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Designer’s Certification & Statement 

I hereby certify that this Stormwater Management Report for the SW Ibach St Subdivision in Tualatin, Oregon 

has been prepared by me or under my supervision and meets minimum standards of the City of Tualatin, 

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. 

 

  



SW Ibach St Subdivision Page 2 of 11 
Preliminary Stormwater Management Report September 11th, 2025 

 

 

Executive Summary 

The SW Ibach St Subdivision proposes attached single-family dwellings, roadways, other hardscaping, 

landscaping, and utility improvements. 

The property has an area of 1.90 ac; however, the total area of analysis (project site) is approximately 2.16 ac 

to include frontage improvements and existing frontage. Due to amount of new impervious area generated, 

this project is proposing to include stormwater management facilities prior to discharging offsite. All runoff 

eventually outfalls to Hedges Creek to the north of the project site. 

The design criteria for stormwater management facilities will be proposed in accordance with CWS’ Design & 

Construction Standards (CWS D&C; December 2019). 

The proposed stormwater management facilities include: 

• Extended Dry-Basin – An extended dry basin will treat and manage the contributing post-developed 

runoff and will be located within the Detention Pond. Two Pretreatment Manholes are proposed 

upstream of the extended dry basin. Outflows are controlled by a proposed Flow Control Manhole. 

A Downstream Analysis was performed which determined that the contributing flows represent a small 

portion of the overall flows in Hedges Creek. The existing conveyance system has capacity issues through the 

25-year storm event. 

The purpose of this report is to accomplish the following: 

• Describe existing and post-developed basins and drainage; 

• Describe the design and analysis of the proposed stormwater management facilities; and, 

• Demonstrate compliance with City of Tualatin and Clean Water Services Standards 
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Project Description 

The Sw Ibach St Subdivision is a 27-lot residential subdivision that proposes surface and utility improvements 

for the existing property located at 10150 Sw Ibach St in Tualatin, Oregon (tax lot 2S135BB 2100).  This project 

falls within the jurisdictions of the City of Tualatin and Clean Water Services (CWS). 

The property has an area of 1.90 ac; however, the total area of analysis (project site) is approximately 2.16 ac 

to include frontage improvements and existing frontage. The property contains one existing house with 

associated driveway that makes up approximately 6,689 SF of impervious area. The site ultimately discharges 

to Hedges Creek, which is located north of the site. In existing conditions, the project site discharges to the 

existing stormwater system in SW 103rd Avenue. 

The project is expected to increase stormwater runoff to public storm drain facilities under CWS jurisdiction; 

therefore, water quality and quantity approaches are proposed in accordance with CWS’ Design & 

Construction Standards (CWS D&C; December 2019).  

 
Figure 1 - Vicinity Map 

PROJECT SITE 
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Figure 2 - Site Location 

Existing Conditions 

Existing Site 

The existing site contains one existing home along with an associated driveway.  Hedges Creek is located 

north of the property. 

Flood Map 

The site is located within Zone X (unshaded) per flood insurance rate map (FIRM) community-panel number 

41067C0606F (See Technical Appendix: Exhibits – National Flood Hazard Layer FIRMette). FEMA's definition of 

Zone X (un-shaded) is an area of minimal flood hazard. 

Site Geology 

The soil types as classified by the United States Department of Agriculture Soil Survey of Washington County 

are identified in Table 1 (See Technical Appendix: Exhibits – Hydrologic Soil Group). 

Soil Type 
Hydrologic 

Soil Group 

Site Coverage 

(%) 

Quatama Loam C 98.8% 

Dayton Silt Loam D 1.2% 

Table 1 - Soil Characteristics 

PROJECT SITE 
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Existing Drainage 

In existing conditions, the site is relatively steep with elevations ranging from 265 feet at the southeast corner 

of the site to 244 feet at the northwest corner of the site. A majority of the site drains to the northwest towards 

the existing stormwater system in SW 103rd Avenue, eventually discharging to Hedges Creek. 

