMATED PERCENTAGE OF DISSIMILAR INCLUSIONS: 5% 

 

SOIL PROFILE DESCRIPTIONS- horizon designation, depth, soil texture, Munsell color notation, Munsell 

color of redox features, soil structure, soil consistence, estimated coarse fragments, estimated seasonal 

high water table (ESHWT), observed water table (OBSWT), kind of water table (perched, apparent, or 

both), depth to lithic or paralithic contact: 

 

 

 

Test Pit No.  5 

   

ESHWT: 30”    

Termination @ 36”    

Refusal:  36”  SCS Soil: Chatfield variant 

Obs. Water: none    

Depth Color Texture Structure Consistence Redox; Quantity/Contrast 

0–8” 10YR 3/2 FSL GR FR NONE 

8–30” 10YR 4/6 FSL GR FR NONE 

30–36” 2.5Y 5/3 FSL GR FR 10% Distinct 

 

ESHWT is 30”,  no OBSWT,  lithic contact at 36”, 20% rock fragments. 
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SITE-SPECIFIC MAP UNIT: 699 

 

CORRELATED SOIL SERIES: Urban land 

 

LANDSCAPE SETTING: Top of slope adjacent to Sagamore Avenue. 

 

CHARACTERISTIC SURFACE FEATURES: Impervious. 

 

DRAINAGE CLASS: N/A 

 

PARENT MATERIAL: N/A 

 

NATURE OF DISSIMILAR INCLUSIONS: N/A 

 

ESTIMATED PERCENTAGE OF DISSIMILAR INCLUSIONS: N/A 

 

SOIL PROFILE DESCRIPTIONS- horizon designation, depth, soil texture, Munsell color notation, Munsell 

color of redox features, soil structure, soil consistence, estimated coarse fragments, estimated seasonal 

high water table (ESHWT), observed water table (OBSWT), kind of water table (perched, apparent, or 

both), depth to lithic or paralithic contact: 

 

N/A  ---- Pavement and buildings. 

 

 

 

 

 

 

 

 



Site Specific Soil Map Report 

 635 Sagamore Ave. 

Page 7 

 

 

 

8 Continental Dr Unit H, Exeter, NH 03833-7507 

Ph (603) 778 0644 / Fax (603) 778 0654 

www.gesinc.biz 

info@gesinc.biz 

 

 

8. RESPONSIBLE SOIL SCIENTIST 

 

Name: James Gove  

 

Certified Soil Scientist Number: 004 

 

 

 

9. OTHER DISTINGUISHING FEATURES OF SITE 

 

Is the site in a natural condition? Yes, with exception of existing development. 
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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 26, Aug 22, 2023

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.

Soil Map—Rockingham County, New Hampshire
(635 Sagamore Ave.)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/8/2024
Page 2 of 3



Map Unit Legend

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

140B Chatfield-Hollis-Canton 
complex, 0 to 8 percent 
slopes, rocky

0.7 30.5%

140D Chatfield-Hollis-Canton 
complex, 15 to 35 percent 
slopes, rocky

1.6 69.5%

Totals for Area of Interest 2.3 100.0%

Soil Map—Rockingham County, New Hampshire 635 Sagamore Ave.

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/8/2024
Page 3 of 3
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About this Project Data & Products Daily Monitoring Documentation

Extreme Precipitation in New York & New EnglandExtreme Precipitation in New York & New England
An Interactive Web Tool for Extreme Precipitation AnalysisAn Interactive Web Tool for Extreme Precipitation Analysis

Version 2.0 Copyright 2010-2022
This project is a joint collaboration between:

Northeast Regional Climate Center (NRCC) Natural Resources Conservation Service (NRCS)

Contact: precip@cornell.edu
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Tables - HTML
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Tables - Text/CSV
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Graphical
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Select Options
Smoothing
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Delivery
Popup

Submit
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Hybrid Map

Satellite Terrain

Locate by Address
635 Sagamore Avenue, →

Locate by Lat/Lon
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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 43.058 degrees North

Longitude 70.753 degrees West
Elevation 10 feet
Date/Time Wed Feb 21 2024 09:41:54 GMT-0500 (Eastern Standard

Time)

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.65 0.82 1.04 1yr 0.70 0.98 1.21 1.56 2.03 2.67 2.94 1yr 2.36 2.82 3.24 3.96 4.57

2yr 0.32 0.50 0.62 0.82 1.03 1.30 2yr 0.89 1.18 1.52 1.94 2.49 3.22 3.58 2yr 2.85 3.45 3.95 4.70 5.35

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.15 4.08 4.60 5yr 3.61 4.42 5.07 5.96 6.73

10yr 0.41 0.65 0.82 1.12 1.46 1.90 10yr 1.26 1.73 2.24 2.90 3.76 4.88 5.55 10yr 4.32 5.34 6.12 7.14 8.01

25yr 0.48 0.76 0.97 1.34 1.78 2.35 25yr 1.54 2.15 2.79 3.65 4.76 6.19 7.13 25yr 5.48 6.86 7.85 9.07 10.09

50yr 0.54 0.86 1.11 1.55 2.08 2.77 50yr 1.80 2.54 3.31 4.35 5.69 7.42 8.62 50yr 6.57 8.29 9.48 10.87 12.02

