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I. General Project Description 
The project site is located at 4194 Cornwall Street, West Linn, OR (Parcel #21E36BA 065000), zoned 
R10. The current 0.459 acre lot features an existing residential structure and a detached garage. The 
existing house and garage will be removed, and the driveway will be improved. The site is relatively flat 
with slopes less than 5%, gently sloping towards the southeastern side. The remainder of the lot is 
landscaped with mature trees and a retaining landscape wall along the southern property line. A 20-foot 
access and utility easement is proposed to provide access to all three lots. 
 
The property is currently connected to public utilities—including water, electricity, natural gas, and sewer 
services—available from Cornwall Street.  
 
II. Application Approval Requests 
The client, TPC Property LLC, proposes to partition the parcel (Parcel #1S3E 36C TL 1400) at 4194 
Cornwall Street into three parcels for single-family use. A new 14-foot wide, 135-foot long driveway is 
proposed to serve the first two lots, and it will continue as a 12-foot wide private driveway serving the 
third lot. 
 
III. Applicable Code Criteria  
The subject property is zoned R-10, which permits triplex residential units as an outright use per CDC 
11.030.1.b. This proposal includes three detached single units under the provisions of Section 2 of SB 
458 for a middle housing land division. The applicable criteria are noted below in bold typeface with the 
applicant’s responses in italic typeface.  
 
SB 458 Section 2: 

(1) As used in this section, “middle housing land division” means a partition or subdivision of a 
lot or parcel on which the development of middle housing is allowed under ORS 197.758 (2) or (3). 

(2) A city or county shall approve a tentative plan for a middle housing land division if the 
application includes: 

(a) A proposal for development of middle housing in compliance with the Oregon 
residential specialty code and land use regulations applicable to the original lot or parcel 
allowed under ORS 197.758 (5); 
 
Response: The property is within the R-10 zoning designation and permits a triplex as outright use. The 
proposal includes a middle housing land division to create three lots, each with a detached single-family 
unit 

(b) Separate utilities for each dwelling unit; 
  
Response: A preliminary street and utility plan shows individual utilities for each lot. 

 
(c) Proposed easements necessary for each dwelling unit on the plan for: 

  (A) Locating, accessing, replacing and servicing all utilities; 
(B) Pedestrian access from each dwelling unit to a private or public road; 
(C) Any common use areas or shared building elements; 
(D) Any dedicated driveways or parking; and 
(E) Any dedicated common area; 

 
Response: A 20-foot shared access and utility easement is proposed, pedestrian access will be allowed 
via the private access easement. Each parcel has direct access to the shared driveway, with no common 
areas or shared building elements. 
 

(d) Exactly one dwelling unit per resulting lot, except for common areas. 
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Response: The proposal includes one unit per lot, as shown in the submitted plans. 
 
(e) Evidence demonstrating how buildings or structures on a resulting lot or parcel will 

comply with applicable building codes provisions relating to new property lines and, 
notwithstanding the creation of new lots or parcels, how structures or buildings located 
on the newly created lots or parcels will comply with the Oregon residential specialty 
code. 
 
Response: Building setbacks are shown on the site plan. Existing structures will be removed before 
constructing the triplex units. A building permit will ensure compliance with the Oregon Residential 
Specialty Code. 
 

(3)  A city or county may add conditions to the approval of a tentative plan for a middle housing 
land division to: 

(a) Prohibit the further division of the resulting lots or parcels. 
(b) Require that a notation appear on the final plat indicating that the approval was given 

under this section. 
 
Response: The applicant understands that conditions may be applied, including noting the approval on 
the final plat. 
 

(4) In reviewing an application for a middle housing land division, a city or county: 
(a) Shall apply the procedures under ORS 197.360 to 197.380. 
(b) May require street frontage improvements where a resulting lot or parcel abuts the 

street consistent with land use regulations implementing ORS 197.758. 
(c) May not subject an application to approval criteria except as provided in this section, 

including that a lot or parcel require driveways, vehicle access, parking or minimum or 
maximum street frontage. 

(d) May not subject the application to procedures, ordinances or regulations adopted 
under 

ORS 92.044 or 92.046 that are inconsistent with this section or ORS 197.360 to 197.380. 
(e) May allow the submission of an application for a middle housing land division at the 

same time as the submission of an application for building permits for the middle 
housing. 

