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Project Overview and Description 
 

Location 7385 SW Canyon Ln, Beaverton, OR 97006 

Site Area 84,217 sf (1.93 acres) 

Vicinity Map 

 

Zoning Residential Mixed C (RMC) 

Existing Conditions The site consists of grassy field with some gravel and 

asphalt drive to the south and west of the site. 

Existing Drainage Site Topography: The site’s highest elevation is ±657 feet along the 

northeastern portion of the site and the lowest elevation of ±617 feet along 

the southern driveway connection.   

Soil Type: The existing site falls under Hydrologic Soil Group C and consists of 
Cornelius and Kinton silt loams, 2 to 7 percent slopes. 

Site Drainage: Currently, onsite stormwater flows generally to the south. The 
existing asphalt drive on the south portion of the site flows west to a drainage 
ditch and ultimately connects to the stormwater system in SW Canyon Lane.  

Development Description 

 

 

Development of a new neighborhood public park that includes play 

structures, paved walkways, and a single picnic shelter, as well as a single 

ADA parking stall at the north end of the site. The project will also 

reconstruct the existing driveway access to the south, which serves multiple 

neighboring sites, as a mixed drive and pedestrian connection.  

Project Design Criteria Meeting the City of Beaverton Engineering Design Manual (EDM) and 
standards outlined in Clean Water Services Design and Construction Standards 
Chapter 4 and conveyance calculations that accommodate up to a 25-year 
storm event. 

Project CWS Hydromodification  
Category 

Category 2 (medium project 12,000 – 80,000 SF, 
Developed/Low) 

 



 

 

 

Design Methodology 
  

Relevant Design Storms WQ – 0.36 inches, 3 hrs (EDM) 

2-yr – 2.50 inches, 24hrs (CWS) 

5-yr – 3.10 inches, 24hrs (CWS) 

10yr – 3.45 inches, 24hrs (CWS) 

25yr – 3.90 inches, 24hrs (CWS) 

 

Infiltration Testing Results Geotechnical infiltration was conducted in two borings and found no 

measurable infiltration. 

Proposed Stormwater Management 

System 

Table 530.1 in the EDM was reviewed in determining stormwater 

management for the site.  There are no existing public SWM facilities 

near the site.  The existing right of way and shallow depth of storm 

system does not allow for a new public vegetated SWM facility.  A 

Private vegetated SWM facility is proposed for the site.  Stormwater 

runoff from the majority of the site will be managed for water quality 

and quantity via a flow-through stormwater basin with orifice flow 

control. Runoff from 17,360 sf of proposed impervious area and 

40,133 sf of pervious area will be directed to the basin. The remainder 

of the site cannot be routed to the stormwater basin for grading 

reasons; This area is largely landscaped around the perimeter of the 

site but also includes 1,842 sf of site walkway, which will drain to 

landscape, and 1,366 sf of asphalt paving for access to single family 

residential homes with driveway access through the site.  

The remaining that can be collected is the access road from Canyon 

Lane and consists of 2,064 sf of impervious asphalt. For this area, a 

street-side LIDA Swale/Planter is not possible due to site the shallow 

connection point for the storm system and critical grading needed to 

provide an accessible pedestrian entrance to the park. Therefore, a fee 

in lieu of providing water quantity control is requested. For water 

quality, a private proprietary treatment facility is proposed. 

Analysis 

 

Computation Methods & Software 
 

HydroCAD software was used to develop the Santa Barbara Urban 

Hydrograph (SBUH), Type 1A storm for the peak-flow matching 

detention and water quality design, in accordance with the Beaverton 

Engineering and Design Manual and Table 4-6 and 4-7 of the CWS 

standards to analyze the stormwater runoff from the project site. 

  



 

 

 

Curve Numbers A CN of 79 was used for all pre-developed pervious surfaces.  A CN of 
75 was used for all pre-developed impervious areas. Post-developed 
Curve Numbers (CN) of 98 and 79 were used for impervious and 
landscaped areas.  

