
 

 

 

 

Exhibit “B” 

Storm Water Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



J.O. SGL 22-040 1 September 26, 2022 

 

Pacific Cross Building at  
Leveton Commons, Tualatin OR 
 

Developer: 
RA Gray Construction 

PO Box 1000 
Sherwood, OR 97140 

 

Site: 
Lot 5 of Leveton Commons No. 2 

SW 126th Place, North of Leveton Drive 
Assessor Map 2S 1W 21A, Tax Lot 3700 

Tualatin, Washington County, OR 
 
 

 

Preliminary Surface Water 
Management Report 

 
 
 

 

 
SISUL ENGINEERING 

   A Division of Sisul Enterprises, Inc. 
375 Portland Avenue 
Gladstone, OR 97027 

phone: (503) 657-0188 
     fax: (503) 657-5779 



J.O. SGL 22-040 2 September 26, 2022 

Narrative: 
The development site is a 1.82-acre site located on SW 126th Place, north of SW 
Leveton Drive in Tualatin, Washington County, OR. The site is Lot 5 of Leveton 
Commons No. 2 and the tax lot number of the site is T2S, R1W, Section 21A, 
Tax Lot 3700. 
 
The site is currently undeveloped and the site slopes from north to south at a 
slope of approximately 2% with steeper slopes on the sides of the side. The 
vegetation ground cover consists of long grass. An existing storm drain line is 
located in SW 126th Place, on the west side of the site and a storm drain lateral 
to serve the site is located in the southwest corner of the site. 
 
The Web Soil Survey indicates that there are two soils types onsite. 21B - 
Hillsboro Loam and Pits. Hillsboro Loam is in Hydrologic Soil Group B. According 
to the Web Soil Survey, Pits refers to surface bedrock which does not appear to 
be the case on this site. Therefore, it will be assumed that the site in the Hillsboro 
Loam soil group.   
 
The site will be developed with a 100’ by 180’ building including asphalt 
driveways, asphalt parking areas, concrete curbs, sidewalks and landscaping. A 
stormwater treatment facility will be located on the west side of the site.  
 
Existing Drainage 
The existing drainage on the site consists of sheet flow across the site from north 
to south. The site is currently covered with long grass. 
 
Post Developed Drainage 
When the site is developed runoff from the building roof, asphalt and sidewalks 
will be directed into a private storm drain system that will convey the runoff into 
the new stormwater facility located at the west side of the site. 
 
Water Quantity Requirements 
The site is located in the City of Tualatin, which follows the Clean Water Services 
Standards. Per Clean Water Services Design Standards, Section 4.03, 
hydromodification is required for sites which create or modify impervious 
surfaces greater than 1000 square feet. Therefore, hydromodification appears to 
be required for this site. Based on the hydromodification assessment 
requirements in Section 4.03, the site appears to be a low risk, medium size 
project, which requires a category 2 hydromodification approach. Per table 4-7, 
the following requirements shall be met: 
 
The 2 year Post Developed Runoff Rate shall be reduced to 50% of the 2 year 
Pre Developed Runoff Rate. 
 
The 5 year Post Developed Runoff Rate shall be reduced to the 5 year Pre 
Developed Runoff Rate. 
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The 10 year Post Developed Runoff Rate shall be reduced to the 10 year Pre 
Developed Runoff Rate. 
 
Water Quality Requirements 
Per Clean Water Services Design Standards, Section 4.03, water quality is 
required for sites which create or modify impervious surfaces greater than 1000 
square feet. Therefore, water quality appears to be required for this site. 
 
Stormwater Facility 
A new stormwater facility will be located at the west side of the site. A water 
quality swale will be located in the bottom of the stormwater facility to meet the 
water quality requirements. Detention storage will be provided above the water 
quality swale to meet the hydromodification (water quantity) requirements. 
 
Pre-Development Site Conditions: 
 

Total Area:   79,488 sf = 1.82 acres 
Pervious Area:  79,488 sf = 1.82 acres 

 
Post-Development Site Conditions: 
 

Total Area:   79,488 sf = 1.82 acres 
Pervious Area:  19,385 sf = 0.44 acres 
Impervious Area:  60,103 sf = 1.38 acres 

 
Water Quality: 
 
Water quality will be provided by a vegetated water quality swale located in the 
bottom of the stormwater facility located at the west side of the site. Calculations 
below will demonstrate that the water quality swale has adequate capacity to 
treat the water quality flow from the site. The length of the water quality swale is 
160 feet. 
 