100yr 0.60 0.97 1.25 1.78 2.43 3.28 100yr 2.10 2.99 3.93 5.19 6.80 8.89 10.42 100yr 7.87 10.02 11.46 13.04 14.33

200yr 0.68 1.11 1.44 2.06 2.85 3.86 200yr 2.46 3.54 4.65 6.17 8.12 10.65 12.60 200yr 9.43 12.12 13.85 15.64 17.09

500yr 0.81 1.33 1.73 2.51 3.51 4.80 500yr 3.03 4.41 5.81 7.76 10.28 13.54 16.21 500yr 11.98 15.59 17.81 19.90 21.58

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.62 0.86 0.93 1.33 1.69 2.26 2.51 1yr 2.00 2.41 2.88 3.20 3.93

2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.33 3.07 3.47 2yr 2.72 3.33 3.84 4.56 5.11

5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.11 2.73 3.80 4.21 5yr 3.36 4.05 4.74 5.56 6.27

10yr 0.39 0.59 0.74 1.03 1.33 1.60 10yr 1.15 1.57 1.81 2.38 3.05 4.39 4.88 10yr 3.88 4.70 5.48 6.45 7.23

25yr 0.44 0.67 0.83 1.19 1.57 1.90 25yr 1.35 1.86 2.10 2.74 3.52 4.77 5.92 25yr 4.22 5.70 6.70 7.85 8.73

50yr 0.48 0.73 0.92 1.32 1.77 2.17 50yr 1.53 2.12 2.35 3.06 3.91 5.40 6.84 50yr 4.78 6.58 7.79 9.11 10.08

100yr 0.54 0.81 1.02 1.47 2.02 2.47 100yr 1.74 2.42 2.63 3.39 4.33 6.08 7.90 100yr 5.38 7.60 9.07 10.60 11.64

200yr 0.59 0.89 1.13 1.64 2.29 2.82 200yr 1.97 2.75 2.94 3.75 4.76 6.83 9.12 200yr 6.05 8.77 10.54 12.34 13.47

500yr 0.69 1.02 1.32 1.92 2.72 3.37 500yr 2.35 3.29 3.42 4.28 5.41 7.97 11.03 500yr 7.06 10.61 12.87 15.13 16.32

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.29 0.44 0.54 0.72 0.89 1.08 1yr 0.77 1.06 1.26 1.74 2.20 2.99 3.18 1yr 2.64 3.05 3.59 4.38 5.06

2yr 0.34 0.52 0.64 0.87 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.43 3.72 2yr 3.03 3.57 4.10 4.86 5.64

5yr 0.40 0.62 0.77 1.05 1.34 1.63 5yr 1.16 1.59 1.89 2.54 3.25 4.36 4.98 5yr 3.85 4.79 5.40 6.40 7.18

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.94 2.29 3.11 3.96 5.36 6.22 10yr 4.74 5.98 6.84 7.87 8.78

25yr 0.58 0.88 1.09 1.56 2.06 2.58 25yr 1.77 2.52 2.96 4.08 5.17 7.77 8.36 25yr 6.87 8.04 9.18 10.37 11.44

50yr 0.67 1.03 1.28 1.84 2.48 3.15 50yr 2.14 3.08 3.61 5.01 6.35 9.71 10.48 50yr 8.60 10.08 11.48 12.76 14.00

100yr 0.80 1.20 1.51 2.17 2.98 3.83 100yr 2.57 3.75 4.39 6.18 7.80 12.14 13.13 100yr 10.74 12.62 14.35 15.74 17.13

200yr 0.93 1.40 1.78 2.57 3.58 4.69 200yr 3.09 4.58 5.36 7.61 9.60 15.22 16.46 200yr 13.47 15.83 17.96 19.40 20.96

500yr 1.16 1.72 2.22 3.22 4.58 6.09 500yr 3.95 5.95 6.96 10.07 12.65 20.54 22.22 500yr 18.18 21.36 24.18 25.57 27.38

+15% due to location in Coastal/Great Bay Region
2yr: 3.22*1.15 = 3.70 in
10yr: 4.88*1.15 = 5.16 in
25yr: 6.19*1.15 = 7.12 in
50yr: 7.42*1.15 = 8.53 in

http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
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RIP RAP CALCULATIONS

"Luster Cluster"

635 Sagamore Ave.

Portsmouth, NH

Jones & Beach Engineers, Inc. 

P.O. Box 219

Stratham, NH  03885

3/14/2024 REVISED 4/19/2024

Rip Rap equations were obtained from the Stormwater Management and Erosion

Control Handbook for Urban and Developing Areas in New Hampshire.

 Aprons are sized for the 10-Year storm event.

