
 

Memo 1 
MCC PPA Exhibit C: Vapor Mitigation Plans and Specifications 

MEMO 

To: Brian Church (DEQ) 

From: Jill Betts, R.G. 

Date: December 22, 2024 

SUBJECT: M Carter Commons (MCC) Development 
PPA Consent Order, Exhibit C Scope of Work, Item 8: Future Stormwater 
Management 
3715-3717 N Interstate Ave, Portland, OR 97227 

Enclosed is the Private Stormwater Report1 (Report) for the MCC development that documents the 
management of stormwater on the property. Stormwater sheet flow from the impervious areas on the property 
(i.e., roof and walkways) will be collected in catch basins and discharged to two 25-foot deep drywells at the 
northeast corner of the property. The drywells are located outside and below the fill area on the southern third 
of the property. The Report documents the pervious and impervious areas on the property, the stormwater 
conveyance system details including  maps and engineering plans, an operations and maintenance plan, and 
a preliminary infiltration memo. 

Please reach out to Jill Betts with any questions. 

cc: 
Jeff Schatz, DEQ 
Lorenzo Danielson, DEQ  
Mary Bradshaw, Northwest Housing Alternatives 
Carson Bowler, Law Office of Carson Bowler 

Attachments: 
Stormwater Management Facilities, Private Stormwater Report, M Carter Commons, by Humber Design 
Group, Inc., dated April 1, 2024 

1 Stormwater Management Facilities, Private Stormwater Report, M Carter Commons, by Humber Design Group, Inc., 
dated April 1, 2024. 
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I hereby acknowledge and agree that the jurisdiction 

does not and will not assume liability for the sufficiency, 

suitability, or performance of drainage facilities 

designed by me.

 

Prepared By:

 'I hereby certify that this Stormwater Management 

Report for the M Carter Commons project has been 

prepared by me or under my supervision and meets 

minimum standards of City of Portland, NOAA and 

normal standards of engineering practice.
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Watershed Description

R#

 
 

 

 

Tax Map
Tax Lot

Flood Zone

 

Public Works Permit
 

Location of Project

Site Area/Acreage

Nearest Cross Street

Property Zoning

Project Overview and Description

3715-3717 N Interstate Avenue

Proposed Development

0.31 AC
10,461 SFProposed Impervious Area

The site consists of a 2,910 sf single story commercial building with an 
asphalt parking lot and retaining walls along the western property line. 

The project is a 6-story affordable, multifamily housing development for 
Northwest Housing Alternatives and Urban League of Portland. The 
building consists of 63 studio and 1-bedroom units as well as community 
rooms, activity rooms, bike storage and a centralized laundry facility. 

Existing Conditions

R231865

13500

Permits Required

1N1E22CC

N/A

Building Permit

North Overlook Boulevard

RM3 Residential Multi-dwelling

Subwatershed
Willamette River
Beech - Essex - Wheeler

Humber Design Group, Inc 3  Storm Report



Site Location

 

Vicinity Map
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Stormwater Hierarchy Justification

Methodology

The stormwater runoff from the existing site is currently 
captured within catch basins with the stormwater being 
conveyed to the combination sewer system in N Interstate 
Avenue. It is our understanding that there are no water quality 
or flow control facilites on site. 

PUBLIC Proposed Stormwater 
Management Techniques

New improvements along Overlook, Interstate, and the public 
alley to the south of the project site will create or replace 
greater than 500sf of impervious; therefore stormwater 
management will be required. This area will be managed 
through a Staff Reviewed Special Circumstance (SRSC). 

Infiltration
 

Infiltration Results

PRIVATE Proposed Stormwater 
Management Techniques

Existing Drainage

The proposed development will meet level 1 of the discharge 
hierarchy. 

Discharge Point
 

Infiltration testing was performed by Central Geotechnical on 
11/1/2023. Tests were performed at 5' bgs and at 25' bgs. At 5' 
bgs the infiltration rate was 3.2" per hour and at 25' bgs the 
rate was tested at 10" per hour. Both rates listed are 
unfactored. A factor of safety of 2 will be used for design. See 
geotechnical engineer memo in Appendix D.

