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PRELIMINARY STORMWATER REPORT 

JBMAC VENTURES 
SHERWOOD, 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 JBMac Ventures project is located at Tax Lot 500, 600, and 700, Washington County Tax Map 2S 1 

29DC, Sherwood, Oregon. Improvements are split into two parts. Part 1 encompasses Tax Lot 500 and 

includes the construction of an industrial building, paved parking, private underground utilities, and 

stormwater management facility. Part 2 encompasses Tax Lot 600 and 700 and includes the construction 

of a shared driveway and frontage improvements to SW Oregon Street. Per discussion with City of 

Sherwood staff, stormwater runoff from Part 1 of the development will be managed by a private facility 

while runoff from Part 2 of the development will be routed to the public system for treatment at a regional 

facility. 

3.0   Regulatory Design Criteria 
3.1 Stormwater Quantity 
Per CWS Design and Construction Standards Manual for Sanitary Sewer and Surface Water Management 

(R&O 19-5, as amended by R&O 19-22), Section 4.02.1, Mitigation Requirement, the District or City shall 

determine which of the following techniques may be used: 

a. Construction of permanent on-site stormwater quantity detention facilities designed in 
accordance with this Chapter; or 

b. Enlargement or improvement of the downstream conveyance system in accordance with this 
Chapter and Chapter 5; or 

c. Payment of a Storm and Surface Water Management System Development Charge (SWM 
SDC), as provided in CWS Ordinance 28, which includes a water quantity component to meet 
these requirements. If district or City requires that an on-site detention facility be constructed, 
the development shall be eligible for a credit against SWM SDC fees, as provided in District 
Ordinance and Rules. 

Per R&O 19-5, as amended by R&O 19-22, Section 4.02.2, Criteria for Requiring On-Site Detention for 

Conveyance Capacity, on-site detention is required when any of the following conditions exist: 

1. There is an identified downstream deficiency and the District or City determines that 

detention rather than conveyance system enlargement is the more effective solution. 

2. There is an identified regional detention site within the boundary of the development. 

3. Water quantity facilities are required by District-adopted watershed management plans 

or subbasin master plans or District- approved subbasin strategy. 

3.2 Hydromodification  
Per R&O 19-5, as amended by R&O 19-22, Section 4.03, Hydromodification Approach Requirements, 

implementing or funding techniques to reduce impacts to the downstream receiving water body is 



    

 

required when a new development or other activities create or modify 1,000 square feet or more of 

impervious surfaces or increase the amount or rate of surface water leaving the site. The funding can be 

directed, or the following techniques can be implemented to reduce impacts to the downstream receiving 

water body: 

a. Construction of permanent LIDA designed in accordance with this Chapter; or 

b. Construction of a permanent stormwater detention facility designed in accordance with 

this Chapter; or 

c. Construction or funding of a hydromodification approach that is consistent with a District-

approved subbasin strategy; or 

d. Payment of a Hydromodification Fee-In-Lieu. 
 

Per R&O 19-5, as amended by R&O 19-22, Section 4.03.3, the receiving reach for this project is Rock Creek. 

The Risk Level for the receiving reach identified for this project is Low. The Development Class was 

determined using the Hydromodification Map provided by CWS. The project site is classified as a 

Developed Area. Per Section 4.08.1, Impervious Area Used in Design, the project site is classified as a Large 

Project as it is greater than 80,000 square feet. Using these input parameters, per Table 4-2, 

Hydromodification Approach Project Category Table (shown below), the project falls within Category 2. 

See details in the appendices of this report for further information. 

 

 Table 4-2 from R&O 19-5, as amended by R&O 19-22 

Per R&O 19-5, as amended by R&O 19-22, Section 4.03.5b, Hydromodification Approach Selection – 

Category 2, any of the following options may be used to address hydromodification: 

1. Infiltration facility, using the Standard LIDA Sizing, described in Section 4.08.5; or 
2. Peak-Flow Matching Detention, using design criteria described in Section 4.08.6; or 
3. Combination of Infiltration facility and Peak-Flow Matching Detention, using criteria described 

in Section 4.08.5 and 4.08.6; or 
4. Any option listed in Category 3. 

3.3 Stormwater Quality  
Per R&O 19-5, as amended by R&O 19-22, Section 4.04, Water Quality Treatment Requirements, 

implementing or funding a permanent water quality approach is required when a new development or 

other activities create or modify 1,000 square feet or more of impervious surfaces, or increase the amount 



    

 

of stormwater runoff or pollution leaving the site. Unless there is a more efficient and effective regional 

approach within the subbasin that was designed to incorporate the development, or there is an approach 

in the subbasin which is demonstrated to have the capacity to treat the site.  

This project will create approximately 157,359 square feet of new impervious area, therefore requiring 

water quality mitigation. Stormwater quality management for Part 1 of this project will be met by the 

combination of a stormwater quality manhole and new stormwater facility. Stormwater quality 

management for Part 2 of this project will be met by a public regional stormwater facility.    

Per discussion with City of Sherwood Staff, all stormwater runoff resulting from improvements to Tax Lot 

600 and 700 as well as the frontage improvements to SW Oregon Street is to be routed to the public 

system. This runoff will be treated at a public regional facility. A stormwater report being completed by 

Kittelson & Associates on behalf of the city of Sherwood includes the subject site within their area of 

analysis. An exhibit included as Appendix B of this report highlights the area to be routed to the regional 

facility.  

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

site. This method uses the Soil Conservation Service (SCS) Type 1A 24-hour design storm. HydroCAD 10.00-

22 computer software aided in the analysis. Representative runoff curve numbers (CN) were obtained 

from the Natural Resources Conservation Service (NRCS) Technical Release 55 and are included in the 

appendices. 

5.0   Design Parameters 
5.1 Design Storms  
Stormwater mains, inlets, and laterals for the site are placed at locations that adequately collect and 

convey the stormwater for the proposed improvements. Per R&O 19-5, as amended by R&O 19-22, 

Section 5.05.2, the stormwater analysis used the 24‐hour design storm for the evaluation and design of 

the existing and proposed stormwater facilities. The following 24‐hour rainfall intensities from CWS 

Standard Drawing No. 1280 were used as the design storms for the recurrence interval: 

Table 5-1: Rainfall Intensities 

Recurrence Interval (Years) Total Precipitation Depth (Inches) 

2 2.50 

5 3.10 

10 3.45 

25 3.90 

 

5.2 Predeveloped Site Conditions 
5.2.1  Site Topography 
Existing on-site grades generally vary from ±2 to 5 percent, with most of the site draining to the northeast 

towards land owned by the Southern Pacific Railroad. The site has a high point of ±187 feet along the 

western property line and a low point of ±162 feet in the northeast corner. 

5.2.2 Land Use 
The property is zoned Light Industrial (LI). The property is open grassland and is currently undeveloped. 



    

 

5.3 Soil Type 
The soil beneath the project area is classified as Aloha Silt Loam and Quatama Loam, according to the 

NRCS Web Soil Survey for Washington County. The following table outlines the Hydrologic Soil Group 

rating for the soil type: 

Table 5-2: Hydrologic Soil Group Ratings 

NRCS Map Unit 
Identification 

NRCS Soil 
Classification 

Hydrologic Soil 
Group Rating 

1 Aloha Silt Loam C 

37A Quatama Loam C 

 

Further information on this soil type is included in the Geotech Report and NRCS Soil Resource Report 

located in the appendices of this report. 

5.4 Post-Developed Site Conditions 
5.4.1 Site Topography 
The on-site slopes will be modified to create a flat pad for the new building and gently sloped impervious 

surfaces for proper drainage. All stormwater from the new impervious areas will be collected by new or 

existing stormwater infrastructure and will not impact surrounding properties. Post-Development flow 

paths will generally mimic Pre-Development flow paths. 

5.4.2 Land Use 
The property’s zoning will remain LI.  

5.4.3 Description of Off-Site Contributing Basins 
The surrounding properties do not direct any stormwater runoff towards the development area. 

6.0   Stormwater Analyses  
6.1 Proposed Stormwater Conduit Sizing and Inlet Spacing 
The proposed storm system pipes will be sized using Manning’s equation to convey the peak flows from 

the 25-year storm event. 

6.2 Proposed Stormwater Quality Control Facility 
Stormwater quality management for Part 1 of this project will be met by the combination of a stormwater 

quality manhole and new private stormwater facility. The new stormwater facility has been designed per 

CWS Design and Construction Standards for Sanitary Sewer and Surface Water Management (R&O 19-05). 

The facility has been sized to treat runoff from all impervious surfaces on Tax Lot 500. Detailed calculations 

are included as Appendix E.  

Stormwater quality management for Part 2 of this project will be met by a public regional stormwater 

facility. Per discussion with City of Sherwood Staff, all stormwater runoff resulting from improvements to 

Tax Lot 600 and 700 as well as the frontage improvements to SW Oregon Street is to be routed to the 

public system. This runoff will be treated for water quality at a public regional facility. A stormwater report 

being completed by Kittelson & Associates on behalf of the City of Sherwood includes the subject site 

within their area of analysis. An exhibit included as Appendix B of this report highlights the area to be 

routed to the regional facility.  