TAILWATER < HALF THE Do

La = (1.8 x Q) / D0
3/2

 + (7 x Do)

W = La + (3 x Do) or defined channel width

d50 = (0.02 x Q
4/3

) / (Tw x D0)

Culvert or Tailwater Discharge Diameter Length of Width of d50-Median Stone

Catch Basin (Feet) (C.F.S.) of Pipe Rip Rap Rip Rap Rip Rap

(Sta. No.) Tw Q Do La (feet) W (feet) d50 (feet)

1P Outlet Pipe 0.12 0.21 1 7.4 10 0.02                             

TAILWATER > HALF THE Do

La = (3.0 x Q) / D0
3/2

 + (7 x Do)

W = (0.4 x La) + (3 x Do) or defined channel width

d50 = (0.02 x Q
4/3

) / (Tw x D0)

Culvert or Tailwater Discharge Diameter Length of Width of d50-Median Stone

Catch Basin (Feet) (C.F.S.) of Pipe Rip Rap Rip Rap Rip Rap

(Sta. No.) Tw Q Do La (feet) W (feet) d50 (feet)

CB4 Outlet Pipe 0.66 2.41 1 14.2 9 0.10                             



Table 7-24 -- Recommended Rip Rap Gradation Ranges  

d50 Size = 0.25 Feet 3 Inches

% of Weight Smaller Size of Stone (Inches)

Than the Given d50 Size From To

100% 5 6

85% 4 5

50% 3 5

15% 1 2

Table 7-24 -- Recommended Rip Rap Gradation Ranges  

d50 Size = 0.5 Feet 6 Inches

% of Weight Smaller Size of Stone (Inches)

Than the Given d50 Size From To

100% 9 12

85% 8 11

50% 6 9

15% 2 3



 

APPENDIX VIII 

 
BMP Worksheets 

  



Type/Node Name:

Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).

0.65          ac A = Area draining to the practice

0.29          ac AI = Impervious area draining to the practice

0.45          decimal I = Percent impervious area draining to the practice, in decimal form

0.46          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.30          ac-in WQV= 1” x Rv x A

1,076        cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

269           cf 25% x WQV (check calc for sediment forebay volume)

807           cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

sf ASA = Surface area of the practice

iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

- hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:

61.15        ft EWQV = Elevation of WQV (attach stage-storage table) 

0.11          cfs QWQV = Discharge at the EWQV (attach stage-discharge table)

5.44          hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

59.10        feet EFC = Elevation of the bottom of the filter course material
2

58.60        feet EUD = Invert elevation of the underdrain (UD), if applicable

58.08        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

55.83        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

0.50          feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

3.27          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

1.02          feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

62.85        ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

63.00        ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check. < 10 ac

cf V = Volume of storage
3
 (attach a stage-storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

8 Yes/No Access grate provided? ← yes

Deep Sump CBs

Bioretention Pond (1P)

(Env-Wq 1508.07)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

FILTRATION PRACTICE DESIGN CRITERIA



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

4,806        cf V = Volume of storage
3
 (attach a stage-storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet D4 Note what sheet in the plan set contains the filter course specification

3.0 :1 Pond side slopes > 3:1

Sheet D4 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.

mod. 304.1 (see 

spec)

Designer's Notes:

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019

SHWT elevation at high contour is only 0.01' below the bottom of the stone. However, we modelled it 2" lower in

to the SHWT causes an unrealistically high amount of exfiltration to appear in the results.

the HydroCAD calculations as a factor of safety. Modelling such a small separation from the bottom of the stone

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 

1504.14 for guidance on determining the infiltration rate.



Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"18134-PROPOSED
  Printed  4/19/2024Prepared by Jones & Beach Engineers Inc

Page 2HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: Bioretention Pond

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

58.09 466 0
58.14 466 9
58.19 466 19
58.24 466 28
58.29 466 37
58.34 466 47
58.39 466 56
58.44 466 65
58.49 466 75
58.54 466 84
58.59 466 93
58.64 466 103
58.69 466 112
58.74 466 121
58.79 466 130
58.84 466 140
58.89 466 149
58.94 466 158
58.99 466 168
59.04 466 177
59.09 466 186
59.14 466 190
59.19 466 193
59.24 466 197
59.29 466 200
59.34 466 204
59.39 466 207
59.44 466 211
59.49 466 214
59.54 466 218
59.59 466 221
59.64 466 225
59.69 466 228
59.74 466 232
59.79 466 235
59.84 466 239
59.89 466 242
59.94 466 246
59.99 466 249
60.04 466 253
60.09 466 256
60.14 466 260
60.19 466 263
60.24 466 267
60.29 466 270
60.34 466 274
60.39 466 277
60.44 466 281
60.49 466 284
60.54 466 288
60.59 466 291
60.64 577 317

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

60.69 733 349
60.74 907 390
60.79 1,100 440
60.84 1,312 501
60.89 1,542 572
60.94 1,791 655
60.99 2,058 751
61.04 2,135 857
61.09 2,162 965
61.14 2,188 1,073
61.19 2,215 1,183
61.24 2,242 1,295
61.29 2,269 1,408
61.34 2,296 1,522
61.39 2,324 1,637
61.44 2,351 1,754
61.49 2,379 1,872
61.54 2,407 1,992
61.59 2,435 2,113
61.64 2,464 2,236
61.69 2,492 2,360
61.74 2,521 2,485
61.79 2,549 2,612
61.84 2,578 2,740
61.89 2,607 2,869
61.94 2,637 3,001
61.99 2,666 3,133
62.04 2,695 3,267
62.09 2,725 3,403
62.14 2,754 3,540
62.19 2,784 3,678
62.24 2,813 3,818
62.29 2,843 3,959
62.34 2,873 4,102
62.39 2,904 4,247
62.44 2,934 4,393
62.49 2,964 4,540
62.54 2,995 4,689
62.59 3,026 4,840
62.64 3,057 4,992
62.69 3,088 5,145
62.74 3,120 5,301
62.79 3,151 5,457
62.84 3,183 5,616
62.89 3,214 5,776
62.94 3,246 5,937
62.99 3,279 6,100

WQV El.