(f) May require the dedication of right of way if the original parcel did not previously 
provide a dedication. 

(5) The type of middle housing developed on the original parcel is not altered by a middle 
housing 

land division. 
(6) Notwithstanding ORS 197.312 (5), a city or county is not required to allow an accessory 

dwelling 
unit on a lot or parcel resulting from a middle housing land division. 

(7) The tentative approval of a middle housing land division is void if and only if a final 
subdivision or partition plat is not approved within three years of the tentative approval. Nothing in this 
section or ORS 197.360 to 197.380 prohibits a city or county from requiring a final plat before 
issuing building permits. 
 
Response: The applicant acknowledges the review process, including possible conditions and 
requirements and is aware that the application is void if the final plat is not approved within three years. 
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IV. Conclusion 
 
This application narrative, along with the accompanying plans and supporting materials, demonstrates 
compliance with all applicable provisions of SB 458. The applicant respectfully requests approval of this 
application by the Planning Department. 
 
 

V.  Items Submitted With The Application  

• Clackamas County Assessor Map 

• West Linn Zoning Map 

• Preliminary Plan Set  
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I  EXISTING CONDITIONS 

 

The project site is located at 4194 Cornwall Street, West Linn, OR (Parcel #21E36BA 065000), 

and is zoned R10. The current 0.49 acres lot features an existing residential structure and a 

detached garage. The site is relatively flat, with slopes less than 5%, gently sloping towards 

the southern side. The remainder of the lot is landscaped with mature trees and a retaining 

landscape wall along the southern property line. The site’s soils are classified as “Saum Silt 

Loam” and fall within hydrological soil group C, with slopes ranging from 3 to 8 percent. See 

Figure 1 for details.  
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II PROPOSED IMPROVEMENTS AND DESIGN PARAMETERS 

 

The client proposes to partition the parcel into three parcels for single-family use. A new 14-

foot wide, 130-foot long driveway is proposed to serve the first two lots, continuing as a 12-

foot wide private driveway serving the third lot. The project will include the construction of utility 

services (water, sewer) to connect to existing mains on Cornwall Street. Stormwater 

improvements will include Lynch  Style Catch Basin to capture driveway surface runoff for 

treatment, and drywells to fully infiltrate the Stormwater runoff from the catch basins and roof 

runoff directly without treatment;  individual drywells are proposed for each private driveway 

and each private roof area runoff. See Stormwater and Grading Plan. 

 

The design parameters applied are consistent with the City of West Linn Public Works 

Standards Section 2 and the current edition of the City of Portland Stormwater Management 

Manual. 

 

Rapid Soil Solutions conducted a geotechnical infiltration test meeting the City standard and 

determined that the site soils are conducive to on-site infiltration.  

Below is a summary of the findings. A copy of the full report is included in the appendices. 

 

 

 

 

 

 

 

 

 

 
The design storms, as required by the City of West Linn and City of Portland design and 

construction standards, are as follows: 

  

Recurrence Interval 

(years)  

Total Precipitation Depth  

(In)  

WQ  1.2  

2 2.4 

10 3.4 

25 3.8 

 
III FLOW CONTROL ANALYSIS 

 

The Santa Barbara Urban Hydrography method (via HydroCAD) was used to create the basin 

hydrographs and estimate the peak flows for  the 10-year design storms. For detailed data 

and calculations, please see the Hydrocad Output. 

A curve number of 98 was assigned to all impervious surfaces, and a minimum time of 

concentration of 6 minutes was applied to all drainage basin areas. 

 

The drywells were sized using the 10-year design storm per City standards.  
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The average infiltration rate derived from these tests is 3.812 inches per hour. For our 

stormwater design, we applied a safety factor of 2, resulting in an adjusted infiltration rate of 

1.906 inches per hour. This rate was used in our stormwater calculations for the proposed 

drywells and planters. For the complete geotechnical report, please see Infiltration Test report 

attached. 

The drywells were modeled assuming a 12-inch rock band surrounding the drywell with a 40% 

void ratio. 

These basin areas and planter designs are discussed further in the next section. The following 

table summarizes the drywell design for the 10 year storm events. 

