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Designer's Certification and Statement:

“I hereby certify that this Stormwater Analysis for new construction at
15665 SW Willamette St, Sherwood, OR 97140 has been prepared by me or
under my supervision and meets minimum standards of Clean Water
Services and normal standards of engineering practice. 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.”

Expires 06/30/2027
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Project Description

The project site lies at 15665 SW Willamette St, Sherwood, OR 97140, bounded by
residential areas on all sides. It is currently zoned HDR residential, and has scattered vegetation.

The site lies in urban Sherwood near the historic downtown. This is located near the
middle portion of the Cedar Creek subwatershed that eventually enters the Tualatin River
watershed. This subwatershed includes portions of Sherwood and unincorporated Washington
County that drain into Cedar Creek and its tributaries. This reach of th subwatershed is highly
urbanized and modified from its historic form. Cedar Creek flows north within urban areas of
Sherwood and Washington County and eventually reaches Chicken Creek and then the Tualatin
River, which meanders east and south eventually to enter the Willamette River.

The project consists of the construction of an apartment building, limited concrete
sidewalks leading to the entries, parking, drive aisles and landscaping as shown on the site plan.
Stormwater management will be provided on site utilizing underground pipe storage for
detaining the release of flows off site, as well as a mechanical treatment vault. Currently the
project will require a building permit and land use review.

Existing Existing pervious = Modified impervious
to new impervious

Impervious surface (on site) 0 sf 33369 sf 0 sf
Roof top 0 st 11905 sf 0 st
Pavement 0 st 17960 sf 0 st
Sidewalks 0 sf 3504 st 0 sf

Impervious surface (off site) 0 st sf 0 st
Driveways 0 st sf 1488 sf
Sidewalks 0 st sf 0 st

Total land disturbance (off and on site) 50100 sf

In public ROW 0 st 1488 sf
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¢ References to CWS R&O 19-22 Section 2.04.2.m

Requirement:

1. Maps showing the following information:
A) Upstream basin flowing through the site with contours.
Refer to the included site plans: existing and proposed conditions with contours. By virtue of

the topography of the site and surrounding area, the boundary of the upstream basin can be
considered as the southern point of the property.

The project consists of the construction of an apartment building, limited concrete
sidewalks leading to the entries, parking, drive aisles and landscaping as shown on the site plan.

B) Downstream basin to the point where analysis is required in the downstream analysis detailed
in subsection (3) and (4) below, with contours.

Refer to the Downstream Overview Map: the downstream analysis extended to the point at
which the project's contributing area became less than 5% of the basin's contributing area. This
occurs on SW Columbia St approximately 100 ft to the west of the project, where the local storm
sewer joins upstream public storm sewers from the surrounding urban areas.

C) Site plan showing development layout with contours.

Refer to Exhibit: proposed conditions for the proposed development.

D) Existing stormwater treatment facilities on and adjacent to the site.

Refer to the included site plans: No other known above-ground stormwater treatment
facilities existing on site or on adjacent properties. A public stormwater sewer exists in SW
Columbia St.

E) Stormwater facilities proposed to be constructed by the project.

Refer to the included site plans: utility plan for the proposed development. Proposed
stormwater improvements include mechanical treatment in the form of Contech Stormfilter
cartridge vault, and underground pipe storage to store and release runoff from new impervious
surfaces on site.

2. Calculations for:
A) Sizing of water quality and quantity facilities.

Refer to: the following Section 4.08.1.d.1 Quality and Section 4.08.1.d.2 Quantity.
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B) Sizing of conveyance system, including calculations showing portions of existing conveyance
system that are not proposed to be altered have adequate capacity according to the criteria in
these rules.

Refer to: pipe sizing worksheet for conveyance sizing.
3. Review of Downstream Conveyance System:

A) For each development constructing new impervious surface of greater than 5,280 square feet,
or collecting and discharging greater than 5,280 square feet of impervious area, except for the
construction of a detached single family dwelling or duplex, the design Engineer shall perform a
capacity and condition analysis of existing downstream storm facilities and conveyance elements
receiving flow from the proposed development.

