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Purpose

The purpose of this report is analyze the impacts the proposed development will have on the
existing stormwater conveyance system. The report will also document the criteria and
methodology by which the proposed system will be designed per the requirements by Clean
Water Services (CWS) Design and Construction Standards (R&O 07-20). The report will also
provide the preliminary hydraulic analysis results.

Existing Conditions

The site is bounded by Highway 99W to the north and residential development to the east and
south. The site is outlined in ORANGE below. The topography slopes from the southwest to the
northeast at slopes considered as "Rolling" per the ODOT Hydraulics Manual.

The land is currently undeveloped and is predominately urban pasture grass and weeds.
Blackberry brush is also present throughout the site. The easterly side has an identified wetland
and a drainage way that appears to be the headwaters of a tributary to Cedar Creek per the
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attached City of Sherwood Stormwater Master Plan Watershed Map. A roadside ditch runs
parallel to Highway 99W. Both drain into a 27-inch culvert that crosses under the highway and
then follows the natural drainage path. Existing site plans have been attached in Appendix A for
reference.

Soil Type

On-site soil classifications were obtained from the United States Department of Agriculture
Natural Resources Conservation Service (NRCS) web site. A custom soil report for the site has
been attached in Appendix B. The Table 1 below outlines the Hydrologic Soil Group (HSG) for
each soil.

Table 1

NRCS Map Soil Classification HSG Rating
Unit Number

Per the NRCS soil report, 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. Because the natural slope
of the site and existing conveyance systems surrounding the area, a HSG C will be used in the
analysis.

Proposed Conditions

The existing parcel is approximately 3.50 acres in size. Approximately 2.09 acres will be
developed into a residential subdivision. The development will consist of 13-Lots, open space, a
sensitive area that contains wetlands and a 50-foot wide wetlands buffer (vegetative corridor).
A proposed site plan has been attached in Appendix A.
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Design Methodology

Public facilities to serve the development will be constructed to governing jurisdictional
standards. The proposed stormwater conveyance system will be sized to convey the peak flows
for the 25-year storm event and have the capacity to serve the adjacent properties to the west.

Stormwater Analysis

In the hydrological analysis of the site, the SCS TR-20 runoff method was used to generate an
SCS unit hydrograph. This technique is similar to the Santa Barbara Unit Hydrograph. The
computer program "HydroCAD", by HydroCAD Software Systems LLC, was used to generate
runoff quantities and hydrographs for the various storm events. A design storm of 24-hours
duration based on the NRCS Type 1A rainfall distribution was used in the analysis. Table 2
shows the recurrence intervals and total precipitation. A computer generated output of the
pre-developed analysis with assumptions is Appendix C and developed conditions in Appendix
D.

Table 2

Recurrence Interval | Total Precipitation Depth
(vears) (inches)

Water quality flows and volumes in the design will be obtained from Clean Water Services
(CWS) Design Standards (R&O 7-20) volume and flow equations in Chapter 4.

Stormwater Quality

It is anticipated that stormwater quality for the subdivision site will be provided by a water
quality swale. This will be confirmed and refined during final engineering. A water quality
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footprint is show on the proposed site plan in Appendix A. The water quality swale will be
designed to CWS Design Standards that meets minimum residence time, maximum water
depths, velocities, geometry and length. In event that during the final design stage it is
determined that standards cannot be met, a Stormfilter by Contech® Stormwater Solutions will
be designed to treat runoff for water quality flow rates.

Stormwater Detention

It is anticipated that stormwater detention for the subdivision site will be provided by
underground detention pipes. The preliminary drainage analysis indicates that approximately
6,400 cubic feet of storage will be required to maintain pre-developed flow rates per CWS
standards. This will be confirmed and refined during final engineering. The on-site detention
system will likely consist of 500 lineal feet of 48-inch pipe with a manhole control structure.

The pre-developed and post developed site was considered a single drainage basin. Table 3
below shows the runoff release rates for both conditions. Developed release rates are
anticipated to mirror pre-developed release rates to ensure avoidance of negative impacts to
surrounding properties and downstream systems.