 



    

 

 

6.3 Hydromodification 
Part 1 of this project will create approximately 133,720 SF of new impervious surface. The proposed site 

improvements will reduce impacts to the downstream receiving water body by implementing a private 

detention pond facility designed per CWS standards. Per R&O 19-5, as amended by R&O 19-22, Section 

4.03.5b, Hydromodification Approach Selection – Category 2, hydromodification will be met to the fullest 

potential of the site by peak-flow matching. Post-developed runoff rates from the site will not exceed the 

predeveloped runoff rates for 50% of the 2-year, 5-year and 10-year design storms, when on-site 

stormwater infrastructure is accounted for.  

Part 2 of this project will create approximately 8,327 SF of new impervious surface. Per discussion with 

City of Sherwood Staff, all stormwater runoff resulting from improvements to Tax Lot 600 and 700 as well 

as the frontage improvements to SW Oregon Street is to be routed to the public system. This runoff will 

be managed by a public regional facility. A stormwater report being completed by Kittelson & Associates 

on behalf of the city of Sherwood includes the subject site within their area of analysis. An exhibit included 

as Appendix B of this report highlights the area to be routed to the regional facility. 

6.4 Proposed Stormwater Quantity Control Facility 
Stormwater quantity management for the newly created impervious areas in part 1 will be addressed by 

the construction of a stormwater quality facility in the northeast corner of the site. The following table 

summarizes the pre and post developed flows from the stormwater facility. Post developed flows are 

limited to less than the allowable pre-development peak flows, as outlined within CWS stormwater 

quantity and hydromodification management requirements.  

See Equations 1 for additional information regarding the allowable release rate from the Private Facility 

for the 2-yr storm event.  

Equation 1: 50 percent of the 2-Year Storm 

𝑃𝑟𝑒 𝐷𝑒𝑣𝑒𝑙𝑜𝑝𝑒𝑑 2 𝑌𝑒𝑎𝑟 = 0.42 𝑐𝑓𝑠 

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝐹𝑙𝑜𝑤 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 (50% 𝑜𝑓 2 𝑌𝑒𝑎𝑟) =
(0.42 𝑐𝑓𝑠)

2
= 0.21 𝑐𝑓𝑠 

Table 6-1: Pre and Post Development On-Site Flows (Part 1) 

Recurrence Interval 
(Years) 

Peak Pre-Development 
Flows (cfs) 

Peak Post-Development 
Flows (cfs)* 

Peak Flow Increase or 
(Decrease) – (cfs) 

2 0.42 (50% of 2-yr=0.21) 0.21 0.00 

5 0.73 0.48 -0.25 

10 0.93 0.67 -0.26 

25 1.21 1.08 -0.13 

 

Based on the peak flow comparison in the table above, the total peak flow rates for the Part 1 project 

area do not exceed 50% of the 2-year, 5-year, and 10-year design storms. 

Stormwater quantity management for the newly created impervious areas in Part 2 will be addressed by 

a public regional facility operated by the City of Sherwood. The following table summarizes the pre and 

post developed flows from the Part 2 project area.  



    

 

 

Table 6-2: Pre and Post Development On-Site Flows (Part 2) 

Recurrence Interval 
(Years) 

Peak Pre-Development 
Flows (cfs) 

Peak Post-Development 
Flows (cfs)* 

Peak Flow Increase or 
(Decrease) – (cfs) 

2 0.29 (50% of 2-yr=0.15) 0.52 +0.23 

5 0.49 0.74 +0.25 

10 0.62 0.88 +0.26 

25 0.80 1.06 +0.26 

 

Based on the peak flow comparison in the table above, the total peak flow rates from the Part 2 project 

area exceed the 50% of the 2-year, 5-year, and 10-year design storm. Due to the increase in peak flows 

resulting from Part 2 of the development additional stormwater quantity management will be required. 

Per discussions with City of Sherwood staff, the City is prepared to accept all stormwater runoff from the 

development of Tax Lot 600 and 700 as well as the frontage improvements to SW Oregon Street for 

management in their regional facility. A stormwater report being completed by Kittelson & Associates on 

behalf of the city of Sherwood provides additional information on how the city will treat and manage this 

stormwater.  

6.5 Downstream Analysis 
Stormwater from Part 1 of this project discharges to an existing drainage ditch within the Southern Pacific 

Railroad ROW. Stormwater then flows approximately 1,000 feet east into Rock Creek. As shown in table 

6-1 the private stormwater facility will result in a decrease in peak flow during the 25-year storm event 

when compared to the pre-developed condition. Therefore, the existing drainage ditch downstream of 

the project site is expected be adequate.  

Stormwater from Part 2 of this project discharges to the public stormwater system. As part of the analysis 

being completed by Kittelson & Associates the downstream capacity of the public system is being 

assessed. Any deficiencies in the existing network will be identified by Kittelson & Associates and 

addressed by the City of Sherwood. 

 

 

 

 

 

 

 

 



 

 

	
	
	
	
	
	
	

Exhibit	A:		Vicinity	Map	
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Appendix A: Pre-Developed Catchment Basins Map 
and Peak Flow Calculations - HydroCAD 

 

  

 





1-E

Existing

2-E

Existing

1L

Flow Summary Part 1

2L

Flow Summary Part 2

Routing Diagram for 8627-03 Pre-DEV
Prepared by AKS Engineering,  Printed 6/16/2022

HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 2HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

6.244 79 50-75% Grass cover, Fair, HSG C  (1-E, 2-E)

0.077 98 Impervious Paving, HSG C  (2-E)

6.322 79 TOTAL AREA



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 3HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=174,233 sf   0.00% Impervious   Runoff Depth=0.84"Subcatchment 1-E: Existing
   Flow Length=707'   Slope=0.0300 '/'   Tc=28.3 min   CN=79/0   Runoff=0.42 cfs  0.279 af

Runoff Area=101,133 sf   3.34% Impervious   Runoff Depth=0.89"Subcatchment 2-E: Existing
   Flow Length=363'   Tc=22.8 min   CN=79/98   Runoff=0.29 cfs  0.171 af

   Inflow=0.42 cfs  0.279 afLink 1L: Flow Summary Part 1
   Primary=0.42 cfs  0.279 af

   Inflow=0.29 cfs  0.171 afLink 2L: Flow Summary Part 2
   Primary=0.29 cfs  0.171 af

Total Runoff Area = 6.322 ac   Runoff Volume = 0.450 af   Average Runoff Depth = 0.85"
98.77% Pervious = 6.244 ac     1.23% Impervious = 0.077 ac



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 4HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1-E: Existing

Runoff = 0.42 cfs @ 8.13 hrs,  Volume= 0.279 af,  Depth= 0.84"

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

Area (sf) CN Description

174,233 79 50-75% Grass cover, Fair, HSG C

174,233 100.00% Pervious Area

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

22.7 300 0.0300 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

5.6 407 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

28.3 707 Total

Subcatchment 1-E: Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=174,233 sf

Runoff Volume=0.279 af

Runoff Depth=0.84"

Flow Length=707'

Slope=0.0300 '/'

Tc=28.3 min

CN=79/0

0.42 cfs



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 5HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2-E: Existing

Runoff = 0.29 cfs @ 8.02 hrs,  Volume= 0.171 af,  Depth= 0.89"

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

Area (sf) CN Description

97,758 79 50-75% Grass cover, Fair, HSG C
* 3,375 98 Impervious Paving, HSG C

101,133 80 Weighted Average
97,758 96.66% Pervious Area
3,375 3.34% Impervious Area

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

22.2 300 0.0316 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.6 63 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.8 363 Total

Subcatchment 2-E: Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=101,133 sf

Runoff Volume=0.171 af

Runoff Depth=0.89"

Flow Length=363'

Tc=22.8 min

CN=79/98

0.29 cfs



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 0.00% Impervious,  Inflow Depth = 0.84"    for  2-YR event
Inflow = 0.42 cfs @ 8.13 hrs,  Volume= 0.279 af
Primary = 0.42 cfs @ 8.13 hrs,  Volume= 0.279 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Flow Summary Part 1

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=4.000 ac
0.42 cfs

0.42 cfs



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 Pre-DEV
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 3.34% Impervious,  Inflow Depth = 0.89"    for  2-YR event
Inflow = 0.29 cfs @ 8.02 hrs,  Volume= 0.171 af
Primary = 0.29 cfs @ 8.02 hrs,  Volume= 0.171 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Flow Summary Part 2

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=2.322 ac
0.29 cfs

0.29 cfs



Type IA 24-hr  5-YR Rainfall=3.10"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 8HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=174,233 sf   0.00% Impervious   Runoff Depth=1.26"Subcatchment 1-E: Existing
   Flow Length=707'   Slope=0.0300 '/'   Tc=28.3 min   CN=79/0   Runoff=0.73 cfs  0.421 af