End cap
invert

Overflow

End cap inv. = 58.9
Vol. below = 149 cf for GRV
calculation

WQV Required = 1,076 cf
WQV El. = 61.15

Overflow el. = 62.65
Vol. below = 4,992 cf

Bottom of filter course el. =
59.1

4992-186 = 4,806 cf

WQV Provided = 4,806 cf
>> 1,076 cf



Type III 24-hr  50 Yr 24 Hr +15% Rainfall=8.53"18134-PROPOSED
  Printed  4/19/2024Prepared by Jones & Beach Engineers Inc

Page 1HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 1P: Bioretention Pond

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

58.09 0.00 0.00 0.00
58.14 0.00 0.00 0.00
58.19 0.01 0.01 0.00
58.24 0.01 0.01 0.00
58.29 0.01 0.01 0.00
58.34 0.01 0.01 0.00
58.39 0.01 0.01 0.00
58.44 0.01 0.01 0.00
58.49 0.01 0.01 0.00
58.54 0.01 0.01 0.00
58.59 0.01 0.01 0.00
58.64 0.01 0.01 0.00
58.69 0.01 0.01 0.00
58.74 0.02 0.02 0.00
58.79 0.02 0.02 0.00
58.84 0.02 0.02 0.00
58.89 0.02 0.02 0.00
58.94 0.02 0.02 0.00
58.99 0.03 0.02 0.01
59.04 0.03 0.02 0.01
59.09 0.03 0.02 0.01
59.14 0.03 0.02 0.01
59.19 0.04 0.02 0.01
59.24 0.04 0.03 0.01
59.29 0.04 0.03 0.02
59.34 0.04 0.03 0.02
59.39 0.05 0.03 0.02
59.44 0.05 0.03 0.02
59.49 0.05 0.03 0.02
59.54 0.05 0.03 0.02
59.59 0.05 0.03 0.02
59.64 0.05 0.03 0.02
59.69 0.06 0.03 0.02
59.74 0.06 0.03 0.02
59.79 0.06 0.04 0.02
59.84 0.06 0.04 0.02
59.89 0.06 0.04 0.03
59.94 0.06 0.04 0.03
59.99 0.07 0.04 0.03
60.04 0.07 0.04 0.03
60.09 0.07 0.04 0.03
60.14 0.07 0.04 0.03
60.19 0.07 0.04 0.03
60.24 0.07 0.04 0.03
60.29 0.08 0.05 0.03
60.34 0.08 0.05 0.03
60.39 0.08 0.05 0.03
60.44 0.08 0.05 0.03
60.49 0.08 0.05 0.03
60.54 0.08 0.05 0.03
60.59 0.08 0.05 0.03
60.64 0.09 0.05 0.03

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

60.69 0.09 0.05 0.03
60.74 0.09 0.06 0.04
60.79 0.09 0.06 0.04
60.84 0.10 0.06 0.04
60.89 0.10 0.06 0.04
60.94 0.10 0.07 0.04
60.99 0.11 0.07 0.04
61.04 0.11 0.07 0.04
61.09 0.11 0.07 0.04
61.14 0.11 0.07 0.04
61.19 0.12 0.08 0.04
61.24 0.12 0.08 0.04
61.29 0.12 0.08 0.04
61.34 0.12 0.08 0.04
61.39 0.12 0.08 0.04
61.44 0.12 0.08 0.04
61.49 0.13 0.08 0.04
61.54 0.13 0.09 0.04
61.59 0.13 0.09 0.04
61.64 0.13 0.09 0.04
61.69 0.13 0.09 0.04
61.74 0.13 0.09 0.04
61.79 0.14 0.09 0.04
61.84 0.14 0.09 0.04
61.89 0.14 0.09 0.05
61.94 0.14 0.10 0.05
61.99 0.14 0.10 0.05
62.04 0.15 0.10 0.05
62.09 0.15 0.10 0.05
62.14 0.15 0.10 0.05
62.19 0.15 0.10 0.05
62.24 0.15 0.10 0.05
62.29 0.15 0.11 0.05
62.34 0.16 0.11 0.05
62.39 0.16 0.11 0.05
62.44 0.16 0.11 0.05
62.49 0.16 0.11 0.05
62.54 0.16 0.11 0.05
62.59 0.16 0.11 0.05
62.64 0.17 0.12 0.05
62.69 0.27 0.12 0.15
62.74 0.52 0.12 0.40
62.79 0.84 0.12 0.72
62.84 1.24 0.12 1.12
62.89 1.69 0.12 1.56
62.94 2.18 0.13 2.06
62.99 2.73 0.13 2.60