Private site stormwater management will fall under the 2020 
SWMM and NOAA requirements. Stormwater runoff from the 
proposed impervious area will be managed by a private drywell 
system sized to completely infiltrate the 10-year storm event. 
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Table 1 – Curve Numbers

Table 2 – Design Storms

Table 3 – Time of Concentration

10-year

Post-Developed TOC

79
Post-Developed Impervious CN

2.40 inches
WQ Storm 0.83 inches

25-year 3.80 inches

Post-Developed Pervious CN

3.40 inches

Hydrologic Soil 
Group
 

Predeveloped Pervious CN 79
Predeveloped Impervious CN 98

Analysis
HydroCAD models of a SBUH Type 1A Storm was used to calculate the stormwater 
management facility sizes for the catchment areas. See attached calculations. Below 
is a summary of the results.

100-year

98

5 min

4.40 inches

Predeveloped TOC
5 min

B

 

Computational 
Method Used

2-year

Stormwater 
Management 
Narrative

Private: 
Per both BES and NOAA requirements, all runoff generated from the 10-
year storm event will be treated and infiltrated on site via a private drywell 
system. There are (2) 25' deep drywells proposed. The drywells will have 
perforation depths of 15'. Surface runoff from impervious areas that do not 
include roof area will be pretreated via trapped catch basins.

Public: 
Right-of-way improvements along N Overlook, N Interstate, and the public 
alley to the south of the project site will result in new or replaced 
impervious area. BES and HUD have both approved the management of 
this area through a fee-in-lieu through an SRSC. All pollutant generating 
impervious area in the right-of-way is collected and routed to the existing 
combined sewer located in N Interstate. This combined sewer has been 
confirmed by BES to route to the Swan Island Pump Station, then pumped 
to the Columbia Blvd wastewater treatment plant. This treatment plant 
meets a much higher treatment standard than a Greenstreet Facility. 
Please see email correspondence with BES in Appendix D. 
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Table 4 – Catchment Areas and Facility Table
Treatment 
Area (sf) 

Facility 
Type/ 

Function 
Facility Size 

10,758 Drywell (2) 48" dia x 
25' deep

5,040 Combined 
Sewer 12" CS PVC

Ownership 
(private/ public) 

Catchment/ Facility 
ID 

Source (roof, road, 
etc.) 

B Hardscape Public

A Roof and Plaza Private 
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Downstream / Upstream 
Impacts

100 year storm

There are no upstream or downstream impacts created by this proposed 
development.

The 100 year storm will be safely conveyed away from structures and will 
overflow to public combo sewer in N Interstate Avenue.

Water Quantity The proposed development will meet the provisions for water quantity per 
the 2020 Portland Stormwater Management Manual.

The preceding methodologies and calculations presented indicate compliance with the current 
jurisdictional stormwater management codes and requirements.  A summarized breakdown is presented 
below:

The proposed development will meet the provisions for water quality per 
the 2020 Portland Stormwater Management Manual.

Water Quality

Engineering Conclusions
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Utility Plan

Pre-Developed Catchment Map

Post-Developed Catchment Map

Stormwater Details
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HydroCAD Report - Drywell

Appendix B

Support Calculations



14S

Private Site

15P

Drywell

Routing Diagram for MCC - HUD stormwater
Prepared by HP Inc.,  Printed 3/19/2024

HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 2HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

10,758 98 Private Site  (14S)

10,758 98 TOTAL AREA



Type IA 24-hr  1/2 2 year storm Rainfall=1.20"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 5HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=10,758 sf   100.00% Impervious   Runoff Depth>0.98"Subcatchment 14S: Private Site
   Tc=5.0 min   CN=0/98   Runoff=0.06 cfs  882 cf

Peak Elev=104.61'  Storage=187 cf   Inflow=0.06 cfs  882 cfPond 15P: Drywell
   Outflow=0.02 cfs  830 cf

Total Runoff Area = 10,758 sf   Runoff Volume = 882 cf   Average Runoff Depth = 0.98"
0.00% Pervious = 0 sf     100.00% Impervious = 10,758 sf



Type IA 24-hr  1/2 2 year storm Rainfall=1.20"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 6HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 14S: Private Site

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.06 cfs @ 7.91 hrs,  Volume= 882 cf,  Depth> 0.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  1/2 2 year storm Rainfall=1.20"

Area (sf) CN Description

* 10,758 98 Private Site

10,758 98 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 14S: Private Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

1/2 2 year storm Rainfall=1.20"

Runoff Area=10,758 sf

Runoff Volume=882 cf

Runoff Depth>0.98"

Tc=5.0 min

CN=0/98

0.06 cfs



Type IA 24-hr  1/2 2 year storm Rainfall=1.20"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.
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Summary for Pond 15P: Drywell

