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1.0 INTRODUCTION 
 
This report represents the preliminary storm drainage and stormwater analysis for the 
Pine Street Mixed Use development project.  The basis of this report is to comply with 
the City of Sherwood, Clean Water Services (CWS), and the State of Oregon’s regulations 
and engineering standards as well as the latest edition of the Oregon Plumbing Specialty 
Code (OSPC).  Compiled in this report are the design criteria for the site, the hydrologic 
methodology, and the preliminary drainage analysis. 
 
 
2.0 SITE DESCRIPTION AND LOCATION 
 
The proposed project is a 5-unit live-work for multi-family attached townhomes. The 
property is identified as tax lot 3100 of Tax Map 2S132BC and is approximately 0.11 
acres. The site is currently addressed as 22415 SW Pine Street and is located at the 
southwest corner of the intersection of ZSW Pine Street and SW Second Street. The 
property lies within the Old Town Smockville Overlay area and is zoned Retail 
Commercial (RC) by the City of Sherwood’s land use ordinance. 
 
3.0 EXISTING CONDITIONS 
 
The site is currently vacant with grass cover and a remnant of a small concrete pad that 
will be removed with the project.  
 
The site has frontage along SW Pine Street and SW Second Street and a public alley to 
the south.  Existing City storm, sanitary and water systems surround the property and 
are available to serve the development.  
 
3.1 Site Topography 
 
The property is relatively flat, sloping from the center of the south property line. The high point 
of the site is in the northeast corner of the property at an elevation of approximately 195.5 feet 

with a relative low point along the east property line at an approximate elevation of 194.9 
feet. 
 
The properties abutting the site are all zoned Retail Commercial.   Parcels across SW 2nd 
Street, west of the site, are zoned Medium Density Residential Low (MDRL). 
 
3.2 Soil Type 
 
The predominant soil found on site is Aloha silt loam with the corresponding hydrologic 
soil group (HSG) designation ‘C/D’, as shown on the attached Natural Resources 
Conservation Service (NRCS) soil survey for Washington County. The entire site is 
assumed to have ‘D’ soils for the purposes of this report. 
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Table 3-2: Hydrologic Soil Group Ratings 

NRCS Map Unit 
Symbol 

NRCS Map Unit Name 
Hydrologic Soil Group 

Rating 

1 Aloha silt loam C/D 

 
3.3 Runoff Curve Numbers 
 
Predeveloped pervious areas will use a Runoff Curve Number (RCN) of 80 
corresponding to “Open Space” cover type (HSG designation ‘D’) in good condition 
while developed pervious areas will use a Runoff Curve Number (RCN) of 89 
corresponding to “Open Space” cover type (HSG designation ‘D’) in fair condition A 
runoff curve number of 98 will be used for all predeveloped and developed 
impervious areas (refer to the SCS Runoff Curve Numbers Exhibit). 
 

Table 3.3 – Runoff Curve Numbers 

Land Description Existing RCN Proposed RCN 

Open Space, Fair Condition -- 84 

Open Space, Good Condition 80 -- 

Impervious 98 98 

 
4.0 PROPOSED IMPROVEMENTS 
 
We will be constructing impervious surfaces as a result of the public and private street 
improvements, and private driveways along with the eventual buildings and sidewalks.  
Public utilities will be extended throughout the site for the use of the proposed lots.  
This project proposes to construct a trapped catch basin located in the southwest corner 
of the site to accommodate for water quality treatment and detention for the currently 
proposed subdivision.  
 
We will be constructing impervious surfaces as a result of the public street 
improvements and private driveway along with the eventual townhomes and sidewalks.  
Private utilities will be extended into the site for the use of the mixed-use development.  
 
The project will treat its collected runoff in a proprietary single cartridge stormfilter 
catch basin. The proposed storm drainage system will convey runoff into an existing 
public main located in SW 2nd Street.   
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4.1 Hydrology/Hydraulic Methodology 
 
Using the Santa Barbara Urban Hydrograph (SBUH) method based on a Type 1A rainfall 
distribution, the site has been analyzed to determine the proposed peak runoff rates for 
the 2, 5, 10, and 25-year 24-hour storm event.  The SBUH method uses runoff curve 
numbers in conjunction with the property’s hydrologic soil group to model the site’s 
permeability.    
A predeveloped time of concentration of 11.73 minutes and a developed time of 
concentration of 5.00 minutes were calculated using the methodology outlined in the 
TR-55 technical manual (refer to the Time of Concentration Calculations and Exhibits).  
 
Rainfall depths for all storm events used in the calculations and design of the proposed 
storm drainage system are found in latest edition of Clean Water Services (CWS) Design 
and Construction Standards and as shown below. 
 

Table 4.1 – 24-Hour Rainfall Depth (CWS) 

Recurrence Interval, Years 2 5 10 25 

24-Hour Depths, Inches 2.50 3.10 3.45 3.90 

 
4.2 Water Quality  
 
As required by Clean Water Services, we will treat runoff from any new impervious 
surface created as a result of the proposed development and for any existing impervious 
areas to remain.  The water quality facility will be designed to treat storm water 
generated by 0.36 inches of precipitation falling in 4 hours with an average storm return 
period of 96 hours.  The water quality facility, in conjunction with the sumped catch 
basins, will remove a minimum of 65% of the Total Phosphorous (TP) from the storm 
water runoff. 
 
