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 Preliminary Stormwater Report 
FRIENDSVIEW RESIDENTIAL CARE FACILITY – PHASE 1 

NEWBERG, OREGON 

1.0 Purpose of Report 
The purpose of this report is to analyze the effects the proposed development will have on the existing 

stormwater conveyance system; document the criteria, methodology, and informational sources used to 

design the proposed stormwater system; and present the results of the preliminary hydraulic analysis.  

2.0 Project Location/Description 
The proposed development is located north of Fulton Street, and south of the Southern Pacific Railroad 

in Newberg, Oregon, encompassing 16.4 acres (Tax Lot 200, Yamhill County Tax Map 3S2W17). 

The proposed project is a multi-phased development. The first phase will include the removal and 

relocation of existing duplex buildings and the construction of a residential care facility, reconstructed 

parking lot areas, drive aisles, curbs, sidewalks, landscaping, associated underground utilities, and 

stormwater facilities. The second phase will consist of an expansion to the existing Friendsview Manor 

Building, parking spaces, sidewalks, and accompanying utilities which will occur at a future date. 

Stormwater management is provided through a combination of low impact development approach (LIDA) 

facilities and underground detention chambers. All stormwater detention facilities will be designed with 

outlet structures to release the post-developed site peak flow at or below pre-developed rates. Most of 

the existing upstream system will be treated using a StormFilter cartridge catch basin. 

3.0 Regulatory Design Criteria 
Stormwater design criteria is dictated by the City of Newberg Public Works Design and Construction 

Standards (August 2015). Per Figure 4.4, the proposed development will create more than 2,877 square 

feet of impervious area and will therefore be required to provide treatment and detention for all net new 

impervious area.  
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3.1. Stormwater Quantity 

Per City of Newberg’s Public Works Design and Construction Standards (August 2015), it is required that 

the post-development runoff rates from the site do not exceed the pre-development runoff rates. 

 4.7.1.III  Water Quantity Facility Design & Control Standards 

Stormwater quantity on-site detention facilities shall be designed to capture runoff so the post-

development runoff rates from the site do not exceed the pre-development runoff rates from the 

site, based on 24-hour storm events ranging from ½ of the 2-year return storm to the 25-year 

return storm. Specifically, the ½ of the 2, 2, 10, and 25-year post-development runoff rates will not 

exceed their respective ½ of the 2, 2, 10, and 25-year pre-development runoff rates… 

Per City of Newberg standards, the proposed development will provide stormwater quantity management 

with LIDA facilities to the maximum extent practicable and underground detention chambers. The 

proposed conveyance system and stormwater management facilities will be designed to detain the post-

developed runoff rates from the site, so that they do not exceed the pre-developed rates.  
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3.2. Stormwater Quality 

Per City of Newberg’s Public Works Design and Construction Standards (August 2015), it is required that 

stormwater quality facilities be designed based on the following:  

4.8.5   Water Quality Storm 

The storm defines both volume and rate of runoff. The stormwater quality only facilities shall be 

designed for a dry weather storm event totaling 1.0 inches of precipitation falling in 24 hours with 

an average storm return period of 96 hours using Figure 4-3, rainfall distribution.  

Stormwater quality management for this project will be met using flow-through planter facilities to the 

maximum extent practicable and a StormFilter catch basin. All facilities have been designed per City of 

Newberg Standards and checked using the HydroCAD 10.0 computer software.  

4.0 Design Methodology 
The Santa Barbara Urban Hydrograph (SBUH) Method was used to analyze stormwater runoff from the 

site. This method utilizes the SCS Type 1A 24-hour design storm. HydroCAD 10.0 computer software was 

used to model the hydrology and stormwater facility hydraulics. Runoff Curve Numbers (CN), which are 

representative of existing and developed cover conditions and time of concentration (Tc) values were 

developed in accordance with the U.S. Department of Agriculture (USDA) – Natural Resource Conservation 

Service’s (NRCS) Technical Release 55 and are included in Appendix D.  

5.0 Design Parameters 

5.1. Design Storms 

Per City of Newberg requirements, Table 5-1 defines the rainfall intensities and durations that were 

utilized in the analysis of the existing and proposed stormwater facilities. 

Table 5-1: Rainfall Intensities 

Recurrence Interval 

(Years) 

Total Precipitation Depth 

(Inches) 

Water Quality 1.00 

½ of 2 1.25 

2 2.50 

10 3.50 

25 4.00 

5.2. Pre-Developed Site Conditions 

5.2.1. Site Topography 

The subject site includes Hess Creek and the surrounding canyon to the east of the development. The 

canyon generally slopes at approximately a 2:1 slope, with a high point of  approximately 180 feet and a 

low point of  approximately 152 feet. Existing grades in the proposed development area generally vary 

from approximately 1 to 30 percent, with a high point of  approximately 198 feet in the northwest corner 

of the site. The low point of the proposed development is approximately 175 feet near the west bank of 

the Hess Creek Canyon. The site generally slopes from northwest to southeast.  

5.2.2. Land Use 

The existing site is currently developed with existing buildings owned by Friendsview Retirement 

Community and is located within the City of Newberg’s Institutional (I) zoning district.   
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5.3. Soil Type 

The soil beneath the project site and associated drainage basins is classified as Aloha Silt Loam and 

Woodburn Silt Loam per the USDA Soil Survey for Yamhill County. Table 5-2 outlines the Hydrologic Soil 

Group rating for each soil type. 

Table 5-2: Hydrologic Soil Groupings 

NRCS Map Unit 

Identification 

NRCS Soil Classification Hydrologic Soil 

Group Rating 

2300A Aloha Silt Loam C/D 

2310C Woodburn Silt Loam C 

2310F Woodburn Silt Loam C 

Further information on this soil type is included in the NRCS Soil Resource Report located in Appendix C 

of this report. 

5.4. Post-Developed Site Conditions 

5.4.1. Site Topography 

The on-site slopes will be modified with cuts and fills to accommodate the relocation of a portion of the 

private drive aisle and parking, the relocation of an existing duplex, the demolition of an existing duplex, 

and the construction of a multi-unit building and various stormwater facilities. The eastern portion of the 

site will remain unchanged and continue to drain to Hess Creek. The western and northern portions of 

the site will not be impacted by the proposed development. 

5.4.2. Land Use 

The post-developed site will consist of duplexes, a multi-unit building with associated streets, sidewalks, 

a concrete driveway, and underground utilities.  

5.4.3. Post-Developed Site Parameters 

Refer to Appendix A for HydroCAD reports that include each parameter (e.g. impervious/pervious areas, 

time of concentration, etc.) used to model and analyze the site hydrology.  

5.4.4. Description of Off-Site Contributing Basins 

There are no major off-site contributory basins draining onto the subject site.  

6.0 Stormwater Analyses 

6.1. Stormwater Conduit Sizing and Inlet Spacing 

The proposed on-site catch basins and inlet structures will be spaced per City of Newberg requirements 

to properly convey stormwater runoff. The proposed storm pipes will be sized using Manning’s equation 

to convey the peak flows from the 25-year storm event. All stormwater will be collected and conveyed to 

the existing private storm main located east of the Friendsview Manor building. 

6.2. Existing Stormwater Facilities 

The existing storm system is currently conveyed to a detention pond located approximately in the middle 

of the subject site (see Figure 2, Pre-Developed Basin Map for further detail). Following a topographic 

survey and visual inspections, AKS staff have determined that the existing pond does not meet current 

City of Newberg water quality standards for the following reasons: 

A. Permanent Ponding Depth: The bottom of the existing pond currently sits level to or higher than 

the pond’s outlet structure. Per City of Newberg standards, the minimum ponding depth for an 



  

 

Friendsview RCF - Phase I – City of Newberg 

Preliminary Stormwater Report 

December 17, 2020

Page 7

 

extended dry basin is 0.4 feet. This lack of ponding depth prevents sediment from settling out of 

the stormwater conveyed to the pond. 

B. Inlet and Outlet Locations: The existing pipe discharging into the pond is directly adjacent to the 

pond’s outlet structure. This allows for direct flow between structures without treatment, 

thereby resulting in a short circuiting of the flow. 

C. Non-standard Orifice: The existing outlet structure has a non-standard 6-inch turn-down pipe 

that conveys runoff to the overflow structure and out of the pond via a 15-inch storm line. A pond 

of this size and for a basin of this scale would typically utilize a 1-to-2-inch orifice to provide a 

drawdown time of 48 hours per City of Newberg standards. This would better allow for 

stormwater ponding which would allow sediment to settle out of the stormwater. A system with 

an orifice larger than approximately 1 to 2 inches would not provide the required draw down 

time. 

While the pond does not meet current City standards for water quality, it does provide detention for the 

upstream system. However, due to the relocation of the existing access road, the pond will be 

decommissioned and filled as part of this project. As such, proposed facilities will need to provide capacity 

for detention to compensate for the removed pond facility. Because the existing pond does not currently 

treat the existing runoff, proposed facilities will not need to provide treatment due to the removal of the 

facility. The pond facility has been modeled in HydroCAD per survey data in order to analyze the pre-

developed rates. Refer to Appendix A for calculations and contributing basins for the existing pond facility. 

6.3. Proposed Stormwater Quality Control Facilities 

6.3.1. Water Quality Treatment 

Per Figure 4.4 of the City of Newberg Design standards, any site which disturbs more than 2,877 square 

feet or more than one acre must treat and detain all net new impervious area created. Table 6-1 details 

the existing, new, and net new impervious area created within the project limits. For additional 

information, refer to Figure 4 for basin maps detailing the impervious areas on site. 

Table 6-1: Net New Impervious Area Summary 

Pre-Development 

Impervious Area 

(square feet) 

Post-Development 

Impervious Area 

(square feet) 

Net New Impervious 

Area Requiring 

Treatment (square feet) 

Total Treated 

Area 

(square feet) 

Excess 

Treated Area 

(square feet) 

146,000 172,640 26,640 34,960* 8,320 

*Note: Approximately 14,175 square feet will be collected and treated by the StormFilter catch basin 

(see Table 6-2). The remaining area will be treated by LIDA flow-through planters. 

6.3.2. Flow-Through Planter Facilities 

LIDA flow-through planter facilities will be constructed on the west and east faces of the new building to 

collect and treat runoff from the roof of the new building and the surrounding plaza areas. The planters 

will be designed per City standards and analyzed in HydroCAD to provide water quality treatment for this 

new impervious area. Water quality flow will be routed through the growing medium and drain rock 

sections to the bottom of the facility. Also, the planters have been designed with outlet structures to 

maintain a minimum of 4-inches of freeboard during the 25-year storm event. Refer to Appendix A for the 

calculations for the water quality treatment through the planter. 
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6.3.3. Water Quality Structures 

A portion of the proposed development’s net new impervious area, as shown in the Post-Developed Basin 

Map, will be treated using a water quality catch basin. Flow will then be conveyed to the underground 

detention system. This area consists of the relocated drive aisle, new parking areas, and new sidewalks. 