Inflow Area = 10,758 sf,100.00% Impervious,  Inflow Depth > 0.98"    for  1/2 2 year storm event
Inflow = 0.06 cfs @ 7.91 hrs,  Volume= 882 cf
Outflow = 0.02 cfs @ 8.75 hrs,  Volume= 830 cf,  Atten= 63%,  Lag= 50.0 min
Discarded = 0.02 cfs @ 8.75 hrs,  Volume= 830 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 104.61' @ 8.75 hrs   Surf.Area= 77 sf   Storage= 187 cf

Plug-Flow detention time= 128.5 min calculated for 828 cf (94% of inflow)
Center-of-Mass det. time= 86.8 min ( 789.5 - 702.7 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 628 cf 4.00'D x 25.00'H Vertical Cone/Cylinder  x 2  Inside #2
#2 100.00' 389 cf 7.00'D x 25.00'H Vertical Cone/Cylinder  x 2

1,924 cf Overall - 628 cf Embedded = 1,296 cf  x 30.0% Voids

1,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 100.00' 5.000 in/hr Exfiltration over Wetted area from 100.00' - 115.00'   
Excluded Wetted area = 77 sf   

Discarded OutFlow  Max=0.02 cfs @ 8.75 hrs  HW=104.61'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Pond 15P: Drywell

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.03
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0.015
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0.005

0

Inflow Area=10,758 sf

Peak Elev=104.61'

Storage=187 cf

0.06 cfs

0.02 cfs



Type IA 24-hr  2 year storm Rainfall=2.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 5HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=10,758 sf   100.00% Impervious   Runoff Depth>2.17"Subcatchment 14S: Private Site
   Tc=5.0 min   CN=0/98   Runoff=0.14 cfs  1,943 cf

Peak Elev=110.29'  Storage=418 cf   Inflow=0.14 cfs  1,943 cfPond 15P: Drywell
   Outflow=0.05 cfs  1,837 cf

Total Runoff Area = 10,758 sf   Runoff Volume = 1,943 cf   Average Runoff Depth = 2.17"
0.00% Pervious = 0 sf     100.00% Impervious = 10,758 sf



Type IA 24-hr  2 year storm Rainfall=2.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 6HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 14S: Private Site

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.14 cfs @ 7.90 hrs,  Volume= 1,943 cf,  Depth> 2.17"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 year storm Rainfall=2.40"

Area (sf) CN Description

* 10,758 98 Private Site

10,758 98 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 14S: Private Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.01

0

Type IA 24-hr

2 year storm Rainfall=2.40"

Runoff Area=10,758 sf

Runoff Volume=1,943 cf

Runoff Depth>2.17"

Tc=5.0 min

CN=0/98

0.14 cfs



Type IA 24-hr  2 year storm Rainfall=2.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 7HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 15P: Drywell

Inflow Area = 10,758 sf,100.00% Impervious,  Inflow Depth > 2.17"    for  2 year storm event
Inflow = 0.14 cfs @ 7.90 hrs,  Volume= 1,943 cf
Outflow = 0.05 cfs @ 8.52 hrs,  Volume= 1,837 cf,  Atten= 62%,  Lag= 37.0 min
Discarded = 0.05 cfs @ 8.52 hrs,  Volume= 1,837 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 110.29' @ 8.52 hrs   Surf.Area= 77 sf   Storage= 418 cf

Plug-Flow detention time= 128.9 min calculated for 1,833 cf (94% of inflow)
Center-of-Mass det. time= 88.9 min ( 762.7 - 673.8 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 628 cf 4.00'D x 25.00'H Vertical Cone/Cylinder  x 2  Inside #2
#2 100.00' 389 cf 7.00'D x 25.00'H Vertical Cone/Cylinder  x 2

1,924 cf Overall - 628 cf Embedded = 1,296 cf  x 30.0% Voids

1,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 100.00' 5.000 in/hr Exfiltration over Wetted area from 100.00' - 115.00'   
Excluded Wetted area = 77 sf   

Discarded OutFlow  Max=0.05 cfs @ 8.52 hrs  HW=110.28'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 15P: Drywell

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=10,758 sf

Peak Elev=110.29'

Storage=418 cf

0.14 cfs

0.05 cfs



Type IA 24-hr  5 year storm Rainfall=2.90"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 5HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=10,758 sf   100.00% Impervious   Runoff Depth>2.66"Subcatchment 14S: Private Site
   Tc=5.0 min   CN=0/98   Runoff=0.17 cfs  2,388 cf