Owners of new development and other activities which create or modify 1,000 square 
feet or greater of impervious surfaces, or increase the amount of stormwater runoff or 
pollution leaving the site, are required to implement or fund permanent water quality 
approaches to reduce contaminants entering the storm and surface water system. 
 
Runoff from the roof of the proposed building and drive aisle (5,006 sq. ft.) will be 
conveyed into a proprietary single cartridge stormfilter catch basin manufactured by 
Contech Engineered Solutions for treatment (refer to Appendix ‘C’ – Stormfilter Catch 
Basin Detail). 
 
The water quality catch basin will provide treatment for all contributing impervious 
surfaces in accordance with the Clean Water Services’ “Design and Construction 
Standard’s for Sanitary and Storm Water Management” (R&O 19-22) Section 4.04.  
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The new impervious area (2,816 sq. ft.) created by the half street improvement of SW 
2nd Street and the pavement replacement for the utility trenches in SW Pine Street are 
not collected and will not be treated.  A water quality fee-in-lieu payment for these 
areas is requested with the project. 
     

Table 4.2 – Basin Cover Type (Existing) 

Cover Type Area (sq. ft.) Area (acres) 

Modified Impervious Area 2,426 0.06 

Pervious Area 5,655 0.13 

Total 8,081 0.19 

 

Table 4.2.1 – Basin Cover Type (Proposed) 

Cover Type Area (sq. ft.) Area (acres) 

Impervious Area 7,822 0.18 

Pervious Area 259 0.01 

Total 8,081 0.19 

 
As required by CWS, Section 4.08.1.d.1, the proposed development is required to treat 
all new impervious surfaces and three times the modified impervious surface, up to the 
total existing impervious surface on the site. The area requiring treatment is shown in 
the formula below: 
 
Treatment Area = New Impervious + 3(Modified Impervious) 
Treatment Area = 5,396 + 3(2,426) = 12,674 sq. ft., use 2,426 sq. ft. for ex. imp. area. 
Treatment Area = 7,822 sq. ft 
 
4.3 Detention  
 
Water quantity control is not proposed as part of this development (See Section 5.0 – 
Downstream Analysis below) 
 
4.4  Hydromodification 
 
Section 4.03.1 of Clean Water Services’ Design and Construction Standard’s for Sanitary 
and Storm Water Management (R&O 19-22) requires that owners of new development 
and other activities which create and/or modify 1,000 square feet or greater of 
impervious surface are required to implement or fund techniques to reduce impacts to 
the downstream receiving water body. 
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The proposed development is requesting a fee-in-lieu payment for construction or 
implementation of a Hydromodification Approach in accordance with District Rates and 
Charges and Section 4.03.2a listed below. 
 

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

 
4.5 Conveyance 
 
The conveyance system for the site consists of an underground pipe system, roof drains, 
and a filtered catch basin.  Stormwater from the site will be conveyed to an existing 18” 
storm system located in SW 2nd Avenue.  As per the requirements of CWS, the drainage 
system will be designed to convey the 25-year storm event and comply with the 
requirements of the Uniform Plumbing Code. 
 
Using a Manning’s ‘n’ value of 0.013, the minimum slope required to convey the 25-year 
storm event in a 6”, 8”, 10”, and a 12” PVC pipe for this development is 0.0110, 0.0075, 
0.0060, and 0.005 ft./ft. respectively (refer to the Stormwater Conveyance Calculations). 
 
5.0 DOWNSTREAM ANALYSIS 
 
Per CWS Section 2.04.2.m.3.A, any 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 shall perform a capacity and condition analysis of existing 
downstream storm facilities and conveyance elements receiving flow from the proposed 
development. The analysis shall extend downstream shall continue for one-quarter (1/4) 
of a mile; or until the additional flow constitutes less than 5 percent of the total 
tributary drainage flow. 
 
Runoff from the development is discharged into an existing 18-inch storm main in SW 
2nd Street.  The existing main conveys stormwater downstream approximately 740 feet 
southwest from the subject site where it is upsized to a 36-inch reinforced concrete 
pipe. Runoff from the project is ultimately outfalls into an existing swale in Stella Olson 
Park.  As shown on the CWS Hydromodification mapping, the receiving reach has a 
moderate risk level. 
 
As shown in Appendix ‘D’ – Stormwater Management Report for the Sherwood 
Downtown Streetscape Improvements Phase A, a downstream analysis of existing and 
future stormwater improvements for this storm network was conducted determining 
the system had capacity to convey runoff from the proposed development. 
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6.0 CONCLUSION 
 
Based on the supporting stormwater calculations and attached analysis, it is the opinion 
of Pioneer Design Group that the development of the Pine Street Mixed Use 
development project will not adversely affect the existing downstream drainage system 
or adjacent property owners. A proprietary water quality stormfilter catch basin will 
provide treatment for the proposed building and driveway.  A fee-in-lieu payment is 
proposed for hydromodification and the uncollected, modified impervious areas in SW 
2nd and Pine Streets.  Water quantity control is not required as there are no capacity 
restrictions on the downstream receiving conveyance system. Therefore, all the 
requirements associated with the City of Sherwood and Clean Water Services’ design 
and construction standards have been met for this project.  
 