Refer to Figures 2 and 3 for basin maps detailing the contributing catchment area for the subject site. 

Refer to Table 6-2 and Appendix B for calculations and additional information regarding the sizing 

requirements of the water quality structure. 

Table 6-2: Water Quality Structure Sizing 

Structure 

ID 

Collected Impervious 

Area (square feet) 

Water Quality 

Flow (cfs) 

Cartridge Flow Rate 

(27-inch Cartridge) (cfs) 

Number of 

Cartridges Required 

CB1 14,360 0.07 0.05 2 

A portion of the project site will be situated at grades and elevations that will not allow stormwater runoff 

to be directed and discharged into the proposed water quality structure or LIDA facilities. Stormwater 

runoff from the proposed public improvements and repairs will continue to be collected and conveyed by 

the existing stormwater conveyance system in Fulton Street. If the net new impervious area created is 

less than 500 square feet, water quality treatment is not required. Additionally, a portion of the new 

improvements located south of the new building will be unable to be treated. This area is offset by the 

treatment that will be provided for existing impervious areas that were previously untreated by the 

existing pond. 

6.4. Proposed Stormwater Quantity Control Facilities 

Per Section 6.2 of this report, the existing pond to be removed currently provides detention for the 

upstream system. To offset the loss of the existing pond and to satisfy stormwater quantity 

requirements, a combination of an underground detention system and LIDA flow-through planters have 

been designed to release the post-developed peak flow at or below the pre-developed rate release from 

the existing pond. The detention facilities have been designed to collect and detain runoff from the 

existing upstream system that currently drains to the existing pond. Refer to Appendix A for calculations 

and contributing basins for the stormwater quantity control facility.  

Table 6-3 outlines the pre-development and post-development flow rate comparisons. 

Table 6-3: Water Quantity Flow Summary 

Recurrence 

Interval 

Peak Pre-Development 

Flow Exiting the Pond 

(cfs) 

Peak Post-

Development 

Flow (cfs) 

Peak Flow Difference 

(cfs) 

½ of 2 0.89 0.56 -0.33* 

2 1.78 0.94 -0.84* 

10 2.42 1.97 -0.45* 

25 3.49 2.88 -0.61* 

*Note: Additional detention capacity will be used by future development phases. 

6.5. Downstream Analysis 

The downstream system has been evaluated and it has been determined that this development will have 

no detrimental impacts to the downstream system. The onsite stormwater facility is designed so that post-

development runoff rates will be less than or equal to the pre-development rates. 
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The conveyance system leaving the site has been analyzed from the proposed development site to the 

outfall at Hess Creek, approximately 250 feet downstream.  It has been determined that the existing 

stormwater conveyance system meets the City’s capacity requirements (Design Standards Manual Section 

4.5.7) to convey the detained flows from the proposed development. 

AKS staff completed a visual investigation on 09/02/2020 of the existing conveyance system and outfall 

downstream of the proposed development. The existing outfall is in good condition with no signs of 

overflow or erosion. 



    

 

  

  

Figure 1: Vicinity Map    
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Figure 2: Pre-Developed Basin Map    

 

  

 



SOUTHERN PACIFIC RAILROAD

PRELIMINARY

NOT FOR

CONSTRUCTION

CONSULTANT:

LRS PROJECT NUMBER:

AKS PROJECT NUMBER:

DRAWN BY:

SHEET:

SHEET TITLE:

1301 Fulton St

Newberg,OR 97132

RESIDENTIAL

CARE FACILITY-

PHASE I

219081

3199-01

100% DESIGN DEVELOPMENT

1/15/21

LRS Architects, Inc. © 2020

EN
G

IN
EE

R
IN

G
SU

R
VE

YI
N

G
FO

R
ES

TR
Y

N
A

TU
R

A
L 

R
ES

O
U

R
C

ES
LA

N
D

SC
A

PE
 A

R
C

H
IT

EC
TU

R
E

PL
A

N
N

IN
G

PRE-DEVELOPED

BASIN MAP

FIG 2



    

 

  

  

Figure 3: Post-Developed Basin Map    
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Figure 4: Impervious Area Basin Map    
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Figure 5: Stormwater As-Built Plan    

 

  

  





    

 

  

Appendix A: Pre-Developed and 

Post-Developed HydroCAD 

Analysis    
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Type IA 24-hr  1/2 of 2-YEAR Rainfall=1.25"3199-01 Pre-Developed - 6'' Pipe
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Summary for Subcatchment 1ES: Existing basin

Runoff = 0.90 cfs @ 7.89 hrs,  Volume= 14,015 cf,  Depth= 0.69"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 of 2-YEAR Rainfall=1.25"

Area (sf) CN Description

* 146,000 98 Existing Impervious Area
99,000 80 >75% Grass cover, Good, HSG D

245,000 91 Weighted Average
99,000 40.41% Pervious Area

146,000 59.59% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
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)

1

0

Type IA 24-hr

1/2 of 2-YEAR Rainfall=1.25"

Runoff Area=245,000 sf

Runoff Volume=14,015 cf

Runoff Depth=0.69"

Tc=5.0 min

CN=80/98

0.90 cfs



Type IA 24-hr  1/2 of 2-YEAR Rainfall=1.25"3199-01 Pre-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry
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Summary for Pond 1EP: Existing Detention Pond Facility

Inflow Area = 245,000 sf, 59.59% Impervious,  Inflow Depth = 0.69"    for  1/2 of 2-YEAR event
Inflow = 0.90 cfs @ 7.89 hrs,  Volume= 14,015 cf
Outflow = 0.89 cfs @ 7.97 hrs,  Volume= 14,015 cf,  Atten= 1%,  Lag= 4.6 min
Primary = 0.89 cfs @ 7.97 hrs,  Volume= 14,015 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 175.29' @ 7.97 hrs   Surf.Area= 1,051 sf   Storage= 287 cf

Plug-Flow detention time= 8.8 min calculated for 14,015 cf (100% of inflow)
Center-of-Mass det. time= 8.6 min ( 737.4 - 728.8 )

Volume Invert Avail.Storage Storage Description

#1 175.00' 10,377 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

175.00 931 0.0 0 0
176.00 1,343 100.0 1,137 1,137
177.00 1,778 100.0 1,561 2,698
178.00 2,281 100.0 2,030 4,727
179.00 2,808 100.0 2,545 7,272
180.00 3,403 100.0 3,106 10,377

Device Routing     Invert Outlet Devices

#1 Primary 172.25' 15.0"  Round Culvert   L= 142.8'   Ke= 0.500   
Inlet / Outlet Invert= 172.25' / 170.72'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 177.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#3 Device 1 172.47' 6.0" Horiz. WQV Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 3 175.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=0.89 cfs @ 7.97 hrs  HW=175.29'   (Free Discharge)
1=Culvert  (Passes 0.89 cfs of 8.16 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=WQV Orifice/Grate  (Passes 0.89 cfs of 1.59 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 0.89 cfs @ 1.53 fps)
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Pond 1EP: Existing Detention Pond Facility
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Inflow Area=245,000 sf

Peak Elev=175.29'

Storage=287 cf
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Summary for Subcatchment 1ES: Existing basin

Runoff = 2.32 cfs @ 7.91 hrs,  Volume= 34,961 cf,  Depth= 1.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YEAR Rainfall=2.50"

Area (sf) CN Description

* 146,000 98 Existing Impervious Area
99,000 80 >75% Grass cover, Good, HSG D

245,000 91 Weighted Average
99,000 40.41% Pervious Area

146,000 59.59% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YEAR Rainfall=2.50"

Runoff Area=245,000 sf

Runoff Volume=34,961 cf

Runoff Depth=1.71"

Tc=5.0 min

CN=80/98

2.32 cfs
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Summary for Pond 1EP: Existing Detention Pond Facility

Inflow Area = 245,000 sf, 59.59% Impervious,  Inflow Depth = 1.71"    for  2-YEAR event
Inflow = 2.32 cfs @ 7.91 hrs,  Volume= 34,961 cf
Outflow = 1.78 cfs @ 8.08 hrs,  Volume= 34,961 cf,  Atten= 23%,  Lag= 10.4 min
Primary = 1.78 cfs @ 8.08 hrs,  Volume= 34,961 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 176.01' @ 8.08 hrs   Surf.Area= 1,347 sf   Storage= 1,150 cf

Plug-Flow detention time= 7.2 min calculated for 34,961 cf (100% of inflow)
Center-of-Mass det. time= 7.1 min ( 717.0 - 709.9 )

Volume Invert Avail.Storage Storage Description

#1 175.00' 10,377 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

175.00 931 0.0 0 0
176.00 1,343 100.0 1,137 1,137
177.00 1,778 100.0 1,561 2,698
178.00 2,281 100.0 2,030 4,727
179.00 2,808 100.0 2,545 7,272
180.00 3,403 100.0 3,106 10,377

Device Routing     Invert Outlet Devices

#1 Primary 172.25' 15.0"  Round Culvert   L= 142.8'   Ke= 0.500   
Inlet / Outlet Invert= 172.25' / 170.72'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 177.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#3 Device 1 172.47' 6.0" Horiz. WQV Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 3 175.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=1.78 cfs @ 8.08 hrs  HW=176.01'   (Free Discharge)
1=Culvert  (Passes 1.78 cfs of 9.01 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=WQV Orifice/Grate  (Orifice Controls 1.78 cfs @ 9.06 fps)

4=Broad-Crested Rectangular Weir  (Passes 1.78 cfs of 6.37 cfs potential flow)
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Pond 1EP: Existing Detention Pond Facility

Elevation
Inflow
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Hydrograph

Time  (hours)
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Inflow Area=245,000 sf

Peak Elev=176.01'

Storage=1,150 cf

176.01'

2.32 cfs

1.78 cfs
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Summary for Subcatchment 1ES: Existing basin

Runoff = 3.57 cfs @ 7.90 hrs,  Volume= 53,242 cf,  Depth= 2.61"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YEAR Rainfall=3.50"

Area (sf) CN Description

* 146,000 98 Existing Impervious Area
99,000 80 >75% Grass cover, Good, HSG D

245,000 91 Weighted Average
99,000 40.41% Pervious Area

146,000 59.59% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YEAR Rainfall=3.50"

Runoff Area=245,000 sf

Runoff Volume=53,242 cf

Runoff Depth=2.61"

Tc=5.0 min

CN=80/98

3.57 cfs
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Summary for Pond 1EP: Existing Detention Pond Facility