Peak Elev=112.64'  Storage=514 cf   Inflow=0.17 cfs  2,388 cfPond 15P: Drywell
   Outflow=0.06 cfs  2,260 cf

Total Runoff Area = 10,758 sf   Runoff Volume = 2,388 cf   Average Runoff Depth = 2.66"
0.00% Pervious = 0 sf     100.00% Impervious = 10,758 sf



Type IA 24-hr  5 year storm Rainfall=2.90"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.
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Summary for Subcatchment 14S: Private Site

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.17 cfs @ 7.90 hrs,  Volume= 2,388 cf,  Depth> 2.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 year storm Rainfall=2.90"

Area (sf) CN Description

* 10,758 98 Private Site

10,758 98 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 14S: Private Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr

5 year storm Rainfall=2.90"

Runoff Area=10,758 sf

Runoff Volume=2,388 cf

Runoff Depth>2.66"

Tc=5.0 min

CN=0/98

0.17 cfs



Type IA 24-hr  5 year storm Rainfall=2.90"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.
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Summary for Pond 15P: Drywell

Inflow Area = 10,758 sf,100.00% Impervious,  Inflow Depth > 2.66"    for  5 year storm event
Inflow = 0.17 cfs @ 7.90 hrs,  Volume= 2,388 cf
Outflow = 0.06 cfs @ 8.50 hrs,  Volume= 2,260 cf,  Atten= 61%,  Lag= 36.4 min
Discarded = 0.06 cfs @ 8.50 hrs,  Volume= 2,260 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 112.64' @ 8.50 hrs   Surf.Area= 77 sf   Storage= 514 cf

Plug-Flow detention time= 129.0 min calculated for 2,260 cf (95% of inflow)
Center-of-Mass det. time= 89.2 min ( 757.1 - 667.9 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 628 cf 4.00'D x 25.00'H Vertical Cone/Cylinder  x 2  Inside #2
#2 100.00' 389 cf 7.00'D x 25.00'H Vertical Cone/Cylinder  x 2

1,924 cf Overall - 628 cf Embedded = 1,296 cf  x 30.0% Voids

1,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 100.00' 5.000 in/hr Exfiltration over Wetted area from 100.00' - 115.00'   
Excluded Wetted area = 77 sf   

Discarded OutFlow  Max=0.06 cfs @ 8.50 hrs  HW=112.64'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Pond 15P: Drywell

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=10,758 sf

Peak Elev=112.64'

Storage=514 cf

0.17 cfs

0.06 cfs



Type IA 24-hr  10 year storm Rainfall=3.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 5HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=10,758 sf   100.00% Impervious   Runoff Depth>3.16"Subcatchment 14S: Private Site
   Tc=5.0 min   CN=0/98   Runoff=0.20 cfs  2,834 cf

Peak Elev=114.99'  Storage=610 cf   Inflow=0.20 cfs  2,834 cfPond 15P: Drywell
   Outflow=0.08 cfs  2,683 cf

Total Runoff Area = 10,758 sf   Runoff Volume = 2,834 cf   Average Runoff Depth = 3.16"
0.00% Pervious = 0 sf     100.00% Impervious = 10,758 sf



Type IA 24-hr  10 year storm Rainfall=3.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.

Page 6HydroCAD® 10.00-15  s/n 09142  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 14S: Private Site

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.20 cfs @ 7.90 hrs,  Volume= 2,834 cf,  Depth> 3.16"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 year storm Rainfall=3.40"

Area (sf) CN Description

* 10,758 98 Private Site

10,758 98 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 14S: Private Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr

10 year storm Rainfall=3.40"

Runoff Area=10,758 sf

Runoff Volume=2,834 cf

Runoff Depth>3.16"

Tc=5.0 min

CN=0/98

0.20 cfs



Type IA 24-hr  10 year storm Rainfall=3.40"MCC - HUD stormwater
  Printed  3/19/2024Prepared by HP Inc.
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Summary for Pond 15P: Drywell

Inflow Area = 10,758 sf,100.00% Impervious,  Inflow Depth > 3.16"    for  10 year storm event
Inflow = 0.20 cfs @ 7.90 hrs,  Volume= 2,834 cf
Outflow = 0.08 cfs @ 8.50 hrs,  Volume= 2,683 cf,  Atten= 61%,  Lag= 35.9 min
Discarded = 0.08 cfs @ 8.50 hrs,  Volume= 2,683 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 114.99' @ 8.50 hrs   Surf.Area= 77 sf   Storage= 610 cf

