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 PROJECT OVERVIEW & DESCRIPTION SECTION  1 

1.1 SIZE & LOCATION OF PROJECT 
The proposed project is located on a primarily undeveloped 27,210 square feet lot at 1575 
Burns Street in West Linn, Oregon. There is currently a 1,000 square foot house on the 
lot that will be removed prior to construction. Refer to the Civil Drawings for more 
detail.  

1.2 BRIEF DESCRIPTION OF PROJECT SCOPE AND PROPOSED 
IMPROVEMENTS 

The project scope is to develop the full 27,210 square foot lot. The new development will 
include two one new commercial building and associated parking and landscaping.  

1.3 DESCRIPTION OF SIZE OF WATERSHED DRAINING TO THE SITE 
The 27,210 square foot developed site will drain to an existing 12-inch stormwater pipe 
located in the southeast corner of the lot. This stormwater pipe then drains into the north 
fork of Cascade Springs Pond Creek. No other areas drain to the developed site. 

1.4 DESCRIPTION OF THE EXISTING SITE CONDITIONS, TREES & NATIVE 
VEGETATION, CONSTRAINTS, SENSITIVE AREAS & WATERWAYS 

The existing site is currently undeveloped with a 1,000 square feet single family home on 
the lot. There are multiple trees on the site and the ground is covered with grass. The 
westerly portion of the lot is relatively flat, while the eastern portion is moderately sloped 
descending to the east. Numerous small to large sized trees exist on site.  

1.5 REGULATORY PERMITS REQUIRED 
City of West Linn permits are required.  No other permits are required for this project.  

1.6 EMERGENCY STORM ESCAPE ROUTES 
Please refer to the Developed Basin Map in Appendix A for emergency overflow routes. 
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 METHODOLOGY SECTION  2 

2.1 DEPTH TO GROUNDWATER  
Per the Geotechnical Report in Appendix D, groundwater seepage was not encountered 
and is not expected during construction. See the Geotech Report in Appendix D for 
details. 

2.2 MAXIMUM INFILTRATION AND VEGETATIVE TREATMENT  
The proposed stormwater design will not provide detention for onsite runoff due 
topography constraints. Detention is not required because Cascade Springs Pond Creek 
has adequate downstream capacity. During the field visit conducted on April 14, 2020, it 
was determined that Cascade Springs Pond Creek will not see adverse effects due to the 
increase in stormwater runoff, created by the site, draining into the creek. See Appendix 
E for details on the field explorations. A Contech stormfilter will be designed to treat the 
water quality storm event because the site is extremely steep and infiltration is not 
feasible. See the Civil Drawings for more details.  

2.3 SOIL INFORMATION 
The pre-developed project site contains hydrologic soil group C soils. Refer to the Soils 
Report in Appendix B for more details.  

2.4 HAZARDOUS MATERIAL  
The owner is not aware of any hazardous material contamination onsite.  
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 ANALYSIS SECTION  3 

3.1 METHODS & SOFTWARE USED 
HydroCAD modeling software was used to size the stormwater facilities. The Santa 
Barbara Unit Hydrograph Type 1A storm was used to model the required design storms. 
Per the City of West Linn Design Standards the design storms used were the 1.2 inch, 24-
hour (water quality storm), half the 2-year, 24-hour and the 10-year, 24-hour storm 
events.  

Table 1 | City of West Linn 24-hour Design Storms  
 24-Hour Rainfall Depths for West Linn, OR 

Recurrence Interval, Years 2 5 10 25 50 100 500 WQ 
24-Hour Depths, Inches 2.5 3.0 3.4 3.9 4.3 4.5 5.3 1.2 

Source: City of West Linn Stormwater Management Plan   

3.2 CURVE NUMBER AND TIME OF CONCENTRATION CALCULATIONS 
Curve numbers were derived from the NRCS runoff curve numbers contained in TR-55 
Urban Hydrology for Small Watersheds per the City of Gresham Standards. The 
developed impervious area and pervious areas were assigned curve numbers of 98 and 74 
respectively. The impervious areas were assigned a curve number of 98 which 
corresponds to paved/parking areas. The pervious areas were assigned a curve number of 
74 which corresponds to amended soil coverage with C-rated soils. 
Time of concentration (Tc) for the pre-developed conditions was calculated to be 17.3 
minutes using the sheet flow equation. See the Pre-Developed Basin Map in Appendix A 
for the flow path used and refer to the HydroCAD Summaries in Appendix C for 
calculations. A minimum time of concentration of 5 minutes is applied to the developed 
basin due to the minimum time-step used by the HydroCAD modeling software.    