Inflow Area = 245,000 sf, 59.59% Impervious,  Inflow Depth = 2.61"    for  10-YEAR event
Inflow = 3.57 cfs @ 7.90 hrs,  Volume= 53,242 cf
Outflow = 2.42 cfs @ 8.14 hrs,  Volume= 53,242 cf,  Atten= 32%,  Lag= 13.9 min
Primary = 2.42 cfs @ 8.14 hrs,  Volume= 53,242 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 177.16' @ 8.14 hrs   Surf.Area= 1,860 sf   Storage= 2,995 cf

Plug-Flow detention time= 8.6 min calculated for 53,231 cf (100% of inflow)
Center-of-Mass det. time= 8.6 min ( 709.1 - 700.4 )

Volume Invert Avail.Storage Storage Description

#1 175.00' 10,377 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

175.00 931 0.0 0 0
176.00 1,343 100.0 1,137 1,137
177.00 1,778 100.0 1,561 2,698
178.00 2,281 100.0 2,030 4,727
179.00 2,808 100.0 2,545 7,272
180.00 3,403 100.0 3,106 10,377

Device Routing     Invert Outlet Devices

#1 Primary 172.25' 15.0"  Round Culvert   L= 142.8'   Ke= 0.500   
Inlet / Outlet Invert= 172.25' / 170.72'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 177.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#3 Device 1 172.47' 6.0" Horiz. WQV Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 3 175.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=2.42 cfs @ 8.14 hrs  HW=177.16'   (Free Discharge)
1=Culvert  (Passes 2.42 cfs of 10.21 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 0.37 cfs @ 1.15 fps)
3=WQV Orifice/Grate  (Orifice Controls 2.05 cfs @ 10.43 fps)

4=Broad-Crested Rectangular Weir  (Passes 2.05 cfs of 21.03 cfs potential flow)
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Pond 1EP: Existing Detention Pond Facility
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Inflow
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Hydrograph
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Inflow Area=245,000 sf

Peak Elev=177.16'

Storage=2,995 cf

177.16'

3.57 cfs

2.42 cfs
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Summary for Subcatchment 1ES: Existing basin

Runoff = 4.23 cfs @ 7.90 hrs,  Volume= 62,653 cf,  Depth= 3.07"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YEAR Rainfall=4.00"

Area (sf) CN Description

* 146,000 98 Existing Impervious Area
99,000 80 >75% Grass cover, Good, HSG D

245,000 91 Weighted Average
99,000 40.41% Pervious Area

146,000 59.59% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type IA 24-hr

25-YEAR Rainfall=4.00"

Runoff Area=245,000 sf

Runoff Volume=62,653 cf

Runoff Depth=3.07"

Tc=5.0 min

CN=80/98

4.23 cfs
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Summary for Pond 1EP: Existing Detention Pond Facility

Inflow Area = 245,000 sf, 59.59% Impervious,  Inflow Depth = 3.07"    for  25-YEAR event
Inflow = 4.23 cfs @ 7.90 hrs,  Volume= 62,653 cf
Outflow = 3.49 cfs @ 8.05 hrs,  Volume= 62,653 cf,  Atten= 17%,  Lag= 9.2 min
Primary = 3.49 cfs @ 8.05 hrs,  Volume= 62,653 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 177.39' @ 8.05 hrs   Surf.Area= 1,975 sf   Storage= 3,434 cf

Plug-Flow detention time= 8.9 min calculated for 62,653 cf (100% of inflow)
Center-of-Mass det. time= 8.7 min ( 705.3 - 696.6 )

Volume Invert Avail.Storage Storage Description

#1 175.00' 10,377 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

175.00 931 0.0 0 0
176.00 1,343 100.0 1,137 1,137
177.00 1,778 100.0 1,561 2,698
178.00 2,281 100.0 2,030 4,727
179.00 2,808 100.0 2,545 7,272
180.00 3,403 100.0 3,106 10,377

Device Routing     Invert Outlet Devices

#1 Primary 172.25' 15.0"  Round Culvert   L= 142.8'   Ke= 0.500   
Inlet / Outlet Invert= 172.25' / 170.72'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 177.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#3 Device 1 172.47' 6.0" Horiz. WQV Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 3 175.00' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=3.49 cfs @ 8.05 hrs  HW=177.39'   (Free Discharge)
1=Culvert  (Passes 3.49 cfs of 10.43 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 1.39 cfs @ 1.78 fps)
3=WQV Orifice/Grate  (Orifice Controls 2.10 cfs @ 10.68 fps)

4=Broad-Crested Rectangular Weir  (Passes 2.10 cfs of 24.48 cfs potential flow)
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Pond 1EP: Existing Detention Pond Facility
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Hydrograph
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Inflow Area=245,000 sf

Peak Elev=177.39'

Storage=3,434 cf

177.39'

4.23 cfs

3.49 cfs
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Routing Diagram for 3199-01 Post-Developed - 6'' Pipe
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Summary for Subcatchment 1ES: Existing basin

Runoff = 0.65 cfs @ 7.89 hrs,  Volume= 10,182 cf,  Depth= 0.69"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 106,000 98 Existing Impervious Area
72,360 80 >75% Grass cover, Good, HSG D

178,360 91 Weighted Average
72,360 40.57% Pervious Area

106,000 59.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=178,360 sf

Runoff Volume=10,182 cf

Runoff Depth=0.69"

Tc=5.0 min

CN=80/98

0.65 cfs
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Summary for Subcatchment P1A: P1A - North Roof

Runoff = 0.07 cfs @ 7.89 hrs,  Volume= 1,014 cf,  Depth= 1.03"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 11,760 98 Roof

11,760 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1A: P1A - North Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=11,760 sf

Runoff Volume=1,014 cf

Runoff Depth=1.03"

Tc=5.0 min

CN=0/98

0.07 cfs
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Summary for Subcatchment P1B: P1B - South Roof

Runoff = 0.04 cfs @ 7.89 hrs,  Volume= 606 cf,  Depth= 1.03"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 7,030 98 Roof

7,030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1B: P1B - South Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=7,030 sf

Runoff Volume=606 cf

Runoff Depth=1.03"

Tc=5.0 min

CN=0/98

0.04 cfs
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Summary for Subcatchment P1J: Un-Detained Release

Runoff = 0.00 cfs @ 7.89 hrs,  Volume= 43 cf,  Depth= 1.03"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 500 98 Impervious

500 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1J: Un-Detained Release

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=500 sf

Runoff Volume=43 cf

Runoff Depth=1.03"

Tc=5.0 min

CN=0/98

0.00 cfs
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Summary for Subcatchment PH1: Phase 1

Runoff = 0.26 cfs @ 7.89 hrs,  Volume= 3,668 cf,  Depth= 1.03"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 1,890 98 P1C - Impervious
* 820 98 P1D - Impervious
* 14,360 98 P1E - Impervious
* 16,710 98 P1F - Impervious
* 4,970 98 P1G - Impervious
* 3,790 98 P1H - Impervious

42,540 98 Weighted Average
42,540 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH1: Phase 1

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=42,540 sf

Runoff Volume=3,668 cf

Runoff Depth=1.03"

Tc=5.0 min

CN=0/98

0.26 cfs
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Summary for Subcatchment PH2: Phase 2

Runoff = 0.03 cfs @ 7.89 hrs,  Volume= 461 cf,  Depth= 1.03"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  1/2 2 YEAR Rainfall=1.25"

Area (sf) CN Description

* 5,350 98 P2 - Impervious

5,350 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH2: Phase 2

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

1/2 2 YEAR Rainfall=1.25"

Runoff Area=5,350 sf

Runoff Volume=461 cf

Runoff Depth=1.03"

Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Pond 1P: WESTERN FLOW THROUGH PLANTER

Inflow Area = 11,760 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  1/2 2 YEAR event
Inflow = 0.07 cfs @ 7.89 hrs,  Volume= 1,014 cf
Outflow = 0.04 cfs @ 7.76 hrs,  Volume= 1,014 cf,  Atten= 44%,  Lag= 0.0 min
Primary = 0.04 cfs @ 7.76 hrs,  Volume= 1,014 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.29' @ 8.23 hrs   Surf.Area= 875 sf   Storage= 58 cf
Flood Elev= 181.65'   Surf.Area= 875 sf   Storage= 726 cf

Plug-Flow detention time= 6.4 min calculated for 1,014 cf (100% of inflow)
Center-of-Mass det. time= 6.4 min ( 707.2 - 700.8 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 726 cf 8.25'W x 106.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 7.76 hrs  HW=179.24'  TW=169.40'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 1.43 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.04 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: WESTERN FLOW THROUGH PLANTER

Elevation
Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=11,760 sf

Peak Elev=179.29'

Storage=58 cf

179.29'

0.07 cfs

0.04 cfs
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Summary for Pond 2P: EASTERN FLOW THROUGH PLANTER

Inflow Area = 7,030 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  1/2 2 YEAR event
Inflow = 0.04 cfs @ 7.89 hrs,  Volume= 606 cf
Outflow = 0.02 cfs @ 7.67 hrs,  Volume= 606 cf,  Atten= 49%,  Lag= 0.0 min
Primary = 0.02 cfs @ 7.67 hrs,  Volume= 606 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.30' @ 8.29 hrs   Surf.Area= 474 sf   Storage= 40 cf
Flood Elev= 181.00'   Surf.Area= 474 sf   Storage= 394 cf

Plug-Flow detention time= 7.8 min calculated for 606 cf (100% of inflow)
Center-of-Mass det. time= 7.8 min ( 708.6 - 700.8 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 394 cf 5.33'W x 89.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 7.67 hrs  HW=179.24'  TW=169.24'   (Dynamic Tailwater)
1=Culvert  (Passes 0.02 cfs of 1.42 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.02 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: EASTERN FLOW THROUGH PLANTER

Elevation
Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7,030 sf

Peak Elev=179.30'

Storage=40 cf

179.30'

0.04 cfs

0.02 cfs
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Summary for Pond CH: DETENTION Chamber

Inflow Area = 245,040 sf, 70.47% Impervious,  Inflow Depth = 0.78"    for  1/2 2 YEAR event
Inflow = 1.01 cfs @ 7.89 hrs,  Volume= 15,931 cf
Outflow = 0.56 cfs @ 8.28 hrs,  Volume= 15,931 cf,  Atten= 45%,  Lag= 23.3 min
Primary = 0.56 cfs @ 8.28 hrs,  Volume= 15,931 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 169.94' @ 8.28 hrs   Surf.Area= 0.056 ac   Storage= 0.022 af
Flood Elev= 175.85'   Surf.Area= 0.054 ac   Storage= 0.216 af