Plug-Flow detention time= 129.0 min calculated for 2,678 cf (94% of inflow)
Center-of-Mass det. time= 89.5 min ( 752.9 - 663.5 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 628 cf 4.00'D x 25.00'H Vertical Cone/Cylinder  x 2  Inside #2
#2 100.00' 389 cf 7.00'D x 25.00'H Vertical Cone/Cylinder  x 2

1,924 cf Overall - 628 cf Embedded = 1,296 cf  x 30.0% Voids

1,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 100.00' 5.000 in/hr Exfiltration over Wetted area from 100.00' - 115.00'   
Excluded Wetted area = 77 sf   

Discarded OutFlow  Max=0.08 cfs @ 8.50 hrs  HW=114.99'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Pond 15P: Drywell

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=10,758 sf
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APPENDIX D:  OPERATIONS & MAINTENANCE FORM— PRIVATE STORMWATER MANAGEMENT FACILITIES	  ES 1318      JAN 2014

(for official county use only) 

PROJECT NAME________________________________________

PERMIT INFORMATION 
 
Permit  # ______________________________________________

Permit Submittal Date ___________________________________

 
SITE INFORMATION (include all parcels)

R# (6 Digits)____________________________________________

Site Address ___________________________________________

City / State / Zip  _ ______________________________________

Preparation Date:_______________________________________

Site Legal Description: 

OWNER INFORMATION (ALL LEGAL OWNERS)

Name (1) ________________________________________________

Name (2) ________________________________________________

Address (Mailing) __________________________________________

City / State / Zip __________________________________________

O&M PREPARER INFORMATION

Name  __________________________________________________

Address (Mailing) _ ________________________________________

City / State / Zip __________________________________________

Phone (area code required) ___________________________________

Email  __________________________________________________

Responsible Party for Maintenance (check one)
   Homeowners Association                           Property Owner
   Property Management Company            Tenant

   Other (describe) _ __________________________________________  
       (not Contractor or Consultant)

Contact Information for Responsible Party

Contact Name _ _______________________________________________

Contact Organization _ _________________________________________

Phone (area code required) ________________________________________

Email:________________________________________________________

Maintenance Practices and Schedule
These operation and maintenance practices are required 
in accordance with Portland City Code, Chapter 17.38. 

The requirements are based on the current version of 
the City of Portland Stormwater Management Manual on 
the date of permit submittal.

For the Simplified Approach, please attach the current 
O&M Specifications for each facility type from the 
Stormwater Management Manual, Chapter 3.3.1.

For the Presumptive and Performance Approaches, 
please attach the approved, site specific O&M Plan per 
the Stormwater Management Manual, Chapter 3.3.2.

PRIVATE STORMWATER MANAGEMENT FACILITIES

  This O&M Form supercedes document number__________________________________________________
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OPERATIONS & MAINTENANCE FORM

SITE PLAN 

Provide a site plan sketch in the area provided below, or attach a scaled site plan to this submittal that includes all of the 
information required as shown in Appendix D6  on page D.6-1, in Operations & Maintenance Form Instructions, Site Plan.

STEP 1 – COMPLETE THE FOLLOWING TABLE

Maintaining the stormwater management facility or facilities listed above shown on the following (or attached) site plan is a required 
condition of building permit approval for the identified property. Property owners are required to operate and maintain facilities 
in accordance with the O&M plan on file with the City of Portland. This requirement is binding on all current and future owners of 
the property. Failure to comply with the O&M plan can trigger an enforcement action, including penalties. The O&M plan may be 
modified by written consent of current owners and written approval of the Bureau of Environmental Services. 

STEP 2 – REQUIRED SITE PLAN  
(insert or draw here, or attach separate sheet)

  
 
 

 
 

	   I Have Attached a Site Plan

Stormwater 
Facility Type
(Chapter 2)

Stormwater 
Facility 
Size (sf)

Drainage is  
from Roof or Lot?