3.3 REVIEW OF RESOURCES & DRAINAGE BASIN 
The entire 27,210 square foot lot will drain into Cascade Springs Pond Creek. There are 
five sub-basins within the Cascade Springs basin. The project site is located within the 
CS2N1 sub-basin per the West Linn Stormwater Management Plan. For more detail and 
resources refer to Appendix A. 

3.4 INSPECTION OF AFFECTED AREA 
No problem areas or areas of concern were notable during the review of resources. Additionally, 
there were no existing or potential areas where flooding, capacity problems, channel 
destruction, or significant destruction of aquatic habitat identified in the inspection.  
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3.5 TREATMENT & WATER QUALITY 
The site was analyzed as one (1) basin for the predeveloped and developed stormwater 
calculations. General basin characteristics of both pre-developed and developed 
conditions are listed in Table 2. For more detail refer to the Basin Maps in Appendix A 
and the Civil Drawings.  

Table 2 | Summary of Site Peak Flows  

Basin ID 
Source 

(Roof/Road/ 
Other) 

Impervious 
Area  
(sq ft) 

Pervious Area  
(sq ft) 

Design Storms 
CN Tc WQ 

(cfs) 
10 Year 

(cfs) 
100 
Year 
(cfs) 

PD Native - 27,570 - 0.17 0.30 74 17.3 

DEV Paved/ 
Landscape 19,920 7,650 0.12 0.40 0.56 98/792 5.0 

1 PD = pre-developed site conditions (i.e., pre-developed release rates) 
2 The first curve number listed is for the impervious area in the basin (98), then for the pervious area (80) 

 
Table 2 above depicts the runoff experience from developed site compared to that of the 
predeveloped site. The design storms analyzed were provided in the West Linn 
Stormwater Management Plan and consisted of the water quality, 10-year, and 100-year, 
24-hour storm events.  
A stormwater filtration planter is proposed to treat the water quality storm event and 
provide adequate capacity for the 100-year storm for the Developed Basin. 
Approximately 5,880 square feet of pervious area will not drain to the proposed filtration 
planter due to slope constraints. All the new impervious surfaces will drain to and be 
treated by the proposed filtration planter. Refer to Table 3 below for a summary of the 
filtration planter sizing.  

Table 3 | Summary of Stormwater Flow-Through Planter Sizing  

Facility 
ID1 

Facility Elevations2 
(ft) 

Facility Surface Area2 
(sf) 

Required Drain Rock 
Surface Area 

(sf) 

Depth of 
Drain Rock 

(in) Top Bottom Top Bottom 
Planter 103.0 100.5 280 280 280 12 

1 The facility is a privately owned and maintained filtration planter.  
2 Top elevation is the top of the facility wall. Bottom elevation is the surface of the growing media. 

The proposed Flow-Through Planter is designed to provide treatment for the water 
quality storm event and have capacity for the 100-year storm. Refer to Table 4 below for 
a summary of the release rates and water surface elevations within the planter during the 
water quality and 100-year storm events.  
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Table 4 | Summary of Facility Release Rate and Peak Water Surface Elevations 

Facility ID 

Infiltration Rate 
(in/hr) 

WQ Storm 100-Year Storm 
Release 

(cfs) 
WSE1 

(ft) 
Release 

(cfs) 
WSE1 

(ft) 
Planter 0.20 0.11 97.50 0.50 97.51 

1 WSE = Water Surface Elevation. See “Surface Test” printouts in Appendix C. 

The HydroCAD modeled release rates and water surface elevations (WSE) shown in 
Table 4 assume free-flow though the filtration planter growing media. Release from the 
Flow-Through Planter can also be controlled by the filtration capacity of the growing 
media. To verify the entire WQ storm event is filtered through the growing media for 
treatment, the planter hydraulics were also modeled at the facility surface with an 
assumed filtration rate of 4 in/hr. The surface test was calculated using Darcy’s Law of 
hydraulic conductivity with the groundwater elevation set 1.5 feet below the surface to 
represent the 1.5 feet (18 inches) of growing media thickness per COG Design Standards. 
See the HydroCAD analysis in Appendix F for surface test calculations. 

Table 5 | Surface Filtration Test Summary – WQ Storm 

 
 
 
 
 
 
 

3.6 CONVEYANCE SYSTEM & ANALYSIS OF DOWNSTREAM EFFECTS 
Per City of West Linn Design Standards, this project is exempt from detention 
requirements due to adequate downstream capacity of conveyance system. However, a 
downstream analysis was conducted per the City of Gresham Standards to determine if 
Cascade Springs Pond Creek will have adequate capacity. The following table provides 
the COG design storm sizing criteria.  