The impervious area draining into the water quality swale is 60,103 square feet. 
Based on this area, the water quality flow rate will be calculated. 
 
Onsite Water Quality Volume and Flow Rate: (per 4.08.5, R&O 19-22) 
 
Onsite Impervious Area = 60,103 sf = 138 acres 
 
Water Quality Volume (WQV): 
 
Per CWS, the water quality storm event is 0.36 inches in 4 hours. 
 

WQV = 0.36 (in.) x Area (s.f.) = 0.36 (in.) x 60,103 (sq.ft.) = 1,803 cu. ft. 
                                  12 (in/ft)                          12 (in/ft)                    
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Water Quality Flow (WQF): 
 
 WQF = WQV (cu. ft) = 1,803 (cu. ft.) = 0.125 cfs 
       4 (hours)       14,400 (s) 
 
The HydoCAD program will be used to model the swale and determine the flow 
depth and velocity.   
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 Per Clean Water Services Design Standards, the swale must have a minimum 
bottom width of 2-feet, maximum slide slopes of 4:1, a minimum slope of 0.5% 
and a minimum length of 100 feet.  Mannings “n” value = 0.24.   
 
The vegetated water quality swale will have a bottom width of 5.0 feet, 4:1 side 
slopes, a slope of 0.50% and will be 160 feet long. 
 
Below we list the vegetated swale requirements in section 4.09.4 b & c, R&O 19-
22 and demonstrate that they have been met. 
 
CWS Requirements                              Actual Swale Values 
Minimum residence time = 9 min.  Actual res. time = 21.3 min   .O.K. 
Maximum design depth = 0.5’  Actual water depth = 0.17’   .O.K 
Minimum length = 100’   Actual length = 160’    .O.K 
Minimum slope = 0.5%   Actual slope = 0.50%   .O.K 
Minimum bottom width = 2’   Actual bottom width = 5.0’    .O.K  
Maximum 4:1 side slope    Actual side slope = 4:1   .O.K 
 
 
Water Quantity/Hydromodification: 
 
As stated earlier in the report, hydromodification is required by Clean Water 
Services. Per table 4-7, the following requirements shall be met: 
 
The 2 year Post Developed Runoff Rate shall be reduced to 50% of the 2 year 
Pre Developed Runoff Rate. 
 
The 5 year Post Developed Runoff Rate shall be reduced to the 5 year Pre 
Developed Runoff Rate. 
 
The 10 year Post Developed Runoff Rate shall be reduced to the 10 year Pre 
Developed Runoff Rate. 
 
Model Pre-Developed Peak Flows: 
 
Pre-Developed Area: 
 

Total Area:   79,488 sf = 1.82 acres 
Pervious Area:   76,154 sf = 1.74 acres 

  Impervious Area (gravel):  3,334 sf = 0.08 acres 
 
Pre-Developed CN values: 
(Values from HydroCAD) 
 
 Pervious Area CN = 69 (pasture grassland, fair, hydrologic group B) 
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Time of Concentration: 
 
 Sheet Flow: 0.42 (ns*L)0.8   ns = roughness coef. = 0.15 
   (P2)0.5 * (S)0.4   L = flow length = 290 feet 
       P2 = 2 yr, 24 hr rainfall = 2.5 in 
       S = slope = 0.0170 
 
 Sheet Flow: 0.42 (0.15*290)0.8    
   (2.5)0.5 * (0.0170)0.4    
 
 

Sheet Flow = 27.7 minutes 
 

Time of Concentration = 27.7 mins 
 

Rainfall Depths: (Table 4-4) 
 
 2 year 24 Hour Precipitation Depth  2.50 inches 
 5 year 24 Hour Precipitation Depth  3.10 inches  

10 year 24 Hour Precipitation Depth  3.45 inches 
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2-Year, Pre-Developed Storm Event 
(HydroCAD will be used to model the pre-developed storm events.)  
 

 
 
 
Per the calculations above, the 2 year pre-developed runoff from the site is 0.055 
cfs. 
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5-Year, Pre-Developed Storm Event 
(HydroCAD will be used to model the pre-developed storm events.)  
 

 
 
 
Per the calculations above, the 5 year pre-developed runoff from the site is 0.129 
cfs. 
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10-Year, Pre-Developed Storm Event 
(HydroCAD will be used to model the pre-developed storm events.)  
 