Time of Concentration A Tc of 22.6 minutes was calculated using HydroCAD for pre-

developed on-site conditions. The calculation assumed a 300-foot 

flow path of sheet flow at a 4.1% slope over short grass with a 

Manning’s coefficient of 0.15 and a 245-foot shallow concentrated 

flow at a 4.9% slope over short grass. A Tc of 10 minutes was chosen 

for the post-developed condition.  

Water Quantity Flow control (Hydromodification and Conveyance) will be achieved via 
a flow-through stormwater basin with an orifice flow control 
structure.  The flow control structure will have a 2-inch orifice aligned 
with the bottom of the rock storage that will control the 2 yr storm.  
An additional 1.8” orifice will control the remaining storm events.  An 
overflow weir set to 6” of maximum ponding in the stormwater basin 
will be provided in the flow control manhole.  See calculations in 
appendix B 

Water Quality Water Quality for a majority of the site will be provided via a flow 
through vegetated stormwater basin. The ditch inlet in the basin is set 
3” above soil to allow for the entire water quality storm to filter 
through the growing medium prior to the ditch inlet. 65 percent total 
phosphorus removal will be provided by filtering the entire water 
quality storm through the growing medium. A Perkfilter® concrete 
catch basin with a single 12-inch cartridge will be utilized to meet 
water quality for the narrow access road from Canyon Ln. See 
calculations in appendix B 

Table 1 – Catchment and Facility Summary-Water Quantity 

Catchment or Facility 

ID 
Area Type Area (sf) Facility Facility Size 

Catchment A 
Walkway 17,360 

Vegetated Non-Structural 

Flow-Through Basin 

550 sf 

(bottom 

area) Pervious/Landscape 40,133 

SUBTOTAL 57,493  

Catchment B Vehicular Paving 2,064 Fee in Lieu 

Catchment C 
Walkway & Vehicular 3,208 Draining to landscape 

Not collected Pervious/Landscape 36,031 

           TOTAL           84,217 

 
Table 2 – Pre vs. Post Construction Flow Rates 

Catchment or 

Facility ID 

Peak Flow Discharge Rate (cfs) 

2 yr 5 yr 10 yr 25 yr 

Pre Post Pre Post Pre Post Pre Post 

Catchment A 0.134 0.134 0.239 0.221 0.306 0.287 0.399 0.388 



 

 

 

 

Engineering Conclusions 
 

Water Quantity The project will use a flow-through stormwater basin with a flow control 

orifice structure to meet quantity control for Hydromodification and 

Conveyance as required by the Beaverton Engineering Design Manual 

and Clean Water Services 

Water Quality The project will use a flow-through stormwater basin and a Perkfilter® 
catch basin to meet water quality requirements from the Beaverton 
Engineering Design Manual and Clean Water Services 

Conveyance Calculations have been performed using HydroCAD to determine the 

stormwater conveyance design for the development based on Clean 

Water Services standards.  

 



Appendix A - Stormwater Facility Details / Exhibits 

Pre-Developed Impervious Area Map 

Post-Developed Impervious Area Map 

Utility Plan 

Stormwater Facility Details 

  



PRE-DEVELOPED IMPERVIOUS AREA MAP



POST-DEVELOPED IMPERVIOUS AREA MAP
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Specifier Drawing

PFCB-25-1x12

12" Cartridge

NOTES:

1. DESIGN LOADINGS:

A. AASHTO HS-20-44 W/ IMPACT.

B. STANDARD DESIGN FILL: MAX TOP OF

STRUCTURE.

C. ASSUMED WATER TABLE: BELOW

STRUCTURE.

D. DRY LATERAL EARTH PRESSURE (EFP) = 45

PCF.

E. LATERAL LIVE LOAD SURCHARGE = 80 PSF

(APPLIED TO 8' BELOW GRADE).

F. NO LATERAL SURCHARGE FROM ADJACENT

BUILDINGS, WALLS, PIERS, OR

FOUNDATIONS.

2. CONCRETE 28 DAY COMPRESSIVE STRENGTH

SHALL BE 5,000 PSI MINIMUM.

3. STEEL REINFORCEMENT: REBAR, ASTM A-615 OR

A-706, GRADE 60.