Existing Basin Areas 

Table 2 outlines the impervious and pervious areas for the existing onsite basin (See Technical Appendix: 

Exhibits – Existing Conditions). 

Existing Onsite Basin Areas Area (sf) Area (ac) 

Impervious Areas 6,689 0.15 

Pervious Areas 76,050 1.75 

Total Onsite Area 82,739 1.90 

Table 2 – Existing Onsite Basin Areas 

The modified impervious area is the same areas as the existing onsite impervious area. 

Table 3 outlines the impervious and pervious areas for the existing public basin (See Technical Appendix: 

Exhibits – Existing Conditions). 

Existing Public Basin Areas Area (sf) Area (ac) 

Impervious Areas 11,447 0.26 

Pervious Areas 0 0.00 

Total Public Area 11,447 0.26 

Table 3 – Existing Public Basin Areas 

Post-Developed Conditions 

Post-Developed Site 

The project proposes 27 new attached single-family homes with associated driveways, utilities, hardscaping 

and landscaping onsite. The project is expected to increase impervious area resulting in increased stormwater 

runoff. In accordance with the CWS D&C, stormwater BMPs are proposed to treat and detain runoff from the 

project site; the design and analysis of the BMPs will be discussed in a later section. 

Post-Developed Drainage 

The post-developed basin consists of the proposed lots along with runoff from the proposed street and will 

discharge to an on-site public storm pond. This basin includes the existing frontage that is proposed to drain 

to the proposed on-site storm system. 

Post-Developed Basin Areas 

Per Section 4.08.1(a) of the CWS D&C, the impervious area per lot is 2,640 sf unless the lot size is below 3,000 

sf. The actual new and modified impervious area may be used for lot sizes below 3,000 sf. All lot sizes on the 

project site are smaller than 3,000 sf; therefore, the actual new and modified impervious area was used for 

the impervious area per lot. 

Table 4 outlines the impervious and pervious areas for the post-developed onsite basin (See Technical 

Appendix: Exhibits – Post-Developed Conditions). 
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Post-Dev. Onsite Basin Areas Area (sf) Area (ac) 

Impervious Areas 54,976 1.26 

Pervious Areas 27,763 0.64 

Total Onsite Area 82,739 1.90 

Table 4 – Post-Developed Onsite Basin Areas 

Table 5 outlines the impervious and pervious areas for the post-developed public basin (See Technical 

Appendix: Exhibits – Post-Developed Conditions). 

Post-Dev. Public Basin Areas Area (sf) Area (ac) 

Impervious Areas 11,447 0.26 

Pervious Areas 0 0.00 

Total Public Area 11,447 0.26 

Table 5 – Post-Developed Public Basin Areas 

The new impervious area for the post-developed basin is 48,287 sf, which is the total post-development 

impervious area minus the existing impervious area. 

Hydrologic Analysis 

Design Guidelines 

Stormwater BMPs will be proposed on private property and in the CWS ROW, under the jurisdictions of the 

City of Tualatin and Clean Water Services. The hydrologic guidelines used for this project reflect current Clean 

Water Services Design & Construction Standards (CWS D&C), issued in December 2019. 

Methodology 

Naturally occurring rainstorms dissipate over long periods of time. An effective way of analyzing the rainfall-

runoff behavior of a basin is by applying a unit hydrograph method, such as the Santa Barbara Urban 

Hydrograph (SBUH) method. In accordance with the CWS D&C, the SBUH method was performed via the 

computer software Infodrainage in conjunction with TR-55 methods and applying an NRCS Type IA rainfall 

distribution. Hydrologic models were developed for both predeveloped and post-developed conditions to 

evaluate the change in runoff behavior due to the project. 

Design Storms 

The rainfall distribution to be used for this area is the design storm of 24-hour duration based on the standard 

Type IA rainfall distribution. Table 6 shows total precipitation depths for the storm events used in the analysis, 

which were used as multipliers for the Type 1A 24-hour rainfall distribution. 