Table 6 | City of Gresham Conveyance Design Storm Sizing Criteria 

Structure or Facility  Design Storm Recurrence 
Interval (years) 

Storm sewers, ditches, 
and outfall pipes 

Draining less than 250 acres 10 
Draining greater than 250 acres 50 

Creek or stream 
Channels 

Without designated floodplain 50 
With designated floodplain 100 

Culverts and bridges  100 
 

Facility ID1 Facility Bottom Elevation (ft) Max. Treatment Elevation2 WSE (ft) 

Planter 100.50 101.50 100.68 
1 The facility is a privately owned and maintained rain garden 
2 Elevation at which water overtops the overflow orifice within the planter and is directed to flow control 
structure 
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The downstream analysis was conducted using the 50-year, 24-hour design storm per 
COG Design Standards for a creek with drainage area less than 50 acres.  
Peak flow rates for each sub-basin within the Cascade Springs basin were provided by the 
West Linn Stormwater Management Plan. Additionally, peak flow rates for the junction 
of sub-basins were also provided. The junction node CSJ2 was selected for this analysis. 
The peak flow of CSJ2 was combined with the added onsite runoff for the 50-year, 24-
hour storm event to determine adequate downstream capacity. Based on inspection and 
mapping, the creek has 1,500 feet of length, 3:1 side slopes, a width varying 10-30 feet at 
the bottom, slope of 1.50%,  a depth of 10-30 feet, and a Manning’s number of 0.03 was 
used, corresponding to a typical open, earth channel, that is grassed and winding. See 
below for water depth in channel, calculated using Manning’s Equation. 

Table 7 | Summary of Cascade Springs Pond Creek During 50-year Storm 

Basin ID Drainage Area 
(acres) 

50-Year 
(cfs) 

Water Depth in 
Channel (ft)a 

CSJ2 55.04 31.15 1.31 
DEV 0.62 0.59 0.20 
Total 55.56 31.74 1.32a 

aTotals do not sum to the addition of the individual flows. This is due to the fact that the time of concentration per 
basin varies. The totals are the combination of the basin hydrographs. Refer to Link: OUT in Appendix D. 
 

The calculations in Table 7 above display the added runoff to the Cascade Springs Pond 
Creek that will result from the developed project. The undetained developed 50-year 
event runoff peak for the site is 0.59 cfs. The developed runoff only contributes to 
approximately 2% of the total runoff conveyed by Cascade Springs Pond Creek. The 
peak water surface elevation will rise approximately a tenth of an inch with the added 
runoff from the developed site. Therefore, the conveyance system will provide adequate 
capacity for developed stormwater runoff and detention facilities are not required onsite.  

3.7 SUMMARY 
The treatment system consisting of a Flow-Through Planter has been designed to treat the 
water quality storm, and have capacity for the 100-year storm event. Detention was not 
required to be provided on site because Cascade Springs Pond Creek has adequate 
downstream capacity. Therefore, the project can meet the flow control and treatment 
requirements as set forth in the City of West Linn Stormwater Management Plan and the 
City of Gresham Stormwater Management Manual. 
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2-yr 10-yr 25-yr 2-yr 10-yr 25-yr 2-yr 10-yr 25-yr 2-yr 10-yr 25-yr

Future Impervious 
Percentage

Attachment A. Table A-1: Hydrology Parameters and Model Results 
Existing Land Use Future Land Use Future Land Use Future Land Use

Maximum Flow (cfs) Maximum Flow (cfs) Absolute Increase in Maximum Percent Increase in Maximum Flow Basin ID Area (acres)
Width

(ft)
Slope
 (ft/ft)

Existing Impervious 
Percentage

BE5W 21.46 862.53 0.03 56.19 56.19 9.37 15.47 17.78 9.37 15.47 17.78 0.00 0.00 0.00 0.00 0.00 0.00
BE5W1 23.58 631.68 0.06 32.24 32.24 7.82 15.52 18.21 7.82 15.52 18.21 0.00 0.00 0.00 0.00 0.01 0.00

BE5W1N1 7.87 423.89 0.05 84.69 84.69 4.29 6.16 7.02 4.29 6.16 7.02 0.00 0.00 0.00 0.00 0.00 0.00
BE5W1N1W 9.50 210.81 0.05 66.69 66.69 4.27 6.82 7.84 4.27 6.82 7.84 0.00 0.00 0.00 0.00 0.00 0.00
BE5W1N2-1 15.77 363.01 0.07 34.26 48.79 5.18 10.27 12.09 6.23 10.98 12.72 1.05 0.70 0.63 20.36 6.85 5.23
BE5W1N2-2 8.98 361.75 0.15 68.66 84.98 4.73 7.03 8.01 5.02 7.13 8.11 0.29 0.10 0.10 6.18 1.39 1.21