Impervious Area 
Treated (sf) Discharge Point

Totals

PRIVATE STORMWATER MANAGEMENT FACILITIES
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OPERATIONS & MAINTENANCE FORM

  CORPORATE Acknowledgement

This acknowledgement is intended for corporation, government 
agencies, school districts, or other formal entities 

STATE of OREGON county of: _ _________________________

This instrument was acknowledged  
before me on: (date) _ _________________________________

By:  (representative)_ ____________________________________

As: (Title)____________________________________________

Of: (Corporation) _______________________________________

Notary Signature ____________________________________

My Commission Expires _ _____________________________

Notary Seal:

SIGNATURE AND ACKNOWLEDGEMENT

By signing below, the owner accepts and agrees to the terms and conditions contained in this O&M Form and in any document 
executed by filer and recorded with it. The owner further acknowledges that this documentation has been prepared on their behalf 
and that they are responsible for the quality and completeness of the O&M Plan. Any failure to comply with the terms of these plans 
may result in enforcement actions by BES requiring the property owner to restore the stormwater facilities to a functional state as 
approved under original requirements. 

The owner also accepts that the City requires property owners to submit and record, with the County, complete and accurate O&Ms 
enforceable under City Code 17.38 and that substantial changes to the O&M require City approval prior to County recording.  
A revised O&M must state that it supersedes a previous O&M (with cited county document number; See Page 1). 

THIS PAGE MUST BE SIGNED IN THE PRESENCE OF A NOTARY. 

Property Owner or Authorized Representative (1) Signature Property Owner  or Authorized Representative (2) Signature

NOTARY SIGNATURE AND STAMP

  INDIVIDUAL Acknowledgement

This acknowledgement is intended for property owned by 
individuals or trusts.

STATE of OREGON county of: _ _________________________

This instrument was acknowledged  
before me on: (date)___________________________________

By:  (owner 1)_ ________________________________________

By:  (owner 2)_ ________________________________________

Notary Signature ____________________________________

My Commission Expires _ _____________________________

Notary Seal:

PRIVATE STORMWATER MANAGEMENT FACILITIES

OR
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Prepared By:

Stormwater Management Facilities

Private Operations & Maintenance Plan

M Carter Commons

110 SE Main St. Suite 200

Portland, OR 97214

(P) 503 946 6690

April 1, 2024

 

 



Facility 
Size (sf) Source

(2) 48" dia 
x 25' deep

Roof & 
walkways

Within 48 hours of major rainfall events (more than 1 inch of rain over a 
24-hour period)

Twice a year

Drywell Drywell

Table 1 - Facility Description Table

Discharge PointFacility Name

Site O&M Responsible Party

10,758 Infiltration

This facility is to be maintained by property owner Northwest Housing Alternatives and Urban League of 
Portland. Northwest Housing Alternatives and Urban League of Portland contact is Mary Bradshaw, Senior 
Housing Developer, 503-654-1007 x131.

Onsite Stormwater System Description
The proposed development includes 10,758 SF of new impervious area. Per both BES and NOAA 
requirements, all runoff generated from the 10-year storm event will be treated and infiltrated on site via a 
private drywell system. There are (2) 25' deep drywells proposed. The drywells will have perforation depths 
of 15'. Surface runoff from impervious areas that do not include roof area will be pretreated via trapped 
catch basins.

Impervious Area 
Managed (sf)

Infiltration Testing Results

Infiltration testing was performed by Central Geotechnical on 11/1/2023. Tests were performed at 5' bgs 
and at 25' bgs. At 5' bgs the infiltration rate was 3.2" per hour and at 25' bgs the rate was tested at 10" per 
hour. Both rates listed are unfactored. A factor of safety of 2 will be used for design. See geotechnical 
engineer memo in Appendix D.

Type

All stormwater facilities must be inspected at least:

Inspection & Maintenance Schedule

First two years: Quarterly

After major rainfall events:
Thereafter:

Humber Design Group, Inc 1  Operation and Maintenance Plan



●  

●  

●  
●  
●  

Sediment shall be removed biannually. 
Debris shall be removed from inlets and outlets quarterly.
Quarterly inspection for clogging shall be performed.
Grates shall be tamper-proof.
Repair/seal cracks. Replace when repair is insufficient.

Clean gutters, rain drains, and silt traps twice a year.
Repair/seal cracks. Replace when repair is insufficient.
Prevent large root systems from damaging subsurface structural 
components. 
Remove sediment and debris from all accessible components to prevent 
ponding.
Ponding/lack of infiltration may require decommissioning and 
replacement. Consult with the City prior to subgrade work.

 

Drywell and Soakage 
Trenches

 

Spill Prevention Spill prevention measures shall be exercised when handling substances 
that can contaminate stormwater. Virtually all sites, including residential 
and commercial, present dangers from spills. It is important to exercise 
caution when handling substances that can contaminate stormwater. 
Activities that pose the chance of hazardous material spills shall not take 
place near collection facilities.