Runoff Area=101,133 sf   3.34% Impervious   Runoff Depth=1.32"Subcatchment 2-E: Existing
   Flow Length=363'   Tc=22.8 min   CN=79/98   Runoff=0.49 cfs  0.255 af

   Inflow=0.73 cfs  0.421 afLink 1L: Flow Summary Part 1
   Primary=0.73 cfs  0.421 af

   Inflow=0.49 cfs  0.255 afLink 2L: Flow Summary Part 2
   Primary=0.49 cfs  0.255 af

Total Runoff Area = 6.322 ac   Runoff Volume = 0.675 af   Average Runoff Depth = 1.28"
98.77% Pervious = 6.244 ac     1.23% Impervious = 0.077 ac
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Summary for Subcatchment 1-E: Existing

Runoff = 0.73 cfs @ 8.07 hrs,  Volume= 0.421 af,  Depth= 1.26"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

174,233 79 50-75% Grass cover, Fair, HSG C

174,233 100.00% Pervious Area

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

22.7 300 0.0300 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

5.6 407 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

28.3 707 Total

Subcatchment 1-E: Existing
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=174,233 sf

Runoff Volume=0.421 af

Runoff Depth=1.26"

Flow Length=707'

Slope=0.0300 '/'

Tc=28.3 min

CN=79/0

0.73 cfs



Type IA 24-hr  5-YR Rainfall=3.10"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 10HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2-E: Existing

Runoff = 0.49 cfs @ 8.01 hrs,  Volume= 0.255 af,  Depth= 1.32"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

97,758 79 50-75% Grass cover, Fair, HSG C
* 3,375 98 Impervious Paving, HSG C

101,133 80 Weighted Average
97,758 96.66% Pervious Area
3,375 3.34% Impervious Area

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

22.2 300 0.0316 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.6 63 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.8 363 Total

Subcatchment 2-E: Existing

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=101,133 sf

Runoff Volume=0.255 af

Runoff Depth=1.32"

Flow Length=363'

Tc=22.8 min

CN=79/98

0.49 cfs



Type IA 24-hr  5-YR Rainfall=3.10"8627-03 Pre-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 11HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 0.00% Impervious,  Inflow Depth = 1.26"    for  5-YR event
Inflow = 0.73 cfs @ 8.07 hrs,  Volume= 0.421 af
Primary = 0.73 cfs @ 8.07 hrs,  Volume= 0.421 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Flow Summary Part 1

Inflow
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Inflow Area=4.000 ac
0.73 cfs

0.73 cfs
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 3.34% Impervious,  Inflow Depth = 1.32"    for  5-YR event
Inflow = 0.49 cfs @ 8.01 hrs,  Volume= 0.255 af
Primary = 0.49 cfs @ 8.01 hrs,  Volume= 0.255 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Flow Summary Part 2

Inflow
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Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

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=2.322 ac
0.49 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=174,233 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 1-E: Existing
   Flow Length=707'   Slope=0.0300 '/'   Tc=28.3 min   CN=79/0   Runoff=0.93 cfs  0.509 af

Runoff Area=101,133 sf   3.34% Impervious   Runoff Depth=1.58"Subcatchment 2-E: Existing
   Flow Length=363'   Tc=22.8 min   CN=79/98   Runoff=0.62 cfs  0.306 af

   Inflow=0.93 cfs  0.509 afLink 1L: Flow Summary Part 1
   Primary=0.93 cfs  0.509 af

   Inflow=0.62 cfs  0.306 afLink 2L: Flow Summary Part 2
   Primary=0.62 cfs  0.306 af

Total Runoff Area = 6.322 ac   Runoff Volume = 0.815 af   Average Runoff Depth = 1.55"
98.77% Pervious = 6.244 ac     1.23% Impervious = 0.077 ac
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Summary for Subcatchment 1-E: Existing

Runoff = 0.93 cfs @ 8.04 hrs,  Volume= 0.509 af,  Depth= 1.53"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

174,233 79 50-75% Grass cover, Fair, HSG C

174,233 100.00% Pervious Area

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

22.7 300 0.0300 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

5.6 407 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

28.3 707 Total

Subcatchment 1-E: Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=174,233 sf

Runoff Volume=0.509 af

Runoff Depth=1.53"

Flow Length=707'

Slope=0.0300 '/'

Tc=28.3 min

CN=79/0

0.93 cfs
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Summary for Subcatchment 2-E: Existing

Runoff = 0.62 cfs @ 8.01 hrs,  Volume= 0.306 af,  Depth= 1.58"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

97,758 79 50-75% Grass cover, Fair, HSG C
* 3,375 98 Impervious Paving, HSG C

101,133 80 Weighted Average
97,758 96.66% Pervious Area
3,375 3.34% Impervious Area

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

22.2 300 0.0316 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.6 63 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.8 363 Total

Subcatchment 2-E: Existing

Runoff

Hydrograph
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=101,133 sf

Runoff Volume=0.306 af

Runoff Depth=1.58"

Flow Length=363'

Tc=22.8 min

CN=79/98

0.62 cfs
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 0.00% Impervious,  Inflow Depth = 1.53"    for  10-YR event
Inflow = 0.93 cfs @ 8.04 hrs,  Volume= 0.509 af
Primary = 0.93 cfs @ 8.04 hrs,  Volume= 0.509 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Flow Summary Part 1

Inflow
Primary

Hydrograph
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Inflow Area=4.000 ac
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0.93 cfs
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 3.34% Impervious,  Inflow Depth = 1.58"    for  10-YR event
Inflow = 0.62 cfs @ 8.01 hrs,  Volume= 0.306 af
Primary = 0.62 cfs @ 8.01 hrs,  Volume= 0.306 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Flow Summary Part 2

Inflow
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Hydrograph
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Inflow Area=2.322 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=174,233 sf   0.00% Impervious   Runoff Depth=1.88"Subcatchment 1-E: Existing
   Flow Length=707'   Slope=0.0300 '/'   Tc=28.3 min   CN=79/0   Runoff=1.21 cfs  0.628 af

Runoff Area=101,133 sf   3.34% Impervious   Runoff Depth=1.94"Subcatchment 2-E: Existing
   Flow Length=363'   Tc=22.8 min   CN=79/98   Runoff=0.80 cfs  0.376 af

   Inflow=1.21 cfs  0.628 afLink 1L: Flow Summary Part 1
   Primary=1.21 cfs  0.628 af

   Inflow=0.80 cfs  0.376 afLink 2L: Flow Summary Part 2
   Primary=0.80 cfs  0.376 af

Total Runoff Area = 6.322 ac   Runoff Volume = 1.003 af   Average Runoff Depth = 1.90"
98.77% Pervious = 6.244 ac     1.23% Impervious = 0.077 ac
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Summary for Subcatchment 1-E: Existing

Runoff = 1.21 cfs @ 8.02 hrs,  Volume= 0.628 af,  Depth= 1.88"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

174,233 79 50-75% Grass cover, Fair, HSG C

174,233 100.00% Pervious Area

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

22.7 300 0.0300 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

5.6 407 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

28.3 707 Total

Subcatchment 1-E: Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=174,233 sf

Runoff Volume=0.628 af

Runoff Depth=1.88"

Flow Length=707'

Slope=0.0300 '/'

Tc=28.3 min

CN=79/0

1.21 cfs
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Summary for Subcatchment 2-E: Existing

Runoff = 0.80 cfs @ 8.01 hrs,  Volume= 0.376 af,  Depth= 1.94"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

97,758 79 50-75% Grass cover, Fair, HSG C
* 3,375 98 Impervious Paving, HSG C

101,133 80 Weighted Average
97,758 96.66% Pervious Area
3,375 3.34% Impervious Area

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

22.2 300 0.0316 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.6 63 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.8 363 Total

Subcatchment 2-E: Existing
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=101,133 sf

Runoff Volume=0.376 af

Runoff Depth=1.94"

Flow Length=363'

Tc=22.8 min

CN=79/98

0.80 cfs
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 0.00% Impervious,  Inflow Depth = 1.88"    for  25-YR event
Inflow = 1.21 cfs @ 8.02 hrs,  Volume= 0.628 af
Primary = 1.21 cfs @ 8.02 hrs,  Volume= 0.628 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Flow Summary Part 1

Inflow
Primary

Hydrograph
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Inflow Area=4.000 ac
1.21 cfs

1.21 cfs
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 3.34% Impervious,  Inflow Depth = 1.94"    for  25-YR event
Inflow = 0.80 cfs @ 8.01 hrs,  Volume= 0.376 af
Primary = 0.80 cfs @ 8.01 hrs,  Volume= 0.376 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Flow Summary Part 2
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Inflow Area=2.322 ac
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Appendix B: Post-Developed Catchment Basins Map 
and Peak Flow Calculations - HydroCAD 
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Routing Diagram for 8627-03 POST-DEV
Prepared by AKS Engineering,  Printed 6/16/2022
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Subcat Reach Pond Link

Part 1 Part 2



8627-03 POST-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 2HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