 

 
Drywell ID Basin 

Area (sf) 

Design 

Depth (ft) 

Post 

Construction 

Storm Event 

Peak 

Inflow 

(cfs) 

Peak 

Elevation 

Peak 

Storage 

(cf) 

1 Shared 

Driveway 

2,245 10’ 10-year 0.04 12.17’ 184 

2 Lot 1 

Private 

Driveway 

930 5.5’ 10-year 0.02 5.32’ 64 

3 Lot 1  

Roof Area 

2,175 9.5’ 10-year 0.04 9.44’ 178 

4 Lot 2 
Private 
Driveway 

930 5.5’ 10-year 0.02 5.32’ 64 

5 Lot 2 Roof 
Area 

2,550 11.5’ 10-year 0.05 11.26’ 212 

6 Lot 3 
Private 
Driveway 

960 6’ 10-year 0.02 5.52’ 67 

7 Lot 3 Roof 
Area 

3,016 14’ 10-year 0.05 13.52’ 255 

 
The results of the analysis for full infiltration of the 10-year storm illustrate that a 60-inch and 

72-inch diameter with the specified design depth will be adequate, as the peak elevation does 

not exceed these depths during the maximum storm event. 

 

V WATER QUALITY  

 
Water quality treatment for all pollution generating surfaces is provided by Lynch style Catch 

basins as approved per Table 3-7 in the City of Portland Stormwater Management manual.  

Roof runoff is not required to be treated and will directly discharge into the proposed drywell 

systems.  

 

 

 

VII DOWN STREAM ANALYSIS 

 

No downstream analysis is required as the site is 100% infiltrated on site per city of Portland 

Stormwater standards.  
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VIII CONCLUSION 

 

The project site demonstrates favorable infiltration characteristics, enabling effective on-site 

stormwater management. The proposed stormwater management plan for the new 

improvements is summarized as follows: Stormwater from the proposed shared and private 

driveway areas will be treated by the proposed Lynch style catch basins. 

 

Stormwater will be managed on-site through 100% infiltration for the 10-year design storm. 

The proposed stormwater management meets the City of West Linn Public Works standards. 
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1A

Lot 1 Roof Area

1B

Shared Driveway

3S

Private Driveway Lot 1

6S

Private Driveway Lot 2

9S

Lot 2 Roof Area

10S

Private Driveway Lot 3

12S

Lot 3 Roof Area

20P

Drywell PV 1

21P

Drywell SD

25P

Drywell RA 1

26P

Drywell PV 2

28P

Drywell RA 2

29P

Drywell PV 3

30P

Drywell RA 3

Routing Diagram for Hydrocad Report
Prepared by Firwood Design Group,  Printed 9/15/2024

HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 2HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 10 Year Type IA 24-hr Default 24.00 1 3.40 2



Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 3HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

2,245 98 Asphalt  (1B)

7,741 98 Building Roof Area  (1A, 9S, 12S)

2,820 98 Concrete  (3S, 6S, 10S)

12,806 98 TOTAL AREA



Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 4HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

0 HSG D

12,806 Other 1A, 1B, 3S, 6S, 9S, 10S, 12S

12,806 TOTAL AREA



Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 5HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 0 2,245 2,245 Asphalt

0 0 0 0 7,741 7,741 Building Roof 

Area

0 0 0 0 2,820 2,820 Concrete

0 0 0 0 12,806 12,806 TOTAL AREA



Type IA 24-hr  10 Year Rainfall=3.40"Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 6HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,175 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 1A: Lot 1 Roof Area
   Tc=6.0 min   CN=0/98   Runoff=0.04 cfs  574 cf

Runoff Area=2,245 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 1B: Shared Driveway
   Tc=6.0 min   CN=0/98   Runoff=0.04 cfs  592 cf

Runoff Area=930 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 3S: Private Driveway Lot 1
   Tc=6.0 min   CN=0/98   Runoff=0.02 cfs  245 cf

Runoff Area=930 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 6S: Private Driveway Lot 2
   Tc=6.0 min   CN=0/98   Runoff=0.02 cfs  245 cf

Runoff Area=2,550 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 9S: Lot 2 Roof Area
   Tc=6.0 min   CN=0/98   Runoff=0.05 cfs  673 cf

Runoff Area=960 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 10S: Private Driveway Lot 3
   Tc=6.0 min   CN=0/98   Runoff=0.02 cfs  253 cf