 
 
 
Per the calculations above, the 10 year pre-developed runoff from the site is 
0.191 cfs. 
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Pre-Developed Storm Event Summary: 
 
 Storm   Peak Q, cfs 
 
 2 year   0.055 cfs 
 10 year  0.129 cfs 
 25 year  0.191 cfs 
 
 
Model Post Developed Peak Flows: 
 
Post Developed Area: 
 

Total Area:   79,488 sf = 1.82 acres 
Pervious Area:  19,385 sf = 0.44 acres 
Impervious Area:  60,103 sf = 1.38 acres 

 
Post Developed CN values: 
(Values from HydroCAD) 
 
 Pervious Area CN = 69 (grass cover, fair, hydrologic group B) 
 Impervious Area CN = 98 (paved parking, hydrologic group B) 
 
Time of Concentration: 
Since the majority of the area is impervious, the minimum time of concentration 
of 5 minutes will be used. 
 

Time of Concentration = 5.0 mins 
 

Rainfall Depths: (Table 4-4) 
 
 2 year 24 Hour Precipitation Depth  2.50 inches 
 5 year 24 Hour Precipitation Depth  3.10 inches  

10 year 24 Hour Precipitation Depth  3.45 inches 
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2-Year, Post Developed Storm Event – Pervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 2 year post developed runoff from the pervious 
area is 0.013 cfs. 
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2-Year, Post Developed Storm Event – Impervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 2 year post developed runoff from the impervious 
area is 0.795 cfs. 
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5-Year, Post Developed Storm Event – Pervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 5 year post developed runoff from the pervious 
area is 0.045 cfs. 
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5-Year, Post Developed Storm Event – Impervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 5 year post developed runoff from the impervious 
area is 0.997 cfs. 
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10-Year, Post Developed Storm Event – Pervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 10 year post developed runoff from the pervious 
area is 0.067 cfs. 
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10-Year, Post Developed Storm Event – Impervious Area 
(HydroCAD will be used to model the post developed storm events.)  
 

 
 
 
Per the calculations above, the 10 year post developed runoff from the 
impervious area is 1.114 cfs. 
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Post Developed Storm Event Summary: 
 
 Storm         Pervious Area        Impervious Area 
           Event                     Peak Q, cfs               Peak Q, cfs 
 
 2 year   0.013 cfs  0.795 cfs 
 10 year  0.045 cfs  0.997 cfs 
 25 year  0.067 cfs  1.114 cfs 
 
 
 
Water Quantity/Hydromodification Stormwater Facility: 
 
The stormwater facility will consist of a detention pond with a water quality swale 
in the bottom of the pond. The water quality swale will be in the bottom 1 foot of 
the pond. There will be 3 feet of detention storage above the water quality swale 
and 1 foot of freeboard during a 10 year storm event. The flow control structure 
will have two orifices and a 10” overflow riser.  
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2-Year, Detention Pond Routing 
(HydroCAD will be used to model the detention pond routing.)  
 

 
 
 
 
 
 
 
 
 
 
 
 



J.O. SGL 22-040 19 September 26, 2022 

 
 
 
Per the calculations above, the 2 year release rate from the detention pond is 
0.024 cfs. As calculated earlier in the report, the 2 year pre-developed runoff rate 
is 0.055 cfs. The requirements are to reduce the 2 year storm event to 50% of 
the pre-developed runoff rate, which is 0.027 cfs. The 2 year release rate is 
0.024 cfs, which is less than the allowable release rate of 0.027 cfs. Therefore, 
the requirement is met. 
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5-Year, Detention Pond Routing 
(HydroCAD will be used to model the detention pond routing.)  
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Per the calculations above, the 5 year release rate from the detention pond is 
0.120 cfs. As calculated earlier in the report, the 5 year pre-developed runoff rate 
is 0.129 cfs. The requirements are to reduce the 5 year post developed storm 
event to the 5 year pre-developed runoff rate. The 5 year release rate is 0.120 
cfs, which is less than the allowable release rate of 0.129 cfs. Therefore, the 
requirement is met. 
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10-Year, Detention Pond Routing 
(HydroCAD will be used to model the detention pond routing.)  
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Per the calculations above, the 10 year release rate from the detention pond is 
0.146 cfs. As calculated earlier in the report, the 10 year pre-developed runoff 
rate is 0.191 cfs. The requirements are to reduce the 10 year post developed 
storm event to the 10 year pre-developed runoff rate. The 10 year release rate is 
0.146 cfs, which is less than the allowable release rate of 0.191 cfs. Therefore, 
the requirement is met. 
 