7.0 VICINITY MAP 
 

 

 SITE 
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Hydrologic Soil Group

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

1 Aloha silt loam C/D 0.1 100.0%

Totals for Area of Interest 0.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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LEGEND

EXISTING SLOPE DIRECTION

EXISTING TREE TO BE REMOVED

WATER METER

TELECOMMUNICATION PEDESTAL

LIGHT POLE

UNDERGROUND POWER LINE

GAS LINE

SANITARY SEWER LINE

STORM DRAINAGE LINE

EXISTING CONCRETE

EXISTING ASPHALT PAVEMENT

STORM MANHOLE

FIRE HYDRANT ASSEMBLY

WATER VALVE

SANITARY MANHOLE

CATCH BASIN/DRAIN INLET

MAILBOX

OVERHEAD WIRE

RIGHT-OF-WAY LINE

WATER LINE

COMMUNICATION LINE

BOUNDARY LINE

EXISTING LOT LINE

WOOD FENCE (AS NOTED)

EXISTING 1' CONTOUR

EXISTING 5' CONTOUR

CENTER LINE

POWER POLE

GAS VALVE

CONIFEROUS TREE (DBH)

DECIDUOUS TREE (DBH)

GAS METER

EXISTING BUILDING FOOTPRINT

COMMUNICATION VAULTV
C

UTILITY EXTENSION

ELECTRIC PEDESTAL

STORM DITCH INLET

CHAIN LINK FENCE (AS NOTED)

FOUND SURVEY MONUMENT AS NOTED

STREET SIGN

DEMOLITION NOTES
REMOVE EXISTING CONCRETE.1

2 REMOVE EXISTING ASPHALT PAVING.

3

4

5

REMOVE EXISTING SANITARY LATERAL.

6 REMOVE AND RELOCATE EXISTING TELEPHONE PEDESTAL.
COORDINATE WITH APPROPRIATE FRANCHISE UTILITY
COMPANY.

7 RELOCATE EXISTING UTILITY POLE. CONTRACTOR TO
COORDINATE WITH APPROPRIATE FRANCHISE UTILITY
COMPANY.

REMOVE EXISTING WOOD FENCE INCLUDING FOOTINGS,
POSTS AND ASSOCIATED APPURTENANCES.

REMOVE EXISTING WATER METER AND SERVICE.
COORDINATE WITH THE CITY OF SHERWOOD.

8 PROTECT EXISTING CHAIN LINK FENCE ON ADJACENT
PROPERTY.

9 REMOVE EXISTING STREET TREE.

10 REMOVE AND REPLACE EXISTING SIGN AND POSTS.
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BOUNDARY LINE

PROPOSED LOT LINE

PROPOSED EASEMENT LINE

PROPOSED RIGHT-OF-WAY

PROPOSED CENTERLINE

LEGEND

PROPOSED ASPHALT PAVEMENT

PROPOSED STORM LINE

PROPOSED SANITARY LINE

PROPOSED DOMESTIC WATER SERVICE

PROPOSED STANDARD CURB

PROPOSED CONCRETE SIDEWALK

WATER NOTES
HOT TAP EXISTING 8" WATER MAIN.1

INSTALL FIRE HYDRANT.2

INSTALL WALL MOUNTED FIRE DEPARTMENT CONNECTION.3

INSTALL DOUBLE CHECK DETECTOR ASSEMBLY.4

INSTALL DOMESTIC WATER METER.5

SANITARY NOTES
PROPOSED CONNECTION TO EXISTING SANITARY MAIN
WITH INSERTA-TEE.

STORM NOTES
PROPOSED CONNECTION TO EXISTING STORM MAIN WITH
INSERTA-TEE.

1

CONCRETE STORMFILTER CATCH BASIN (6-FT DEEP).
FILTER MEDIA: ZPG

2

CONNECT ROOF DOWNSPOUTS TO FILTERED CATCH
BASIN

3

GENERAL UTILITY NOTES

INSTALL WESTBROOKE 75 WATT STREET LIGHT.

1

REMOVE EXISTING UTILITY POLE.

APPROXIMATE STREET LIGHT
LOCATION (FINAL LOCATION WILL BE
DESIGNED BY A LIGHTING ENGINEER).