Employees shall be trained on spill control measures.
Shut-off valves shall be tested quarterly.
Releases of pollutants shall be corrected within 12 hours.

Access Access shall be maintained for all facilities so O&M can be performed as 
regularly scheduled.

Best Management Practices 
(BMPs)

BMPs prevent pollutants from mixing with stormwater. Typical 
nonstructural control measures include raking and removing leaves, street 
sweeping, vacuum sweeping, and limited and controlled application of 
pesticides, herbicides, and fertilizers.

The proper authority and the property owner shall be contacted 
immediately if a spill is observed.
A spill kit shall be kept near spill-prone operations and refreshed 
annually.

Vectors Stormwater facilities shall not harbor mosquito larvae or rats that pose a 
threat to public health or that undermine the facility structure. Monitor 
standing water for small wiggling sticks perpendicular to the water's 
surface. Note holes/burrows in and around facilities. Call Multnomah 
County Vector Control at 503-988-3464 for immediate assistance to 
eradicate vectors. Record the time/date, weather, and site conditions 
when vector activity is observed.

Inspection & Stormwater Maintenance Prodecures
The following items shall be inspected and maintained as stated.

Overflow Drains, Area 
Drains, and Piped Storm 

System

Humber Design Group, Inc 2  Operation and Maintenance Plan



Maintenance Record date, description, and contractor (if applicable) for all structural 
repairs, landscape maintenance, and facility cleanout activities.

Percent Vegetation 
Coverage

Record percent cover of desirable, dead, and invasive vegetation.

Condition of Structural 
Components

Record type and size of missing or broken components (i.e. width of 
cracks and/or extent of settling.)

Inspection & Maintenance Logs

Inspection Log Record the date and the personnel who conducted the site inspection. 
Record the infiltration rate if water continues to pond longer than 48 hours 
after storm event, a description of any and all spills and vector issues, 
sediment & oil depth, the percentage of vegetation coverage (desirable 
and undesirable), and the condition of the system components every 
quarter for the first 2 years of operation and twice a year after a major 
storm event thereafter.

The facility owner shall keep a log to record all inspection and maintenance activities (see Sample Log). 
Record date, description, and contractor (if applicable) for all inspections and any maintenance or repairs 
performed. Keep work orders and invoices on file and make available upon request of the city inspector.

Pollution Prevention All sites shall implement BMPs to prevent hazardous wastes, litter, or 
excessive oil and sediment from contaminating stormwater. Contact Spill 
Prevention & Citizen Response at 503-823-7180 for immediate assistance 
with responding to spills. Record time/date, weather, and site conditions if 
site activities are found to contaminate stormwater.

Vectors                  
(mosquitoes and rodents) 

Stormwater facilities shall not harbor mosquito larvae or rats that pose a 
threat to public health or that undermine the facility structure. Monitor 
standing water for small wiggling sticks perpendicular to the water's 
surface. Note holes/burrows in and around facilities. Call Multnomah 
County Vector Control at 503-988-3464 for immediate assistance with 
eradicating vectors. Record time/date, weather, and site conditions when 
vector activity is observed.

Take and record measurement at catch basins, conveyance systems, 
inlets, outlets and within the facility itself. Compare to capacity thresholds 
defined in the Stormwater Management Manual  Section 3.2.4, Summary 
of Thresholds for Maintenance, or the site-specific O&M Plan.

Depth of Sediment & Oil

Humber Design Group, Inc 3  Operation and Maintenance Plan



Date: Time: Initial:

Work performed by:

Work performed:

Details:

Date: Time: Initial:

Work performed by:

Work performed:

Details:

Date: Time: Initial:

Work performed by:

Work performed:

Details:

Date: Time: Initial:

Work performed by:

Work performed:

Details:

Sample Log Form

Humber Design Group, Inc 4  Operation and Maintenance Plan
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November 1, 2023 
 
PRELIMINARY INFILTRATION OBSERVATIONS AND CONCLUSIONS 
 
TO: Mary Bradshaw, Northwest Housing Alternatives 

Allen Schmitz, Humber Design Group 
 
RE:  M. Carter Commons – Senior Housing Development 
  CGS Project No. NWHA-1-01 
  3715 North Interstate Avenue 
   Portland, Oregon 97227 
 
Ms. Bradshaw: 
 
We have completed the fieldwork portion of our geotechnical investigation for the M. 
Carter Commons Senior Housing Development project located at 3715 North Interstate 
Avenue in Portland, Oregon.  At your request, we are providing the following memo with 
our preliminary infiltration test results. 
 