2.631 79 50-75% Grass cover, Fair, HSG C  (1-P, 2.1-P, 2.2-P)

3.690 98 Roof/Drive Aisle  (1-iP, 2.1-iP, 2.2-iP)

6.321 90 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=133,720 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment 1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=1.77 cfs  0.581 af

Runoff Area=40,503 sf   0.00% Impervious   Runoff Depth=0.84"Subcatchment 1-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.15 cfs  0.065 af

Runoff Area=15,312 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment 2.1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.20 cfs  0.067 af

Runoff Area=72,679 sf   0.00% Impervious   Runoff Depth=0.84"Subcatchment 2.1-P: Pervious
   Flow Length=409'   Tc=27.4 min   CN=79/0   Runoff=0.18 cfs  0.116 af

Runoff Area=11,702 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment 2.2-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.15 cfs  0.051 af

Runoff Area=1,440 sf   0.00% Impervious   Runoff Depth=0.84"Subcatchment 2.2-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.01 cfs  0.002 af

Avg. Flow Depth=0.24'   Max Vel=2.80 fps   Inflow=0.37 cfs  0.183 afReach CB-2: Catch Basin
10.0"  Round Pipe   n=0.010   L=302.0'   S=0.0050 '/'   Capacity=2.01 cfs   Outflow=0.37 cfs  0.183 af

Avg. Flow Depth=0.28'   Max Vel=11.66 fps   Inflow=1.91 cfs  0.646 afReach MH: WQ MH
10.0"  Round Pipe   n=0.010   L=26.3'   S=0.0722 '/'   Capacity=7.66 cfs   Outflow=1.91 cfs  0.646 af

Peak Elev=170.92'  Storage=15,914 cf   Inflow=1.91 cfs  0.646 afPond STM-1: Detention Pond
   Outflow=0.21 cfs  0.595 af

   Inflow=0.21 cfs  0.595 afLink 1L: Flow Summary Part 1
   Primary=0.21 cfs  0.595 af

   Inflow=0.52 cfs  0.236 afLink 2L: Flow Summary Part 2
   Primary=0.52 cfs  0.236 af

Total Runoff Area = 6.321 ac   Runoff Volume = 0.882 af   Average Runoff Depth = 1.67"
41.63% Pervious = 2.631 ac     58.37% Impervious = 3.690 ac
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Summary for Subcatchment 1-iP: Impervious

Runoff = 1.77 cfs @ 7.88 hrs,  Volume= 0.581 af,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

* 133,720 98 Roof/Drive Aisle

133,720 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=133,720 sf

Runoff Volume=0.581 af

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

1.77 cfs
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Summary for Subcatchment 1-P: Pervious

Runoff = 0.15 cfs @ 8.00 hrs,  Volume= 0.065 af,  Depth= 0.84"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

40,503 79 50-75% Grass cover, Fair, HSG C

40,503 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=40,503 sf

Runoff Volume=0.065 af

Runoff Depth=0.84"

Tc=5.0 min

CN=79/0

0.15 cfs
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Summary for Subcatchment 2.1-iP: Impervious

Runoff = 0.20 cfs @ 7.88 hrs,  Volume= 0.067 af,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

* 15,312 98 Roof/Drive Aisle

15,312 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=15,312 sf

Runoff Volume=0.067 af

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.20 cfs
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Summary for Subcatchment 2.1-P: Pervious

Runoff = 0.18 cfs @ 8.12 hrs,  Volume= 0.116 af,  Depth= 0.84"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

72,679 79 50-75% Grass cover, Fair, HSG C

72,679 100.00% Pervious Area

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

25.7 300 0.0220 0.19 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.50"

1.7 109 0.0227 1.05 Shallow Concentrated Flow, Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

27.4 409 Total

Subcatchment 2.1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=72,679 sf

Runoff Volume=0.116 af

Runoff Depth=0.84"

Flow Length=409'

Tc=27.4 min

CN=79/0

0.18 cfs
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Summary for Subcatchment 2.2-iP: Impervious

Runoff = 0.15 cfs @ 7.88 hrs,  Volume= 0.051 af,  Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

* 11,702 98 Roof/Drive Aisle

11,702 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=11,702 sf

Runoff Volume=0.051 af

Runoff Depth=2.27"

Tc=5.0 min

CN=0/98

0.15 cfs
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Summary for Subcatchment 2.2-P: Pervious

Runoff = 0.01 cfs @ 8.00 hrs,  Volume= 0.002 af,  Depth= 0.84"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description

1,440 79 50-75% Grass cover, Fair, HSG C

1,440 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Subcatchment 2.2-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YR Rainfall=2.50"

Runoff Area=1,440 sf

Runoff Volume=0.002 af

Runoff Depth=0.84"

Tc=5.0 min

CN=79/0

0.01 cfs
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Summary for Reach CB-2: Catch Basin

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 2.020 ac, 17.40% Impervious,  Inflow Depth = 1.09"    for  2-YR event
Inflow = 0.37 cfs @ 8.00 hrs,  Volume= 0.183 af
Outflow = 0.37 cfs @ 8.01 hrs,  Volume= 0.183 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.80 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 1.64 fps,  Avg. Travel Time= 3.1 min

Peak Storage= 39 cf @ 8.01 hrs
Average Depth at Peak Storage= 0.24'
Defined Flood Depth= 177.89'  Flow Area= 20.2 sf,  Capacity= -1,793.61 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 302.0'   Slope= 0.0050 '/'
Inlet Invert= 176.89',  Outlet Invert= 175.38'
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Reach CB-2: Catch Basin

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.020 ac

Avg. Flow Depth=0.24'

Max Vel=2.80 fps

10.0"

Round Pipe

n=0.010

L=302.0'

S=0.0050 '/'

Capacity=2.01 cfs

0.37 cfs

0.37 cfs
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Summary for Reach MH: WQ MH

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 1.94"    for  2-YR event
Inflow = 1.91 cfs @ 7.90 hrs,  Volume= 0.646 af
Outflow = 1.91 cfs @ 7.90 hrs,  Volume= 0.646 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 11.66 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 6.64 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 7.90 hrs
Average Depth at Peak Storage= 0.28'
Defined Flood Depth= 171.30'  Flow Area= 19.4 sf,  Capacity= -6,563.73 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 7.66 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 26.3'   Slope= 0.0722 '/'
Inlet Invert= 169.30',  Outlet Invert= 167.40'
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Reach MH: WQ MH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Avg. Flow Depth=0.28'

Max Vel=11.66 fps

10.0"

Round Pipe

n=0.010

L=26.3'

S=0.0722 '/'

Capacity=7.66 cfs

1.91 cfs

1.91 cfs



Type IA 24-hr  2-YR Rainfall=2.50"8627-03 POST-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 14HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Pond STM-1: Detention Pond

[63] Warning: Exceeded Reach MH INLET depth by 1.54' @ 24.25 hrs

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 1.94"    for  2-YR event
Inflow = 1.91 cfs @ 7.90 hrs,  Volume= 0.646 af
Outflow = 0.21 cfs @ 21.30 hrs,  Volume= 0.595 af,  Atten= 89%,  Lag= 804.2 min
Primary = 0.21 cfs @ 21.30 hrs,  Volume= 0.595 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 170.92' @ 21.30 hrs   Surf.Area= 5,726 sf   Storage= 15,914 cf

Plug-Flow detention time= 982.7 min calculated for 0.595 af (92% of inflow)
Center-of-Mass det. time= 927.0 min ( 1,618.4 - 691.4 )

Volume Invert Avail.Storage Storage Description

#1 166.75' 24,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

166.75 2,138 224.0 0 0 2,138
167.00 2,309 232.0 556 556 2,434
168.00 3,059 267.0 2,675 3,231 3,846
169.00 3,912 297.0 3,477 6,708 5,222
170.00 4,832 316.0 4,364 11,072 6,198
171.00 5,809 335.0 5,313 16,385 7,234
172.20 7,056 357.6 7,707 24,092 8,548

Device Routing     Invert Outlet Devices

#1 Primary 166.00' 10.0"  Round Outlet Pipe   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 166.00' / 163.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

#2 Device 1 166.75' 0.9" Vert. WQ Outlet    C= 0.600   
#3 Device 1 168.25' 2.0" Vert. 2-YR Storm    C= 0.600   
#4 Device 1 170.92' 2.2' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.21 cfs @ 21.30 hrs  HW=170.92'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.21 cfs of 5.57 cfs potential flow)

2=WQ Outlet  (Orifice Controls 0.04 cfs @ 9.79 fps)
3=2-YR Storm  (Orifice Controls 0.17 cfs @ 7.74 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond STM-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Peak Elev=170.92'

Storage=15,914 cf

1.91 cfs

0.21 cfs
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth > 1.79"    for  2-YR event
Inflow = 0.21 cfs @ 21.30 hrs,  Volume= 0.595 af
Primary = 0.21 cfs @ 21.30 hrs,  Volume= 0.595 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Flow Summary Part 1