PROPOSED FIRE WATER SERVICE

SD

SS

FW

DW

PROPOSED CURB AND GUTTER

PROPOSED CONCRETE PAVEMENT

PROPOSED FIRE HYDRANT

PROPOSED FIRE DEPARTMENT CONNECTION

DCDA
PROPOSED DOUBLE CHECK DETECTOR
ASSEMBLY

RP
PROPOSED REDUCED PRESSURE BACKFLOW
ASSEMBLY

WM PROPOSED WATER METER

INSTALL REDUCED PRESSURE BACKFLOW DEVICE.6

1

2



SOIL FEATURES FOR WASHINGTON COUNTY

Frequency Duration Months

Aloha:

1

Amity:

2

Astoria:

       3E, 3F

Briedwell:

4B, 5B, 5C, 5D

Carlton:

6B, 6C

Cascade:

7B, 7C, 7D, 7E, 7F

Chehalem:

8C

Chehalis:

9, 10

Cornelius:

11B, 11C, 11D, 11E, 11F:

Cornelius part

Kinton part C NONE NONE NONE

Cornelius Varient:

12A, 12B, 12C

Cove:

13, 14

Dayton:

15

Delena:

16C

Goble:

17B, 17C, 17D, 17E, 18E, 18F

Helvetia:

19B, 19C, 19D, 19E

Hembre:

20E, 20F, 20G

Hillsboro:

21A, 21B, 21C, 21D

Hubberly:

22

Jory:

23B, 23C, 23D, 23E, 23F

Kilchis:

24G

Kilchis part

Klickitat part B NONE NONE NONE

Flooding 

C

NONE

COMMON

NONE

NONE

NONE

NONE

NONE

NONENONE

NONE

NONE

NONE

NONE

NONENONE NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NOV-MAR

NONE

NONE

DEC-APR

NONE

NONE

NONE

NONE

NONE NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

BRIEF

NONE

NONE

NONE

NONE

NONE

BRIEF

NONE

NONE

NONE

NONE

NONE

NONE

D

C

D

D

C

C

B

B

B

C

C

B

B

C

C

D

Soil name and map symbol

C

C

B

Hydro-

logic

group

NONE

COMMON

NONE

NONE

NONE

3821_Prelim Hydro.xls\WACO SOIL FEATURES
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RUNOFF CURVE NUMBERS (TR55)

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

Cover description

Cover type and hydrologic condition

Average percent 

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 (CNs are determined using cover types similar to those in 

table 2-2c)

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 hava 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.

CN for hydrologic soil group

1: Average runoff condition, and Ia = 0.2S.



MANNING'S  "n" VALUES

SHEET FLOW EQUATION MANNING'S VALUES ns

Smooth Surfaces (concrete, asphault, gravel, or bare hand packed soil) 0.011

Fallow Fields or loose soil surface (no residue) 0.05

Cultivated soil with residue cover (< 20%) 0.06
Cultivated soil with residue cover (> 20%) 0.17

Short prairie grass and lawns 0.15

Dense grasses 0.24

Bermuda grasses 0.41

Range (natural) 0.13

Woods or forrest with light underbrush 0.40

Woods or forrest with dense underbrush 0.80

SHALLOW CONCENTRATED FLOW (after initial 300 ft of sheet flow, R = 0.1) ks

Forrest with heavy ground litter and meadows  (n  =  0.010) 3

Brushy ground with some trees (n = 0.060) 5

Fallow or minimum tillage cultivation (n = 0.040) 8

High grass (n = 0.035) 9

Short grass, pasture and lawns (n = 0.030) 11

Nearly bare ground (n = 0.25) 13

Paved and gravel areas (n = 0.012) 27

CHANNEL FLOW (Intermittent)  (At the beginning of all visible channels, R = 0.2) kc

Forested swale with heavy ground cover (n = 0.10) 5

Forested drainage course/ravine with defined channel bed (n = 0.050) 10

Rock-lined waterway ( n = 0.035) 15

Grassed waterway (n = 0.030) 17

Earth-lined waterway (n = 0.025) 20

CMP pipe (n = 0.024) 21

Concrete pipe (n = 0.012) 42

Other waterways and pipe   0.508/n

CHANNEL FLOW (continuous stream, R = 0.4) kc

Meandering stream (n = 0.040) 20

Rock-lined stream (n = 0.035) 23

Grass-lined stream (n = 0.030) 27

Other streams, man-made channels and pipe (n = 0.807/n)

3821_Prelim Hydro.xls\MANNING'S COEFFICIENTS

1/25/2021



JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

NEW IMPERVIOUS AREA (ON-SITE)

PROPOSED BUILDING 3,500.00 ft
2

STREET PAVEMENT (PRIVATE) 1,506.00 ft
2

5,006.00 ft
2

0.11 ac

NEW IMPERVIOUS AREA (OFF-SITE)

STREET PAVEMENT (PUBLIC) 1,319.00 ft
2

SIDEWALKS (PUBLIC) 1,497.00 ft
2

2,816.00 ft
2

0.06 ac

EXISTING IMPERVIOUS AREA

STREET 1,237.00 ft
2

SIDEWALKS 1,189.00 ft
2

2,426.00 ft
2

0.06 ac

Total Shed Area 8,081.00 ft
2

0.19 ac

Existing Impervious Area 2,426.00 ft
2

0.06 ac

% Impervious 30.0 %

Proposed Impervious Area 7,822.00 ft
2

0.18 ac

% Impervious 96.8 %

NOTE:

W.Q. IMPERVIOUS AREA =  5,396 +

W.Q. IMPERVIOUS AREA =  5,396 +

W.Q. IMPERVIOUS AREA REQUIRING TREATMENT = ft
2

IMPERVIOUS AREA CALCULATIONS

7,278

W.Q. IMPERVIOUS AREA = NEW IMP AREA + 3*(MODIFIED), UP TO TOTAL EXISTING 

IMPERVIOUS

(Therefore, use 2,426 sf of existing impervious area)

2426

7,822

3821_Prelim Hydro.xls\IMPERVIOUS AREA

2/7/2021
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Existing Conditions Impervious Area
PINE STREET MIXED USE

PINE STREET MIXED USE

382-001

EXHIBIT

1 2

TOTAL SITE AREA = 8,081 SF = 0.186 Ac.
MODIFIED IMPERVIOUS AREA = 2,426 SF = 0.056 Ac.
PERVIOUS AREA = 5,655 SF = 0.130 Ac.