Table 3

Recurrence Interval | Pre-Developed Flow Rate | Pre-Developed Flow Rate
(vears) (cfs) (cfs)

There are no known downstream flow restrictions within a quarter mile at this time. No
downstream deficiencies within the quarter mile have been identified in the City of Sherwood
Stormwater Master Plan. Plate 1 of the master plan has been attached in Appendix A for
reference.
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Hydrologic Soil Group—Washington County, uregon Del Boca Vista Subdivision

Hydrologic Soil Group

Hydrolagic Soil Group— Summary by Map Unit — Washington County, Oregon (OR067)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
1 Aloha silt loam ¢ 23 61.1%
22 Huberly silt loam 'C/ID 0.4 10.5%
378 Quatamaloam,3to 7 C 1.0 27.2%
percent slopes
43 Wapato silty clay loam  C/D N 0.0 1.2%
Totals for Area of Interest 37 100.0%

Rating Options

Aggregation Method: Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components”. A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions” rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break” rule determines which value should be
returned. The "tie-break” rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie. The result returned by
this aggregation method represents the dominant condition throughout the map unit
only when no tie has occurred.

Component Percent Cutoff: None Specified

USDA  Natural Resources Web Soil Survey 5/19/2016
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Hydrologic Soil Group—Washington County, —.egon Del Boca Vista Subdivision

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

USDA  Natural Resources Web Soil Survey 5/19/2016
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Hydrologic Soil Group and Surface Runoff---vvashington County, Oregon

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

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 four hydrologic soil groups are:

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.

Surface runoffrefers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash indicates
no documented presence.

Hydrologic Soil Group and Surface Runoff-Washington County, Oregon

Map symbol and soil name Pct. of map unit | Surface Runoff Hydrologic Soil Group

1—Aloha silt loam

 Aloha 90 —cp

USDA  Natural Resources Web Soil Survey 5/19/2016
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A
Hydrologic Soil Group and Surface Runoff---vvashington County, Oregon

Hydrologic Soil Group and Surface Runoff-Washington County, Oregon

Map symbol and soil name Pct. of map unit | Surface Runoff

Hydrologic Soil Group

22—Huberly silt loam

bl e N : L

Huberly - 90 —cb
37B—Quatama loam, 3 to 7 percent slopes “
Quatama i 85 — C
43—Wapato silty clay loam ' .
Wapato 85 — oD
Labish | 3 ~|em

Data Source Information

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 13, Sep 18, 2015

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/19/2016
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Routing Diagram for Predeveloped Conditions
Prepared by {enter your company name here}, Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC




Predeveloped Conditions Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1E: Existing Conditions

Runoff = 0.15cfs@ 8.27 hrs, Volume= 4,615 cf, Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-Year Rainfall=2.50"

Area(ac) CN Description
2.090 74 >75% Grass cover, Good, HSG C
2.090 74  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
234 225 0.0400 0.16 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.50"
1.5 160 0.0625 1.75 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

24.9 385 Total

Subcatchment 1E: Existing Conditions

Hydrograph
0.16-
:
155 Type IA 24-hr
e 2-Year Rainfall=2.50"
0.12 Runoff Area=2.090 ac
. Runoff Volume=4,615 cf
g oo Runoff Depth=0.61"
3 oo Flow Length=385'

Tc=24.9 min
CN=74
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Predeveloped Conditions Type IA 24-hr 5-Year Rainfall=3.10"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1E: Existing Conditions

Runoff = 0.32cfs@ 8.22 hrs, Volume= 7,376 cf, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 5-Year Rainfall=3.10"

Area (ac) CN Description
2.090 74 >75% Grass cover, Good, HSG C
2.090 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (f/ft)  (ft/sec) (cfs)
23.4 225 0.0400 0.16 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.50"
1.5 160 0.0625 1.75 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

24.9 385 Total

Subcatchment 1E: Existing Conditions

Hydrograph
0.34
e Type IA 24-hr
028- 5-Year Rainfall=3.10"
zzj Runoff Area=2.090 ac
o.22~; Runoff Volume=7,376 cf
°2; Runoff Depth=0.97"

Flow (cfs)
©
®
Ll

Flow Length=385'
Tc=24.9 min
CN=74
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Predeveloped Conditions Type IA 24-hr 10-Year Rainfall=3.45"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1E: Existing Conditions

Runoff = 043cfs@ 8.21 hrs, Volume= 9,146 cf, Depth= 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-Year Rainfall=3.45"