Inflow
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Hydrograph

Time  (hours)
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 26.71% Impervious,  Inflow Depth = 1.22"    for  2-YR event
Inflow = 0.52 cfs @ 8.00 hrs,  Volume= 0.236 af
Primary = 0.52 cfs @ 8.00 hrs,  Volume= 0.236 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Flow Summary Part 2

Inflow
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Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=133,720 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=2.22 cfs  0.734 af

Runoff Area=40,503 sf   0.00% Impervious   Runoff Depth=1.26"Subcatchment 1-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.25 cfs  0.098 af

Runoff Area=15,312 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 2.1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.25 cfs  0.084 af

Runoff Area=72,679 sf   0.00% Impervious   Runoff Depth=1.26"Subcatchment 2.1-P: Pervious
   Flow Length=409'   Tc=27.4 min   CN=79/0   Runoff=0.31 cfs  0.175 af

Runoff Area=11,702 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 2.2-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.19 cfs  0.064 af

Runoff Area=1,440 sf   0.00% Impervious   Runoff Depth=1.26"Subcatchment 2.2-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.01 cfs  0.003 af

Avg. Flow Depth=0.30'   Max Vel=3.14 fps   Inflow=0.55 cfs  0.259 afReach CB-2: Catch Basin
10.0"  Round Pipe   n=0.010   L=302.0'   S=0.0050 '/'   Capacity=2.01 cfs   Outflow=0.55 cfs  0.259 af

Avg. Flow Depth=0.32'   Max Vel=12.50 fps   Inflow=2.46 cfs  0.831 afReach MH: WQ MH
10.0"  Round Pipe   n=0.010   L=26.3'   S=0.0722 '/'   Capacity=7.66 cfs   Outflow=2.46 cfs  0.831 af

Peak Elev=171.03'  Storage=16,570 cf   Inflow=2.46 cfs  0.831 afPond STM-1: Detention Pond
   Outflow=0.48 cfs  0.780 af

   Inflow=0.48 cfs  0.780 afLink 1L: Flow Summary Part 1
   Primary=0.48 cfs  0.780 af

   Inflow=0.74 cfs  0.327 afLink 2L: Flow Summary Part 2
   Primary=0.74 cfs  0.327 af

Total Runoff Area = 6.321 ac   Runoff Volume = 1.159 af   Average Runoff Depth = 2.20"
41.63% Pervious = 2.631 ac     58.37% Impervious = 3.690 ac
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Summary for Subcatchment 1-iP: Impervious

Runoff = 2.22 cfs @ 7.88 hrs,  Volume= 0.734 af,  Depth= 2.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

* 133,720 98 Roof/Drive Aisle

133,720 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=133,720 sf

Runoff Volume=0.734 af

Runoff Depth=2.87"

Tc=5.0 min

CN=0/98

2.22 cfs
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Summary for Subcatchment 1-P: Pervious

Runoff = 0.25 cfs @ 8.00 hrs,  Volume= 0.098 af,  Depth= 1.26"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

40,503 79 50-75% Grass cover, Fair, HSG C

40,503 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=40,503 sf

Runoff Volume=0.098 af

Runoff Depth=1.26"

Tc=5.0 min

CN=79/0

0.25 cfs
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Summary for Subcatchment 2.1-iP: Impervious

Runoff = 0.25 cfs @ 7.88 hrs,  Volume= 0.084 af,  Depth= 2.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

* 15,312 98 Roof/Drive Aisle

15,312 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=15,312 sf

Runoff Volume=0.084 af

Runoff Depth=2.87"

Tc=5.0 min

CN=0/98

0.25 cfs
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Summary for Subcatchment 2.1-P: Pervious

Runoff = 0.31 cfs @ 8.05 hrs,  Volume= 0.175 af,  Depth= 1.26"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

72,679 79 50-75% Grass cover, Fair, HSG C

72,679 100.00% Pervious Area

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

25.7 300 0.0220 0.19 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.50"

1.7 109 0.0227 1.05 Shallow Concentrated Flow, Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

27.4 409 Total

Subcatchment 2.1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=72,679 sf

Runoff Volume=0.175 af

Runoff Depth=1.26"

Flow Length=409'

Tc=27.4 min

CN=79/0

0.31 cfs
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Summary for Subcatchment 2.2-iP: Impervious

Runoff = 0.19 cfs @ 7.88 hrs,  Volume= 0.064 af,  Depth= 2.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

* 11,702 98 Roof/Drive Aisle

11,702 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=11,702 sf

Runoff Volume=0.064 af

Runoff Depth=2.87"

Tc=5.0 min

CN=0/98

0.19 cfs
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Summary for Subcatchment 2.2-P: Pervious

Runoff = 0.01 cfs @ 8.00 hrs,  Volume= 0.003 af,  Depth= 1.26"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YR Rainfall=3.10"

Area (sf) CN Description

1,440 79 50-75% Grass cover, Fair, HSG C

1,440 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Subcatchment 2.2-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YR Rainfall=3.10"

Runoff Area=1,440 sf

Runoff Volume=0.003 af

Runoff Depth=1.26"

Tc=5.0 min

CN=79/0

0.01 cfs
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Summary for Reach CB-2: Catch Basin

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 2.020 ac, 17.40% Impervious,  Inflow Depth = 1.54"    for  5-YR event
Inflow = 0.55 cfs @ 8.00 hrs,  Volume= 0.259 af
Outflow = 0.55 cfs @ 8.01 hrs,  Volume= 0.259 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.14 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 1.79 fps,  Avg. Travel Time= 2.8 min

Peak Storage= 53 cf @ 8.01 hrs
Average Depth at Peak Storage= 0.30'
Defined Flood Depth= 177.89'  Flow Area= 20.2 sf,  Capacity= -1,793.61 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 302.0'   Slope= 0.0050 '/'
Inlet Invert= 176.89',  Outlet Invert= 175.38'
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Reach CB-2: Catch Basin

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.020 ac

Avg. Flow Depth=0.30'

Max Vel=3.14 fps

10.0"

Round Pipe

n=0.010

L=302.0'

S=0.0050 '/'

Capacity=2.01 cfs

0.55 cfs

0.55 cfs
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Summary for Reach MH: WQ MH

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 2.49"    for  5-YR event
Inflow = 2.46 cfs @ 7.89 hrs,  Volume= 0.831 af
Outflow = 2.46 cfs @ 7.89 hrs,  Volume= 0.831 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 12.50 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 7.13 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 5 cf @ 7.89 hrs
Average Depth at Peak Storage= 0.32'
Defined Flood Depth= 171.30'  Flow Area= 19.4 sf,  Capacity= -6,563.73 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 7.66 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 26.3'   Slope= 0.0722 '/'
Inlet Invert= 169.30',  Outlet Invert= 167.40'
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Reach MH: WQ MH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Avg. Flow Depth=0.32'

Max Vel=12.50 fps

10.0"

Round Pipe

n=0.010

L=26.3'

S=0.0722 '/'

Capacity=7.66 cfs

2.46 cfs

2.46 cfs
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Summary for Pond STM-1: Detention Pond

[63] Warning: Exceeded Reach MH INLET depth by 1.59' @ 24.27 hrs

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 2.49"    for  5-YR event
Inflow = 2.46 cfs @ 7.89 hrs,  Volume= 0.831 af
Outflow = 0.48 cfs @ 11.19 hrs,  Volume= 0.780 af,  Atten= 80%,  Lag= 197.8 min
Primary = 0.48 cfs @ 11.19 hrs,  Volume= 0.780 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 171.03' @ 11.19 hrs   Surf.Area= 5,841 sf   Storage= 16,570 cf

Plug-Flow detention time= 812.4 min calculated for 0.780 af (94% of inflow)
Center-of-Mass det. time= 767.6 min ( 1,453.2 - 685.6 )

Volume Invert Avail.Storage Storage Description

#1 166.75' 24,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

166.75 2,138 224.0 0 0 2,138
167.00 2,309 232.0 556 556 2,434
168.00 3,059 267.0 2,675 3,231 3,846
169.00 3,912 297.0 3,477 6,708 5,222
170.00 4,832 316.0 4,364 11,072 6,198
171.00 5,809 335.0 5,313 16,385 7,234
172.20 7,056 357.6 7,707 24,092 8,548

Device Routing     Invert Outlet Devices

#1 Primary 166.00' 10.0"  Round Outlet Pipe   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 166.00' / 163.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

#2 Device 1 166.75' 0.9" Vert. WQ Outlet    C= 0.600   
#3 Device 1 168.25' 2.0" Vert. 2-YR Storm    C= 0.600   
#4 Device 1 170.92' 2.2' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.48 cfs @ 11.19 hrs  HW=171.03'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.48 cfs of 5.64 cfs potential flow)

2=WQ Outlet  (Orifice Controls 0.04 cfs @ 9.92 fps)
3=2-YR Storm  (Orifice Controls 0.17 cfs @ 7.91 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.27 cfs @ 1.09 fps)
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Pond STM-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Peak Elev=171.03'