LEGEND

MODIFIED IMPERVIOUS AREA
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Developed Impervious Area
PINE STREET MIXED USE

PINE STREET MIXED USE

382-001

EXHIBIT

2 2

TOTAL SITE AREA = 8,081 SF = 0.156 Ac.
IMPERVIOUS AREA = 7,822 SF = 0.180 Ac.
PERVIOUS AREA = 259 SF = 0.006 Ac.

LEGEND

IMPERVIOUS AREA



JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

Accum.

LAG ONE: SHEET FLOW (FIRST 72  FEET) Tc

Tt = Travel time 

Manning's "n " = 0.15

Flow Length, L  = 72 ft  ( 300 ft. max.)

P = 2-year, 24hr storm = 2.5 in

Slope, S0 = 0.009 ft/ft

11.73 min. 11.73 min.

TOTAL PREDEVELOPED TIME OF CONCENTRATION (Tc) = 11.73 min.

PREDEVELOPED TIME OF CONCENTRATION

( )( )
4.0

0

5.0

8.0

)()(

*42.0

SP

Ln
TT =

3821_Prelim Hydro.xls\PREDEVELOPED Tc
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JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

Catchment Time 5 min.

Longest Run of Pipe 0 ft

Velocity of Flow 3 ft/s

Time in Pipe = (0 ft)/(3.00 ft/s) = 0 s

TOTAL DEVELOPED Tc = 5 min.

DEVELOPED TIME OF CONCENTRATION 

3821_Prelim Hydro.xls\DEVELOPED Tc
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JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

REFERENCES:

2. Discussions with City of Sherwood and Clean Water Services.

PROPOSED TREATMENT METHODS:

15%

50%

total 65%

DESIGN STORM:

0.36  inches

4  hours

96  hours

Storm Window: 2 weeks

IMPERVIOUS AREA:

Watershed Area: 0.18 acres

Percent imp: 100 %

Impervious Area: 0.18 acres

0.02 cfs

WATER QUALITY CALCULATIONS

1. Clean Water Services R&O 19-22.

REQUIRED WATER QUALITY TREATMENT: 65% Phosphorus Removal.

1. Sumped Catch Basins

2. Bio-Filtration Swale

Precipitation: 

Storm Duration:

Storm Return Period: 

Design Inflow = (0.18 ac)*(43560 ft^2/ac)*(0.36 in / 4.0 hrs) = 

(Stormfilter Catch Basin)

3821_Prelim Hydro.xls\SFCB
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JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

DESIGN DURATION PRECIP AREA % AREA CN AREA CN TIME Q

STORM TOTAL IMP PERV. PER. IMP. IMP. (MIN) (CFS)

(YR) (HR) (IN) (AC) (AC) (AC)

2 24 2.5 0.19 30.00 0.13 80 0.06 98 11.73 0.05

2 24 2.5 0.19 96.80 0.01 84 0.18 98 5.00 0.12

10 24 3.45 0.19 30.00 0.13 80 0.06 98 11.73 0.09

10 24 3.45 0.19 100.00 0.00 84 0.19 98 5.00 0.17

25 24 3.9 0.19 30.00 0.13 80 0.06 98 11.73 0.11

25 24 3.9 0.19 100.00 0.00 84 0.19 98 5.00 0.19

100 24 4.5 0.19 30.00 0.13 80 0.06 98 11.73 0.13

100 24 4.5 0.19 96.79 0.01 84 0.18 98 5.00 0.22

SANTA BARBARA URBAN HYDROGRAPHS

DEVELOPED 25-YEAR PEAK DISCHARGE

PREDEVELOPED 100-YEAR PEAK DISCHARGE

DEVELOPED 100-YEAR PEAK DISCHARGE

PREDEVELOPED 2-YEAR PEAK DISCHARGE

DESCRIPTION

DEVELOPED 2-YEAR PEAK DISCHARGE

PREDEVELOPED 10-YEAR PEAK DISCHARGE

DEVELOPED 10-YEAR PEAK DISCHARGE

PREDEVELOPED 25-YEAR PEAK DISCHARGE

3821_Prelim Hydro.xlsSBUH
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JOB NUMBER: 382-001

PROJECT: Pine Street Mixed Use

FILE: 3821_hydro_planning

Design Storm: 25 YR

Storm Duration: 24 HRS

Precipitation: 3.9 IN

Manning's "n" 0.013

INC. AREA % AREA CN AREA CN TIME Q PIPE SLOPE Qf Q/Qf Vf V/Vf ACTUAL

AREA TOTAL IMP. PERV. PER. IMP. IMP. (MIN) (CFS) SIZE V

LINE (AC) (AC) (AC) (AC) (IN) (FT/FT) (CFS) (%) (FPS) (%) (FPS)