Runoff Area=3,016 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment 12S: Lot 3 Roof Area
   Tc=6.0 min   CN=0/98   Runoff=0.05 cfs  796 cf

Peak Elev=5.32'  Storage=64 cf   Inflow=0.02 cfs  245 cfPond 20P: Drywell PV 1
   Outflow=0.00 cfs  245 cf

Peak Elev=9.78'  Storage=184 cf   Inflow=0.04 cfs  592 cfPond 21P: Drywell SD
   Outflow=0.01 cfs  592 cf

Peak Elev=9.44'  Storage=178 cf   Inflow=0.04 cfs  574 cfPond 25P: Drywell RA 1
   Outflow=0.01 cfs  574 cf

Peak Elev=5.32'  Storage=64 cf   Inflow=0.02 cfs  245 cfPond 26P: Drywell PV 2
   Outflow=0.00 cfs  245 cf

Peak Elev=11.26'  Storage=212 cf   Inflow=0.05 cfs  673 cfPond 28P: Drywell RA 2
   Outflow=0.01 cfs  673 cf

Peak Elev=5.52'  Storage=67 cf   Inflow=0.02 cfs  253 cfPond 29P: Drywell PV 3
   Outflow=0.00 cfs  253 cf

Peak Elev=13.52'  Storage=255 cf   Inflow=0.05 cfs  796 cfPond 30P: Drywell RA 3
   Outflow=0.01 cfs  796 cf

Total Runoff Area = 12,806 sf   Runoff Volume = 3,379 cf   Average Runoff Depth = 3.17"
0.00% Pervious = 0 sf     100.00% Impervious = 12,806 sf
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Summary for Subcatchment 1A: Lot 1 Roof Area

Runoff = 0.04 cfs @ 7.90 hrs,  Volume= 574 cf,  Depth= 3.17"
     Routed to Pond 25P : Drywell RA 1

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 2,175 98 Building Roof Area

2,175 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 1A: Lot 1 Roof Area

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0.044
0.042

0.04
0.038
0.036

0.034
0.032

0.03
0.028

0.026
0.024

0.022
0.02

0.018
0.016

0.014
0.012

0.01
0.008

0.006
0.004

0.002
0

Type IA 24-hr
10 Year Rainfall=3.40"
Runoff Area=2,175 sf

Runoff Volume=574 cf
Runoff Depth=3.17"

Tc=6.0 min
CN=0/98

0.04 cfs
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Summary for Subcatchment 1B: Shared Driveway

Runoff = 0.04 cfs @ 7.90 hrs,  Volume= 592 cf,  Depth= 3.17"
     Routed to Pond 21P : Drywell SD

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 2,245 98 Asphalt

2,245 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 1B: Shared Driveway

Runoff

Hydrograph

Time  (hours)
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0.044
0.042
0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Type IA 24-hr
10 Year Rainfall=3.40"
Runoff Area=2,245 sf

Runoff Volume=592 cf
Runoff Depth=3.17"

Tc=6.0 min
CN=0/98

0.04 cfs
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Summary for Subcatchment 3S: Private Driveway Lot 1

Runoff = 0.02 cfs @ 7.90 hrs,  Volume= 245 cf,  Depth= 3.17"
     Routed to Pond 20P : Drywell PV 1

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 930 98 Concrete

930 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 3S: Private Driveway Lot 1

Runoff

Hydrograph

Time  (hours)
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0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr
10 Year Rainfall=3.40"

Runoff Area=930 sf
Runoff Volume=245 cf

Runoff Depth=3.17"
Tc=6.0 min

CN=0/98

0.02 cfs
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Summary for Subcatchment 6S: Private Driveway Lot 2

Runoff = 0.02 cfs @ 7.90 hrs,  Volume= 245 cf,  Depth= 3.17"
     Routed to Pond 26P : Drywell PV 2

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 930 98 Concrete

930 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 6S: Private Driveway Lot 2

Runoff

Hydrograph

Time  (hours)
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0.018
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0.007
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0.001

0

Type IA 24-hr
10 Year Rainfall=3.40"

Runoff Area=930 sf
Runoff Volume=245 cf

Runoff Depth=3.17"
Tc=6.0 min

CN=0/98

0.02 cfs
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Summary for Subcatchment 9S: Lot 2 Roof Area

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 673 cf,  Depth= 3.17"
     Routed to Pond 28P : Drywell RA 2