Recurrence 

Interval (yr) 

Precipitation 

Depth (in) 

2 2.50 

5 3.10 

10 3.45 

25 3.90 

Table 6 - Design Storms 

Curve Number 

The major factors for determining the runoff curve numbers (CN) are hydrologic soil group, cover type, 

treatment, hydrologic condition, and antecedent runoff condition. The curve number represents runoff 
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potential from the ground. Table 2-2a from the TR-55 Urban Hydrology for Small Watersheds was used to 

determine the appropriate curve numbers (See Technical Appendix: Exhibits – Curve Numbers). As indicated 

previously, the site is assumed to be underlain by soil types C and D. 

In predeveloped conditions, pervious areas were modeled with a composite CN of 73, which is associated with 

a cover type of woods in good condition.  

In post-developed conditions, pervious areas were modeled with a composite CN of 75, which is associated 

with a cover type of lawn in good condition. Impervious areas were modeled with a composite CN of 98. 

Time of Concentration 

In accordance with the CWS D&C, the predeveloped time of concentration for the onsite basin was evaluated 

per the USDA TR-55 manual. 

In predeveloped conditions, the time of concentration was evaluated to be 11 minutes, (See Technical 

Appendix: Calculations). The post-developed time of concentration was assumed to be 5 minutes. 

Infiltration 

Based on the existing soil types present on-site, infiltration rates are expected to be very low and close to 

zero.  Thus, potential infiltration was not accounted for as part of the design parameters of the proposed 

detention system.    

Runoff Rates 

The pre- and post-developed runoff rates for the site are shown in Table 7 below (See Technical Appendix: 

Hydrographs – Existing vs Proposed Runoff Rates). 

Recurrence 

Interval (yr) 

Predeveloped 

Runoff Rate (cfs) 

Post-Developed 

Runoff Rate (cfs) 

Runoff Rate 

Increase (cfs) 

2 0.265 0.882 0.617 

5 0.472 1.199 0.727 

10 0.607 1.387 0.780 

25 0.791 1.631 0.840 

Table 7 - Runoff Rates 

Water Quality Treatment 

LIDA Feasibility 

Per Section 4.05 of the CWS D&C, new development shall reduce its hydrologic impacts through Low Impact 

Development Approaches unless the criteria in 4.05.2 apply. Every effort has been made to provide LIDA BMPs 

for each basin. 

The runoff from the project site will be collected, treated, and detained in an extended dry basin prior to being 

discharged. 

Required Treatment Area 

Per the CWS D&C, the impervious area requiring water quality treatment is evaluated as the new impervious 

area plus three times the modified impervious area. The following calculation was performed to determine 

the required treatment area. 

Treatment Area = New Impervious Area + 3 x (Modified Imp. Area – Removed Imp. Area) 
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Table 8 outlines the post-developed treatment areas for the project site. 

 
Area 

(sf) (ac) 

New Imp. Area 48,287 1.11 

Modified Imp. Area 6,689 0.15 

Total Imp. Area 68,357 1.57 

Treatment Area 54,976 1.26 

Table 8 – Post-Developed Treatment Areas 

Treatment will not exceed the post-developed impervious area regardless if the treatment area is larger. 

Design Guidelines 

Per the CWS D&C, water quality treatment facilities are required to be designed to treat the rainfall of 0.36” 

over a 4-hour period with a return period of 96-hours. The following equation is used in determining the 

design flow rate for water quality treatment facilities. 

Water Quality Volume (WQV) = Treatment Area (sf) X 0.36 (in) 

  12 (in/ft) 

Water Quality Flow (WQF) =  WQV  

 14,400 (sec) 

Water Quality Approaches 

To meet CWS water quality standards, the project proposes to utilize a combination of sumped catch basins, 

two Water Quality manholes and an Extended Dry Basin to treat the post-developed impervious area for the 

project site.  The Extended Dry Basin is designed to hold the entire Water Quality Volume in the lower 1.5’ of 

the basin with an outlet structure and orifice sized to meet the 48-hour water quality drawdown time 

requirement.  The Basin will also include a permanent pool depth of 0.25’ in the bottom of the basin below 

the water quality volume. 