Area (ac) CN Description
2.090 74 >75% Grass cover, Good, HSG C
2.090 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (f/ft)  (ft/sec) (cfs)
23.4 225 0.0400 0.16 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.50"
1.5 160 0.0625 1.75 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

24.9 385 Total

Subcatchment 1E: Existing Conditions
Hydrograph

046
0.44]

0.42- %ﬁé Type IA 24-hr

gogg 10-Year Rainfall=3.45"

gingf Runoff Area=2.090 ac

03] Runoff Volume=9,146 cf

Runoff Depth=1.21"

Flow Length=385"

Tc=24.9 min

CN=74
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Predeveloped Conditions Type IA 24-hr 25-Year Rainfall=3.90"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1E: Existing Conditions

Runoff = 0.58cfs @ 8.20 hrs, Volume= 11,557 cf, Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-Year Rainfall=3.90"

Area (ac) CN Description
2.090 74 >75% Grass cover, Good, HSG C
2.090 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
234 225 0.0400 0.16 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.50"
1.5 160 0.0625 1.75 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

24.9 385 Total

Subcatchment 1E: Existing Conditions

Hydrograph
0.65?

o Type IA 24-hr

os] 25-Year Rainfall=3.90"

0_45f Runoff Area=2.090 ac

T Runoff Volume=11,557 cf

Z 035 Runoff Depth=1.52"

3 oo Flow Length=385"

0.25 Tc=24.9 min

0.2 CN=74
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Developed Conditions
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Routing Diagram for Developed Conditions
Prepared by {enter your company name here}, Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC




Developed Conditions Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1D: Developed Conditions

Runoff = 0.56cfs @ 8.02 hrs, Volume= 8,941 cf, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-Year Rainfall=2.50"

Area (ac) CN Description
* 2.090 85 1/6 acre lots, 45% imp, HSG C

1.149 74  55.00% Pervious Area
0.940 98 45.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 1D: Developed Conditions

Hydrograph

o _

0.55«2 Type IA 24-hr

045% 2-Year Rainfall=2.50"

o.45—: Runoff Area=2.090 ac

04 Runoff Volume=8,941 cf
g oss; Runoff Depth=1.18"
o Tc=10.0 min

CN=85
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Developed Conditions Type IA 24-hr 5-Year Rainfall=3.10"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1D: Developed Conditions

Runoff = 0.84cfs@ 8.01 hrs, Volume= 12,689 cf, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 5-Year Rainfall=3.10"

Area (ac) CN Description
* 2.090 85 1/6 acre lots, 45% imp, HSG C

1.149 74 55.00% Pervious Area
0.940 98 45.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 1D: Developed Conditions

Hydrograph

0.85] '

ot Type |A 24-hr

075 5-Year Rainfall=3.10"

0‘;; Runoff Area=2.090 ac
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Developed Conditions Type IA 24-hr 10-Year Rainfall=3.45"

Prepared by {enter your company name here} Printed 5/23/2016
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1D: Developed Conditions

Runoff = 1.01cfs@ 8.00 hrs, Volume= 14,968 cf, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |A 24-hr 10-Year Rainfall=3.45"

Area (ac) CN Description
* 2.090 85 1/6 acre lots, 45% imp, HSG C

1.149 74 55.00% Pervious Area
0.940 98 45.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 1D: Developed Conditions
Hydrograph

Type IA 24-hr

10-Year Rainfall=3.45"
Runoff Area=2.090 ac
Runoff Volume=14,968 cf

g Runoff Depth=1.97"
g Tc=10.0 min
CN=85
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Type IA 24-hr 25-Year Rainfall=3.90"

Developed Conditions
Printed 5/23/2016

Prepared by {enter your company name here}
HydroCAD® 10.00-17 s/n 09412 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1D: Developed Conditions

Runoff = 123cfs @ 7.99 hrs, Volume= 17,970 cf, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |A 24-hr 25-Year Rainfall=3.90"

Area (ac) CN Description
* 2.090 85 1/6 acre lots, 45% imp, HSG C

1.149 74 55.00% Pervious Area
0.940 98 45.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 1D: Developed Conditions
Hydrograph

Type IA 24-hr
25-Year Rainfall=3.90"
] Runoff Area=2.090 ac
Runoff Volume=17,970 cf

Runoff Depth=2.37"
Tc=10.0 min
CN=85

Flow (cfs)
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