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 2,550 98 Building Roof Area

2,550 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 9S: Lot 2 Roof Area

Runoff

Hydrograph

Time  (hours)
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0.044
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0.038
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0.032
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0.018
0.016
0.014
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0.01

0.008
0.006
0.004
0.002

0

Type IA 24-hr
10 Year Rainfall=3.40"
Runoff Area=2,550 sf

Runoff Volume=673 cf
Runoff Depth=3.17"

Tc=6.0 min
CN=0/98

0.05 cfs
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Summary for Subcatchment 10S: Private Driveway Lot 3

Runoff = 0.02 cfs @ 7.90 hrs,  Volume= 253 cf,  Depth= 3.17"
     Routed to Pond 29P : Drywell PV 3

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 960 98 Concrete

960 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 10S: Private Driveway Lot 3

Runoff

Hydrograph

Time  (hours)
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0.009

0.008

0.007
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0.003

0.002

0.001

0

Type IA 24-hr
10 Year Rainfall=3.40"

Runoff Area=960 sf
Runoff Volume=253 cf

Runoff Depth=3.17"
Tc=6.0 min

CN=0/98

0.02 cfs
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Summary for Subcatchment 12S: Lot 3 Roof Area

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 796 cf,  Depth= 3.17"
     Routed to Pond 30P : Drywell RA 3

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10 Year Rainfall=3.40"

Area (sf) CN Description
* 3,016 98 Building Roof Area

3,016 100.00% Impervious Area

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

6.0 Direct Entry, Minimum

Subcatchment 12S: Lot 3 Roof Area

Runoff

Hydrograph

Time  (hours)
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0.01

0.005

0

Type IA 24-hr
10 Year Rainfall=3.40"
Runoff Area=3,016 sf

Runoff Volume=796 cf
Runoff Depth=3.17"

Tc=6.0 min
CN=0/98

0.05 cfs
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Summary for Pond 20P: Drywell PV 1

Inflow Area = 930 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.02 cfs @ 7.90 hrs,  Volume= 245 cf
Outflow = 0.00 cfs @ 9.25 hrs,  Volume= 245 cf,  Atten= 73%,  Lag= 81.0 min
Discarded = 0.00 cfs @ 9.25 hrs,  Volume= 245 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 5.32' @ 9.25 hrs   Surf.Area= 20 sf   Storage= 64 cf

Plug-Flow detention time= 191.7 min calculated for 245 cf (100% of inflow)
Center-of-Mass det. time= 191.8 min ( 856.3 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 28 cf 5.00'D x 5.50'H Vertical Cone/Cylinder

108 cf Overall - 39 cf Embedded = 69 cf  x 40.0% Voids
#2 0.00' 39 cf 3.00'D x 5.50'H Vertical Cone/Cylinder  Inside #1

67 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.00 cfs @ 9.25 hrs  HW=5.32'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Pond 20P: Drywell PV 1

Inflow
Discarded

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002
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0

Inflow Area=930 sf
Peak Elev=5.32'

Storage=64 cf

0.02 cfs

0.00 cfs
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Summary for Pond 21P: Drywell SD

Inflow Area = 2,245 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.04 cfs @ 7.90 hrs,  Volume= 592 cf
Outflow = 0.01 cfs @ 9.88 hrs,  Volume= 592 cf,  Atten= 77%,  Lag= 119.3 min
Discarded = 0.01 cfs @ 9.88 hrs,  Volume= 592 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 9.78' @ 9.88 hrs   Surf.Area= 28 sf   Storage= 184 cf

Plug-Flow detention time= 286.8 min calculated for 592 cf (100% of inflow)
Center-of-Mass det. time= 286.9 min ( 951.5 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 63 cf 6.00'D x 10.00'H Vertical Cone/Cylinder

283 cf Overall - 126 cf Embedded = 157 cf  x 40.0% Voids
#2 0.00' 126 cf 4.00'D x 10.00'H Vertical Cone/Cylinder  Inside #1

188 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.01 cfs @ 9.88 hrs  HW=9.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Pond 21P: Drywell SD

Inflow
Discarded

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.044
0.042
0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Inflow Area=2,245 sf
Peak Elev=9.78'
Storage=184 cf

0.04 cfs

0.01 cfs
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Summary for Pond 25P: Drywell RA 1