Storage=16,570 cf

2.46 cfs

0.48 cfs
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth > 2.34"    for  5-YR event
Inflow = 0.48 cfs @ 11.19 hrs,  Volume= 0.780 af
Primary = 0.48 cfs @ 11.19 hrs,  Volume= 0.780 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Flow Summary Part 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 26.71% Impervious,  Inflow Depth = 1.69"    for  5-YR event
Inflow = 0.74 cfs @ 8.00 hrs,  Volume= 0.327 af
Primary = 0.74 cfs @ 8.00 hrs,  Volume= 0.327 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Flow Summary Part 2

Inflow
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Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=133,720 sf   100.00% Impervious   Runoff Depth=3.22"Subcatchment 1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=2.48 cfs  0.823 af

Runoff Area=40,503 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 1-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.32 cfs  0.118 af

Runoff Area=15,312 sf   100.00% Impervious   Runoff Depth=3.22"Subcatchment 2.1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.28 cfs  0.094 af

Runoff Area=72,679 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 2.1-P: Pervious
   Flow Length=409'   Tc=27.4 min   CN=79/0   Runoff=0.39 cfs  0.212 af

Runoff Area=11,702 sf   100.00% Impervious   Runoff Depth=3.22"Subcatchment 2.2-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.22 cfs  0.072 af

Runoff Area=1,440 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 2.2-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.01 cfs  0.004 af

Avg. Flow Depth=0.33'   Max Vel=3.31 fps   Inflow=0.66 cfs  0.307 afReach CB-2: Catch Basin
10.0"  Round Pipe   n=0.010   L=302.0'   S=0.0050 '/'   Capacity=2.01 cfs   Outflow=0.66 cfs  0.307 af

Avg. Flow Depth=0.35'   Max Vel=12.93 fps   Inflow=2.78 cfs  0.941 afReach MH: WQ MH
10.0"  Round Pipe   n=0.010   L=26.3'   S=0.0722 '/'   Capacity=7.66 cfs   Outflow=2.78 cfs  0.941 af

Peak Elev=171.08'  Storage=16,855 cf   Inflow=2.78 cfs  0.941 afPond STM-1: Detention Pond
   Outflow=0.67 cfs  0.890 af

   Inflow=0.67 cfs  0.890 afLink 1L: Flow Summary Part 1
   Primary=0.67 cfs  0.890 af

   Inflow=0.88 cfs  0.383 afLink 2L: Flow Summary Part 2
   Primary=0.88 cfs  0.383 af

Total Runoff Area = 6.321 ac   Runoff Volume = 1.324 af   Average Runoff Depth = 2.51"
41.63% Pervious = 2.631 ac     58.37% Impervious = 3.690 ac
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Summary for Subcatchment 1-iP: Impervious

Runoff = 2.48 cfs @ 7.88 hrs,  Volume= 0.823 af,  Depth= 3.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

* 133,720 98 Roof/Drive Aisle

133,720 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=133,720 sf

Runoff Volume=0.823 af

Runoff Depth=3.22"

Tc=5.0 min

CN=0/98

2.48 cfs
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Summary for Subcatchment 1-P: Pervious

Runoff = 0.32 cfs @ 7.99 hrs,  Volume= 0.118 af,  Depth= 1.53"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

40,503 79 50-75% Grass cover, Fair, HSG C

40,503 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=40,503 sf

Runoff Volume=0.118 af

Runoff Depth=1.53"

Tc=5.0 min

CN=79/0

0.32 cfs



Type IA 24-hr  10-YR Rainfall=3.45"8627-03 POST-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 36HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2.1-iP: Impervious

Runoff = 0.28 cfs @ 7.88 hrs,  Volume= 0.094 af,  Depth= 3.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

* 15,312 98 Roof/Drive Aisle

15,312 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=15,312 sf

Runoff Volume=0.094 af

Runoff Depth=3.22"

Tc=5.0 min

CN=0/98

0.28 cfs
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Summary for Subcatchment 2.1-P: Pervious

Runoff = 0.39 cfs @ 8.03 hrs,  Volume= 0.212 af,  Depth= 1.53"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

72,679 79 50-75% Grass cover, Fair, HSG C

72,679 100.00% Pervious Area

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

25.7 300 0.0220 0.19 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.50"

1.7 109 0.0227 1.05 Shallow Concentrated Flow, Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

27.4 409 Total

Subcatchment 2.1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=72,679 sf

Runoff Volume=0.212 af

Runoff Depth=1.53"

Flow Length=409'

Tc=27.4 min

CN=79/0

0.39 cfs
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Summary for Subcatchment 2.2-iP: Impervious

Runoff = 0.22 cfs @ 7.88 hrs,  Volume= 0.072 af,  Depth= 3.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

* 11,702 98 Roof/Drive Aisle

11,702 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=11,702 sf

Runoff Volume=0.072 af

Runoff Depth=3.22"

Tc=5.0 min

CN=0/98

0.22 cfs
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Summary for Subcatchment 2.2-P: Pervious

Runoff = 0.01 cfs @ 7.99 hrs,  Volume= 0.004 af,  Depth= 1.53"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.45"

Area (sf) CN Description

1,440 79 50-75% Grass cover, Fair, HSG C

1,440 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Subcatchment 2.2-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YR Rainfall=3.45"

Runoff Area=1,440 sf

Runoff Volume=0.004 af

Runoff Depth=1.53"

Tc=5.0 min

CN=79/0

0.01 cfs
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Summary for Reach CB-2: Catch Basin

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 2.020 ac, 17.40% Impervious,  Inflow Depth = 1.82"    for  10-YR event
Inflow = 0.66 cfs @ 8.00 hrs,  Volume= 0.307 af
Outflow = 0.66 cfs @ 8.01 hrs,  Volume= 0.307 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.31 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 1.87 fps,  Avg. Travel Time= 2.7 min

Peak Storage= 60 cf @ 8.01 hrs
Average Depth at Peak Storage= 0.33'
Defined Flood Depth= 177.89'  Flow Area= 20.2 sf,  Capacity= -1,793.61 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 302.0'   Slope= 0.0050 '/'
Inlet Invert= 176.89',  Outlet Invert= 175.38'



Type IA 24-hr  10-YR Rainfall=3.45"8627-03 POST-DEV
  Printed  6/16/2022Prepared by AKS Engineering

Page 41HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Reach CB-2: Catch Basin

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.020 ac

Avg. Flow Depth=0.33'

Max Vel=3.31 fps

10.0"

Round Pipe

n=0.010

L=302.0'

S=0.0050 '/'

Capacity=2.01 cfs

0.66 cfs

0.66 cfs
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Summary for Reach MH: WQ MH

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 2.82"    for  10-YR event
Inflow = 2.78 cfs @ 7.89 hrs,  Volume= 0.941 af
Outflow = 2.78 cfs @ 7.89 hrs,  Volume= 0.941 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 12.93 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 7.39 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 6 cf @ 7.89 hrs
Average Depth at Peak Storage= 0.35'
Defined Flood Depth= 171.30'  Flow Area= 19.4 sf,  Capacity= -6,563.73 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 7.66 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 26.3'   Slope= 0.0722 '/'
Inlet Invert= 169.30',  Outlet Invert= 167.40'
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Reach MH: WQ MH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Avg. Flow Depth=0.35'

Max Vel=12.93 fps

10.0"

Round Pipe

n=0.010

L=26.3'

S=0.0722 '/'

Capacity=7.66 cfs

2.78 cfs

2.78 cfs
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Summary for Pond STM-1: Detention Pond

[63] Warning: Exceeded Reach MH INLET depth by 1.62' @ 10.11 hrs

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 2.82"    for  10-YR event
Inflow = 2.78 cfs @ 7.89 hrs,  Volume= 0.941 af
Outflow = 0.67 cfs @ 9.82 hrs,  Volume= 0.890 af,  Atten= 76%,  Lag= 115.6 min
Primary = 0.67 cfs @ 9.82 hrs,  Volume= 0.890 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 171.08' @ 9.82 hrs   Surf.Area= 5,889 sf   Storage= 16,855 cf

Plug-Flow detention time= 726.9 min calculated for 0.890 af (95% of inflow)
Center-of-Mass det. time= 686.9 min ( 1,369.8 - 682.9 )

Volume Invert Avail.Storage Storage Description

#1 166.75' 24,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

166.75 2,138 224.0 0 0 2,138
167.00 2,309 232.0 556 556 2,434
168.00 3,059 267.0 2,675 3,231 3,846
169.00 3,912 297.0 3,477 6,708 5,222
170.00 4,832 316.0 4,364 11,072 6,198
171.00 5,809 335.0 5,313 16,385 7,234
172.20 7,056 357.6 7,707 24,092 8,548

Device Routing     Invert Outlet Devices

#1 Primary 166.00' 10.0"  Round Outlet Pipe   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 166.00' / 163.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

#2 Device 1 166.75' 0.9" Vert. WQ Outlet    C= 0.600   
#3 Device 1 168.25' 2.0" Vert. 2-YR Storm    C= 0.600   
#4 Device 1 170.92' 2.2' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.67 cfs @ 9.82 hrs  HW=171.08'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 0.67 cfs of 5.67 cfs potential flow)