It should be understood by the design team that the parameters provided in this memo are 
intended for preliminary design purposes only and they may be revised or adjusted based 
on laboratory test results, and engineering analysis. Our full geotechnical report will 
present the appropriate design parameters for the site.  
 
Our field explorations included six (6) drilled borings to a depth of 25 to 46.5 feet and one 
(1) hand auger to a depth of 5 feet below the ground surface (bgs) performed in October 
of 2023.  Infiltration testing was conducted in one drilled boring (B-4/INF-1) at a depth of 25 
feet bgs and in one hand auger (INF-2) at a depth of 5 feet bgs on October 18 and 19, 2023.  
A site vicinity plan is attached as Figure 1 and the approximate exploration locations are 
shown on Figure 2.   
 

1. In general, the subsurface conditions at the site generally consist of 2.5 to 20 feet of 
undocumented fill consisting primarily of silt and sand with traces of wood, plastic, 
metal and concrete fragments. The deeper fill was encountered in boring B-1, B-2 
and B-3 located in the southern portion of the site. The fill is underlain by native 
sand with silt and gravel extending to the maximum depth explored of 46.5 feet bgs.  
 

2. Groundwater was not observed in our hollow-stem auger explorations (B-4 and B-
6) drilled to a maximum depth of 46.5 feet bgs on October 19, 2023.   
 

3. We conducted two infiltration tests in general accordance with Section 2.3.2 

Infiltration Testing of the 2020 City of Portland Stormwater Management Manual 

using the encased falling head test methodology at the approximate locations 

shown in Figure 2. Our general procedure included augering an approximately 7- 

to 10-inch diameter hole to insert a 6-inch diameter PVC pipe or 6.25-inch inner 

diameter hollow-stem-auger for the encased falling head procedure at approximate 

depths of 5.0 and 25.0 feet bgs. 
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The encased PVC pipe or auger was filled with clean water to approximately 12-inches 

above the soil at the bottom of the drilled hole.  The initial fill of water did not drain into 

the soil within 10 minutes, so the water level was maintained, and the soil allowed to 

saturate for a minimum of 3 to 4 hours at the test locations.  The levels were checked, and 

the PVC pipes were refilled to 12 inches above the soil in the bottom of the PVC pipe at the 

end of each hour.  The drop-in water level was measured over a 1- to 3-hour period at each 

location.  Field test results are summarized in the table below. 

 
Table 1 – Preliminary Infiltration Results 

Infiltration Test 
No. 

Location 
Depth 
(feet) 

USCS 
Material 

Type 

Field Measured Infiltration 
Drawdown Rate1 

(in/hr) 

INF-1 
See Site 

Plan 
25.0 SP-SM 10.0 

INF-2 
See Site 

Plan 
5.0 SP-SM 3.2 

 

Notes: 
1 Appropriate factors should be applied to the field-measured infiltration rate, based on the design 

methodology and specific system used. 

USCS = Unified Soil Classification System  

in/hr = inches per hour 

The rates shown in Table 1 represent a field-measured infiltration drawdown rate. Field-

measured rates represent a relatively short-term infiltration rate, and factors of safety have 

not been applied for the type of infiltration system being considered, or for variability that 

may be present across large areas in the on-site soil. In our opinion, and consistent with 

the state of practice, factors of safety and correction factors should be applied to this 

measured rate to reflect the localized area of testing relative to the field sizes. 

Infiltration rates vary with location and tend to decrease over time due to siltation 
clogging, biological fouling; hence, an appropriate factor of safety (typically 2 or 
greater) should be applied to the recommended rate by the system designer to protect 
against siltation, fouling and soil variations.  Incorporation of silt traps and pre-filter 
elements will extend the service life of the system.  All systems should include overflow 
outlets that discharge potential overflow to a suitable dispersal area. 
________________ 
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Please feel free to call our office with questions regarding this memo. 
 
Respectfully, 
 
Central Geotechnical Services, LLC   
 
 
 
 
 
_________________________________    ___________________________ 
Jose R. Serrano, P.E.   Kyle Warren 
Project Engineer      Project Manager 
 
 
 
Attachments: 
Figure 1 – Site Vicinity Map 
Figure 2 – Site Plan Showing Exploration and Test Locations 





Figure-2
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