Plug-Flow detention time= 5.6 min calculated for 15,931 cf (100% of inflow)
Center-of-Mass det. time= 5.6 min ( 725.1 - 719.5 )

Volume Invert Avail.Storage Storage Description

#1A 169.10' 0.076 af 20.33'W x 115.79'L x 6.75'H Field A
0.365 af Overall - 0.135 af Embedded = 0.230 af  x 33.0% Voids

#2A 169.85' 0.135 af ADS_StormTech MC-4500 +Cap  x 54  Inside #1
Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
2 Rows of 27 Chambers
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

#3 168.19' 0.005 af 15.0"  Round Pipe Storage
L= 184.7'  S= 0.0050 '/'

0.216 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 168.00' 15.0"  Round Outlet Pipe   L= 40.2'   Ke= 0.500   
Inlet / Outlet Invert= 168.00' / 167.79'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 168.00' 4.0" Vert. 1/2 2 Year Overflow    C= 0.600   
#3 Device 1 171.90' 5.5" Horiz. 2 Year Overflow    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 174.50' 15.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.56 cfs @ 8.28 hrs  HW=169.94'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.56 cfs of 5.97 cfs potential flow)

2=1/2 2 Year Overflow  (Orifice Controls 0.56 cfs @ 6.41 fps)
3=2 Year Overflow  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond CH: DETENTION Chamber - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-4500 +Cap (ADS StormTech® MC-4500 with cap volume)

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf

Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap

Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

100.0" Wide + 20.0" Spacing = 120.0" C-C Row Spacing

27 Chambers/Row x 4.02' Long +2.56' Cap Length x 2 = 113.79' Row Length +12.0" End Stone x 2 = 

115.79' Base Length

2 Rows x 100.0" Wide + 20.0" Spacing x 1 + 12.0" Side Stone x 2 = 20.33' Base Width

9.0" Base + 60.0" Chamber Height + 12.0" Cover = 6.75' Field Height

54 Chambers x 106.5 cf + 35.7 cf Cap Volume x 2 x 2 Rows = 5,893.3 cf Chamber Storage

15,892.4 cf Field - 5,893.3 cf Chambers = 9,999.1 cf Stone x 33.0% Voids = 3,299.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,193.0 cf = 0.211 af

Overall Storage Efficiency = 57.8%

Overall System Size = 115.79' x 20.33' x 6.75'

54 Chambers

588.6 cy Field

370.3 cy Stone
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Pond CH: DETENTION Chamber

Elevation
Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=245,040 sf

Peak Elev=169.94'

Storage=0.022 af

169.94'

1.01 cfs

0.56 cfs
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Summary for Link 1L: Total

Inflow Area = 245,540 sf, 70.53% Impervious,  Inflow Depth = 0.78"    for  1/2 2 YEAR event
Inflow = 0.56 cfs @ 8.27 hrs,  Volume= 15,974 cf
Primary = 0.56 cfs @ 8.27 hrs,  Volume= 15,974 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=245,540 sf
0.56 cfs

0.56 cfs



Type IA 24-hr  2 YEAR Rainfall=2.50"3199-01 Post-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry

Page 16HydroCAD® 10.00-18  s/n 05096  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1ES: Existing basin

Runoff = 1.68 cfs @ 7.91 hrs,  Volume= 25,418 cf,  Depth= 1.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 106,000 98 Existing Impervious Area
72,360 80 >75% Grass cover, Good, HSG D

178,360 91 Weighted Average
72,360 40.57% Pervious Area

106,000 59.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=178,360 sf

Runoff Volume=25,418 cf

Runoff Depth=1.71"

Tc=5.0 min

CN=80/98

1.68 cfs
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Summary for Subcatchment P1A: P1A - North Roof

Runoff = 0.16 cfs @ 7.88 hrs,  Volume= 2,225 cf,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 11,760 98 Roof

11,760 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1A: P1A - North Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=11,760 sf

Runoff Volume=2,225 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.16 cfs
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Summary for Subcatchment P1B: P1B - South Roof

Runoff = 0.09 cfs @ 7.88 hrs,  Volume= 1,330 cf,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 7,030 98 Roof

7,030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1B: P1B - South Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=7,030 sf

Runoff Volume=1,330 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.09 cfs
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Summary for Subcatchment P1J: Un-Detained Release

Runoff = 0.01 cfs @ 7.88 hrs,  Volume= 95 cf,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 500 98 Impervious

500 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1J: Un-Detained Release

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=500 sf

Runoff Volume=95 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.01 cfs
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Summary for Subcatchment PH1: Phase 1

Runoff = 0.56 cfs @ 7.88 hrs,  Volume= 8,050 cf,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 1,890 98 P1C - Impervious
* 820 98 P1D - Impervious
* 14,360 98 P1E - Impervious
* 16,710 98 P1F - Impervious
* 4,970 98 P1G - Impervious
* 3,790 98 P1H - Impervious

42,540 98 Weighted Average
42,540 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH1: Phase 1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=42,540 sf

Runoff Volume=8,050 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.56 cfs
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Summary for Subcatchment PH2: Phase 2

Runoff = 0.07 cfs @ 7.88 hrs,  Volume= 1,012 cf,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2 YEAR Rainfall=2.50"

Area (sf) CN Description

* 5,350 98 P2 - Impervious

5,350 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH2: Phase 2

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 YEAR Rainfall=2.50"

Runoff Area=5,350 sf

Runoff Volume=1,012 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.07 cfs



Type IA 24-hr  2 YEAR Rainfall=2.50"3199-01 Post-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry

Page 22HydroCAD® 10.00-18  s/n 05096  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 1P: WESTERN FLOW THROUGH PLANTER

Inflow Area = 11,760 sf,100.00% Impervious,  Inflow Depth = 2.27"    for  2 YEAR event
Inflow = 0.16 cfs @ 7.88 hrs,  Volume= 2,225 cf
Outflow = 0.04 cfs @ 7.42 hrs,  Volume= 2,225 cf,  Atten= 74%,  Lag= 0.0 min
Primary = 0.04 cfs @ 7.42 hrs,  Volume= 2,225 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.58' @ 9.30 hrs   Surf.Area= 875 sf   Storage= 316 cf
Flood Elev= 181.65'   Surf.Area= 875 sf   Storage= 726 cf

Plug-Flow detention time= 45.8 min calculated for 2,225 cf (100% of inflow)
Center-of-Mass det. time= 45.8 min ( 718.4 - 672.6 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 726 cf 8.25'W x 106.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 7.42 hrs  HW=179.24'  TW=169.90'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 1.43 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.04 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: WESTERN FLOW THROUGH PLANTER
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Inflow Area=11,760 sf

Peak Elev=179.58'

Storage=316 cf

179.58'

0.16 cfs

0.04 cfs
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Summary for Pond 2P: EASTERN FLOW THROUGH PLANTER

Inflow Area = 7,030 sf,100.00% Impervious,  Inflow Depth = 2.27"    for  2 YEAR event
Inflow = 0.09 cfs @ 7.88 hrs,  Volume= 1,330 cf
Outflow = 0.02 cfs @ 7.00 hrs,  Volume= 1,330 cf,  Atten= 76%,  Lag= 0.0 min
Primary = 0.02 cfs @ 7.00 hrs,  Volume= 1,330 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.67' @ 9.75 hrs   Surf.Area= 474 sf   Storage= 212 cf
Flood Elev= 181.00'   Surf.Area= 474 sf   Storage= 394 cf

Plug-Flow detention time= 64.1 min calculated for 1,330 cf (100% of inflow)
Center-of-Mass det. time= 64.1 min ( 736.7 - 672.6 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 394 cf 5.33'W x 89.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 7.00 hrs  HW=179.24'  TW=169.60'   (Dynamic Tailwater)
1=Culvert  (Passes 0.02 cfs of 1.42 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.02 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: EASTERN FLOW THROUGH PLANTER

Elevation
Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

E
le

v
a
ti

o
n

 (
fe

e
t)

179.66

179.64

179.62

179.6

179.58

179.56

179.54

179.52

179.5

179.48

179.46

179.44

179.42

179.4

179.38

179.36

179.34

179.32

179.3

179.28

179.26

179.24

179.22

Inflow Area=7,030 sf

Peak Elev=179.67'

Storage=212 cf

179.67'

0.09 cfs

0.02 cfs
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Summary for Pond CH: DETENTION Chamber

Inflow Area = 245,040 sf, 70.47% Impervious,  Inflow Depth = 1.86"    for  2 YEAR event
Inflow = 2.38 cfs @ 7.90 hrs,  Volume= 38,036 cf
Outflow = 0.93 cfs @ 8.76 hrs,  Volume= 38,036 cf,  Atten= 61%,  Lag= 51.5 min
Primary = 0.93 cfs @ 8.76 hrs,  Volume= 38,036 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 171.98' @ 8.76 hrs   Surf.Area= 0.054 ac   Storage= 0.108 af
Flood Elev= 175.85'   Surf.Area= 0.054 ac   Storage= 0.216 af

Plug-Flow detention time= 38.9 min calculated for 38,028 cf (100% of inflow)
Center-of-Mass det. time= 38.9 min ( 741.5 - 702.6 )

Volume Invert Avail.Storage Storage Description

#1A 169.10' 0.076 af 20.33'W x 115.79'L x 6.75'H Field A
0.365 af Overall - 0.135 af Embedded = 0.230 af  x 33.0% Voids

#2A 169.85' 0.135 af ADS_StormTech MC-4500 +Cap  x 54  Inside #1
Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
2 Rows of 27 Chambers
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

#3 168.19' 0.005 af 15.0"  Round Pipe Storage
L= 184.7'  S= 0.0050 '/'

0.216 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 168.00' 15.0"  Round Outlet Pipe   L= 40.2'   Ke= 0.500   
Inlet / Outlet Invert= 168.00' / 167.79'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 168.00' 4.0" Vert. 1/2 2 Year Overflow    C= 0.600   
#3 Device 1 171.90' 5.5" Horiz. 2 Year Overflow    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 174.50' 15.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.93 cfs @ 8.76 hrs  HW=171.98'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.93 cfs of 10.82 cfs potential flow)

2=1/2 2 Year Overflow  (Orifice Controls 0.82 cfs @ 9.40 fps)
3=2 Year Overflow  (Weir Controls 0.11 cfs @ 0.93 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond CH: DETENTION Chamber - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-4500 +Cap (ADS StormTech® MC-4500 with cap volume)