WQV El. = 61.15
Q(WQV) = 0.11 cfs



(Env-Wq 1507.04)

 ac Area of HSG A soil that was replaced by impervious cover 0.40"

0.12      ac Area of HSG B soil that was replaced by impervious cover 0.25"

 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

0.031 ac-in GRV = AI * Rd 

113      cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Stone Beneath Deck: (14 ft * 20 ft  *1.5 ft)*0.4 = 168 cf

GROUNDWATER RECHARGE VOLULME (GRV) CALCULATION

Stone Drip Edges, 40% Stone Voids:

((3 ft * 60 ft * 3.5 ft)+(3 ft * 60 ft * 4.5 ft)+)*0.4 = 576 cf

Eco Paver, 40% Voids: (13 ft * 17 ft * 1 ft)*0.4 = 88 cf

GRV Provided = 576+88+168+149 = 981 cf >> 113 cf

NHDES Alteration of Terrain                                                                                                          Last Revised December 2017

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-

Wq 1507.04):

Bioretention: 149 cf GRV provided below UD end cap orifice per stage storage table
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POLLUTANT REMOVAL CALCULATIONS

BMP Drip Edge Bioretention None Total Required

Acres Impervious 0.032 0.293 0.036 0.361

TSS Removal (%) 90% 90% 0% 81% 80%

TN Removal (%) 55% 65% 0% 68% 50%

Calculations are based on post-construction impervious surfaces on the subject parcel.

TSS removal of 86% provided exceeds 80% requirement

TN removal of 65% provided exceeds 50% requirement



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Stormwater 
Ponds

Wet Pond B, F 70% 35% 45%
Wet Extended Detention 

Pond A, B 80% 55% 68%

Micropool Extended 
Detention Pond TBA

Multiple Pond System TBA
Pocket Pond TBA

Stormwater 
Wetlands

Shallow Wetland A, B, F, I 80% 55% 45%
Extended Detention Wetland A, B, F, I 80% 55% 45%

Pond/Wetland System TBA
Gravel Wetland H 95% 85% 64%

Infiltration 
Practices

Infiltration Trench (≥75 ft from 
surface water) B, D, I 90% 55% 60%

Infiltration Trench (<75 ft from 
surface water) B, D, I 90% 10% 60%

Infiltration Basin (≥75 ft from 
surface water) A, F, B, D, I 90% 60% 65%

Infiltration Basin (<75 ft from 
surface water) A, F, B, D, I 90% 10% 65%

Dry Wells 90% 55% 60%
Drip Edges 90% 55% 60%

Filtering 
Practices

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (≥75 ft from surface 

water)

A, F, B, D, I 90% 60% 65%

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (<75 ft from surface 

water)

A, F, B, D, I 90% 10% 65%

Aboveground or Underground 
Sand Filter with underdrain A, I, F, G, H 85% 10% 45%

Tree Box Filter TBA
Bioretention System I, G, H 90% 65% 65%

Permeable Pavement that 
infiltrates WQV (≥75 ft from 

surface water)
A, F, B, D, I 90% 60% 65%

Permeable Pavement that 
infiltrates WQV (<75 ft from 

surface water)
A, F, B, D, I 90% 10% 65%

Permeable Pavement with 
underdrain

Use TN and 
TP values for 
sand filter w/
underdrain and 
outlet pipe

90% 10% 45%



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Treatment 
Swales

Flow Through Treatment 
Swale TBA

Vegetated 
Buffers Vegetated Buffers A, B, I 73% 40% 45%

Pre-
Treatment 
Practices

Sediment Forebay TBA
Vegetated Filter Strip A, B, I 73% 40% 45%
Vegetated Swale A, B, C, F, H, I 65% 20% 25%

Flow-Through Device - 
Hydrodynamic Separator A, B, G, H 35% 10% 5%

Flow-Through Device - ADS 
Underground Multichamber 
Water Quality Unit (WQU)

G, H 72% 10% 9%

Other Flow-Through Devices TBA
Off-line Deep Sump Catch 

Basin J, K, L, M 15% 5% 5%
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Inspection and Maintenance of Facilities and Property 
 

 

A. Maintenance of Common Facilities or Property 

 

1. The Condominium Association, future owners and assigns are responsible to perform the 

maintenance obligations or hire a Professional Engineer to review the site on an annual basis 

for maintenance and certification of the stormwater system.  The Association, future owners 

and assigns shall keep receipts and records of all maintenance companies hired throughout 

the year to submit along with the following form and shall submit an Operations and 

Maintenance report on a yearly basis to the Portsmouth Planning Department by December 

31st. 

 

B. General Inspection and Maintenance Requirements 

 

1. Permanent stormwater and sediment and erosion control facilities to be maintained on the 

site include, but are not limited to, the following: 

 

a. Roadway and driveways 

b. Vegetation and landscaping 

c. Bioretention systems 

d. Catch Basins & Yard Drains 

e. Permeable Paver Patio 

f. Stone Drip Edges 

g. Culverts 

h. Rip-Rap Outlet Protection Aprons 

i. Swale 

 

2. Maintenance of permanent measures shall follow the following schedule: 

 

a. Normal winter roadway maintenance including plowing and snow removal. Road 

sweeping at the end of every winter, preferably before the start of the spring rain season. 