Inflow Area = 2,175 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.04 cfs @ 7.90 hrs,  Volume= 574 cf
Outflow = 0.01 cfs @ 9.88 hrs,  Volume= 574 cf,  Atten= 77%,  Lag= 119.0 min
Discarded = 0.01 cfs @ 9.88 hrs,  Volume= 574 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 9.44' @ 9.88 hrs   Surf.Area= 28 sf   Storage= 178 cf

Plug-Flow detention time= 284.6 min calculated for 574 cf (100% of inflow)
Center-of-Mass det. time= 284.6 min ( 949.2 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 60 cf 6.00'D x 9.50'H Vertical Cone/Cylinder

269 cf Overall - 119 cf Embedded = 149 cf  x 40.0% Voids
#2 0.00' 119 cf 4.00'D x 9.50'H Vertical Cone/Cylinder  Inside #1

179 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.01 cfs @ 9.88 hrs  HW=9.44'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Pond 25P: Drywell RA 1

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=2,175 sf
Peak Elev=9.44'
Storage=178 cf

0.04 cfs

0.01 cfs
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Summary for Pond 26P: Drywell PV 2

Inflow Area = 930 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.02 cfs @ 7.90 hrs,  Volume= 245 cf
Outflow = 0.00 cfs @ 9.25 hrs,  Volume= 245 cf,  Atten= 73%,  Lag= 81.0 min
Discarded = 0.00 cfs @ 9.25 hrs,  Volume= 245 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 5.32' @ 9.25 hrs   Surf.Area= 20 sf   Storage= 64 cf

Plug-Flow detention time= 191.7 min calculated for 245 cf (100% of inflow)
Center-of-Mass det. time= 191.8 min ( 856.3 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 28 cf 5.00'D x 5.50'H Vertical Cone/Cylinder

108 cf Overall - 39 cf Embedded = 69 cf  x 40.0% Voids
#2 0.00' 39 cf 3.00'D x 5.50'H Vertical Cone/Cylinder  Inside #1

67 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.00 cfs @ 9.25 hrs  HW=5.32'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Pond 26P: Drywell PV 2

Inflow
Discarded

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=930 sf
Peak Elev=5.32'

Storage=64 cf

0.02 cfs

0.00 cfs
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Summary for Pond 28P: Drywell RA 2

Inflow Area = 2,550 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.05 cfs @ 7.90 hrs,  Volume= 673 cf
Outflow = 0.01 cfs @ 9.90 hrs,  Volume= 673 cf,  Atten= 77%,  Lag= 120.4 min
Discarded = 0.01 cfs @ 9.90 hrs,  Volume= 673 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 11.26' @ 9.90 hrs   Surf.Area= 28 sf   Storage= 212 cf

Plug-Flow detention time= 295.7 min calculated for 673 cf (100% of inflow)
Center-of-Mass det. time= 295.7 min ( 960.3 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 72 cf 6.00'D x 11.50'H Vertical Cone/Cylinder

325 cf Overall - 145 cf Embedded = 181 cf  x 40.0% Voids
#2 0.00' 145 cf 4.00'D x 11.50'H Vertical Cone/Cylinder  Inside #1

217 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.01 cfs @ 9.90 hrs  HW=11.26'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Pond 28P: Drywell RA 2

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=2,550 sf
Peak Elev=11.26'

Storage=212 cf

0.05 cfs

0.01 cfs
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Summary for Pond 29P: Drywell PV 3

Inflow Area = 960 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.02 cfs @ 7.90 hrs,  Volume= 253 cf
Outflow = 0.00 cfs @ 9.25 hrs,  Volume= 253 cf,  Atten= 73%,  Lag= 81.2 min
Discarded = 0.00 cfs @ 9.25 hrs,  Volume= 253 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 5.52' @ 9.25 hrs   Surf.Area= 20 sf   Storage= 67 cf

Plug-Flow detention time= 194.3 min calculated for 253 cf (100% of inflow)
Center-of-Mass det. time= 194.3 min ( 858.9 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 30 cf 5.00'D x 6.00'H Vertical Cone/Cylinder

118 cf Overall - 42 cf Embedded = 75 cf  x 40.0% Voids
#2 0.00' 42 cf 3.00'D x 6.00'H Vertical Cone/Cylinder  Inside #1