ENTIRE SHED 0.19 0.19 96.8 0.01 84 0.18 98 5.00 0.19 4 0.0200 0.27 0.69 3.09 1.11 3.42

ENTIRE SHED 0.19 0.19 96.8 0.01 84 0.18 98 5.00 0.19 6 0.0110 0.59 0.32 3.01 0.86 2.59

ENTIRE SHED 0.19 0.19 96.8 0.01 84 0.18 98 5.00 0.19 8 0.0075 1.05 0.18 3.01 0.70 2.10

ENTIRE SHED 0.19 0.19 96.8 0.01 84 0.18 98 5.00 0.19 10 0.0056 1.64 0.11 3.01 0.60 1.80

  STORMWATER CONVEYANCE CALCULATIONS

3821_Prelim Hydro.xls\CONVEYANCE

2/7/2021
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Preliminary Storm Drainage Report  Pine Street Mixed Use 
  Sherwood, Oregon 

   

  PDG Project #: 382-001 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX ‘A’ – CITY OF SHERWOOD UTILITY MAPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









Preliminary Storm Drainage Report  Pine Street Mixed Use 
  Sherwood, Oregon 

   

  PDG Project #: 382-001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX ‘B’ – HYDROMODIFICATION MAP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Preliminary Storm Drainage Report  Pine Street Mixed Use 
  Sherwood, Oregon 
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APPENDIX ‘C’ – STORMFILTER CATCH BASIN DETAIL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



28" x 28" [711 x 711]
VANED  INLET GRATE

(SOLID OPTIONAL WITH
INLET PIPE)

PLAN VIEW

PLAN VIEW
CASTINGS NOT SHOWN

FLOW

28" x 28"  [711 x 711]
ACCESS COVER

RIGHT SIDE VIEWELEVATION VIEW

2'
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" [
71

1]
IN
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D

E 
R

IM

2'-4" [711]
INSIDE RIM

2'-4" [711]
INSIDE RIM

2'
-8

" [
81

3]
5'-1" [1549]

OUTLET PIPE
WITH BOOT
(12" [300]Ø MAXIMUM)

OPTIONAL INLET PIPES
AND ALTERNATE

OUTLET PIPE
LOCATIONS

2'
-0

" [
61

0]

4'-5" [1346]

BYPASS
WEIR WALL

STORMFILTER
CARTRIDGE
(OPTIONAL)

ALTERNATE OUTLET
PIPE LOCATIONS

OUTLET PIPE
WITH BOOT

2'-0" [610]

2'-8" [813]

2.3' [701] MIN. (18" [457])
3.05' [930] MIN. (27" [686])

  SEE LINKING OPTIONS ABOVE
FOR MAXIMUM RIM TO INVERT

BYPASS
WEIR WALLSTORMFILTER

CARTRIDGE

CARTRIDGE
DECK

BYPASS
WEIR WALL

FINISHED GRADE

STORMFILTER
CARTRIDGE
(STANDARD)

OPTIONAL INLET
PIPE INVERT 6" [152]
MIN. ABOVE OUTLET

PIPE INVERT

SINGLE UNITDUAL UNIT

GRATESOLID GRATE SOLIDGRATE SOLID FLOW

TRIPLE UNIT

GRATESOLIDSOLID FLOWFLOWGRATE SOLID SOLID

QUAD UNIT

GRATESOLIDSOLID FLOWSOLIDGRATE GRATE GRATESOLID

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 4.30' [1311]

CONCRETE CATCHBASIN
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STANDARD DETAIL
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www.ContechES.com
11815 NE Glenn Widing Dr ive, Portland, OR 97220

800-548-4667         503-240-3393         800-561-1271 FAX

STORMFILTER DESIGN NOTES
·   CONCRETE CATCHBASIN STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCAL APPROVALS
·   PEAK CONVEYANCE CAPACITY  IS 1.3 CFS
·   CONCRETE CATCHBASIN STORMFILTER IS AVAILABLE WITH UP TO TWO (2), 18" [457] OR 27" [686] TALL CARTRIDGES
·   UP TO 4 INDIVIDUAL UNITS MAY BE LINKED FOR AN ULTIMATE CAPACITY OF EIGHT (8) CARTRIDGES

CARTRIDGE SIZE (in. [mm]) 27 [686] 18 [457]
ACTIVATION HEAD  (ft. [mm]) 3.05 [930] 2.3 [701]
SPECIFIC FLOW RATE (gpm/sf [L/s/m2]) 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68]
CARTRIDGE FLOW RATE (gpm [L/s]) 22.5 [1.4] 18.79 [1.19] 11.25 [0.71] 15 [0.95] 12.53 [0.79] 7.5 [0.47]
*  1.67 gpm/sf  [1.13 L/s/m2] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB® (PSORB) MEDIA ONLY