 

b. Annual inspection of the site for erosion, destabilization, settling, and sloughing.  Any 

needed repairs are to be conducted immediately. Annual inspection of site’s vegetation 

and landscaping. Any areas that are bare shall be reseeded and mulched with hay or, if 

the case is extreme, loamed and seeded or sodded to ensure adequate vegetative cover. 

Landscape specimens shall be replaced in kind, if they are found to be dead or dying. 

 

c. Bioretention Systems: 

 

• Visually inspect monthly and repair erosion. Use small stones to stabilize erosion 

along drainage paths.  

• Check the pH once a year if grass is not surviving. Apply an alkaline product, such as 

limestone, if needed. 

• Re-seed any bare areas by hand as needed.  



   

 

• Immediately after the completion of cell construction, water grass for 14 consecutive 

days unless there is sufficient natural rainfall.  

• Once a month (more frequently in the summer), the land owner or Association shall 

visually inspect vegetation for disease or pest problems and treat as required. 

• During times of extended drought, look for physical features of stress. Water in the 

early morning as needed.  

• Weed regularly, if needed.  

• After rainstorms, inspect the cell and make sure that drainage paths are clear and that 

ponding water dissipates over 4-6 hours. (Water may pond for longer times during the 

winter and early spring.)  

• Twice annually, inspect the outlet control structures to ensure that they are not 

clogged and correct any clogging found as needed. 

• Any debris and sediment accumulations shall be removed from the outlet structures, 

overflow risers, and emergency spillways and disposed of properly. 

• Inspect outlet structure for deterioration and or clogging. 

• If erosion is evident on the berm or emergency spillway, stabilize the affected area by 

seeding. Trees must not be allowed to grow in these areas. 

• KEEP IN MIND, THE BIORETENTION CELL IS NOT A POND. IT SHALL NOT 

PROVIDE A BREEDING GROUND FOR MOSQUITOES. MOSQUITOES NEED 

AT LEAST FOUR (4) DAYS OF STANDING WATER TO DEVELOP AS 

LARVA. 

 

d. Annual inspection of catch basins and yard drains to determine if they need to be 

cleaned. Catch basins and yard drains are to be cleaned if the depth of deposits is 

greater than one-half the depth from the basin bottom to the invert of the lowest 

pipe or opening into or out of the basin. If a catch basin or yard drain significantly 

exceeds the one-half depth standard during the inspection, then it shall be cleaned 

more frequently. If woody debris or trash accumulates in the catch basin or yard 

drain, then it shall be cleaned on a weekly basis. The catch basin or yard drain can 

be cleaned either manually or by specially designed equipment including, but not 

limited to, bucket loaders and vacuum pumps. Before any materials can be 

disposed, it is necessary to perform a detailed chemical analysis to determine if 

the materials meet the EPA criteria for hazardous waste. This will help determine 

how the materials shall be stored, treated, and disposed. Grease hoods are to be 

wiped clean and the rags disposed of properly. Debris obscuring the grate inlet 

shall also be removed. 

 

e. Permeable Paver Patio: 

 

Units 4 features a permeable paver patio for stormwater management while Units 

1-3 feature standard paver patios. The following course of action will help assure 

that the pavers are maintained to preserve its hydrologic effectiveness for their 

special purpose. 

 

Winter maintenance: 

 



   

 

• Sanding for winter traction is prohibited. Deicing is permitted (NaCl, MgCl2, 

or equivalent). Reduced salt application is possible and can be a cost savings 

for winter maintenance. Nontoxic, organic deicers, applied either as blended, 

magnesium chloride-based liquid products or as pretreated salt, are preferable. 

• Plow after each storm. Special plow blades may be used to prevent scarring. 

Do not raise blade of plow. Ice and light snow accumulation are generally not 

as problematic as for standard asphalt. Snow will accumulate during heavier 

storms and should be plowed after 2 to 4 inches of snow accumulate. 

Alternatively, snow may be blown or shoveled off of paver surface 

 

Routine maintenance: 

 

• Seal coating is absolutely forbidden. Surface seal coating is not reversible.  

• The paver surface shall be vacuumed 2 or 3 times per year, and at any 

additional times sediment is spilled, eroded, or tracked onto the surface. 

• Planted areas adjacent to permeable pavers shall be well maintained to prevent 

soil washout onto the pavers. If any bare spots or eroded areas are observed 

within the planted areas, they shall be replanted and/or stabilized at once. 

• Immediately clean any soil deposited on pavers. Superficial dirt does not 

necessarily clog the paver voids. However, dirt that is ground in repeatedly by 

tires can lead to clogging. Therefore, trucks or other heavy vehicles shall be 

prevented from tracking or spilling dirt onto the pavers. 

• Do not allow construction staging, soil/mulch storage, etc. on unprotected 

paver surface.  Contractor to lay down tarps, plywood or removable item and 

take care not to track material onto unprotected pavers.   

• Repairs: Potholes or other surface blemishes shall be replaced in kind. Any 

required repair of drainage structures shall be done promptly to ensure 

continued proper functioning of the system. 