4. CEMENT: ASTM C-150 SPECIFICATION.

5. REQUIRED ALLOWABLE SOIL BEARING PRESSURE

= 2,500 PSF.

             CONTRACTOR RESPONSIBLE TO ENSURE

             ADEQUATE BEARING SURFACE IS PROVIDED (I.E.

             COMPACTED AND LEVEL PER PROJECT

             SPECIFICATIONS).

6. REFERENCE STANDARD:

A. ASTM C 890

B. ASTM C 913

C. ACI 318-14

7. OUTLET HOLES WILL BE FACTORY CORED/CAST

PER PLANS/CUSTOMER REQUIREMENTS.  OUTLET

LOCATIONS CAN BE CHANGED.

8. MAXIMUM PICK WEIGHT (COMBINED WEIGHT OF

BASE, CARTRIDGE & ACCESS COVER) = TBD.

9. FOR SITE SPECIFIC DRAWINGS WITH DETAILED

STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE

CONTACT OLDCASTLE INFRASTRUCTURE.

PERFORMANCE SPECIFICATIONS

Treatment Flow Capacities:*

NJDEP 80% Removal, 75 micron
0.054 cfs

WA Ecology GULD - Basic & Phosphorus

0.030 cfs

*Contact Oldcastle for alternative treatment flow capacities.

SITE SPECIFIC DATA

Structure ID

Treatment Flow Rate (cfs)

Peak Flow Rate (cfs)

Rim Elevation

Pipe Data

Pipe

Size

Pipe

Type

Invert

Elevation

Outlet

Notes:

Pipe

Location

Inlet

ID

-

1.3 cfs

X.XX'

XX" XXX X.XX'

-

XXX

XX" XXX X.XX'XXX

617.36

SOUTH 12" PVC 615.36



Appendix B - Calculations 

  

Water Quantity HydroCAD Report 

Water Quality HydroCAD Report 

Perkfilter® Calculations 

  



Type IA 24-hr  2-yr Rainfall=2.50"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 1HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Developed

Runoff = 0.134 cfs @ 8.22 hrs,  Volume= 3,775 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  2-yr Rainfall=2.50"

Area (sf) CN Description

* 8,845 75 per CWS
48,648 79 Pasture/grassland/range, Fair, HSG C

57,493 78 Weighted Average
57,493 78 100.00% Pervious Area

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

20.0 300 0.0412 0.25 Sheet Flow, Sheet flow
Grass: Short   n= 0.150   P2= 2.50"

2.6 245 0.0490 1.55 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

22.6 545 Total

Subcatchment 1S: Pre-Developed

Runoff

Hydrograph

Time  (hours)
454035302520151050

F
lo

w
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Type IA 24-hr

2-yr Rainfall=2.50"

Runoff Area=57,493 sf

Runoff Volume=3,775 cf

Runoff Depth=0.79"

Flow Length=545'

Tc=22.6 min

CN=78/0

0.134 cfs



Type IA 24-hr  2-yr Rainfall=2.50"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 2HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Post-Developed

Runoff = 0.340 cfs @ 8.04 hrs,  Volume= 6,086 cf,  Depth= 1.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  2-yr Rainfall=2.50"

Area (sf) CN Description

* 17,360 98
40,133 79 50-75% Grass cover, Fair, HSG C

57,493 85 Weighted Average
40,133 79 69.81% Pervious Area
17,360 98 30.19% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: Post-Developed

Runoff

Hydrograph

Time  (hours)
454035302520151050

F
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w
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)
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Type IA 24-hr

2-yr Rainfall=2.50"

Runoff Area=57,493 sf

Runoff Volume=6,086 cf

Runoff Depth=1.27"

Tc=10.0 min

CN=79/98

0.340 cfs



Type IA 24-hr  2-yr Rainfall=2.50"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 3HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 3P: Basin

Inflow Area = 57,493 sf, 30.19% Impervious,  Inflow Depth = 1.27"    for  2-yr event
Inflow = 0.340 cfs @ 8.04 hrs,  Volume= 6,086 cf
Outflow = 0.134 cfs @ 9.20 hrs,  Volume= 6,086 cf,  Atten= 61%,  Lag= 70.0 min
Primary = 0.134 cfs @ 9.20 hrs,  Volume= 6,086 cf