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf

Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap

Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

100.0" Wide + 20.0" Spacing = 120.0" C-C Row Spacing

27 Chambers/Row x 4.02' Long +2.56' Cap Length x 2 = 113.79' Row Length +12.0" End Stone x 2 = 

115.79' Base Length

2 Rows x 100.0" Wide + 20.0" Spacing x 1 + 12.0" Side Stone x 2 = 20.33' Base Width

9.0" Base + 60.0" Chamber Height + 12.0" Cover = 6.75' Field Height

54 Chambers x 106.5 cf + 35.7 cf Cap Volume x 2 x 2 Rows = 5,893.3 cf Chamber Storage

15,892.4 cf Field - 5,893.3 cf Chambers = 9,999.1 cf Stone x 33.0% Voids = 3,299.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,193.0 cf = 0.211 af

Overall Storage Efficiency = 57.8%

Overall System Size = 115.79' x 20.33' x 6.75'

54 Chambers

588.6 cy Field

370.3 cy Stone
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Pond CH: DETENTION Chamber

Elevation
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Inflow Area=245,040 sf

Peak Elev=171.98'

Storage=0.108 af

171.98'

2.38 cfs

0.93 cfs
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Summary for Link 1L: Total

Inflow Area = 245,540 sf, 70.53% Impervious,  Inflow Depth = 1.86"    for  2 YEAR event
Inflow = 0.93 cfs @ 8.76 hrs,  Volume= 38,131 cf
Primary = 0.93 cfs @ 8.76 hrs,  Volume= 38,131 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=245,540 sf
0.93 cfs

0.93 cfs
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Summary for Subcatchment 1ES: Existing basin

Runoff = 2.60 cfs @ 7.90 hrs,  Volume= 38,721 cf,  Depth= 2.61"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 106,000 98 Existing Impervious Area
72,360 80 >75% Grass cover, Good, HSG D

178,360 91 Weighted Average
72,360 40.57% Pervious Area

106,000 59.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=178,360 sf

Runoff Volume=38,721 cf

Runoff Depth=2.61"

Tc=5.0 min

CN=80/98

2.60 cfs
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Summary for Subcatchment P1A: P1A - North Roof

Runoff = 0.22 cfs @ 7.88 hrs,  Volume= 3,201 cf,  Depth= 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 11,760 98 Roof

11,760 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1A: P1A - North Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=11,760 sf

Runoff Volume=3,201 cf

Runoff Depth=3.27"

Tc=5.0 min

CN=0/98

0.22 cfs



Type IA 24-hr  10 YEAR Rainfall=3.50"3199-01 Post-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry

Page 32HydroCAD® 10.00-18  s/n 05096  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment P1B: P1B - South Roof

Runoff = 0.13 cfs @ 7.88 hrs,  Volume= 1,914 cf,  Depth= 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 7,030 98 Roof

7,030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1B: P1B - South Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=7,030 sf

Runoff Volume=1,914 cf

Runoff Depth=3.27"

Tc=5.0 min

CN=0/98

0.13 cfs
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Summary for Subcatchment P1J: Un-Detained Release

Runoff = 0.01 cfs @ 7.88 hrs,  Volume= 136 cf,  Depth= 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 500 98 Impervious

500 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1J: Un-Detained Release

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=500 sf

Runoff Volume=136 cf

Runoff Depth=3.27"

Tc=5.0 min

CN=0/98

0.01 cfs
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Summary for Subcatchment PH1: Phase 1

Runoff = 0.80 cfs @ 7.88 hrs,  Volume= 11,580 cf,  Depth= 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 1,890 98 P1C - Impervious
* 820 98 P1D - Impervious
* 14,360 98 P1E - Impervious
* 16,710 98 P1F - Impervious
* 4,970 98 P1G - Impervious
* 3,790 98 P1H - Impervious

42,540 98 Weighted Average
42,540 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH1: Phase 1

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=42,540 sf

Runoff Volume=11,580 cf

Runoff Depth=3.27"

Tc=5.0 min

CN=0/98

0.80 cfs
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Summary for Subcatchment PH2: Phase 2

Runoff = 0.10 cfs @ 7.88 hrs,  Volume= 1,456 cf,  Depth= 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 YEAR Rainfall=3.50"

Area (sf) CN Description

* 5,350 98 P2 - Impervious

5,350 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH2: Phase 2

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 YEAR Rainfall=3.50"

Runoff Area=5,350 sf

Runoff Volume=1,456 cf

Runoff Depth=3.27"

Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Pond 1P: WESTERN FLOW THROUGH PLANTER

Inflow Area = 11,760 sf,100.00% Impervious,  Inflow Depth = 3.27"    for  10 YEAR event
Inflow = 0.22 cfs @ 7.88 hrs,  Volume= 3,201 cf
Outflow = 0.11 cfs @ 8.31 hrs,  Volume= 3,201 cf,  Atten= 52%,  Lag= 26.0 min
Primary = 0.11 cfs @ 8.31 hrs,  Volume= 3,201 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.77' @ 8.31 hrs   Surf.Area= 875 sf   Storage= 485 cf
Flood Elev= 181.65'   Surf.Area= 875 sf   Storage= 726 cf

Plug-Flow detention time= 86.8 min calculated for 3,200 cf (100% of inflow)
Center-of-Mass det. time= 86.8 min ( 749.6 - 662.8 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 726 cf 8.25'W x 106.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.11 cfs @ 8.31 hrs  HW=179.77'  TW=173.45'   (Dynamic Tailwater)
1=Culvert  (Passes 0.11 cfs of 1.58 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.04 cfs)
3=Orifice/Grate  (Weir Controls 0.07 cfs @ 0.76 fps)
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Pond 1P: WESTERN FLOW THROUGH PLANTER
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Inflow Area=11,760 sf

Peak Elev=179.77'

Storage=485 cf

179.77'

0.22 cfs

0.11 cfs
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Summary for Pond 2P: EASTERN FLOW THROUGH PLANTER

Inflow Area = 7,030 sf,100.00% Impervious,  Inflow Depth = 3.27"    for  10 YEAR event
Inflow = 0.13 cfs @ 7.88 hrs,  Volume= 1,914 cf
Outflow = 0.10 cfs @ 8.08 hrs,  Volume= 1,914 cf,  Atten= 25%,  Lag= 12.5 min
Primary = 0.10 cfs @ 8.08 hrs,  Volume= 1,914 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.78' @ 8.08 hrs   Surf.Area= 474 sf   Storage= 266 cf
Flood Elev= 181.00'   Surf.Area= 474 sf   Storage= 394 cf

Plug-Flow detention time= 91.8 min calculated for 1,913 cf (100% of inflow)
Center-of-Mass det. time= 91.8 min ( 754.6 - 662.8 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 394 cf 5.33'W x 89.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 8.08 hrs  HW=179.78'  TW=173.25'   (Dynamic Tailwater)
1=Culvert  (Passes 0.10 cfs of 1.59 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.02 cfs)
3=Orifice/Grate  (Weir Controls 0.08 cfs @ 0.81 fps)
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Pond 2P: EASTERN FLOW THROUGH PLANTER
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Inflow Area=7,030 sf

Peak Elev=179.78'

Storage=266 cf
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Summary for Pond CH: DETENTION Chamber

Inflow Area = 245,040 sf, 70.47% Impervious,  Inflow Depth = 2.79"    for  10 YEAR event
Inflow = 3.56 cfs @ 7.90 hrs,  Volume= 56,872 cf
Outflow = 1.96 cfs @ 8.29 hrs,  Volume= 56,872 cf,  Atten= 45%,  Lag= 23.7 min
Primary = 1.96 cfs @ 8.29 hrs,  Volume= 56,872 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 173.45' @ 8.29 hrs   Surf.Area= 0.054 ac   Storage= 0.162 af
Flood Elev= 175.85'   Surf.Area= 0.054 ac   Storage= 0.216 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 53.8 min ( 750.3 - 696.5 )

Volume Invert Avail.Storage Storage Description

#1A 169.10' 0.076 af 20.33'W x 115.79'L x 6.75'H Field A
0.365 af Overall - 0.135 af Embedded = 0.230 af  x 33.0% Voids

#2A 169.85' 0.135 af ADS_StormTech MC-4500 +Cap  x 54  Inside #1
Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
2 Rows of 27 Chambers
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

#3 168.19' 0.005 af 15.0"  Round Pipe Storage
L= 184.7'  S= 0.0050 '/'

0.216 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 168.00' 15.0"  Round Outlet Pipe   L= 40.2'   Ke= 0.500   
Inlet / Outlet Invert= 168.00' / 167.79'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 168.00' 4.0" Vert. 1/2 2 Year Overflow    C= 0.600   
#3 Device 1 171.90' 5.5" Horiz. 2 Year Overflow    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 174.50' 15.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.96 cfs @ 8.29 hrs  HW=173.45'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 1.96 cfs of 12.99 cfs potential flow)

2=1/2 2 Year Overflow  (Orifice Controls 0.97 cfs @ 11.07 fps)
3=2 Year Overflow  (Orifice Controls 0.99 cfs @ 6.00 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond CH: DETENTION Chamber - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-4500 +Cap (ADS StormTech® MC-4500 with cap volume)

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf

Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap

Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

100.0" Wide + 20.0" Spacing = 120.0" C-C Row Spacing

27 Chambers/Row x 4.02' Long +2.56' Cap Length x 2 = 113.79' Row Length +12.0" End Stone x 2 = 

115.79' Base Length

2 Rows x 100.0" Wide + 20.0" Spacing x 1 + 12.0" Side Stone x 2 = 20.33' Base Width

9.0" Base + 60.0" Chamber Height + 12.0" Cover = 6.75' Field Height

54 Chambers x 106.5 cf + 35.7 cf Cap Volume x 2 x 2 Rows = 5,893.3 cf Chamber Storage

15,892.4 cf Field - 5,893.3 cf Chambers = 9,999.1 cf Stone x 33.0% Voids = 3,299.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,193.0 cf = 0.211 af

Overall Storage Efficiency = 57.8%

Overall System Size = 115.79' x 20.33' x 6.75'

54 Chambers

588.6 cy Field

370.3 cy Stone
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Pond CH: DETENTION Chamber

Elevation
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Inflow Area=245,040 sf

Peak Elev=173.45'

Storage=0.162 af

173.45'

3.56 cfs

1.96 cfs
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Summary for Link 1L: Total

Inflow Area = 245,540 sf, 70.53% Impervious,  Inflow Depth = 2.79"    for  10 YEAR event
Inflow = 1.96 cfs @ 8.29 hrs,  Volume= 57,008 cf
Primary = 1.96 cfs @ 8.29 hrs,  Volume= 57,008 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=245,540 sf
1.96 cfs

1.96 cfs
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Summary for Subcatchment 1ES: Existing basin

Runoff = 3.07 cfs @ 7.90 hrs,  Volume= 45,570 cf,  Depth= 3.07"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 106,000 98 Existing Impervious Area
72,360 80 >75% Grass cover, Good, HSG D