• Written and verbal communication to the future owner shall make clear the 

pavers’ special purpose and special maintenance requirements such as those 

listed here. 

 

f. Stone Drip Edges: 

 

In the spring and fall, visually inspect the area around the edges and repair any 

erosion. Use small stones to stabilize erosion along drainage paths. Inspect stone 

area to ensure that it has not been displaced, undermined, or otherwise damaged.  

Displaced rock shall be replaced, or additional rock added in order to maintain the 

structure(s) in their undamaged state. Woody vegetation shall not be allowed to 

become established in stone areas, and/or any debris removed from the void 

spaces between the stones. 

 

g. Inspection of culvert inlets and outlets at least once per month during the rainy season 

(March to November). Any debris is to be removed and disposed of properly. 

 



   

 

h. Rock riprap shall be inspected annually in order to ensure that it has not been 

displaced, undermined, or otherwise damaged.  Displaced rock shall be replaced, 

or additional rock added in order to maintain the structure(s) in their undamaged 

state. Woody vegetation must not be allowed to become established in riprap 

areas, and/or any debris removed from the void spaces between the rocks. If the 

riprap is adjacent to a stream or other waterbody, the water shall be kept clear of 

obstructions, debris, and sediment deposits 

 

i. Swales - Inspect swales annually for erosion, sediment accumulation, vegetation 

loss, and presence of invasive species.  Perform periodic mowing; frequency 

depends on location and type of grass. Remove debris and accumulated sediment, 

based on inspection.  Repair eroded areas, remove invasive species and dead 

vegetation, and reseed as warranted by inspection 

 

See attached sample forms as a guideline. 

 

  Any inquiries in regards to the design, function, and/or maintenance of any one of the above-

mentioned facilities or tasks shall be directed to the project engineer: 

 

Jones & Beach Engineers, Inc. 

85 Portsmouth Avenue 

P.O. Box 219 

Stratham, NH  03885 

 

T#: (603) 772-4746 

F#: (603) 772-0227 

 

 

 

 

 

 

  



   

 

Commitment to maintenance requirements  

 

I agree to complete and/or observe all of the required maintenance practices and their respective 

schedules as outlined above.   

 

 

 

___________________________________________ 

Signature 

 

 

 

___________________________________________ 

Print Name 

 

             

  

___________________________________________ 

Title 

 

 

 

___________________________________________ 

Date 

  



   

 

Annual Operations and Maintenance Report 

 

The Condominium Association, future owners and assigns are responsible to perform the 

maintenance obligations or hire a Professional Engineer to review the site on an annual basis for 

maintenance and certification of the stormwater system.  The Association, future owners and 

assigns shall keep receipts and records of all maintenance companies hired throughout the year to 

submit along with the following form and shall submit an Operations and Maintenance report on 

a yearly basis to the Portsmouth Planning Department by December 31st. 
 

 

Construction Activity 
 

Date of 

Inspection 

Who 

Inspected 

Findings of Inspector 

Roadway and 

Driveways 
 

 

 

 

 

   

Vegetation and 

Landscaping 

 

 

 
 

 

   

Bioretention #1 
 

 

 

 

 

 

   

Bioretention #2 
 

 

 

 

 

 

 

   

Catch Basins & Yard 

Drains 

 

 

 

 

 

   



   

 

Permeable Paver Patios 

(Unit 4) 

   

Stone Drip Edge    

Culverts    

Rip Rap Outlet Protection    

Swales    

Other (please note):    

 

 



   
 

 

 

Regular Inspection and Maintenance Guidance for 
 

Bioretention Systems / Tree Filters 
Maintenance of bioretention systems and tree filters can typically be performed as part of standard landscaping.  Regular 
inspection and maintenance is critical to the effective operation of bioretention systems and tree filters to insure they remain 
clear of leaves and debris and free draining.  This page provides guidance on maintenance activities that are typically 
required for these systems, along with the suggested frequency for each activity.  Individual systems may have more, or 
less, frequent maintenance needs, depending on a variety of factors including the occurrence of large storm events, overly 
wet or dry (I.E., drought), regional hydrologic conditions, and the upstream land use. 

ACTIVITIES 
The most common maintenance activity is the removal of leaves from the system and bypass structure.  Visual inspections 
are routine for system maintenance.  This includes looking for standing water, accumulated leaves, holes in the soil media, 
signs of plant distress, and debris and sediment accumulation in the system.  Mulch and/or vegetation coverage is integral 
to the performance of the system, including infiltration rate and nutrient uptake.  Vegetation care is important to system 
productivity and health. 

ACTIVITY FREQUENCY 

A record should be kept of the time to drain for the system completely after a 
storm event.  The system should drain completely within 72 hours. 

After every major storm in the first few 
months, then biannually. 

Check to insure the filter surface remains well draining after storm event. 
 

Remedy: If filter bed is clogged, draining poorly, or standing water covers 
more than 15% of the surface 48 hours after a precipitation event, then remove 
top  
few inches of discolored material.  Till or rake remaining material as needed. 

Check inlets and outlets for leaves and debris. 
 

Remedy: Rake in and around the system to clear it of debris.  Also, clear the 
inlet and overflow if obstructed. 