BE5W1S 21.41 550.38 0.04 31.82 31.95 6.44 13.34 15.87 6.45 13.35 15.88 0.01 0.01 0.01 0.22 0.09 0.06
BE5W1S1 22.68 464.81 0.02 31.11 31.67 5.77 12.42 15.20 5.83 12.48 15.26 0.06 0.06 0.06 1.06 0.50 0.39

BE5W2 11.96 526.59 0.02 43.29 43.29 4.61 8.29 9.61 4.61 8.29 9.61 0.00 0.00 0.00 0.00 0.00 0.00
BE5W3 21.99 632.15 0.06 30.71 30.71 7.27 14.49 17.00 7.27 14.49 17.00 0.00 0.00 0.00 0.00 0.00 0.00

BE6 28.38 505.71 0.13 21.24 48.79 7.75 17.42 20.79 11.48 19.97 23.08 3.73 2.54 2.29 48.17 14.60 11.01
BE7 15.60 291.98 0.08 29.67 30.21 4.57 9.64 11.50 4.61 9.68 11.53 0.04 0.04 0.03 0.94 0.36 0.28
BE8 25.60 534.32 0.10 28.95 28.96 8.04 16.52 19.48 8.04 16.52 19.48 0.00 0.00 0.00 0.01 0.00 0.01
BE9 8.75 313.98 0.09 29.73 29.73 3.26 6.05 7.04 3.26 6.05 7.04 0.00 0.00 0.00 0.00 0.00 0.00

BE9N 3.60 252.10 0.11 30.00 30.00 1.60 2.65 3.05 1.60 2.65 3.05 0.00 0.00 0.00 0.00 0.00 0.00

BO1 14.30 417.48 0.09 25.42 28.48 4.71 9.50 11.10 4.92 9.62 11.22 0.21 0.13 0.11 4.42 1.33 1.03
BO2 14.35 520.28 0.08 36.27 37.39 5.69 10.11 11.75 5.76 10.16 11.79 0.07 0.05 0.04 1.19 0.46 0.37
BO3 6.71 302.28 0.06 31.84 32.46 2.55 4.66 5.42 2.57 4.67 5.43 0.02 0.01 0.01 0.71 0.19 0.20

BO3S1 4.64 563.72 0.25 28.38 30.85 2.28 3.49 4.00 2.31 3.50 4.01 0.03 0.02 0.01 1.14 0.46 0.38
BO4 15.40 454.25 0.14 31.79 33.00 5.90 10.73 12.49 5.98 10.78 12.54 0.08 0.06 0.05 1.36 0.52 0.42
BO5 12.47 523.04 0.16 31.54 31.68 2.30 5.50 7.80 2.40 5.50 7.80 0.10 0.00 0.00 4.35 0.00 0.00
BO6 13.53 310.87 0.10 30.00 30.00 4.44 8.90 10.44 4.44 8.90 10.44 0.00 0.00 0.00 0.00 0.00 0.00
BO7 8.91 385.28 0.11 25.09 25.09 3.43 6.25 7.25 3.43 6.25 7.25 0.00 0.00 0.00 0.00 0.00 0.00
BO8 13.32 457.55 0.10 30.00 30.00 4.98 9.21 10.71 4.98 9.21 10.71 0.00 0.00 0.00 0.00 0.00 0.00

CS1 1.77 157.47 0.06 25.36 29.99 0.76 1.29 1.49 0.79 1.31 1.50 0.03 0.02 0.01 3.28 1.24 1.01
CS2 16.54 390.84 0.05 39.60 40.74 5.60 10.79 12.71 5.69 10.86 12.77 0.09 0.07 0.06 1.57 0.61 0.47

CS2N1 16.50 482.55 0.07 65.01 65.01 7.93 12.25 14.08 7.93 12.25 14.08 0.00 0.00 0.00 0.00 0.00 0.00
CS3 5.47 282.05 0.07 41.27 41.89 2.41 4.03 4.63 2.42 4.03 4.64 0.01 0.01 0.01 0.50 0.20 0.15
CS4 20.45 499.57 0.05 32.10 32.36 6.29 12.91 15.32 6.32 12.93 15.34 0.03 0.02 0.02 0.41 0.16 0.13