Routing by Stor-Ind method, Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Peak Elev= 621.80' @ 9.20 hrs   Surf.Area= 550 sf   Storage= 720 cf

Plug-Flow detention time= 48.0 min calculated for 6,064 cf (100% of inflow)
Center-of-Mass det. time= 48.0 min ( 816.1 - 768.1 )

Volume Invert Avail.Storage Storage Description

#1 620.08' 2,182 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

620.08 550 0.0 0 0
620.58 550 30.0 83 83
622.58 550 95.0 1,045 1,128
623.58 550 30.0 165 1,293
625.08 550 20.0 165 1,458
626.08 898 100.0 724 2,182

Device Routing     Invert Outlet Devices

#1 Primary 620.08' 2.000" Vert. Orifice/Grate    C= 0.600   
#2 Primary 621.80' 1.800" Vert. Orifice/Grate    C= 0.600   
#3 Primary 625.58' 12.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.134 cfs @ 9.20 hrs  HW=621.80'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.134 cfs @ 6.16 fps)
2=Orifice/Grate  ( Controls 0.000 cfs)
3=Orifice/Grate  ( Controls 0.000 cfs)



Type IA 24-hr  2-yr Rainfall=2.50"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 4HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Pond 3P: Basin
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Hydrograph
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Inflow Area=57,493 sf

Peak Elev=621.80'

Storage=720 cf

0.340 cfs

0.134 cfs



Type IA 24-hr  5-yr Rainfall=3.10"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 5HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Developed

Runoff = 0.239 cfs @ 8.19 hrs,  Volume= 5,752 cf,  Depth= 1.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  5-yr Rainfall=3.10"

Area (sf) CN Description

* 8,845 75 per CWS
48,648 79 Pasture/grassland/range, Fair, HSG C

57,493 78 Weighted Average
57,493 78 100.00% Pervious Area

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

20.0 300 0.0412 0.25 Sheet Flow, Sheet flow
Grass: Short   n= 0.150   P2= 2.50"

2.6 245 0.0490 1.55 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

22.6 545 Total

Subcatchment 1S: Pre-Developed

Runoff

Hydrograph
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F
lo

w
  

(c
fs

)

0.26

0.25

0.24

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr

5-yr Rainfall=3.10"

Runoff Area=57,493 sf

Runoff Volume=5,752 cf

Runoff Depth=1.20"

Flow Length=545'

Tc=22.6 min

CN=78/0

0.239 cfs



Type IA 24-hr  5-yr Rainfall=3.10"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC
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Summary for Subcatchment 2S: Post-Developed

Runoff = 0.488 cfs @ 8.03 hrs,  Volume= 8,370 cf,  Depth= 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  5-yr Rainfall=3.10"

Area (sf) CN Description

* 17,360 98
40,133 79 50-75% Grass cover, Fair, HSG C

57,493 85 Weighted Average
40,133 79 69.81% Pervious Area
17,360 98 30.19% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: Post-Developed

Runoff

Hydrograph
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Type IA 24-hr

5-yr Rainfall=3.10"

Runoff Area=57,493 sf

Runoff Volume=8,370 cf

Runoff Depth=1.75"

Tc=10.0 min

CN=79/98

0.488 cfs



Type IA 24-hr  5-yr Rainfall=3.10"Pointer Rd Park
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Summary for Pond 3P: Basin

Inflow Area = 57,493 sf, 30.19% Impervious,  Inflow Depth = 1.75"    for  5-yr event
Inflow = 0.488 cfs @ 8.03 hrs,  Volume= 8,370 cf
Outflow = 0.221 cfs @ 8.88 hrs,  Volume= 8,370 cf,  Atten= 55%,  Lag= 50.8 min
Primary = 0.221 cfs @ 8.88 hrs,  Volume= 8,370 cf

Routing by Stor-Ind method, Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Peak Elev= 622.42' @ 8.88 hrs   Surf.Area= 550 sf   Storage= 1,046 cf