Quarterly initially, biannually,  
frequency adjusted as needed after 3 
inspections 

Check for animal burrows and short circuiting in the system 
 

Remedy: Soil erosion from short circuiting or animal boroughs should be 
repaired when they occur.  The holes should be filled and lightly compacted. 

Check to insure the filter bed does not contain more than 2 inches 
accumulated material 
 

Remedy: Remove sediment as necessary.  If 2 inches or more of filter bed has 
been removed, replace media with either mulch or a (50% sand, 20% 
woodchips, 20% compost, 10% soil) mixture. 

During extended periods without rainfall, inspect plants for signs of distress. 
 

Remedy: Plants should be watered until established (typical only for first few 
months) or as needed thereafter. 

Inspect inlets and outlets to ensure good condition and no evidence of 
deterioration.  Check to see if high-flow bypass is functioning. 
 

Remedy: Repair or replace any damaged structural parts, inlets, outlets, 
sidewalls. 

Annually 

Check for robust vegetation coverage throughout the system. 
 

Remedy: If at least 50% vegetation coverage is not established after 2 years, 
reinforcement planting should be performed. 

Check for dead or dying plants, and general long term plant health. 
 

Remedy: This vegetation should be cut and removed from the system.  If 
woody vegetation is present, care should be taken to remove dead or decaying 
plant Material.  Separation of Herbaceous vegetation rootstock should occur 
when overcrowding is observed. 

As needed 

1/15/2011, University of New Hampshire Stormwater Center 



   
 

 

CHECKLIST FOR INSPECTION OF BIORETENTION SYSTEM / TREE FILTERS 

 

Location:                                                                                           Inspector: 
 

Date:                                            Time:                                            Site Conditions: 
 

Date Since Last Rain Event: 
 

Inspection Items 
Satisfactory (S) or 
Unsatisfactory (U) 

Comments/Corrective 
Action 

1. Initial Inspection After Planting and Mulching 

 
Plants are stable, roots not exposed      S               U 

Surface is at design level, typically 4” below overpass       S               U 

Overflow bypass / inlet ( if available) is functional      S               U 

2. Debris Cleanup (2 times a year minimum, Spring & Fall)  

Litter, leaves, and dead vegetation removed from the system      S               U 

Prune perennial vegetation      S               U 

3. Standing Water (1 time a year, After large storm events)  

No evidence of standing water after 72 hours      S               U 

4. Short Circuiting & Erosion (1 time a year, After large storm events)  

No evidence of animal burrows or other holes      S               U 

No evidence of erosion       S               U 

5. Drought Conditions (As needed)  

Water plants as needed      S               U 

Dead or dying plants  

6. Overflow Bypass / Inlet Inspection (1 time a year, After large storm events)  

No evidence of blockage or accumulated leaves      S               U 

Good condition, no need for repair      S               U 

7. Vegetation Coverage (once a year)  

50% coverage established throughout system by first year      S               U  

Robust coverage by year 2 or later      S               U  

8. Mulch Depth (if applicable)(once every 2 years)  

Mulch at original design depth after tilling or replacement      S               U  

9. Vegetation Health (once every 3 years)  

Dead or decaying plants removed from the system      S               U  

10. Tree Pruning (once every 3 years)  

Prune dead, diseased, or crossing branches      S               U  

Corrective Action Needed Due Date 

1.  

2.  

3.  

1/15/2011, University of New Hampshire Stormwater Center 



 

APPENDIX XI 

 
Pre- and Post-Construction Watershed Plans 
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Quantity Botanical Name Common Name Size

4 Calamagrostis x acutiflora 'Karl Foerster' KARL FOERSTER REED GRASS ** 2 Gallon

6 Chamaecyparis pisifera 'Mop' MOP GOLD THREAD CYPRESS ** 5 Gallon

6 Ilex glabra 'Shamrock' SHAMROCK INKBERRY HOLLY ** 5 Gallon

2 Liquidambar styraciflua AMERICAN SWEETGUM ** 3" Caliper

3 Malus x 'Robinson' ROBINSON FLOWERING CRABAPPLE ** 2" Caliper

14 Picea abies NORWAY SPRUCE 8-9 Ft. Ht.

9 Pinus strobus EASTERN WHITE PINE 8-9 Ft. Ht.

4 Pyrus calleryana 'Chanticleer' CHANTICLEER CALLERY PEAR ** 2.5" Caliper

4 Sedum spectabile 'Brilliant' BRILLIANT SEDUM ** 1 Gallon

2 Spiraea japonica 'Goldflame' GOLDFLAME SPIREA ** 5 Gallon

3 Syringa reticulata 'Ivory Silk' IVORY SILK TREE LILAC 2" Caliper

38 Thuja plicata 'Green Giant' GREEN GIANT ARBORVITAE ** 7-8 Ft. Ht.

3 Tilia cordata 'Greenspire' GREENSPIRE LITTLELEAF LINDEN ** 3" Caliper

11 Tsuga canadensis CANADIAN HEMLOCK 8-9 Ft. Ht.

2 Weigela florida 'Alexandra' WINE & ROSES WEIGELA 5 Gallon

** Denotes plants that are tolerant of urban conditions
including road salt, soil compaction, drought, heat,

and air pollution.
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