DO1 3.75 119.44 0.06 30.02 30.13 1.25 2.48 2.91 1.25 2.49 2.91 0.00 0.00 0.00 0.16 0.04 0.03
DO1N 24.53 508.68 0.04 18.07 29.91 5.20 12.97 16.05 6.71 14.42 17.40 1.51 1.45 1.35 29.07 11.15 8.40
DO2 10.85 368.67 0.02 34.97 34.97 3.30 6.72 8.01 3.30 6.72 8.01 0.00 0.00 0.00 0.00 0.00 0.00

DO2S 21.52 398.94 0.02 29.97 30.26 5.06 11.04 13.68 5.09 11.07 13.71 0.03 0.03 0.03 0.59 0.29 0.23
DO3 23.72 642.92 0.01 30.00 30.00 5.89 12.83 15.75 5.89 12.83 15.75 0.00 0.00 0.00 0.00 0.00 0.00

DO3N 8.00 209.29 0.02 29.94 30.00 2.13 4.59 5.57 2.13 4.60 5.57 0.00 0.00 0.00 0.09 0.07 0.04

FN1 31.74 437.01 0.05 30.00 30.00 7.98 17.36 21.27 7.98 17.36 21.27 0.00 0.00 0.00 0.00 0.00 0.00
FN2 9.27 408.46 0.05 29.52 29.52 3.33 6.33 7.35 3.33 6.33 7.35 0.00 0.00 0.00 0.00 0.00 0.00
FN3 13.99 418.88 0.04 16.37 16.37 3.27 8.03 9.75 3.27 8.03 9.75 0.00 0.00 0.00 0.00 0.00 0.00
FN4 11.60 328.13 0.03 29.67 30.00 3.26 6.97 8.37 3.28 6.99 8.38 0.02 0.02 0.02 0.58 0.24 0.18

FN4N 13.46 372.26 0.05 38.80 38.80 4.85 9.11 10.62 4.85 9.11 10.62 0.00 0.00 0.00 0.00 0.00 0.00
FN5 3.66 169.57 0.03 82.17 82.17 1.91 2.75 3.14 1.91 2.75 3.14 0.00 0.00 0.00 0.00 0.00 0.00
FN6 18.67 520.42 0.08 30.34 33.15 6.39 12.51 14.60 6.64 12.66 14.74 0.25 0.15 0.14 3.90 1.22 0.94

Bolton Creek

Cascade Springs Pond Creek

Dollar Creek

Fern Creek

A-4

DanielT
Highlight

DanielT
Highlight

DanielT
Highlight

DanielT
Highlight



 

Westech Engineering, Inc.   v 

BOLTON TERRACE COMMERCIAL BUILDING 
 Stormwater Calculations 
 West Linn, Oregon 
 
 
 
 
 APPENDIX B 
 NRCS SOIL REPORT  
  



Hydrologic Soil Group—Clackamas County Area, Oregon
(Bolton Terrace Hydrologic Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/18/2019
Page 1 of 4

50
23

87
0

50
23

88
0

50
23

89
0

50
23

90
0

50
23

91
0

50
23

92
0

50
23

87
0

50
23

88
0

50
23

89
0

50
23

90
0

50
23

91
0

50
23

92
0

50
23

93
0530270 530280 530290 530300 530310 530320 530330 530340 530350 530360

530270 530280 530290 530300 530310 530320 530330 530340 530350 530360

45°  22' 5'' N
12

2°
  3

6'
 4

8'
' W

45°  22' 5'' N

12
2°

  3
6'

 4
4'

' W

45°  22' 3'' N

12
2°

  3
6'

 4
8'

' W

45°  22' 3'' N

12
2°

  3
6'

 4
4'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 10N WGS84
0 20 40 80 120

Feet
0 5 10 20 30

Meters
Map Scale: 1:465 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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: Clackamas County Area, Oregon
Survey Area Data: Version 15, Sep 10, 2019

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

Date(s) aerial images were photographed: Jul 26, 2014—Sep 5, 
2014

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.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

91B Woodburn silt loam, 3 to 
8 percent slopes

C 0.6 100.0%

Totals for Area of Interest 0.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—Clackamas County Area, Oregon Bolton Terrace Hydrologic Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/18/2019
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Map Unit Legend
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4P

Infiltration
5R

Cascade Springs Pond
 Creek

5S

Existing Site

6S

CSJ2

DEV

Site Developed

Routing Diagram for Bolton Terrace
Prepared by Westech Engineering, Inc.,  Printed 5/7/2020

HydroCAD® 10.00-24  s/n 07289  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type IA 24-hr  West Linn 10 YR Rainfall=3.40"Bolton Terrace
  Printed  5/7/2020Prepared by Westech Engineering, Inc.