B) The analysis shall extend downstream to a point in the drainage system where the additional
flow from the proposed development site constitutes 10 percent or less of the total tributary
drainage flow.

C) Where the additional flow from the proposed development drops to less than 10 percent of the
total tributary drainage flow, then the analysis will continue for the lesser of:

i. One-quarter (1/4) of a mile; or

ii. Until the additional flow constitutes less than 5 percent of the total tributary drainage flow.

D) When the downstream analysis does not continue for at least one-quarter (1/4) mile, the
design engineer shall provide a stamped Certification of Investigation that states the design
Engineer has visually investigated the downstream system for at least one-quarter (1/4) mile
downstream and is aware of no observable downstream impacts to structures.

Results:
Refer to the Downstream Overview Map. The downstream analysis extended to the point at
which the project's contributing area became less than 5% of the basin's contributing area. No
known downstream deficiencies in the public stormwater sewer exist up to this point.

This concludes the downstream analysis.

* References to CWS R&O 19-22 Section 4.08.1.d.1. Quality.

Reguirement:

All new impervious surfaces and three times the modified impervious surface, up to the total
existing impervious surface on the site.

Results:
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This project will install a treatment vault with Contech Stormfilter cartridges for all new
impervious areas. Since this is an approved treatment method per CWS R&O 19-22, the treatment
requirement for proposed impervious surfaces is met.

* References to CWS R&O 19-22 Section 4.08.1.d.2. Quantity.

Reguirement:

Quantity required for conveyance capacity or hydromodification: All new and modified
impervious area created by the development.

Results:

For this project, new impervious area of the development area will follow for the following
criteria:

- Hydromodification according to the following section.
- Detention/quantity for downstream conveyance not required since this no known downstream

deficiencies in the public stormwater sewer exist within the analysis area.

New impervious area = 33,369 st

* References to CWS R&O 19-22 Section 4.03.2. Hydromodification Assessment Required.

Requirement:

Unless specifically waived in writing by the District, a Hydromodification Assessment is required
of all activities described in Section 4.03.1, unless the activity meets any of the following criteria:

a. The project results in the addition and/or modification of less than 12,000 square feet of
impervious surface.

b. The project is located in an area with a District approved subbasin strategy with an identified
regional stormwater management approach for hydromodification.

Results:
The project results in at least 12,000 square feet but less than 80,000 square feet. According to the
hydromodification analysis overview map, the project falls in a developed class area and
moderate risk level stream reach. Therefore, the project will be required to achieve Category 2

hydromodification.

The project includes underground pipe storage to store and release runoff from new impervious
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surfaces on site, installed with an outlet structure containing a riser with orifice to control the
outflow of stormwater from the pipe storage. The pipe storage was sized such that stormwater is
stored and released at the levels required by Category 2 hydromodification. By meeting
hydromodification standards of Section 4.03.5 and 4.08.6.a, this project does not need to pay a fee-
in-lieu for hydromodification.

1. Risk level identified on the district's website as "moderate."
2. Development class identified as "developed" (pre-2002).
3. Project size category identified as "medium."

* References to CWS R&O 19-22 Section 4.03.7.a. Criteria for Requiring Implementation of a
Hydromodification Approach.

Requirement:

A Hydromodification Approach shall be implemented on-site unless any of the following
conditions exist:

1. The result of Section 4.03.5 is that the project is Category 1 and the applicant selects Fee-In-
Lieu; or

2. The project is located within a District-approved stormwater management strategy area,
and implementation of an approach is not a requirement of the development; or

3. In the judgment of the District, implementation of an on-site hydromodification approach
is impracticable or ineffective due to topography, soils, landslide risk, high water table, or
other site conditions. The District may require a site-specific analysis (e.g., infiltration
testing, geotechnical evaluation) to support such a determination; or

4. In the judgment of the District, on-site implementation results in the inefficient use of
District or City resources for long-term operations and maintenance;

5. In the judgment of the District, the proposed development is likely to have a negligible
impact and on-site implementation of a hydromodification approach will result in little or
no benefit to the Receiving Reach,...