178,360 91 Weighted Average
72,360 40.57% Pervious Area

106,000 59.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=178,360 sf

Runoff Volume=45,570 cf

Runoff Depth=3.07"

Tc=5.0 min

CN=80/98

3.07 cfs
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Summary for Subcatchment P1A: P1A - North Roof

Runoff = 0.25 cfs @ 7.88 hrs,  Volume= 3,690 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 11,760 98 Roof

11,760 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1A: P1A - North Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=11,760 sf

Runoff Volume=3,690 cf

Runoff Depth=3.77"

Tc=5.0 min

CN=0/98

0.25 cfs
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Summary for Subcatchment P1B: P1B - South Roof

Runoff = 0.15 cfs @ 7.88 hrs,  Volume= 2,206 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 7,030 98 Roof

7,030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1B: P1B - South Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=7,030 sf

Runoff Volume=2,206 cf

Runoff Depth=3.77"

Tc=5.0 min

CN=0/98

0.15 cfs
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Summary for Subcatchment P1J: Un-Detained Release

Runoff = 0.01 cfs @ 7.88 hrs,  Volume= 157 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 500 98 Impervious

500 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1J: Un-Detained Release

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=500 sf

Runoff Volume=157 cf

Runoff Depth=3.77"

Tc=5.0 min

CN=0/98

0.01 cfs
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Summary for Subcatchment PH1: Phase 1

Runoff = 0.92 cfs @ 7.88 hrs,  Volume= 13,347 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 1,890 98 P1C - Impervious
* 820 98 P1D - Impervious
* 14,360 98 P1E - Impervious
* 16,710 98 P1F - Impervious
* 4,970 98 P1G - Impervious
* 3,790 98 P1H - Impervious

42,540 98 Weighted Average
42,540 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH1: Phase 1

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=42,540 sf

Runoff Volume=13,347 cf

Runoff Depth=3.77"

Tc=5.0 min

CN=0/98

0.92 cfs
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Summary for Subcatchment PH2: Phase 2

Runoff = 0.12 cfs @ 7.88 hrs,  Volume= 1,679 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25 YEAR Rainfall=4.00"

Area (sf) CN Description

* 5,350 98 P2 - Impervious

5,350 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH2: Phase 2
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Type IA 24-hr

25 YEAR Rainfall=4.00"

Runoff Area=5,350 sf

Runoff Volume=1,679 cf

Runoff Depth=3.77"

Tc=5.0 min

CN=0/98

0.12 cfs
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Summary for Pond 1P: WESTERN FLOW THROUGH PLANTER

Inflow Area = 11,760 sf,100.00% Impervious,  Inflow Depth = 3.77"    for  25 YEAR event
Inflow = 0.25 cfs @ 7.88 hrs,  Volume= 3,690 cf
Outflow = 0.19 cfs @ 8.09 hrs,  Volume= 3,690 cf,  Atten= 26%,  Lag= 12.7 min
Primary = 0.19 cfs @ 8.09 hrs,  Volume= 3,690 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.81' @ 8.09 hrs   Surf.Area= 875 sf   Storage= 519 cf
Flood Elev= 181.65'   Surf.Area= 875 sf   Storage= 726 cf

Plug-Flow detention time= 94.5 min calculated for 3,690 cf (100% of inflow)
Center-of-Mass det. time= 94.5 min ( 754.0 - 659.5 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 726 cf 8.25'W x 106.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.19 cfs @ 8.09 hrs  HW=179.81'  TW=174.45'   (Dynamic Tailwater)
1=Culvert  (Passes 0.19 cfs of 1.59 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.04 cfs)
3=Orifice/Grate  (Weir Controls 0.15 cfs @ 1.00 fps)
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Pond 1P: WESTERN FLOW THROUGH PLANTER
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Inflow Area=11,760 sf

Peak Elev=179.81'

Storage=519 cf

179.81'
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Summary for Pond 2P: EASTERN FLOW THROUGH PLANTER

Inflow Area = 7,030 sf,100.00% Impervious,  Inflow Depth = 3.77"    for  25 YEAR event
Inflow = 0.15 cfs @ 7.88 hrs,  Volume= 2,206 cf
Outflow = 0.14 cfs @ 8.00 hrs,  Volume= 2,206 cf,  Atten= 5%,  Lag= 7.7 min
Primary = 0.14 cfs @ 8.00 hrs,  Volume= 2,206 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.80' @ 8.00 hrs   Surf.Area= 474 sf   Storage= 277 cf
Flood Elev= 181.00'   Surf.Area= 474 sf   Storage= 394 cf

Plug-Flow detention time= 97.9 min calculated for 2,205 cf (100% of inflow)
Center-of-Mass det. time= 97.9 min ( 757.5 - 659.5 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 394 cf 5.33'W x 89.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.14 cfs @ 8.00 hrs  HW=179.80'  TW=174.03'   (Dynamic Tailwater)
1=Culvert  (Passes 0.14 cfs of 1.59 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.02 cfs)
3=Orifice/Grate  (Weir Controls 0.12 cfs @ 0.94 fps)
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Pond 2P: EASTERN FLOW THROUGH PLANTER
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Inflow Area=7,030 sf

Peak Elev=179.80'

Storage=277 cf
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Summary for Pond CH: DETENTION Chamber

Inflow Area = 245,040 sf, 70.47% Impervious,  Inflow Depth = 3.26"    for  25 YEAR event
Inflow = 4.33 cfs @ 7.95 hrs,  Volume= 66,491 cf
Outflow = 2.87 cfs @ 8.17 hrs,  Volume= 66,493 cf,  Atten= 34%,  Lag= 12.9 min
Primary = 2.87 cfs @ 8.17 hrs,  Volume= 66,493 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 174.61' @ 8.17 hrs   Surf.Area= 0.054 ac   Storage= 0.194 af
Flood Elev= 175.85'   Surf.Area= 0.054 ac   Storage= 0.216 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 60.2 min ( 753.7 - 693.6 )

Volume Invert Avail.Storage Storage Description

#1A 169.10' 0.076 af 20.33'W x 115.79'L x 6.75'H Field A
0.365 af Overall - 0.135 af Embedded = 0.230 af  x 33.0% Voids

#2A 169.85' 0.135 af ADS_StormTech MC-4500 +Cap  x 54  Inside #1
Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
2 Rows of 27 Chambers
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

#3 168.19' 0.005 af 15.0"  Round Pipe Storage
L= 184.7'  S= 0.0050 '/'

0.216 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 168.00' 15.0"  Round Outlet Pipe   L= 40.2'   Ke= 0.500   
Inlet / Outlet Invert= 168.00' / 167.79'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 168.00' 4.0" Vert. 1/2 2 Year Overflow    C= 0.600   
#3 Device 1 171.90' 5.5" Horiz. 2 Year Overflow    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 174.50' 15.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=2.87 cfs @ 8.17 hrs  HW=174.61'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 2.87 cfs of 14.46 cfs potential flow)

2=1/2 2 Year Overflow  (Orifice Controls 1.07 cfs @ 12.23 fps)
3=2 Year Overflow  (Orifice Controls 1.31 cfs @ 7.93 fps)
4=Overflow  (Weir Controls 0.49 cfs @ 1.10 fps)
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Pond CH: DETENTION Chamber - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-4500 +Cap (ADS StormTech® MC-4500 with cap volume)

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf

Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap

Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

100.0" Wide + 20.0" Spacing = 120.0" C-C Row Spacing

27 Chambers/Row x 4.02' Long +2.56' Cap Length x 2 = 113.79' Row Length +12.0" End Stone x 2 = 

115.79' Base Length

2 Rows x 100.0" Wide + 20.0" Spacing x 1 + 12.0" Side Stone x 2 = 20.33' Base Width

9.0" Base + 60.0" Chamber Height + 12.0" Cover = 6.75' Field Height

54 Chambers x 106.5 cf + 35.7 cf Cap Volume x 2 x 2 Rows = 5,893.3 cf Chamber Storage

15,892.4 cf Field - 5,893.3 cf Chambers = 9,999.1 cf Stone x 33.0% Voids = 3,299.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,193.0 cf = 0.211 af

Overall Storage Efficiency = 57.8%

Overall System Size = 115.79' x 20.33' x 6.75'

54 Chambers

588.6 cy Field

370.3 cy Stone



Type IA 24-hr  25 YEAR Rainfall=4.00"3199-01 Post-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry

Page 56HydroCAD® 10.00-18  s/n 05096  © 2016 HydroCAD Software Solutions LLC

Pond CH: DETENTION Chamber

Elevation
Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=245,040 sf

Peak Elev=174.61'

Storage=0.194 af

174.61'

4.33 cfs

2.87 cfs
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Summary for Link 1L: Total

Inflow Area = 245,540 sf, 70.53% Impervious,  Inflow Depth = 3.26"    for  25 YEAR event
Inflow = 2.88 cfs @ 8.17 hrs,  Volume= 66,650 cf
Primary = 2.88 cfs @ 8.17 hrs,  Volume= 66,650 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=245,540 sf
2.88 cfs

2.88 cfs
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Summary for Subcatchment 1ES: Existing basin

Runoff = 0.50 cfs @ 7.90 hrs,  Volume= 7,489 cf,  Depth= 0.50"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 106,000 98 Existing Impervious Area
72,360 80 >75% Grass cover, Good, HSG D

178,360 91 Weighted Average
72,360 40.57% Pervious Area

106,000 59.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1ES: Existing basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=178,360 sf

Runoff Volume=7,489 cf

Runoff Depth=0.50"

Tc=5.0 min

CN=80/98

0.50 cfs
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Summary for Subcatchment P1A: P1A - North Roof

Runoff = 0.06 cfs @ 7.90 hrs,  Volume= 775 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 11,760 98 Roof

11,760 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1A: P1A - North Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=11,760 sf

Runoff Volume=775 cf

Runoff Depth=0.79"

Tc=5.0 min

CN=0/98

0.06 cfs
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Summary for Subcatchment P1B: P1B - South Roof

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 463 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 7,030 98 Roof

7,030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1B: P1B - South Roof

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=7,030 sf

Runoff Volume=463 cf

Runoff Depth=0.79"

Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Subcatchment P1J: Un-Detained Release

Runoff = 0.00 cfs @ 7.90 hrs,  Volume= 33 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 500 98 Impervious

500 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment P1J: Un-Detained Release

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=500 sf

Runoff Volume=33 cf

Runoff Depth=0.79"

Tc=5.0 min

CN=0/98

0.00 cfs
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Summary for Subcatchment PH1: Phase 1