SITE SPECIFIC
DATA REQUIREMENTS

STRUCTURE ID
WATER QUALITY FLOW RATE (cfs [L/s])
PEAK FLOW RATE (cfs [L/s])
RETURN PERIOD OF PEAK FLOW (yrs)
CARTRIDGE SIZE (27, 18)
CARTRIDGE FLOW RATE
MEDIA TYPE (PERLITE, ZPG, PSORB)
NUMBER OF CARTRIDGES REQUIRED
RIM ELEVATION

PIPE DATA: INVERT MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE

NOTES/SPECIAL REQUIREMENTS:

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.
3. ALTERNATE DIMENSIONS ARE MILLIMETERS [mm] UNLESS NOTED OTHERWISE.
4. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE.  www.ContechES.com
5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
6. FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING.  RADIAL MEDIA DEPTH

SHALL BE 7-INCHES [178].  FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.
7. SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM [L/S]) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF [m2]).
8. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 0'-2" [51] AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES
1. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.
2. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER

STRUCTURE.
3. CONTRACTOR TO PROVIDE AND INSTALL PIPES.  MATCH PIPE INVERTS SHOWN ON PROJECT SPECIFIC DRAWINGS.
4. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

LINKING OPTIONS SHOWN BELOW.  FLEXIBLE INLET PIPE, GRATED AND SOLID COVER PLACEMENT.  MAXIMUM HEIGHT FOR LINKED UNITS VARIES.
CONTACT YOUR CONTECH REPRESENTATIVE FOR MORE INFORMATION

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U.S. PATENTS:  5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.
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APPENDIX ‘D’ – STORMWATER MANAGEMENT REPORT 
for the 

SHERWOOD DOWNTOWN STREETSCAPE IMPROVEMENTS 
PHASE A  
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APPENDIX E’ – PRIVATE STORMWATER FACILITY AGREEMENT 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 



Page 1 of 3 – Private Stormwater Facility Agreement 

After Recording Return to: 
Clean Water Services 
2550 SW Hillsboro Hwy. 
Hillsboro, OR 97123 
 
 
 
 
 
 
 
 
 
 
 
 

PRIVATE STORMWATER FACILITIES 
AGREEMENT 

 
This Agreement is made and entered into this _______ day of ________________ 20___, by and between Clean Water Services 
(District) and ________________________ (Owner) whose address is ______________________________________. 
 
 RECITALS 
A. Owner has developed or will develop the Facilities listed below. (List the type of private stormwater facilities on 
site and the quantity of each type). 

Facility type (list each)      Quantity     
 

 
 
 
 
B. The Facilities enable development of property while mitigating the impacts of additional surface water and 
pollutants associated with stormwater runoff prior to discharge from the property to the public stormwater system. 
The consideration for this Agreement is connection to the public stormwater system.   
 
C. The property benefited by the Facilities and subject to the obligation of this Agreement is described below or in 
Exhibit A (Property) attached hereto and incorporated by reference.  
 
 
 
 
 
 
 
 
 
 
D. The Facilities are designed by a registered professional engineer to accommodate the anticipated volume of 
runoff and to detain and treat runoff in accordance with District’s Design and Construction Standards.  
 
E. Failure to inspect and maintain the Facilities can result in an unacceptable impact to the public stormwater system. 



Page 2 of 3 – Private Stormwater Facility Agreement 

 
NOW, THEREFORE, it is agreed by and between the parties as follows: 
 
1. OWNER INSPECTIONS  District shall provide Owner an Operations and Maintenance Plan (O&M Plan) for 
each Facility. Owner agrees to operate, inspect and maintain each Facility in accordance with the current O&M Plan 
and any subsequent modifications to the Plan. Owner shall maintain a log of inspection activities.  The log shall be 
available to District upon request or during District inspections. 
 
2. DEFICIENCIES  All aspects in which the Facilities fail to satisfy the O&M Plan shall be noted as 
“Deficiencies”. 
 
3. OWNER CORRECTIONS  All Deficiencies shall be corrected at Owner’s expense within thirty (30) days after 
completion of the inspection.  If more than 30 days is reasonably needed to correct a Deficiency, Owner shall have a 
reasonable period to correct the Deficiency so long as the correction is commenced within the 30-day period and is 
diligently prosecuted to completion. 
 
4. DISTRICT INSPECTIONS  Owner grants District the right to inspect the Facilities.  District will endeavor to 
give ten (10) days prior written notice to Owner, except that no notice shall be required in case of an emergency.  
District shall determine whether Deficiencies need to be corrected.  Owner (at the address provided in this Agreement, 
or such other address as Owner may designate in writing to District) will be notified in writing through the US Mail of 
the Deficiencies and shall make corrections within 30 days of the date of the notice.  
 
5. DISTRICT CORRECTIONS  If correction of all Owner or District identified Deficiencies is not completed 
within thirty (30) days after Owner’s inspection or District notice, District shall have the right to have any 
Deficiencies corrected.  District (i) shall have access to the Facilities for the purpose of correcting such Deficiencies 
and (ii) shall bill Owner for all costs reasonably incurred by District for work performed to correct the Deficiencies 
(District Correction Costs) following Owner’s failure to correct any Deficiencies in the Facilities. Owner shall pay 
District the District Correction Costs within thirty (30) days of the date of the invoice. Owner understands and agrees 
that upon non-payment, District Correction Costs shall be secured by a lien on the Property for the District Correction 
Cost amount plus interest and penalties. 
 