Results:

None of the items listed 1-5 apply to this project; therefore, a hydromodification approach is
required and will be implemented on site.

Refer to the Hydromodification Detention section in the Methodology section for details on
sizing.
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Methodology

Existing site conditions consist of scattered vegetation and mild slopes of 2-30 percent.
With construction, all new impervious areas will be collected by storm pipe and piped to
underground treatment and storage prior to being discharged offsite.

Proposed impervious surfaces include new roof area, limited concrete sidewalks leading to
the entries, driveways, a private street and landscaping as shown on the site plan. Downspouts
from each roof will be piped directly to the underground pipe storage. Ground-level impervious
surfaces other than isolated sidewalks will sheet flow to catch basins throughout the parking area
and then to the underground pipe storage. The pipe storage flows to a manhole fitted with a riser
structure with multiple orifices sized to match peak flow events, and from there flows to a
manhole fitted with Contech Stormfilter treatment cartridges prior to being discharged offsite.
Refer to the exhibits and the plan sheets for location and sizes of the proposed stormwater
improvements on site.

With development of the site, new or redeveloped impervious surfaces must be treated
and/or detained to the requirements set forth by Clean Water Services (CWS) R&O 19-22 and as
described in the following sections.

Pre-treatment

A trapped catch basin is proposed for pre-treatment of stormwater from ground-level
impervious surfaces to meet the requirement of pre-treatment per Section CWS R&O 19-22
Section 4.07.1. Pre-treatment sizing is as follows:

Requirement:
- Section 4.07.1 refers users to Section 4.09 for sizing criteria.

- Section 4.09.1.c.5: Volume of sump: 20 cubic feet/ 1.0 cfs of flow into the water quality
manhole, up to the 25-year flow. Flow calculations shall include the effect of an
upstream flow splitter.

- Results:
Typical catch basin:
* Catch basin sump volume indicated in following pages contain 6.0 cubic feet of
storage at the sump. Six cf storage treats up to 6 / 20 = 0.30 cfs.
* Peak on-line inflow is based on SBUH methodology with 3.9 inch storm event.
¢ Peak on-line inflow to catch basin is 0.092 cfs < 0.30 cfs. OK

Quality

Water quality treatment is provided by a manhole fitted with Contech Stormfilter
phosphosorb treatment cartridges, which achieve greater than 65% total phosphorus removal.
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The water quality sizing of each planter is based on R&O 19-22 Sec. 4.08.2.a. See the following
pages for water quality calculations.

Detention
No stormwater quantity detention due to downstream deficiencies is proposed since no

downstream deficiencies were identified in the downstream analysis.

Hydromodification Detention

Hydromodification detention is proposed for this project meeting Section 4.08.6.c. Section
4.08.6.c indicates:

“the post-development runoff rates from the site do not exceed the pre-development runoff rates
in the table below....If the resulting orifice size is less than the minimum diameter listed in under
the Design Standards in Section 4.09, then the post-development flow may be permitted to exceed
the target to comply with the minimum orifice size requirement.”

Post-Developed Peak Runoff Rate

Pre-Developed Peak Runoff Target Rate

2-year, 24-hour

50% of 2-year, 24-hour

5-year, 24-hour

5-year, 24-hour

10-year, 24-hour

10-year, 24-hour

In order to fulfill the requirement of on-site hydromodification detention, the project
proposes pipe storage and manhole capable of limiting outflow through a riser structure with an
orifice sized to match peak flow events in the table above. The pipe storage was sized by routing
the design storm events through Hydrocad, which utilizes SBUH methodology, at the prescribed
rates in the table above. A summary of the model output is shown in the tables below. Sizing
was completed according to Section 4.08.6.a. Flow rates meet the requirements of Section
4.08.6.c., as well as the exception to orifice sizes listed under Section 4.08.6.b; the minimum orifice
sized allow by Section 4.09 is %2 inch.