Runoff = 0.20 cfs @ 7.90 hrs,  Volume= 2,804 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 1,890 98 P1C - Impervious
* 820 98 P1D - Impervious
* 14,360 98 P1E - Impervious
* 16,710 98 P1F - Impervious
* 4,970 98 P1G - Impervious
* 3,790 98 P1H - Impervious

42,540 98 Weighted Average
42,540 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH1: Phase 1

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=42,540 sf

Runoff Volume=2,804 cf

Runoff Depth=0.79"

Tc=5.0 min

CN=0/98

0.20 cfs
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Summary for Subcatchment PH2: Phase 2

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 353 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description

* 5,350 98 P2 - Impervious

5,350 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment PH2: Phase 2

Runoff

Hydrograph
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Type IA 24-hr

WQ Rainfall=1.00"

Runoff Area=5,350 sf

Runoff Volume=353 cf

Runoff Depth=0.79"

Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Pond 1P: WESTERN FLOW THROUGH PLANTER

Inflow Area = 11,760 sf,100.00% Impervious,  Inflow Depth = 0.79"    for  WQ event
Inflow = 0.06 cfs @ 7.90 hrs,  Volume= 775 cf
Outflow = 0.04 cfs @ 7.95 hrs,  Volume= 775 cf,  Atten= 27%,  Lag= 3.0 min
Primary = 0.04 cfs @ 7.95 hrs,  Volume= 775 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.25' @ 8.10 hrs   Surf.Area= 875 sf   Storage= 26 cf
Flood Elev= 181.65'   Surf.Area= 875 sf   Storage= 726 cf

Plug-Flow detention time= 4.2 min calculated for 775 cf (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 716.9 - 712.6 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 726 cf 8.25'W x 106.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 7.95 hrs  HW=179.24'  TW=169.46'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 1.43 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.04 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: WESTERN FLOW THROUGH PLANTER
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Inflow Area=11,760 sf

Peak Elev=179.25'

Storage=26 cf
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0.06 cfs
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Summary for Pond 2P: EASTERN FLOW THROUGH PLANTER

Inflow Area = 7,030 sf,100.00% Impervious,  Inflow Depth = 0.79"    for  WQ event
Inflow = 0.03 cfs @ 7.90 hrs,  Volume= 463 cf
Outflow = 0.02 cfs @ 7.78 hrs,  Volume= 463 cf,  Atten= 34%,  Lag= 0.0 min
Primary = 0.02 cfs @ 7.78 hrs,  Volume= 463 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 179.26' @ 8.14 hrs   Surf.Area= 474 sf   Storage= 19 cf
Flood Elev= 181.00'   Surf.Area= 474 sf   Storage= 394 cf

Plug-Flow detention time= 4.8 min calculated for 463 cf (100% of inflow)
Center-of-Mass det. time= 4.8 min ( 717.4 - 712.6 )

Volume Invert Avail.Storage Storage Description

#1 179.22' 394 cf 5.33'W x 89.00'L x 0.83'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 176.72' 6.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 176.72' / 176.62'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 179.22' 2.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#3 Device 1 179.72' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 7.78 hrs  HW=179.24'  TW=169.26'   (Dynamic Tailwater)
1=Culvert  (Passes 0.02 cfs of 1.42 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.02 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: EASTERN FLOW THROUGH PLANTER

Elevation
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Inflow Area=7,030 sf

Peak Elev=179.26'

Storage=19 cf

179.26'
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Summary for Pond CH: DETENTION Chamber

Inflow Area = 245,040 sf, 70.47% Impervious,  Inflow Depth = 0.58"    for  WQ event
Inflow = 0.79 cfs @ 7.90 hrs,  Volume= 11,884 cf
Outflow = 0.50 cfs @ 8.19 hrs,  Volume= 11,884 cf,  Atten= 36%,  Lag= 17.3 min
Primary = 0.50 cfs @ 8.19 hrs,  Volume= 11,884 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 169.59' @ 8.19 hrs   Surf.Area= 0.058 ac   Storage= 0.013 af
Flood Elev= 175.85'   Surf.Area= 0.054 ac   Storage= 0.216 af

Plug-Flow detention time= 2.9 min calculated for 11,884 cf (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 729.9 - 727.0 )

Volume Invert Avail.Storage Storage Description

#1A 169.10' 0.076 af 20.33'W x 115.79'L x 6.75'H Field A
0.365 af Overall - 0.135 af Embedded = 0.230 af  x 33.0% Voids

#2A 169.85' 0.135 af ADS_StormTech MC-4500 +Cap  x 54  Inside #1
Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
2 Rows of 27 Chambers
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

#3 168.19' 0.005 af 15.0"  Round Pipe Storage
L= 184.7'  S= 0.0050 '/'

0.216 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 168.00' 15.0"  Round Outlet Pipe   L= 40.2'   Ke= 0.500   
Inlet / Outlet Invert= 168.00' / 167.79'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 168.00' 4.0" Vert. 1/2 2 Year Overflow    C= 0.600   
#3 Device 1 171.90' 5.5" Horiz. 2 Year Overflow    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 174.50' 15.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.50 cfs @ 8.19 hrs  HW=169.59'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.50 cfs of 5.00 cfs potential flow)

2=1/2 2 Year Overflow  (Orifice Controls 0.50 cfs @ 5.75 fps)
3=2 Year Overflow  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond CH: DETENTION Chamber - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-4500 +Cap (ADS StormTech® MC-4500 with cap volume)

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf

Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap

Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

100.0" Wide + 20.0" Spacing = 120.0" C-C Row Spacing

27 Chambers/Row x 4.02' Long +2.56' Cap Length x 2 = 113.79' Row Length +12.0" End Stone x 2 = 

115.79' Base Length

2 Rows x 100.0" Wide + 20.0" Spacing x 1 + 12.0" Side Stone x 2 = 20.33' Base Width

9.0" Base + 60.0" Chamber Height + 12.0" Cover = 6.75' Field Height

54 Chambers x 106.5 cf + 35.7 cf Cap Volume x 2 x 2 Rows = 5,893.3 cf Chamber Storage

15,892.4 cf Field - 5,893.3 cf Chambers = 9,999.1 cf Stone x 33.0% Voids = 3,299.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,193.0 cf = 0.211 af

Overall Storage Efficiency = 57.8%

Overall System Size = 115.79' x 20.33' x 6.75'

54 Chambers

588.6 cy Field

370.3 cy Stone
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Pond CH: DETENTION Chamber

Elevation
Inflow
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Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

E
le

v
a
ti

o
n

 (
fe

e
t)

169

Inflow Area=245,040 sf

Peak Elev=169.59'

Storage=0.013 af

169.59'

0.79 cfs

0.50 cfs



Type IA 24-hr  WQ Rainfall=1.00"3199-01 Post-Developed - 6'' Pipe
  Printed  12/17/2020Prepared by AKS Engineering & Forestry

Page 71HydroCAD® 10.00-18  s/n 05096  © 2016 HydroCAD Software Solutions LLC

Summary for Link 1L: Total

Inflow Area = 245,540 sf, 70.53% Impervious,  Inflow Depth = 0.58"    for  WQ event
Inflow = 0.50 cfs @ 8.18 hrs,  Volume= 11,916 cf
Primary = 0.50 cfs @ 8.18 hrs,  Volume= 11,916 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Total
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Hydrograph
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Appendix B: Water Quality Facility 

Calculations and Details    

 

  

 



AKS ENGINEERING & FORESTRY, LLC.

12965 SW HERMAN ROAD, SUITE 100 Date: 12/17/2020

TUALATIN, OR 97062 Designed by: AMC

503-563-6151 Checked by: CEG

Friendsview Residential Care Facility - Phase 1

StormFilter Catch Basin Sizing

STORMFILTER® DESIGN PARAMETERS

Number of Cartridges Required:

N=Qtreat (449gpm/cfs / Qcart gpm/cart)

Qtreat = Water Quality Volume (WQV)

Qcart gpm/cart = Treatment per Cartridge = 22.5 gpm/cart

StormFilter Catchbasin Sizing

Area Requiring Treatment 14,360 SF

WQV 945 FT
3

WQF 0.070 CFS

Cartridge Required N=Qtreat (449gpm/cfs / Qcart gpm/cart) N=Qtreat (449gpm/cfs / 22.5cart gpm/cart)

N= 1.40 cart 2 SINGLE CARTRIDGE STORMFILTER







    

 

  

  

Appendix C: USDA/NRCS Soil Resource Report    
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Custom Soil Resource Report
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Yamhill County, Oregon

2300A—Aloha silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 1j8b0
Elevation: 100 to 350 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Aloha and similar soils: 96 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Aloha

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy glaciolacustrine deposits

Typical profile
Ap - 0 to 8 inches: silt loam
BA - 8 to 15 inches: silt loam
Bt - 15 to 22 inches: silt loam
Bw1 - 22 to 31 inches: silt loam
Bw2 - 31 to 46 inches: silt loam
Bw3 - 46 to 60 inches: silt loam
C - 60 to 65 inches: very fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: About 8 to 15 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Forage suitability group: Somewhat Poorly Drained (G002XY005OR)
Other vegetative classification: Somewhat Poorly Drained (G002XY005OR)
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Dayton
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Willamette
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Other vegetative classification: Well drained < 15% Slopes (G002XY002OR)
Hydric soil rating: No

2310C—Woodburn silt loam, 3 to 12 percent slopes

Map Unit Setting
National map unit symbol: 1j8b5
Elevation: 100 to 350 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Woodburn and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Silty glaciolacustrine deposits

Typical profile
Ap - 0 to 9 inches: silt loam
A - 9 to 17 inches: silt loam
2Bt1 - 17 to 25 inches: silty clay loam
2Bt2 - 25 to 32 inches: silty clay loam
2BCt1 - 32 to 39 inches: silt loam
2BCt2 - 39 to 54 inches: silt loam

Custom Soil Resource Report
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2C1 - 54 to 68 inches: silt loam
2C2 - 68 to 80 inches: stratified fine sandy loam to silt loam
3C3 - 80 to 92 inches: stratified fine sandy loam to silt loam

Properties and qualities
Slope: 3 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 12.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Other vegetative classification: Moderately Well Drained < 15% Slopes 

(G002XY004OR)
Hydric soil rating: No

Minor Components

Amity
Percent of map unit: 5 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear, concave
Other vegetative classification: Somewhat Poorly Drained (G002XY005OR)
Hydric soil rating: No

Dayton
Percent of map unit: 2 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

2310F—Woodburn silt loam, 20 to 55 percent slopes

Map Unit Setting
National map unit symbol: 1j8b7
Elevation: 100 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Custom Soil Resource Report
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Farmland classification: Not prime farmland

Map Unit Composition
Woodburn and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Silty glaciolacustrine deposits