Page 1HydroCAD® 10.00-24  s/n 07289  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Existing Site

Runoff = 0.18 cfs @ 8.03 hrs,  Volume= 0.078 af,  Depth= 1.49"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 10 YR Rainfall=3.40"

Area (sf) CN Description
* 27,218 79

27,218 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 5S: Existing Site

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

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
West Linn 10 YR Rainfall=3.40"

Runoff Area=27,218 sf
Runoff Volume=0.078 af

Runoff Depth=1.49"
Tc=15.0 min

CN=79/0

0.18 cfs
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Summary for Subcatchment 5S: Existing Site

Runoff = 0.31 cfs @ 8.02 hrs,  Volume= 0.124 af,  Depth= 2.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 100 YR Rainfall=4.50"

Area (sf) CN Description
* 27,218 79

27,218 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 5S: Existing Site

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

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
West Linn 100 YR Rainfall=4.50"

Runoff Area=27,218 sf
Runoff Volume=0.124 af

Runoff Depth=2.38"
Tc=15.0 min

CN=79/0

0.31 cfs
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Summary for Subcatchment 5S: Existing Site

Runoff = 0.28 cfs @ 8.02 hrs,  Volume= 0.115 af,  Depth= 2.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 50 Rainfall=4.30"

Area (sf) CN Description
* 27,218 79

27,218 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 5S: Existing Site

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

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
West Linn 50 Rainfall=4.30"

Runoff Area=27,218 sf
Runoff Volume=0.115 af

Runoff Depth=2.21"
Tc=15.0 min

CN=79/0

0.28 cfs
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Summary for Subcatchment 5S: Existing Site

Runoff = 0.01 cfs @ 17.99 hrs,  Volume= 0.007 af,  Depth= 0.13"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn WQ Rainfall=1.20"

Area (sf) CN Description
* 27,218 79

27,218 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 5S: Existing Site

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.007

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr
West Linn WQ Rainfall=1.20"

Runoff Area=27,218 sf
Runoff Volume=0.007 af

Runoff Depth=0.13"
Tc=15.0 min

CN=79/0

0.01 cfs
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Summary for Subcatchment DEV: Site Developed

Runoff = 0.45 cfs @ 7.91 hrs,  Volume= 0.152 af,  Depth= 2.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 10 YR Rainfall=3.40"

Area (sf) CN Description
* 23,130 98 rooftop

4,080 79 50-75% Grass cover, Fair, HSG C
27,210 95 Weighted Average

4,080 14.99% Pervious Area
23,130 85.01% Impervious Area

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

5.0 Direct Entry, 

Subcatchment DEV: Site Developed

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.5
0.48
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
West Linn 10 YR Rainfall=3.40"

Runoff Area=27,210 sf
Runoff Volume=0.152 af

Runoff Depth=2.92"
Tc=5.0 min

CN=79/98

0.45 cfs
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Summary for Subcatchment DEV: Site Developed

Runoff = 0.62 cfs @ 7.90 hrs,  Volume= 0.207 af,  Depth> 3.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 100 YR Rainfall=4.50"

Area (sf) CN Description
* 23,130 98 rooftop

4,080 79 50-75% Grass cover, Fair, HSG C
27,210 95 Weighted Average

4,080 14.99% Pervious Area
23,130 85.01% Impervious Area

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

5.0 Direct Entry, 

Subcatchment DEV: Site Developed

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr
West Linn 100 YR Rainfall=4.50"

Runoff Area=27,210 sf
Runoff Volume=0.207 af

Runoff Depth>3.98"
Tc=5.0 min

CN=79/98

0.62 cfs
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Summary for Subcatchment DEV: Site Developed

Runoff = 0.59 cfs @ 7.90 hrs,  Volume= 0.197 af,  Depth> 3.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 50 Rainfall=4.30"

Area (sf) CN Description
* 23,130 98 rooftop

4,080 79 50-75% Grass cover, Fair, HSG C
27,210 95 Weighted Average

4,080 14.99% Pervious Area
23,130 85.01% Impervious Area

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

5.0 Direct Entry, 

Subcatchment DEV: Site Developed

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr
West Linn 50 Rainfall=4.30"

Runoff Area=27,210 sf
Runoff Volume=0.197 af

Runoff Depth>3.79"
Tc=5.0 min

CN=79/98

0.59 cfs
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Summary for Subcatchment DEV: Site Developed

Runoff = 0.14 cfs @ 7.91 hrs,  Volume= 0.045 af,  Depth= 0.86"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn WQ Rainfall=1.20"

Area (sf) CN Description
* 23,130 98 rooftop

4,080 79 50-75% Grass cover, Fair, HSG C
27,210 95 Weighted Average

4,080 14.99% Pervious Area
23,130 85.01% Impervious Area

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

5.0 Direct Entry, 

Subcatchment DEV: Site Developed

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

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
West Linn WQ Rainfall=1.20"