2=WQ Outlet  (Orifice Controls 0.04 cfs @ 9.98 fps)
3=2-YR Storm  (Orifice Controls 0.17 cfs @ 7.98 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.46 cfs @ 1.31 fps)
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Pond STM-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac

Peak Elev=171.08'

Storage=16,855 cf

2.78 cfs

0.67 cfs
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth > 2.67"    for  10-YR event
Inflow = 0.67 cfs @ 9.82 hrs,  Volume= 0.890 af
Primary = 0.67 cfs @ 9.82 hrs,  Volume= 0.890 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Flow Summary Part 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.000 ac
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 26.71% Impervious,  Inflow Depth = 1.98"    for  10-YR event
Inflow = 0.88 cfs @ 8.00 hrs,  Volume= 0.383 af
Primary = 0.88 cfs @ 8.00 hrs,  Volume= 0.383 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Flow Summary Part 2

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=133,720 sf   100.00% Impervious   Runoff Depth=3.67"Subcatchment 1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=2.81 cfs  0.938 af

Runoff Area=40,503 sf   0.00% Impervious   Runoff Depth=1.88"Subcatchment 1-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.40 cfs  0.146 af

Runoff Area=15,312 sf   100.00% Impervious   Runoff Depth=3.67"Subcatchment 2.1-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.32 cfs  0.107 af

Runoff Area=72,679 sf   0.00% Impervious   Runoff Depth=1.88"Subcatchment 2.1-P: Pervious
   Flow Length=409'   Tc=27.4 min   CN=79/0   Runoff=0.51 cfs  0.262 af

Runoff Area=11,702 sf   100.00% Impervious   Runoff Depth=3.67"Subcatchment 2.2-iP: Impervious
   Tc=5.0 min   CN=0/98   Runoff=0.25 cfs  0.082 af

Runoff Area=1,440 sf   0.00% Impervious   Runoff Depth=1.88"Subcatchment 2.2-P: Pervious
   Tc=5.0 min   CN=79/0   Runoff=0.01 cfs  0.005 af

Avg. Flow Depth=0.37'   Max Vel=3.50 fps   Inflow=0.82 cfs  0.369 afReach CB-2: Catch Basin
10.0"  Round Pipe   n=0.010   L=302.0'   S=0.0050 '/'   Capacity=2.01 cfs   Outflow=0.81 cfs  0.369 af

Avg. Flow Depth=0.38'   Max Vel=13.42 fps   Inflow=3.21 cfs  1.084 afReach MH: WQ MH
10.0"  Round Pipe   n=0.010   L=26.3'   S=0.0722 '/'   Capacity=7.66 cfs   Outflow=3.21 cfs  1.084 af

Peak Elev=171.17'  Storage=17,366 cf   Inflow=3.21 cfs  1.084 afPond STM-1: Detention Pond
   Outflow=1.08 cfs  1.032 af

   Inflow=1.08 cfs  1.032 afLink 1L: Flow Summary Part 1
   Primary=1.08 cfs  1.032 af

   Inflow=1.06 cfs  0.456 afLink 2L: Flow Summary Part 2
   Primary=1.06 cfs  0.456 af

Total Runoff Area = 6.321 ac   Runoff Volume = 1.540 af   Average Runoff Depth = 2.92"
41.63% Pervious = 2.631 ac     58.37% Impervious = 3.690 ac
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Summary for Subcatchment 1-iP: Impervious

Runoff = 2.81 cfs @ 7.88 hrs,  Volume= 0.938 af,  Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

* 133,720 98 Roof/Drive Aisle

133,720 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=133,720 sf

Runoff Volume=0.938 af

Runoff Depth=3.67"

Tc=5.0 min

CN=0/98

2.81 cfs
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Summary for Subcatchment 1-P: Pervious

Runoff = 0.40 cfs @ 7.98 hrs,  Volume= 0.146 af,  Depth= 1.88"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

40,503 79 50-75% Grass cover, Fair, HSG C

40,503 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=40,503 sf

Runoff Volume=0.146 af

Runoff Depth=1.88"

Tc=5.0 min

CN=79/0

0.40 cfs
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Summary for Subcatchment 2.1-iP: Impervious

Runoff = 0.32 cfs @ 7.88 hrs,  Volume= 0.107 af,  Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

* 15,312 98 Roof/Drive Aisle

15,312 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.1-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=15,312 sf

Runoff Volume=0.107 af

Runoff Depth=3.67"

Tc=5.0 min

CN=0/98

0.32 cfs
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Summary for Subcatchment 2.1-P: Pervious

Runoff = 0.51 cfs @ 8.01 hrs,  Volume= 0.262 af,  Depth= 1.88"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

72,679 79 50-75% Grass cover, Fair, HSG C

72,679 100.00% Pervious Area

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

25.7 300 0.0220 0.19 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.50"

1.7 109 0.0227 1.05 Shallow Concentrated Flow, Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

27.4 409 Total

Subcatchment 2.1-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=72,679 sf

Runoff Volume=0.262 af

Runoff Depth=1.88"

Flow Length=409'

Tc=27.4 min

CN=79/0

0.51 cfs
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Summary for Subcatchment 2.2-iP: Impervious

Runoff = 0.25 cfs @ 7.88 hrs,  Volume= 0.082 af,  Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

* 11,702 98 Roof/Drive Aisle

11,702 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2-iP: Impervious

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YR Rainfall=3.90"

Runoff Area=11,702 sf

Runoff Volume=0.082 af

Runoff Depth=3.67"

Tc=5.0 min

CN=0/98

0.25 cfs
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Summary for Subcatchment 2.2-P: Pervious

Runoff = 0.01 cfs @ 7.98 hrs,  Volume= 0.005 af,  Depth= 1.88"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=3.90"

Area (sf) CN Description

1,440 79 50-75% Grass cover, Fair, HSG C

1,440 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Subcatchment 2.2-P: Pervious

Runoff

Hydrograph

Time  (hours)
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Summary for Reach CB-2: Catch Basin

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 2.020 ac, 17.40% Impervious,  Inflow Depth = 2.19"    for  25-YR event
Inflow = 0.82 cfs @ 8.00 hrs,  Volume= 0.369 af
Outflow = 0.81 cfs @ 8.01 hrs,  Volume= 0.369 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.50 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.97 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 70 cf @ 8.01 hrs
Average Depth at Peak Storage= 0.37'
Defined Flood Depth= 177.89'  Flow Area= 20.2 sf,  Capacity= -1,793.61 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 302.0'   Slope= 0.0050 '/'
Inlet Invert= 176.89',  Outlet Invert= 175.38'
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Reach CB-2: Catch Basin

Inflow
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Hydrograph

Time  (hours)
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Summary for Reach MH: WQ MH

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 3.25"    for  25-YR event
Inflow = 3.21 cfs @ 7.89 hrs,  Volume= 1.084 af
Outflow = 3.21 cfs @ 7.89 hrs,  Volume= 1.084 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 13.42 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 7.69 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 6 cf @ 7.89 hrs
Average Depth at Peak Storage= 0.38'
Defined Flood Depth= 171.30'  Flow Area= 19.4 sf,  Capacity= -6,563.73 cfs
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 7.66 cfs

10.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 26.3'   Slope= 0.0722 '/'
Inlet Invert= 169.30',  Outlet Invert= 167.40'
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Reach MH: WQ MH
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Summary for Pond STM-1: Detention Pond

[63] Warning: Exceeded Reach MH INLET depth by 1.66' @ 9.11 hrs

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth = 3.25"    for  25-YR event
Inflow = 3.21 cfs @ 7.89 hrs,  Volume= 1.084 af
Outflow = 1.08 cfs @ 8.90 hrs,  Volume= 1.032 af,  Atten= 66%,  Lag= 60.3 min
Primary = 1.08 cfs @ 8.90 hrs,  Volume= 1.032 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 171.17' @ 8.90 hrs   Surf.Area= 5,975 sf   Storage= 17,366 cf

Plug-Flow detention time= 639.3 min calculated for 1.032 af (95% of inflow)
Center-of-Mass det. time= 604.1 min ( 1,283.9 - 679.9 )

Volume Invert Avail.Storage Storage Description

#1 166.75' 24,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

166.75 2,138 224.0 0 0 2,138
167.00 2,309 232.0 556 556 2,434
168.00 3,059 267.0 2,675 3,231 3,846
169.00 3,912 297.0 3,477 6,708 5,222
170.00 4,832 316.0 4,364 11,072 6,198
171.00 5,809 335.0 5,313 16,385 7,234
172.20 7,056 357.6 7,707 24,092 8,548

Device Routing     Invert Outlet Devices

#1 Primary 166.00' 10.0"  Round Outlet Pipe   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 166.00' / 163.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.55 sf   