Typical profile
Ap - 0 to 9 inches: silt loam
A - 9 to 17 inches: silt loam
2Bt1 - 17 to 25 inches: silty clay loam
2Bt2 - 25 to 32 inches: silty clay loam
2BCt1 - 32 to 39 inches: silt loam
2BCt2 - 39 to 54 inches: silt loam
2C1 - 54 to 68 inches: silt loam
2C2 - 68 to 80 inches: stratified fine sandy loam to silt loam
3C3 - 80 to 92 inches: stratified fine sandy loam to silt loam

Properties and qualities
Slope: 20 to 55 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 12.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

Custom Soil Resource Report
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Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Yamhill County, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

2300A—Aloha silt 
loam, 0 to 3 percent 
slopes

Aloha 96 C/D 0-8 Silt loam ML, CL, 
CL-ML

A-4, A-6 0- 0- 0 0- 0- 0 100-100
-100

95-100-
100

95-97-1
00

85-85- 
95

25-35 
-40

5-9 -15

8-15 Loam, silt loam ML, CL-
ML, CL

A-6, A-4 0- 0- 0 0- 0- 0 100-100
-100

95-100-
100

95-97-1
00

75-85- 
95

25-35 
-40

5-9 -15

15-22 Silt loam, loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-97-1
00

75-85- 
95

30-36 
-40

10-13-1
5

22-31 Silt loam, loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

75-82- 
95

30-36 
-40

10-13-1
5

31-46 Loam, silt loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-98-1
00

65-82- 
95

30-36 
-40

10-13-1
5

46-60 Silt loam, loam CL-ML, 
CL

A-6, A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-98-1
00

65-80- 
95

25-30 
-40

5-10-15

60-65 Silt loam, loam, very 
fine sandy loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-97-1
00

60-64- 
95

25-28 
-40

5-8 -15
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Engineering Properties–Yamhill County, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

2310C—Woodburn silt 
loam, 3 to 12 
percent slopes

Woodburn 93 C 0-9 Silt loam CL, ML A-6, A-4 0- 0- 0 0- 0- 0 95-99-1
00

95-98-1
00

95-97-1
00

85-94-1
00

30-36 
-40

5-11-15

9-17 Silt loam ML, CL A-6, A-4 0- 0- 0 0- 0- 0 95-99-1
00

95-98-1
00

95-97-1
00

85-94-1
00

30-36 
-40

5-11-15

17-25 Silty clay loam, silt 
loam

CL A-6, A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-38 
-45

10-15-2
0

25-32 Silty clay loam, silt 
loam

CL A-6, A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-38 
-45

10-15-2
0

32-39 Silt loam, silty clay 
loam

CL A-7, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-36 
-45

10-14-2
0

39-54 Silt loam, silty clay 
loam

CL A-7, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-36 
-45

10-14-2
0

54-68 Silt loam, silty clay 
loam

CL, CL-
ML

A-6, A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

80-90-1
00

25-35 
-40

5-11-15

68-80 Stratified fine sandy 
loam to silt loam

ML, SM A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-92-1
00

40-60- 
90

20-28 
-35

NP-5 
-10

80-92 Stratified fine sandy 
loam to silt loam

ML, SM A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-92-1
00

40-51- 
90

20-28 
-35

NP-5 
-10
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Engineering Properties–Yamhill County, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

2310F—Woodburn silt 
loam, 20 to 55 
percent slopes

Woodburn 100 C 0-9 Silt loam ML, CL A-4, A-6 0- 0- 0 0- 0- 0 95-99-1
00

95-98-1
00

95-97-1
00

85-94-1
00

30-36 
-40

5-11-15

9-17 Silt loam ML, CL A-6, A-4 0- 0- 0 0- 0- 0 95-99-1
00

95-98-1
00

95-97-1
00

85-94-1
00

30-36 
-40

5-11-15

17-25 Silt loam, silty clay 
loam

CL A-7, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-38 
-45

10-15-2
0

25-32 Silt loam, silty clay 
loam

CL A-6, A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-38 
-45

10-15-2
0

32-39 Silt loam, silty clay 
loam

CL A-7, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-36 
-45

10-14-2
0

39-54 Silt loam, silty clay 
loam

CL A-7, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-99-1
00

90-97-1
00

30-36 
-45

10-14-2
0

54-68 Silt loam, silty clay 
loam

CL-ML, 
CL

A-4, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

80-90-1
00

25-35 
-40

5-11-15

68-80 Stratified fine sandy 
loam to silt loam

ML, SM A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-92-1
00

40-60- 
90

20-28 
-35

NP-5 
-10

80-92 Stratified fine sandy 
loam to silt loam

SM, ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-92-1
00

40-51- 
90

20-28 
-35

NP-5 
-10
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Appendix D: TR-55 Runoff Curve Numbers    

 

  

 



Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.



    

 

  

  

Appendix E: Operations and Maintenance Plan    
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ENGINEERED SOLUTIONS

Operation and 
Maintenance

CatchBasin StormFilter™

Important: These guidelines should be used as a part of your site 
stormwater plan.

Overview
The CatchBasin StormFilter™ (CBSF) consists of a multi-chamber 
steel, concrete, or plastic catch basin unit that can contain up to 
four StormFilter cartridges. The steel CBSF is offered both as a 
standard and as a deep unit.

The CBSF is installed flush with the finished grade and is 
applicable for both constrained lot and retrofit applications. It 
can also be fitted with an inlet pipe for roof leaders or similar 
applications.

The CBSF unit treats peak water quality design flows up to 0.13 
cfs, coupled with an internal weir overflow capacity of 1.0 cfs for 
the standard unit, and 1.8 cfs for the deep steel and concrete 
units. Plastic units have an internal weir overflow capacity of 0.5 
cfs.

Design Operation
The CBSF is installed as the primary receiver of runoff, similar 
to a standard, grated catch basin. The steel and concrete CBSF 
units have an H-20 rated, traffic bearing lid that allows the filter 
to be installed in parking lots, and for all practical purposes, 
takes up no land area. Plastic units can be used in landscaped 
areas and for other non-traffic-bearing applications.

The CBSF consists of a sumped inlet chamber and a cartridge 
chamber(s). Runoff enters the sumped inlet chamber either 
by sheet flow from a paved surface or from an inlet pipe 
discharging directly to the unit vault. The inlet chamber is 
equipped with an internal baffle, which traps debris and floating 
oil and grease, and an overflow weir. While in the inlet chamber, 
heavier solids are allowed to settle into the deep sump, while 
lighter solids and soluble pollutants are directed under the baffle 
and into the cartridge chamber through a port between the 
baffle and the overflow weir.

Once in the cartridge chamber, polluted water ponds and 
percolates horizontally through the media in the filter cartridges. 
Treated water collects in the cartridge’s center tube from where it 
is directed by an under-drain manifold to the outlet pipe on the 
downstream side of the overflow weir and discharged.

When flows into the CBSF exceed the water quality design 
value, excess water spills over the overflow weir, bypassing the 
cartridge bay, and discharges to the outlet pipe.

Applications
The CBSF is particularly useful where small flows are being 
treated or for sites that are flat and have little available hydraulic 
head to spare. The unit is ideal for applications in which 
standard catch basins are to be used. Both water quality and 
catchment issues can be resolved with the use of the CBSF.

Retro-Fit
The retrofit market has many possible applications for the CBSF. 
The CBSF can be installed by replacing an existing catch basin 
without having to “chase the grade,” thus reducing the high cost 
of re piping the storm system.
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ENGINEERED SOLUTIONS

Operation and 
Maintenance

CatchBasin StormFilter™

Maintenance Guidelines
Maintenance procedures for typical catch basins can be applied 
to the CatchBasin StormFilter (CBSF). The filter cartridges 
contained in the CBSF are easily removed and replaced during 
maintenance activities according to the following guidelines.

1.	 Establish a safe working area as per typical catch basin 
service activity.

2.	 Remove steel grate and diamond plate cover (weight	100 
lbs. each).

3.	 Turn cartridge(s) counter-clockwise to disconnect from pipe 
manifold.

4.	 Remove 4” center cap from cartridge and replace with 
lifting cap.

5.	 Remove cartridge(s) from catch basin by hand or with vactor 
truck boom.

6.	 Remove accumulated sediment via vactor truck (min. 
clearance 13” x 24”).

7.	 Remove accumulated sediment from cartridge bay. (min. 
clearance 9.25” x 11”).

8.	 Rinse interior of both bays and vactor remaining water and 
sediment.

9.	 Install fresh cartridge(s) threading clockwise to pipe 
manifold.

10.	Replace cover and grate.

11.	Return original cartridges to Contech for cleaning.

Media may be removed from the filter cartridges using the 
vactor truck before the cartridges are removed from the catch 
basin structure. Empty cartridges can be easily removed from 
the catch basin structure by hand. Empty cartridges should be 
reassembled and returned to Contech as appropriate.	

Materials required include a lifting cap, vactor truck and 
fresh filter cartridges. Contact Contech for specifications and 
availability of the lifting cap. The vactor truck must be equipped 
with a hose capable of reaching areas of restricted clearance. 
the owner may refresh spent cartridges. Refreshed cartridges are 
also available from Contech on an exchange basis. Contact the 
maintenance department of Contech at 503-258-3157 for more 
information.

Maintenance is estimated at 26 minutes of site time. For units 
with more than one cartridge, add approximately 5 minutes for 
each additional cartridge. Add travel time as required.

Mosquito Abatement

In certain areas of the United States, mosquito abatement is 
desirable to reduce the incidence of vectors.

In BMPs with standing water, which could provide mosquito 
breeding habitat, certain abatement measures can be taken.

1.	 Periodic observation of the standing water to determine if 
the facility is harboring mosquito larvae.

2.	 Regular catch basin maintenance.

3.	 Use of larvicides containing Bacillus thuringiensis israelensis 
(BTI). BTI is a bacterium toxic to mosquito and black fly 
larvae.

In some cases, the presence of petroleum hydrocarbons may 
interrupt the mosquito growth cycle.

Using Larvicides in the CatchBasin StormFilter
Larvicides should be used according to manufacturer’s 
recommendations.

Two widely available products are Mosquito Dunks and 
Summit B.t.i. Briquets. For more information, visit http://www.
summitchemical.com/mos_ctrl/d efault.htm.

The larvicide must be in contact with the permanent pool. The 
larvicide should also be fastened to the CatchBasin StormFilter 
by string or wire to prevent displacement by high flows. A 
magnet can be used with a steel catch basin.

For more information on mosquito abatement in stormwater 
BMPs, refer to the following: http://www.ucmrp.ucdavis.edu/
publications/managingmosquitoesstormwater8125.pdf



    

 

  

  

Appendix F: Geotechnical Engineering Report    

 

  

 


























































































