Runoff Area=27,210 sf
Runoff Volume=0.045 af

Runoff Depth=0.86"
Tc=5.0 min

CN=79/98

0.14 cfs
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Summary for Subcatchment 6S: CSJ2

Runoff = 31.82 cfs @ 7.98 hrs,  Volume= 10.898 af,  Depth= 2.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn 50 Rainfall=4.30"

Area (ac) CN Description
* 55.040 81 >75% Grass cover, Good, HSG D

55.040 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 6S: CSJ2

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
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s)
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Type IA 24-hr
West Linn 50 Rainfall=4.30"

Runoff Area=55.040 ac
Runoff Volume=10.898 af

Runoff Depth=2.38"
Tc=5.0 min

CN=81/0

31.82 cfs
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Summary for Reach 5R: Cascade Springs Pond Creek

Inflow Area = 55.040 ac, 0.00% Impervious,  Inflow Depth = 2.38"    for  West Linn 50 event
Inflow = 31.82 cfs @ 7.98 hrs,  Volume= 10.898 af
Outflow = 31.04 cfs @ 8.00 hrs,  Volume= 10.898 af,  Atten= 2%,  Lag= 1.8 min

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.82 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 2.94 fps,  Avg. Travel Time= 8.5 min

Peak Storage= 9,660 cf @ 8.00 hrs
Average Depth at Peak Storage= 1.31'
Bank-Full Depth= 15.00'  Flow Area= 690.0 sf,  Capacity= 15,776.63 cfs

1.00'  x  15.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 91.00'
Length= 1,500.0'   Slope= 0.0153 '/'
Inlet Invert= 80.00',  Outlet Invert= 57.00'

Reach 5R: Cascade Springs Pond Creek

Inflow
Outflow

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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ow
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Inflow Area=55.040 ac
Avg. Flow Depth=1.31'

Max Vel=4.82 fps
n=0.030

L=1,500.0'
S=0.0153 '/'

Capacity=15,776.63 cfs

31.82 cfs
31.04 cfs
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Summary for Reach 5R: Cascade Springs Pond Creek

Inflow Area = 55.665 ac, 0.95% Impervious,  Inflow Depth = 2.39"    for  West Linn 50 event
Inflow = 32.15 cfs @ 7.97 hrs,  Volume= 11.095 af
Outflow = 31.62 cfs @ 8.00 hrs,  Volume= 11.095 af,  Atten= 2%,  Lag= 1.8 min

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.84 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 2.76 fps,  Avg. Travel Time= 9.1 min

Peak Storage= 9,797 cf @ 8.00 hrs
Average Depth at Peak Storage= 1.32'
Bank-Full Depth= 15.00'  Flow Area= 690.0 sf,  Capacity= 15,776.63 cfs

1.00'  x  15.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 91.00'
Length= 1,500.0'   Slope= 0.0153 '/'
Inlet Invert= 80.00',  Outlet Invert= 57.00'

Reach 5R: Cascade Springs Pond Creek

Inflow
Outflow

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow
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Inflow Area=55.665 ac
Avg. Flow Depth=1.32'

Max Vel=4.84 fps
n=0.030

L=1,500.0'
S=0.0153 '/'

Capacity=15,776.63 cfs

32.15 cfs31.62 cfs
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 FIELD VISIT EXPLORATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Field Visit Notes: 
A field visit for the Bolton Terrace project located at 1575 Burns Street in West Linn, OR 97068 
was conducted on April 14th, 2020. The purpose of this visit was to determine if the north fork of 
Cascade Springs Pond Creek had adequate downstream capacity for the added runoff produced 
from the developed project site.  

During the field visit it was observed that at the mouth of the creek, located near the southeast 
corner of the project site, the creek had a width of over 30 feet and depth of 10-15 feet. The 
observed slope at this area was 1.50%.  

It was observed, that the creek increases in width and depth further downstream. The next 
measurement observed was 300 feet downstream. At this point, the creek was greater than 40 
feet in depth and greater than 50 feet in width at the widest point. The slope at this point was 
1.65%. The width at the bottom of the creek was on average 15 feet in diameter.  

These characteristics continue until 1900 feet downstream. The creek decreases to 10 feet in 
width and approximately 6 feet in depth. The creek then flows through a 30-inch diameter 
concrete pipe, flowing under River Street and into a 25-foot depth and 30-foot wide creek on the 
other side. This creek then flows into the Willamette River.  