 
Maintenance Access to Stormwater Facility & Structures: 
The stormwater facility is located on the west side of the site, adjacent to the 
parking lot for the new building. The edge of the stormwater facility is 
approximately 5’ from parking lot, so access to facility will be available from the 
parking lot. The flow control structure is located on the south end of the 
stormwater facility and is approximately 25’ from the parking lot for access. 
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Summary: 
 
Water quality will be provided with a vegetated water quality swale located in the 
bottom the pond. The swale will have a length of 160 feet, a bottom width of 5’ 
and 4:1 side slopes. Per the calculations, the hydraulic residence time of the 
swale is 21.3 minutes, which is greater than the 9 minutes required. Therefore, 
the water quality requirements are met. 
 
Since the new impervious area is greater than 1,000 square feet, hydro-
modification is required. A detention pond will be used to meet the water quantity/ 
hydromodification requirements. A water quality swale will be located in the 
bottom 1 foot of the pond. There will be 3 feet of detention storage above the 
water quality swale and 1 foot of freeboard during a 10 year storm event. The 
flow control structure will have two orifices and a 10” overflow riser. The bottom 
orifice will be 0.75 inches in diameter and the upper orifice will be 3 inches in 
diameter. Below is a table showing that the water quantity/ hydromodification 
requirements have been met.  
 
 

Storm Event Allowable Release Rate Post Developed Release Rate 

2 year 0.027 cfs 0.024 cfs 

5 year 0.129 cfs 0.120 cfs 

10 year 0.191 cfs 0.146 cfs 
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Supporting Information: 
 

Web Soil Survey Information 
Clean Water Services Table 4-4 
Clean Water Services Table 4-7 
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Map Unit Legend

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

21B Hillsboro loam, 3 to 7 percent 
slopes

0.2 9.6%

76 Pits 1.7 90.4%

Totals for Area of Interest 1.9 100.0%
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Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under 
similar storm and cover conditions. The criteria for determining Hydrologic soil 
group is found in the National Engineering Handbook, Chapter 7 issued May 
2007(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil 
series is a new concept for the engineers. Past engineering references contained 
lists of HSGs by soil series. Soil series are continually being defined and 
redefined, and the list of soil series names changes so frequently as to make the 
task of maintaining a single national list virtually impossible. Therefore, the 
criteria is now used to calculate the HSG using the component soil properties 
and no such national series lists will be maintained. All such references are 
obsolete and their use should be discontinued. Soil properties that influence 
runoff potential are those that influence the minimum rate of infiltration for a bare 
soil after prolonged wetting and when not frozen. These properties are depth to a 
seasonal high water table, saturated hydraulic conductivity after prolonged 
wetting, and depth to a layer with a very slow water transmission rate. Changes 
in soil properties caused by land management or climate changes also cause the 
hydrologic soil group to change. The influence of ground cover is treated 
independently. There are four hydrologic soil groups, A, B, C, and D, and three 
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained 
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

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.

Depth to the upper and lower boundaries of each layer is indicated.
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Texture is given in the standard terms used by the U.S. Department of 
Agriculture. These terms are defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam," 
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than sand is 15 percent or 
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, 
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in one of seven groups 
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained and low in content of fines 
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further 
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an 
additional refinement, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index numbers range from 0 for the 
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 
inches in diameter are indicated as a percentage of the total soil on a dry-weight 
basis. The percentages are estimates determined mainly by converting volume 
percentage in the field to weight percentage. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the 
soil fraction less than 3 inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and in nearby areas and on 
estimates made in the field. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey 
area or from nearby areas and on field examination. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of 
sampling and testing. 24th edition.
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American Society for Testing and Materials (ASTM). 2005. Standard 
classification of soils for engineering purposes. ASTM Standard D2487-00.
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Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Washington County, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

21B—Hillsboro loam, 
3 to 7 percent 
slopes

Hillsboro 90 B 0-15 Loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

75-83- 
90

30-33 
-35

NP-3 -5

15-48 Loam, silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

75-83- 
90

30-33 
-35

5-8 -10

48-57 Fine sandy loam SM A-2, A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