Recurrence Interval Total 24-Hour
Precipitation Depth
2-year 2.5
5-year 3.1
10-year 3.45
25-year 3.9
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Pre-Developed Peak Post-Developed Peak
Runoff Target Rate Runoff Rate (off-site
discharge)
2-year, 24-hour 0.060 cfs 50% of 2-year, 24-hour* 0.027 cfs
5-year, 24-hour 0.123 cfs 5-year, 24-hour 0.084 cfs
10-year, 24-hour 0.165 cfs 10-year, 24-hour 0.114 cfs
25-year, 24-hour 0.222 cfs 25-year, 24-hour 0.160 cfs

*The orifice size used is 0.7 inch.

Pipe storage: Pre-developed and post-developed (detained)
flow rates

Therefore, the hydromodification requirement has been met.

Analysis

On-site pipe conveyance calculations have been included, using the SBUH methodology
and the 25-year storm (3.9 inches in 24 hours) using Hydrocad.

Refer to the following pages for routing of the detention pipe, treatment sizing and private
on-site pipe sizing.
Engineering Conclusions

The site meets all requirements of the Clean Water Services R&O 19-22. Impervious

surface runoff is treated in a new mechanical filter catch basin, and on-site flows are detained in
private underground pipe storage.
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Y MANHOLE W/ CONTROL STRUCTURE, SEE DETAL.

CATCH BASIN, SEE DETAIL.

CONTECH STORMFILTER MANHOLE, SEE DETAIL.

DOMESTIC WATER LINE.

6" SANITARY SEWER AT 2.0% SLOPE.

. CONNECT SANITARY SEWER AT EXISTING MANHOLE.

INSTALL STORM PIPE AT SLOPE AND IE SHOWN.

EXISTING FIRE HYDRANT.

DOMESTIC WATER METER.

! 10. BACKFLOW PROTECTION FOR DOMESTIC WATER, SEE DETAIL.

h 11. DOUBLE CHECK DETECTOR IN VAULT W/ FDC, SEE DETAL.

12. PIV FOR FIRE WATER SUPPLY LINE, SEE DETAIL.

2 13. POINT OF CONNECTION FOR IRRIGATION AT BACKFLOW
PROTECTION, SEE DETAIL.

1 14. 390 LF 48" DIA. CMP DETENTION PIPE, SEE DETAIL

L 15. 48" MANHOLE, SEE DETAIL. INSTALL OVER EXISTING STORM SEWER.
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Pipe Sizing Calculation
Based on SCS flow inputs

from 25-year Type 1A storm (3.9 in depth in 24 hours)
(Flows calculated in "Hydrocad™)

EERING

Project: 15665 SW Willamette St
By: 25-047
Date: 8/20/2025
Job: JMH
Mannings n= 0.013 Unit flow: 1 acre with 5-min TOC — 0.916 cfs
Link Incremental Incremental Total Pipe Pipe Pipe Pipe
Area Flow Flow Slope Diameter Capacity Velocity
@ Storm Input Descriptions (sf) (cfs) (cfs) (%) (inches) (cfs) (fps)
1 Road 1338 0.028] 0.028] 6 0.79 4.04
2 Road 1260 0.026] 0.055] 6 0.79 4.04
3 Road 3756 0.079 0.134 6 0.79 4.04
4 Road + Roof 16448 0.346) 0.479 10 3.09 5.68
5 Road 8606 0.181 0.660 12 5.03 6.41




Water Quality Treatment Sizing

Per the CWS R&O 19-22:

The water quality storm flow rate per CWS R&O 19-22, Sec. 4.08.2.a:
0.36 inches of precipitation falling in 4 hours, or 0.09 in/hr

Basin E areas as currently measured for this report:

New + Existing

A (sf) 33369
Q (cfs) 0.070
Qa (cfs) 0.028

18 inch cartridge, 12.53 GPM per Contech ES with PSORB media

Number of cartridges required 2.49

Use
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