Flow does not bypass the pretreatment manholes; therefore, the pretreatment manholes were sized using 

the 25-year peak flow. Table 9 details the sizing for the pretreatment manholes proposed upstream of the 

Extended Dry Basin. 

Post-Dev. 25-yr 

Peak Flow (cfs) 

Required Sump 

Volume (cf) 

Min Diameter  

(in) 

Required Depth 

(in) 

Proposed Depth 

(in) 

1.63 32.6 60 19.9 36 

Table 9 - Pretreatment Manhole Sizing 

Hydromodification Management 

Hydromodification Assessment 

Per the CWS D&C, a Hydromodification Assessment was performed to determine the Project Category of the 

project site (See Technical Appendix: Exhibits – Hydromodification Planning Tool). The project site eventually 

discharges into Hedges Creek north of the site. 

Reach-Specific Risk Level 

The CWS Hydromodification Planning Tool indicates that Hedges Creek has a “Moderate” Risk Level. 
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Development Class 

The CWS Hydromodification Planning Tool indicates that the entire project site has a Development Class of 

“Developed”. 

Project Size 

Project Size is based on the new & modified impervious areas created by the project. The total new and 

modified impervious area created by this project is 54,976 sf; this indicates a “Medium” Project Size. 

Project Category 

Based on the Risk Level, Development Class and Project Size indicated above, this project is considered to be 

Category 2. 

Hydromodification Approaches 

As mentioned previously, the existing soil types concluded that infiltration is not recommended; therefore, 

Infiltration LIDA is not feasible as a hydromodification approach for this project. Surface detention facilities 

are proposed to accomplish Peak Flow Matching Detention. The following section will discuss if required water 

quantity management will include attenuation of the 25-yr peak flow. 

Downstream Analysis 

Design Guidelines 

CWS requires a downstream analysis when a project proposes new impervious area of 5,280 sf or greater. 

Per section 2.04.2(m.3(A)) of the CWS D&C, the analysis must demonstrate capacity in the downstream system 

for the additional volume of water generated by the development. The analysis shall extend downstream to 

a point where the drainage from the proposed development contributes less than 10% of total flow. When 

the flow drops below the 10% threshold the analysis must continue for ¼ of a mile or until the additional flow 

is less than 5% of total drainage flow. 

Design Considerations 

The proposed project discharges ultimately to Hedges Creek, which is north of the site.  Based on the USGS 

Stream Stats for this location, the upstream basin for Hedges Creek at this location is approximately 0.45 

Square Miles (See Technical Appendix: Exhibits – StreamStats Report). The basin size for this project 

represents approximately 0.75% of the total contributing area at the outfall. 

Downstream deficiencies were found in the downstream drainage system. The CWS Sanitary Sewer & Storm 

Sewer Map calls out a pipe approximately 440’ downstream of the project site and prior to the discharge pipe 

into Hedges Creek as a 12” pipe.  Both the discharge pipe and the pipe prior to this 12” pipe are called out as 

30” pipes. Therefore, it was determined that the downstream system likely does not have the capacity to 

release the post-developed 25-year storm event without detention. 

Considering that there are observed downstream deficiencies, the project is required to meet the 

hydromodification detention requirements and include attenuation for the 25-year peak flow. 

Water Quantity Management 

Design Guidelines 

Based on the findings from the Hydromodification Assessment and the Downstream Analysis, the following 

criteria for Peak Flow Matching Detention must be met (all storms have a 24-hr duration), in accordance with 

the CWS D&C. 
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• The post-developed 2-yr runoff rate must be mitigated to 50% of the predeveloped 2-yr runoff rate. 

• The post-developed 5-yr runoff rate must be mitigated to the predeveloped 5-yr runoff rate. 