#2 Device 1 166.75' 0.9" Vert. WQ Outlet    C= 0.600   
#3 Device 1 168.25' 2.0" Vert. 2-YR Storm    C= 0.600   
#4 Device 1 170.92' 2.2' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.08 cfs @ 8.90 hrs  HW=171.17'  TW=0.00'   (Dynamic Tailwater)
1=Outlet Pipe  (Passes 1.08 cfs of 5.72 cfs potential flow)

2=WQ Outlet  (Orifice Controls 0.04 cfs @ 10.08 fps)
3=2-YR Storm  (Orifice Controls 0.18 cfs @ 8.10 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.86 cfs @ 1.62 fps)
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Pond STM-1: Detention Pond
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Summary for Link 1L: Flow Summary Part 1

Inflow Area = 4.000 ac, 76.75% Impervious,  Inflow Depth > 3.10"    for  25-YR event
Inflow = 1.08 cfs @ 8.90 hrs,  Volume= 1.032 af
Primary = 1.08 cfs @ 8.90 hrs,  Volume= 1.032 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Flow Summary Part 1
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Summary for Link 2L: Flow Summary Part 2

Inflow Area = 2.322 ac, 26.71% Impervious,  Inflow Depth = 2.36"    for  25-YR event
Inflow = 1.06 cfs @ 8.00 hrs,  Volume= 0.456 af
Primary = 1.06 cfs @ 8.00 hrs,  Volume= 0.456 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Flow Summary Part 2
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Appendix C: 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.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 21, Oct 27, 2021

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

Date(s) aerial images were photographed: Apr 16, 2021—Apr 
18, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

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

1 Aloha silt loam 1.6 25.4%

37A Quatama loam, 0 to 3 percent 
slopes

4.7 74.6%

Totals for Area of Interest 6.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 

Custom Soil Resource Report
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Washington County, Oregon

1—Aloha silt loam

Map Unit Setting
National map unit symbol: 21x8
Elevation: 150 to 250 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Aloha and similar soils: 90 percent
Minor components: 1 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: Linear
Parent material: Old loamy alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 46 inches: silt loam
H3 - 46 to 65 inches: silt 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 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: R002XC007OR - Valley Swale Group
Forage suitability group: Somewhat Poorly Drained (G002XY005OR)
Other vegetative classification: Somewhat Poorly Drained (G002XY005OR)
Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 1 percent
Landform: Terraces

Custom Soil Resource Report
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

37A—Quatama loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 21zl
Elevation: 140 to 250 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Quatama and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Quatama

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

Typical profile
H1 - 0 to 15 inches: loam
H2 - 15 to 30 inches: clay loam
H3 - 30 to 62 inches: loam

Properties and qualities
Slope: 0 to 3 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 (0.20 

to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: R002XC008OR - Valley Terrace Group

Custom Soil Resource Report
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Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Other vegetative classification: Moderately Well Drained < 15% Slopes 

(G002XY004OR)
Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 4 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Custom Soil Resource Report
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STORMWATER QUALITY CALCULATIONS
AKS ENGINEERING & FORESTRY, LLC |  12965 SW Herman Rd, Suite 100 |  Tualatin, OR 97062

p: 503.563.6151  |  f: 503.563.6152  | www.aks-eng.com

PROJECT

JBMac Ventures

AKS JOB NO. Existing 1-E (sf) PROPOSED 1-iP (sf)

8627-03 and 8627-04 0.00 133,720

DATE *TOTAL 133,720.00

6/14/2022
Note:

PREPARED FOR:

JBMac Ventures, LLC

ADDRESS

19435 SW 129th Ave

CITY/STATE/ZIP

Tualatin, OR 97062

PROJECT MANAGER:

BGC

PREPARED BY:

APC

REVIEWED BY:

BGC

IMPERVIOUS AREA TABLE 

SUBCATCHMENT

133,720.00

NET CHANGE

(sq ft)

*Runoff generated on impervious area to be treated by new pond.

AREAS



STORMWATER QUALITY CALCULATIONS
AKS ENGINEERING & FORESTRY, LLC |  12965 SW Herman Rd, Suite 100 |  Tualatin, OR 97062

p: 503.563.6151  |  f: 503.563.6152  | www.aks-eng.com

PROJECT

JBMac Ventures

AKS JOB NO. 133,720 square feet

8627-03 and 8627-04

DATE

6/14/2022

PREPARED FOR: 4012 cubic feet

JBMac Ventures, LLC

ADDRESS

19435 SW 129th Ave

CITY/STATE/ZIP 0.28 cubic feet per second

Tualatin, OR 97062

PROJECT MANAGER:

BGC
CWS Criteria:  Sump Volume = 20 cubic feet per 1.0 cfs of flow

PREPARED BY:

APC
Calculated 25-year Flow through WQ Manhole = 3.2 cubic feet per second

REVIEWED BY:

BGC
Calculated Manhole Sump Volume = 64.0 cubic feet

Calculated Manhole Sump Depth (60" dia. MH) = 3.3 feet therefore sump = 3.3 ft.

   3 ft. minimum < Sump Depth  < 5 ft. maximum

SUBCATCHMENT 1-Ip

WATER QUALITY MANHOLE SUMP VOLUME CALCULATIONS
Per CWS 4.06.1b - R&O 07-20

IMPERVIOUS AREA USED IN DESIGN
Per CWS 4.05.5 - R&O 07-20

WATER QUALITY VOLUME (WQV)
Per CWS 4.05.6b - R&O 07-20

WQV = 0.36 in. X Area (sq ft.)   =

                   12 in. per ft.

WATER QUALITY FLOW (WQF)
Per CWS 4.05.6b - R&O 07-20

WQF =      WQV (sf)            =

             14,400 seconds

CALCS 1S(P)



STORMWATER QUALITY CALCULATIONS
AKS ENGINEERING & FORESTRY, LLC |  12965 SW Herman Rd, Suite 100 |  Tualatin, OR 97062

p: 503.563.6151  |  f: 503.563.6152  | www.aks-eng.com

PROJECT EXTENDED DRY BASIN WATER QUALITY FLOW DESIGN AND CALCULATIONS

JBMac Ventures Hydraulic Design Criteria (Per CWS 4.06.3 - R&O 07-20)

AKS JOB NO. Design Flow: Water Quality Flow

8627-03 and 8627-04 Water Quality Drawdown Time: 48 hours

DATE Maximum Water Design Depth: 4.0 feet

6/14/2022 Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)

PREPARED FOR:

JBMac Ventures, LLC 48-HOUR WATER QUALITY DRAW DOWN RATE (Q):

ADDRESS

19435 SW 129th Ave Water Quality Volume Pond Depth = 1.50 feet

CITY/STATE/ZIP

Tualatin, OR 97062
0.023 cubic feet per second

PROJECT MANAGER:

BGC

PREPARED BY:

APC
0.92 inches

REVIEWED BY:

BGC ORIFICE SIZING ASSUMPTIONS:

Q C g H*

(cfs) (ft/s
2
) (ft)

0.023 0.62 32.2 1.0

Note:

* H is 2/3 of the temporary detention height to centerline of orifice

POND ELEVATIONS:

Top of Pond = 172.20 feet

Top of WQV Storage = 168.25 feet

Top of Dead Storage = 166.75 feet

Centerline of Orifice Elevation = 166.75 feet

25-YEAR STORM EVENT:

Peak Flow Elevation = 171.20 feet

Freeboard depth = 1.00 foot

Ponding depth = 4.45 feet

Total Pond Depth = 5.45 feet

.

Q =         WQV (sf)            =

         172,800 seconds

ORIFICE SIZING

Diameter of Orifice

� �  24 �
� � 2	
 �.⁄

�

�.

�

EXTENDED DRY BASIN



STORMWATER QUALITY CALCULATIONS
AKS ENGINEERING & FORESTRY, LLC |  12965 SW Herman Rd, Suite 100 |  Tualatin, OR 97062

p: 503.563.6151  |  f: 503.563.6152  | www.aks-eng.com

PROJECT EXTENDED DRY BASIN VOLUME

JBMac Ventures Contour 

Elevation

Contour 

Area

Average 

Area

Contour 

Interval

Incremental 

Volume

Cumulative 

Volume

AKS JOB NO. (Feet) (SF) (SF) (Feet) (CF) (CF)

8627-03 and 8627-04
166.75 2,138 0 0

DATE 2,224 0.25

6/14/2022
167.00 2,309 556 556

PREPARED FOR: 2,684 1.00

JBMac Ventures, LLC 168.00 3,059 2,684 3,240

ADDRESS 3,161 0.25

19435 SW 129th Ave 168.25 3,263 790 4,030 Top of WQV

CITY/STATE/ZIP 3,588 0.75

Tualatin, OR 97062
169.00 3,912 2,691 6,721

PROJECT MANAGER: 4,372 1.00

BGC
170.00 4,832 4,372 11,093

PREPARED BY: 5,321 1.00

APC
171.00 5,809 5,321 16,414

REVIEWED BY: 6,433 1.20

BGC 172.20 7,056 7,720 24,134

171.2

EXTENDED DRY BASIN VOLUME
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