Through field observations, it is determined that Cascade Springs Pond Creek will have more 
than enough downstream capacity to convey the 0.20 feet of added runoff depth produced by the 
proposed developed site.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Field Visit Pictures: 
 

Picture 1:      Picture 2: 

    
From mouth of creek looking southeast    From mouth of creek looking northwest 

 
Picture 3:      Picture 4: 

  
From project site looking southeast    300 ft downstream looking northwest  

 

 

 

 

 

 

 



Picture 5:      Picture 6: 

   
300 ft downstream looking southeast    1900 ft downstream looking west 

 

Picture 7:      Picture 8: 

   
1900 ft downstream looking east    1920ft downstream looking east 
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8S

Developed Site

6P

Filtration Planter (12"
 Drain Rock)

Routing Diagram for Bolton Terrace
Prepared by Westech Engineering, Inc.,  Printed 8/3/2020
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Summary for Subcatchment 8S: Developed Site

Runoff = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af,  Depth= 0.91"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn WQ Rainfall=1.20"

Area (sf) CN Description
* 19,470 98 rooftop

1,860 79 50-75% Grass cover, Fair, HSG C
21,330 96 Weighted Average

1,860 8.72% Pervious Area
19,470 91.28% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Developed Site

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
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s)

0.125
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0

Type IA 24-hr
West Linn WQ Rainfall=1.20"

Runoff Area=21,330 sf
Runoff Volume=0.037 af

Runoff Depth=0.91"
Tc=5.0 min

CN=79/98

0.11 cfs
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Summary for Pond 6P: Filtration Planter (12" Drain Rock)

Inflow Area = 0.490 ac, 91.28% Impervious,  Inflow Depth = 0.91"    for  West Linn WQ event
Inflow = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af
Outflow = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 7.91 hrs,  Volume= 0.000 af
Primary = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 97.50' @ 7.91 hrs   Surf.Area= 280 sf   Storage= 0 cf

Plug-Flow detention time= 0.0 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 708.0 - 707.9 )

Volume Invert Avail.Storage Storage Description
#1 97.50' 392 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
97.50 280 0.0 0 0
98.50 280 40.0 112 112

100.00 280 0.1 0 112
101.00 280 100.0 280 392

Device Routing     Invert Outlet Devices
#1 Discarded 97.50' 0.200 in/hr Exfiltration over Surface area   
#2 Primary 95.00' 8.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.00 cfs @ 7.91 hrs  HW=97.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=2.47 cfs @ 7.91 hrs  HW=97.50'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 2.47 cfs @ 7.09 fps)
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Pond 6P: Filtration Planter (12" Drain Rock)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Inflow Area=0.490 ac
Peak Elev=97.50'

Storage=0 cf

0.11 cfs0.11 cfs

0.00 cfs

0.11 cfs



8S

Developed Site

7P

Filtration Planter
 (Surface Test)

Routing Diagram for Bolton Terrace
Prepared by Westech Engineering, Inc.,  Printed 8/3/2020
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Summary for Subcatchment 8S: Developed Site

Runoff = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af,  Depth= 0.91"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  West Linn WQ Rainfall=1.20"

Area (sf) CN Description
* 19,470 98 rooftop

1,860 79 50-75% Grass cover, Fair, HSG C
21,330 96 Weighted Average

1,860 8.72% Pervious Area
19,470 91.28% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Developed Site

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
West Linn WQ Rainfall=1.20"

Runoff Area=21,330 sf
Runoff Volume=0.037 af

Runoff Depth=0.91"
Tc=5.0 min

CN=79/98

0.11 cfs
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Summary for Pond 7P: Filtration Planter (Surface Test)

Inflow Area = 0.490 ac, 91.28% Impervious,  Inflow Depth = 0.91"    for  West Linn WQ event
Inflow = 0.11 cfs @ 7.91 hrs,  Volume= 0.037 af
Outflow = 0.04 cfs @ 8.78 hrs,  Volume= 0.037 af,  Atten= 63%,  Lag= 51.8 min
Discarded = 0.04 cfs @ 8.78 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 100.68' @ 8.78 hrs   Surf.Area= 280 sf   Storage= 189 cf

Plug-Flow detention time= 26.4 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 26.4 min ( 734.3 - 707.9 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 560 cf Custom Stage Data (Conic) Listed below (Recalc)

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

100.00 280 0.0 0 0 280
102.00 280 100.0 560 560 399

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 4.000 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 98.50'   

Discarded OutFlow  Max=0.04 cfs @ 8.78 hrs  HW=100.68'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)
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Pond 7P: Filtration Planter (Surface Test)
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Inflow Area=0.490 ac
Peak Elev=100.68'

Storage=189 cf

0.11 cfs
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