• The post-developed 10-yr runoff rate must be mitigated to the predeveloped 10-yr runoff rate. 

• The post-developed 25-yr runoff rate must be mitigated to the predeveloped 25-yr runoff rate. 

Water Quantity Approaches 

The post-developed released runoff rates will be controlled by a detention pond and outlet flow control 

manhole. The flow control manhole will utilize a 0.625” orifice to manage the 48-hour drawn down for the 

Water Quality Volume and an additional orifice and overflow weir set above the height of the Water Quality 

Volume to limit the release rates to the required peak rates.  The pond is designed to have 1’ of freeboard 

above the 25-year storm.  

 

Table 10 outlines the required release rates for the post-developed basin as well as the actual release rates 

as designed (See Technical Appendix: Hydrographs).   

Recurrence 

Interval (yr) 

Predeveloped 

Runoff Rate (cfs) 

Required Release 

Rate (cfs) 

Actual Release Rate 

(cfs) 

2 0.265 0.133 0.130 

5 0.472 0.472 0.278 

10 0.607 0.607 0.423 

25 0.791 0.791 0.653 

Table 10 – Required Release Rates 

Summary 

This report proposes stormwater management BMPs for the Sw Ibach St Subdivision in accordance with the 

City of Tualatin and Clean Water Services standards. 

The project is proposing to utilize an extended dry basin to meet the water quality and quantity requirements 

for the developed area.  

A Downstream Analysis was performed to demonstrate that the contributing flows represent a small portion 

of the overall flows in Hedges Creek where the project ultimately outfalls. The existing conveyance system has 

capacity issues through the 25-year storm event. 
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Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.

For Onsite Basins



Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

         Curve numbers for
---------------------------------------  Cover description  --------------------------------------                 ------------  hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

For Predeveloped
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Hydromodification Planning Tool 

 

PROJECT SITE 







 

 

 

Calculations 

 

  



BY JJS DATE

Type 9 Type 9 Type 9

50 ft 50 ft 0 ft

2.5 in 2.5 in 2.5 in

0.055 ft/ft 0.029 ft/ft 0.045 ft/ft

0.16 hr 0.20 hr 0.00 hr

220 ft 421 ft ft

0.050 ft/ft 0.041 ft/ft #DIV/0! ft/ft

3.61 ft/s 3.29 ft/s #DIV/0! ft/s

0.017 hr 0.036 hr #DIV/0! hr

0 ft
2

0 ft
2

0 ft
2

2 ft 0 ft 0 ft

0 ft/ft 0 ft/ft 0 ft/ft

200 ft 0 ft 0 ft

3.46 ft/s 0.00 ft/s 0.00 ft/s

0.08 ft 1.00 ft 1.00 ft

0.02 hr 0.00 hr 0.00 hr

0.19 hr 0.24 hr #DIV/0! hr

11 minutes 14 minutes #DIV/0! minutes

Travel Time

Watershed or Subarea Tc =

Watershed or Subarea Tc =

OUTPUT

Average Velocity

Hydraulic Radius, r = a / Pw

Channel Slope, s

Manning's "n" 0.013 0.24 0.24

Flow Length, L

Wetted Perimeter, Pw

Flow Length, L

Watercourse Slope*, s

OUTPUT

Average Velocity, V

Travel Time

CHANNEL FLOW

INPUT VALUE VALUE VALUE

Cross Sectional Flow Area, a

Surface Description Unpaved Unpaved Unpaved

Land Slope, s

OUTPUT

Travel Time

SHALLOW CONCENTRATED FLOW

INPUT VALUE VALUE VALUE

predeveloped TIMEs OF 

CONCENTRATION

2-Yr 24 Hour Rainfall, P2

SHEET FLOW

INPUT Basin 1

Surface Description Woods 

(light_underbrush)

Woods 

(light_underbrush)

Woods 

(light_underbrush)

Manning's "n" 0.4 0.4 0.4

Flow Length, L
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HYDROGRAPHS 
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DOWNSTREAM ANALYSIS 
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