Plug-Flow detention time= 62.5 min calculated for 8,340 cf (100% of inflow)
Center-of-Mass det. time= 62.5 min ( 821.8 - 759.3 )

Volume Invert Avail.Storage Storage Description

#1 620.08' 2,182 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

620.08 550 0.0 0 0
620.58 550 30.0 83 83
622.58 550 95.0 1,045 1,128
623.58 550 30.0 165 1,293
625.08 550 20.0 165 1,458
626.08 898 100.0 724 2,182

Device Routing     Invert Outlet Devices

#1 Primary 620.08' 2.000" Vert. Orifice/Grate    C= 0.600   
#2 Primary 621.80' 1.800" Vert. Orifice/Grate    C= 0.600   
#3 Primary 625.58' 12.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.221 cfs @ 8.88 hrs  HW=622.42'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.158 cfs @ 7.24 fps)
2=Orifice/Grate  (Orifice Controls 0.063 cfs @ 3.56 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: Basin
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Inflow Area=57,493 sf

Peak Elev=622.42'

Storage=1,046 cf

0.488 cfs

0.221 cfs



Type IA 24-hr  10-yr Rainfall=3.45"Pointer Rd Park
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Page 9HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Developed

Runoff = 0.306 cfs @ 8.18 hrs,  Volume= 6,993 cf,  Depth= 1.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  10-yr Rainfall=3.45"

Area (sf) CN Description

* 8,845 75 per CWS
48,648 79 Pasture/grassland/range, Fair, HSG C

57,493 78 Weighted Average
57,493 78 100.00% Pervious Area

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

20.0 300 0.0412 0.25 Sheet Flow, Sheet flow
Grass: Short   n= 0.150   P2= 2.50"

2.6 245 0.0490 1.55 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

22.6 545 Total

Subcatchment 1S: Pre-Developed

Runoff

Hydrograph

Time  (hours)
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F
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w
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Type IA 24-hr

10-yr Rainfall=3.45"

Runoff Area=57,493 sf

Runoff Volume=6,993 cf

Runoff Depth=1.46"

Flow Length=545'

Tc=22.6 min

CN=78/0

0.306 cfs
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Summary for Subcatchment 2S: Post-Developed

Runoff = 0.579 cfs @ 8.03 hrs,  Volume= 9,761 cf,  Depth= 2.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  10-yr Rainfall=3.45"

Area (sf) CN Description

* 17,360 98
40,133 79 50-75% Grass cover, Fair, HSG C

57,493 85 Weighted Average
40,133 79 69.81% Pervious Area
17,360 98 30.19% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: Post-Developed

Runoff

Hydrograph
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Type IA 24-hr

10-yr Rainfall=3.45"

Runoff Area=57,493 sf

Runoff Volume=9,761 cf

Runoff Depth=2.04"

Tc=10.0 min

CN=79/98

0.579 cfs
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Summary for Pond 3P: Basin

Inflow Area = 57,493 sf, 30.19% Impervious,  Inflow Depth = 2.04"    for  10-yr event
Inflow = 0.579 cfs @ 8.03 hrs,  Volume= 9,761 cf
Outflow = 0.287 cfs @ 8.70 hrs,  Volume= 9,761 cf,  Atten= 50%,  Lag= 40.1 min
Primary = 0.287 cfs @ 8.70 hrs,  Volume= 9,761 cf

Routing by Stor-Ind method, Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Peak Elev= 623.29' @ 8.70 hrs   Surf.Area= 550 sf   Storage= 1,244 cf

Plug-Flow detention time= 68.0 min calculated for 9,727 cf (100% of inflow)
Center-of-Mass det. time= 68.0 min ( 822.7 - 754.7 )

Volume Invert Avail.Storage Storage Description

#1 620.08' 2,182 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

620.08 550 0.0 0 0
620.58 550 30.0 83 83
622.58 550 95.0 1,045 1,128
623.58 550 30.0 165 1,293
625.08 550 20.0 165 1,458
626.08 898 100.0 724 2,182