73 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.00 cfs @ 9.25 hrs  HW=5.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Pond 29P: Drywell PV 3

Inflow
Discarded

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=960 sf
Peak Elev=5.52'

Storage=67 cf

0.02 cfs

0.00 cfs



Type IA 24-hr  10 Year Rainfall=3.40"Hydrocad Report
  Printed  9/15/2024Prepared by Firwood Design Group

Page 20HydroCAD® 10.10-7a  s/n 04664  © 2021 HydroCAD Software Solutions LLC

Summary for Pond 30P: Drywell RA 3

Inflow Area = 3,016 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 Year event
Inflow = 0.05 cfs @ 7.90 hrs,  Volume= 796 cf
Outflow = 0.01 cfs @ 9.92 hrs,  Volume= 796 cf,  Atten= 77%,  Lag= 121.7 min
Discarded = 0.01 cfs @ 9.92 hrs,  Volume= 796 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 13.52' @ 9.92 hrs   Surf.Area= 28 sf   Storage= 255 cf

Plug-Flow detention time= 306.1 min calculated for 796 cf (100% of inflow)
Center-of-Mass det. time= 306.0 min ( 970.6 - 664.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 88 cf 6.00'D x 14.00'H Vertical Cone/Cylinder

396 cf Overall - 176 cf Embedded = 220 cf  x 40.0% Voids
#2 0.00' 176 cf 4.00'D x 14.00'H Vertical Cone/Cylinder  Inside #1

264 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 1.906 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.01 cfs @ 9.92 hrs  HW=13.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Pond 30P: Drywell RA 3

Inflow
Discarded

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Soil Map—Clackamas County Area, Oregon
(Cornwall Soil Map)
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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: Clackamas County Area, Oregon
Survey Area Data: Version 20, Sep 7, 2023

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

Date(s) aerial images were photographed: Sep 26, 2022—Oct 
11, 2022

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

Soil Map—Clackamas County Area, Oregon
(Cornwall Soil Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D
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Not rated or not available

Soil Rating Lines
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Not rated or not available

Soil Rating Points
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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 20, Sep 7, 2023

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

Date(s) aerial images were photographed: Sep 26, 2022—Oct 
11, 2022

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.

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

Natural Resources
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Web Soil Survey
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Hydrologic Soil Group

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

78B Saum 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 Cornwall Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Tie-break Rule: Higher
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Saturated Hydraulic Conductivity (Ksat)—Clackamas County Area, Oregon
(Cornwall Soil Map)
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

= 9.0000

Not rated or not available

Soil Rating Lines
= 9.0000

Not rated or not available

Soil Rating Points
= 9.0000

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 20, Sep 7, 2023

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

Date(s) aerial images were photographed: Sep 26, 2022—Oct 
11, 2022

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.

Saturated Hydraulic Conductivity (Ksat)—Clackamas County Area, Oregon
(Cornwall Soil Map)

Natural Resources
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National Cooperative Soil Survey

8/28/2024
Page 2 of 3



Saturated Hydraulic Conductivity (Ksat)

Map unit symbol Map unit name Rating (micrometers 
per second)

Acres in AOI Percent of AOI

78B Saum silt loam, 3 to 8 
percent slopes

9.0000 0.6 100.0%

Totals for Area of Interest 0.6 100.0%

Description

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates are expressed in terms of 
micrometers per second. They are based on soil characteristics observed in the 
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity 
is considered in the design of soil drainage systems and septic tank absorption 
fields.

For each soil layer, this attribute is actually recorded as three separate values in 
the database. A low value and a high value indicate the range of this attribute for 
the soil component. A "representative" value indicates the expected value of this 
attribute for the component. For this soil property, only the representative value is 
used.

The numeric Ksat values have been grouped according to standard Ksat class 
limits.

Rating Options

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified 

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)

Top Depth: 36

Bottom Depth: 60

Units of Measure: Centimeters

Saturated Hydraulic Conductivity (Ksat)—Clackamas County Area, Oregon Cornwall Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/28/2024
Page 3 of 3



Map Unit Legend

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

78B Saum silt loam, 3 to 8 percent 
slopes

0.6 100.0%

Totals for Area of Interest 0.6 100.0%

Soil Map—Clackamas County Area, Oregon Cornwall Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/28/2024
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