6. EMERGENCY MEASURES  If at any time District reasonably determines that the Facilities create any 
imminent threat to public health, safety or welfare, District may immediately and without prior notice to Owner take 
measures reasonably designed to remedy the threat.  District shall provide notice of the threat and the measures taken 
to Owner as soon as reasonably practicable, and charge Owner for the cost of these corrective measures. 
 
7. FORCE AND EFFECT  This Agreement has the same force and effect as any deed covenant running with the 
land and shall benefit and bind all owners of the Property present and future, and their heirs, successors and assigns.   
 
8. AMENDMENTS  The terms of this Agreement may be amended only by mutual agreement of the parties. Any 
amendments shall be in writing, shall refer specifically to this Agreement, and shall be valid only when executed by 
the owners of the Property, District and recorded in the Official Records of the county where the Property is located. 
 
9. PREVAILING PARTY  In any action brought by either party to enforce the terms of this Agreement, the 
prevailing party shall be entitled to recover all costs, including reasonable attorney’s fees as may be determined by the 
court having jurisdiction, including any appeal. 
 
10. SEVERABILITY  The invalidity of any section, clause, sentence, or provision of this Agreement shall not 
affect the validity of any other part of this Agreement, which can be given effect without such invalid part or parts. 
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IN WITNESS WHEREOF, Owner and District have signed this Agreement. 
 

NOTARIZE DOCUMENT BELOW 

 
INDIVIDUAL OWNERS SIGN BELOW 
 

____________________________________ 
Owner (Individual) 
 
____________________________________ 
Owner ( Individual) 
 
 

CORPORATE, LLC, PARTNERSHIP, TRUST OR OTHER 
LEGAL ENTITY SIGN BELOW 
 
 
        

(Entity name) 
 
By:         

(Sign here for entity) 
 

Title:         
 

CLEAN WATER SERVICES 
 
 
By:  ______________________________ 
 General Manager or Designee 
 

APPROVED AS TO FORM 
 
 
______________________________________________ 
District Counsel  

 
[Use this notary block if OWNER is an individual.] 

 
STATE OF _________________   ) 
  ) 
County of  __________________   )   
 
This instrument was acknowledged before me this _______day of __________________________, 20____,  
by      .  
 
     _____________________________________________ 
     Notary Public 
 

 
 

[Use this notary block if OWNER is an entity.] 
 
 

STATE OF _________________   ) 
  ) 
County of  __________________   )   
 
This instrument was acknowledged before me on ____________________________________(date) 
by____________________________________________(name of person) as 
_____________________________ (title) of _________________________________(name of entity). 
 
     _____________________________________________ 
     Notary Public 
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	A. Owner has developed or will develop the Facilities listed below. (List the type of private stormwater facilities on site and the quantity of each type).
	B. The Facilities enable development of property while mitigating the impacts of additional surface water and pollutants associated with stormwater runoff prior to discharge from the property to the public stormwater system. The consideration for this...
	1. OWNER INSPECTIONS  District shall provide Owner an Operations and Maintenance Plan (O&M Plan) for each Facility. Owner agrees to operate, inspect and maintain each Facility in accordance with the current O&M Plan and any subsequent modifications to...
	2. DEFICIENCIES  All aspects in which the Facilities fail to satisfy the O&M Plan shall be noted as “Deficiencies”.
	3. OWNER CORRECTIONS  All Deficiencies shall be corrected at Owner’s expense within thirty (30) days after completion of the inspection.  If more than 30 days is reasonably needed to correct a Deficiency, Owner shall have a reasonable period to correc...
	4. DISTRICT INSPECTIONS  Owner grants District the right to inspect the Facilities.  District will endeavor to give ten (10) days prior written notice to Owner, except that no notice shall be required in case of an emergency.  District shall determine...
	6. EMERGENCY MEASURES  If at any time District reasonably determines that the Facilities create any imminent threat to public health, safety or welfare, District may immediately and without prior notice to Owner take measures reasonably designed to re...
	7. FORCE AND EFFECT  This Agreement has the same force and effect as any deed covenant running with the land and shall benefit and bind all owners of the Property present and future, and their heirs, successors and assigns.
	8. AMENDMENTS  The terms of this Agreement may be amended only by mutual agreement of the parties. Any amendments shall be in writing, shall refer specifically to this Agreement, and shall be valid only when executed by the owners of the Property, Dis...
	9. PREVAILING PARTY  In any action brought by either party to enforce the terms of this Agreement, the prevailing party shall be entitled to recover all costs, including reasonable attorney’s fees as may be determined by the court having jurisdiction,...
	10. SEVERABILITY  The invalidity of any section, clause, sentence, or provision of this Agreement shall not affect the validity of any other part of this Agreement, which can be given effect without such invalid part or parts.
	NOTARIZE DOCUMENT BELOW
	STATE OF _________________   )
	)
	County of  __________________   )
	STATE OF _________________   )
	)
	County of  __________________   )

	CLEAN WATER SERVICES