Device Routing     Invert Outlet Devices

#1 Primary 620.08' 2.000" Vert. Orifice/Grate    C= 0.600   
#2 Primary 621.80' 1.800" Vert. Orifice/Grate    C= 0.600   
#3 Primary 625.58' 12.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.286 cfs @ 8.70 hrs  HW=623.28'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.185 cfs @ 8.50 fps)
2=Orifice/Grate  (Orifice Controls 0.101 cfs @ 5.70 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: Basin

Inflow
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Inflow Area=57,493 sf

Peak Elev=623.29'

Storage=1,244 cf

0.579 cfs

0.287 cfs
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Summary for Subcatchment 1S: Pre-Developed

Runoff = 0.399 cfs @ 8.17 hrs,  Volume= 8,660 cf,  Depth= 1.81"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  25-yr Rainfall=3.90"

Area (sf) CN Description

* 8,845 75 per CWS
48,648 79 Pasture/grassland/range, Fair, HSG C

57,493 78 Weighted Average
57,493 78 100.00% Pervious Area

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

20.0 300 0.0412 0.25 Sheet Flow, Sheet flow
Grass: Short   n= 0.150   P2= 2.50"

2.6 245 0.0490 1.55 Shallow Concentrated Flow, Shallow Concentrated Flow
Short Grass Pasture   Kv= 7.0 fps

22.6 545 Total

Subcatchment 1S: Pre-Developed

Runoff

Hydrograph

Time  (hours)
454035302520151050
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Type IA 24-hr

25-yr Rainfall=3.90"

Runoff Area=57,493 sf

Runoff Volume=8,660 cf

Runoff Depth=1.81"

Flow Length=545'

Tc=22.6 min

CN=78/0

0.399 cfs
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Summary for Subcatchment 2S: Post-Developed

Runoff = 0.700 cfs @ 8.03 hrs,  Volume= 11,599 cf,  Depth= 2.42"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr  25-yr Rainfall=3.90"

Area (sf) CN Description

* 17,360 98
40,133 79 50-75% Grass cover, Fair, HSG C

57,493 85 Weighted Average
40,133 79 69.81% Pervious Area
17,360 98 30.19% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-yr Rainfall=3.90"

Runoff Area=57,493 sf

Runoff Volume=11,599 cf

Runoff Depth=2.42"

Tc=10.0 min

CN=79/98

0.700 cfs



Type IA 24-hr  25-yr Rainfall=3.90"Pointer Rd Park
  Printed  4/26/2024Prepared by Vega Civil Engineering, LLC

Page 15HydroCAD® 10.00-26  s/n 10966  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 3P: Basin

Inflow Area = 57,493 sf, 30.19% Impervious,  Inflow Depth = 2.42"    for  25-yr event
Inflow = 0.700 cfs @ 8.03 hrs,  Volume= 11,599 cf
Outflow = 0.388 cfs @ 8.57 hrs,  Volume= 11,599 cf,  Atten= 45%,  Lag= 32.7 min
Primary = 0.388 cfs @ 8.57 hrs,  Volume= 11,599 cf

Routing by Stor-Ind method, Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Peak Elev= 625.13' @ 8.57 hrs   Surf.Area= 569 sf   Storage= 1,488 cf

Plug-Flow detention time= 71.1 min calculated for 11,558 cf (100% of inflow)
Center-of-Mass det. time= 71.2 min ( 820.4 - 749.2 )

Volume Invert Avail.Storage Storage Description

#1 620.08' 2,182 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

620.08 550 0.0 0 0
620.58 550 30.0 83 83
622.58 550 95.0 1,045 1,128
623.58 550 30.0 165 1,293
625.08 550 20.0 165 1,458
626.08 898 100.0 724 2,182

Device Routing     Invert Outlet Devices

#1 Primary 620.08' 2.000" Vert. Orifice/Grate    C= 0.600   
#2 Primary 621.80' 1.800" Vert. Orifice/Grate    C= 0.600   
#3 Primary 625.58' 12.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.386 cfs @ 8.57 hrs  HW=625.10'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.233 cfs @ 10.70 fps)
2=Orifice/Grate  (Orifice Controls 0.153 cfs @ 8.65 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: Basin
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Inflow Area=57,493 sf