30-40- 
50

20-25 
-30

NP-3 -5

57-81 Loamy fine sand, 
fine sand

SM A-2 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

65-73- 
80

20-28- 
35

20-23 
-25

NP-3 -5

Data Source Information

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 21, Oct 27, 2021
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Physical Soil Properties

This table shows estimates of some physical characteristics and features that 
affect soil behavior. These estimates are given for the layers of each soil in the 
survey area. The estimates are based on field observations and on test data for 
these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by 
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as 
classes with specific effective diameter class limits. The broad classes are sand, 
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter 
to 2 millimeters in diameter. In this table, the estimated sand content of each soil 
layer is given as a percentage, by weight, of the soil material that is less than 2 
millimeters in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 
millimeter in diameter. In this table, the estimated silt content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 
millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002 
millimeter in diameter. In this table, the estimated clay content of each soil layer 
is given as a percentage, by weight, of the soil material that is less than 2 
millimeters in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle 
size is important for engineering and agronomic interpretations, for determination 
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil 
and the ability of the soil to adsorb cations and to retain moisture. They influence 
shrink-swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease 
of soil dispersion, and other soil properties. The amount and kind of clay in a soil 
also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is 
measured when the soil is at field moisture capacity, that is, the moisture content 
at 1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after 
the soil is dried at 105 degrees C. In the table, the estimated moist bulk density 
of each soil horizon is expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density data are used to compute 
linear extensibility, shrink-swell potential, available water capacity, total pore 
space, and other soil properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. Depending on soil texture, a bulk 
density of more than 1.4 can restrict water storage and root penetration. Moist 
bulk density is influenced by texture, kind of clay, content of organic matter, and 
soil structure.
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Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates in the table 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 (Ksat) is considered in the design of soil drainage systems and 
septic tank absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of 
storing for use by plants. The capacity for water storage is given in inches of 
water per inch of soil for each soil layer. The capacity varies, depending on soil 
properties that affect retention of water. The most important properties are the 
content of organic matter, soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of plants or crops to be grown 
and in the design and management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water actually available to plants at 
any given time.

Linear extensibility refers to the change in length of an unconfined clod as 
moisture content is decreased from a moist to a dry state. It is an expression of 
the volume change between the water content of the clod at 1/3- or 1/10-bar 
tension (33kPa or 10kPa tension) and oven dryness. The volume change is 
reported in the table as percent change for the whole soil. The amount and type 
of clay minerals in the soil influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The 
shrink-swell potential is low if the soil has a linear extensibility of less than 3 
percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more 
than 9 percent. If the linear extensibility is more than 3, shrinking and swelling 
can cause damage to buildings, roads, and other structures and to plant roots. 
Special design commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of 
decomposition. In this table, the estimated content of organic matter is expressed 
as a percentage, by weight, of the soil material that is less than 2 millimeters in 
diameter. The content of organic matter in a soil can be maintained by returning 
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration, 
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for 
crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T 
factor. Erosion factor K indicates the susceptibility of a soil to sheet and rill 
erosion by water. Factor K is one of six factors used in the Universal Soil Loss 
Equation (USLE) and the Revised Universal Soil Loss Equation (RUSLE) to 
predict the average annual rate of soil loss by sheet and rill erosion in tons per 
acre per year. The estimates are based primarily on percentage of silt, sand, and 
organic matter and on soil structure and Ksat. Values of K range from 0.02 to 
0.69. Other factors being equal, the higher the value, the more susceptible the 
soil is to sheet and rill erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are 
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material 
less than 2 millimeters in size.
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Erosion factor T is an estimate of the maximum average annual rate of soil 
erosion by wind and/or water that can occur without affecting crop productivity 
over a sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting 
their susceptibility to wind erosion in cultivated areas. The soils assigned to 
group 1 are the most susceptible to wind erosion, and those assigned to group 8 
are the least susceptible. The groups are described in the "National Soil Survey 
Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to 
wind erosion, or the tons per acre per year that can be expected to be lost to 
wind erosion. There is a close correlation between wind erosion and the texture 
of the surface layer, the size and durability of surface clods, rock fragments, 
organic matter, and a calcareous reaction. Soil moisture and frozen soil layers 
also influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation 
Service. National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Report—Physical Soil Properties

Three values are provided to identify the expected Low (L), Representative Value (R), and High (H).