Peak Elev=625.13'

Storage=1,488 cf

0.700 cfs

0.388 cfs
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Summary for Subcatchment 2S: Post-Developed

Runoff = 0.060 cfs @ 1.24 hrs,  Volume= 282 cf,  Depth= 0.06"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Type IA 24-hr 3.00 hrs  WQ-BEAV Rainfall=0.36"

Area (sf) CN Description

* 17,360 98
40,133 79 50-75% Grass cover, Fair, HSG C

57,493 85 Weighted Average
40,133 79 69.81% Pervious Area
17,360 98 30.19% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: Post-Developed

Runoff
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Time  (hours)
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Type IA 24-hr 3.00 hrs

WQ-BEAV Rainfall=0.36"

Runoff Area=57,493 sf

Runoff Volume=282 cf

Runoff Depth=0.06"

Tc=10.0 min

CN=79/98

0.060 cfs
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Summary for Pond 2P: Basin - WQ

Inflow Area = 57,493 sf, 30.19% Impervious,  Inflow Depth = 0.06"    for  WQ-BEAV event
Inflow = 0.060 cfs @ 1.24 hrs,  Volume= 282 cf
Outflow = 0.027 cfs @ 2.40 hrs,  Volume= 282 cf,  Atten= 54%,  Lag= 69.9 min
Primary = 0.027 cfs @ 2.40 hrs,  Volume= 282 cf

Routing by Stor-Ind method, Time Span= 0.00-47.94 hrs, dt= 0.17 hrs
Peak Elev= 625.20' @ 2.40 hrs   Surf.Area= 586 sf   Storage= 66 cf

Plug-Flow detention time= 28.6 min calculated for 281 cf (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 141.4 - 112.8 )

Volume Invert Avail.Storage Storage Description

#1 625.08' 717 cf Custom Stage Data (Conic) Listed below (Recalc)

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

625.08 550 0 0 550
626.08 898 717 717 911

Device Routing     Invert Outlet Devices

#1 Primary 625.58' 12.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 625.08' 2.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=0.027 cfs @ 2.40 hrs  HW=625.20'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.000 cfs)
2=Exfiltration  (Exfiltration Controls 0.027 cfs)
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Pond 2P: Basin - WQ
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Inflow Area=57,493 sf

Peak Elev=625.20'

Storage=66 cf

0.060 cfs

0.027 cfs



 

 

 

 

 

 

 

 

 

 

 

PerkFilter Water 
Quality Calculations 
 
 
 

  

Water Quality Volume = 0.36 (in) x 2,064 (ft2) = 61.92 ft3 

 12 (in/ft)  

Water Quality Flow =  61.92 (ft3) = 0.006 (ft3/sec) 

 (3 hr)(60 hr/min)(60min/sec)  



PerkFilter®

System Sizing Verification

Project Name: Pointer Road Park

Location: Beaverton, OR

Unit ID:

Design Engineer: Vega Civil Engineering LLC

OI Engineer: A Deiters

Water Quality Flow Rate (WQF): 0.014 cfs

Peak Flow Rate: <1.3 cfs

Hydraulic Loading Rate: Washington GULD (1.5 gpm/sq ft)

Cartridge Stack Height: 12"

Cartridge Quantity: 1

Treatment Flow Rate: 0.015 cfs

Structure Type/Inside Dimensions: 2' x 5' Concrete Catch Basin

Outlet Pipe Diameter (in.): 12

Standard Minimum Depth (ft): 1.83

System Head Loss (ft): 1.70

Total Flow Capacity (cfs): 1.30

Rim Elev ation: 5

Inlet IE: 3

Outlet IE: 3

Depth: 2

Drop: 0

Upstream WSE: 4.70

Drainage Area (ac):

Design Storm Intensity (in/hr)

Runoff Coefficient:

Calculated WQF (cfs):

Design Flow Rates

Sizing Methodology

Cartridge Size/Stack Configuration

Structure Information

Site Information



Appendix C – Associated Reports 

  

Geotechnical Report 

 

 