Physical Soil Properties–Washington County, Oregon

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

21B—Hillsboro 
loam, 3 to 7 
percent 
slopes

Hillsboro 0-15 -43- -43- 10-14- 18 1.50-1.55
-1.60

4.00-9.00-14.00 0.16-0.19-0.
21

0.0- 1.5- 2.9 2.0- 3.5- 
5.0

.43 .43 4 5 56

15-48 -33- -44- 18-23- 27 1.40-1.45
-1.50

4.00-9.00-14.00 0.16-0.19-0.
21

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.43 .43

48-57 -65- -27- 7- 9- 10 1.40-1.45
-1.50

14.00-28.00-42.
00

0.13-0.14-0.
15

0.0- 1.5- 2.9 0.5- 0.8- 
1.0

.37 .37

57-81 -94- - 1- 3- 5- 7 1.30-1.33
-1.35

42.00-92.00-14
1.00

0.06-0.08-0.
10

0.0- 1.5- 2.9 0.0- 0.3- 
0.5

.10 .10

76—Pits

Pits — — — — — — — — —

Data Source Information

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 21, Oct 27, 2021
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December 2019 RUNOFF TREATMENT AND CONTROL 

R&O 19-5, Amended by R&O 19-22 Chapter 4 – Page 25 

 

TABLE 4-4 
  

Recurrence Interval Total 24-Hour 

Precipitation Depth 

(water equivalent inches) 

2-year  2.5 

5-year  3.10 

10-year  3.45 

25-year 3.90 

 

4.08.3 Infiltration-based Design  

 

a. For purposes of sizing infiltration-based facilities, the following apply: 

 

1. Soil data should be obtained from either:  

 

A) Soil series data as mapped on the NRCS WebSoil Survey . 

The more common soil series within the District, and key 

data for design purposes, are listed in Table 4-5. 

 

B) Onsite infiltration tests at multiple locations (1 per ¼ acre or 

1 per 2 proposed infiltration-based facilities, as needed to 

support facility design), performed at the depth of the base of 

the infiltration facility. 

 

2. Where required, infiltration testing of native soil shall use either 

open pit or encased falling head infiltration methods, or a double-

ring infiltrometer. For medium and large projects, these tests must 

be performed by a qualified civil engineer (PE) or certified 

engineering geologist (CEG). A factor of safety of 2 shall be used. 

 

3. The following conditions will be assumed to preclude infiltration, 

and will require appropriate documentation of site conditions: 

 

A) “High” or “very high” landslide susceptibility. (Note: areas 

with moderate landslide susceptibility require dispersed 

infiltration unless accompanied by a geotechnical report 

describing conditions under which infiltration can be safely 

implemented.) 

 

B) Depth to seasonal high groundwater, persistent restrictive 

layer, or competent bedrock  < 36 inches below ground 

surface. 

 

C) Presence of subsurface contamination, such as would be 

documented in a “no further action” determination following 

site cleanup or listing as an active cleanup site by Oregon 

Department of Environmental Quality. 
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            TABLE 4-6 

Post-Development Peak 

Runoff Rate 

Pre-Development Peak  

Runoff Rate Target 

2-year, 24-hour 2-year, 24-hour 

10-year, 24-hour 10-year, 24-hour 

25-year, 24-hour 25-year, 24-hour 

 

c. When required as a hydromodification approach, a combination of on-site 

detention and infiltration approaches may be used.  Approaches shall be 

designed such that 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. 

           TABLE 4-7 

Post-Development Peak 

Runoff Rate 

Pre-Development Peak  

Runoff Rate Target 

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 

 

d. If a proposed project includes modified impervious surface 

(Redevelopment), a curve number (CN) of 75 shall be used as the pre-

developed condition for all modified impervious surfaces.  The CN for 

new impervious surfaces shall be based on actual Pre-Development site 

conditions.  

 

4.08.7 Flow Duration Curve Matching Hydraulic Design Criteria  

 

a. Flow Duration Curve Matching Detention design shall be assessed by 

dynamic flow routing through the basin.  Acceptable analysis programs 

include those listed below. 

 

1. TRUST interface to HSPF 

2. Site specific HSPF model with local climate and geographic data, 

as approved by the District 

 

c. When using Flow Duration Curve Matching Detention, stormwater 

discharges shall maintain the duration of high flows at their pre-

development levels for all flows greater than one-half of the 2-year peak 

flow to the 10-year peak flow.  Projects that also require detention due to a 

downstream conveyance capacity deficiency must also maintain the post-

development 25-year peak flow rate at the pre-development 25-year peak 

flow rate.  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 


