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GENERAL INFORMATION
Site Address:

Assessor’s Map and Tax Lot #:

Planning District:

Parcel Size:

Property Owner:

Applicant:

Proposed Use:

ARCHITECTURAL REVIEW DETAILS
Residential �Commercial � Industrial

Number of parking spaces:

Square footage of building(s):

Square footage of landscaping:

Square footage of paving:

Proposed density (for residential):

For City Personnel to complete:

Staff contact person:

17915 SW Pacific Highway

2S115C Tax Lot 2200

Commercial General (CG)

±0.61 Acres

Loretta Garcia Trust

Mountain West Investment Corporation

Parking lot and drive-through retail establishment

n/a

± 1,200 square feet

36

± 10,298 square feet

± 16,493 square feet
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CITY OF TUALATIN FACT SHEET

General
Proposed use:

Site area: acres Building footprint: sq. ft.
Development area: acres

Sq. ft.
Paved area: sq. ft.
Development area coverage: %

Parking

Bicycles

Landscaping
Landscaping required: % of dvpt. area

Square feet
Landscaping provided: % of dvpt. area

Square feet
Landscaped parking island area required: % Landscaped parking island area provided: %

Trash and recycling facility

For commercial/industrial projects only

For residential projects only
Number of buildings: Total sq. ft. of buildings: sq. ft.
Building stories:

Total building area: sq. ft.
Main floor: sq. ft.
Mezzanine: sq. ft.

2nd floor: sq. ft.
3rd floor: sq. ft.
4th floor: sq. ft.

Minimum standard method: square feet
Other method: square feet

Covered spaces required: Covered spaces provided:

Spaces required (see TDC 73.400)
(example: warehouse @ 0.3/1000 GFA)

@ /1000 GFA =
@ /1000 GFA =
@ /1000 GFA = Total

spacesparking required: 
accessible = 

Van pool = 
Compact = (max. 35% allowed) 
= Loading berths = 

Spaces provided:
spacesTotal parking provided: 

Standard = 
accessible = 

Van pool = 
Compact = 

Loading berths =

Parking lot and drive-through retail establishment

± 1,200

3

± 1,200
± 1,200

n/a

n/a
n/a
n/a

n/a
n/a

n/a

± 0.61
± 0.61 ± 16,493

36
36 spaces
2 spaces

10 spaces
n/a

n/a

Drive-Up
Restaurant

9.90

3

15

± 26,572

± 3815

± 235



Hydraulic Modeling Fee 

Water supply modeling is necessary for larger projects to determine the impact of the project’s water demand on 
the water supply system. Water supply modeling will be performed by a consulting engineer based on the most 
recent version of the Tualatin Water System Master Plan.  

Due to possible impacts to the water supply system, the following projects in Tualatin require hydraulic modeling 
based on the size and type of the project and projected water use for the finished project. The outcome of 
modeling could require offsite improvements to the water supply system in order to ensure that adequate water 
supply is available to serve the project and reduce impacts to the overall system.  

Hydraulic modeling of the water supply system is required for the following project type/sizes/demand: 

Project Type Criteria Permit Fee 

Commercial or Industrial 
Building         

Building floor area greater than 48,300 square feet 
or 

Anticipated daily water demand greater than 870 gallons 
per acre per day 

$ 300 
per building 

Residential development More than 49 dwelling units $ 1,000 
Multi-family development More than 49 dwelling units 

or 
 a combined building floor area greater than 48,300 
square feet 

$ 300 
per building 

Please complete this form and submit the form and required fee (if applicable) with your land-use application 
(architectural review, subdivision, etc.).  

 Commercial or Industrial Development 

Building floor area ____________________ square feet
Anticipated water demand (if known) ____________________ gallons per day
Described planned building use ______________________________________________

 Residential Development 

Number of dwelling units or single family home lots ____________________

 Multi-Family Residential Development 

Number of dwelling units____________________
Building floor area (sum of all building) ____________________
Number of multi-family buildings____________________

Permit fee required based on the information provided above $____________________ 
If no fee is required, enter $0.

NOTE: Water Supply Modeling does not replace the requirement for fire hydrant flow testing. Flow testing of fire 
hydrants will still be required to verify adequate fire flow of finished system 

rev. 2016.02.25

1,200

Unknown
Drive-through retail establishment
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1. Jurisdiction: __________________________________________________________________________________________

2550 SW Hillsboro Highway   •   Hillsboro, Oregon 97123   •   Phone: (503) 681-5100   •   Fax: (503) 681-4439   •   www.cleanwaterservices.org

Sensitive Area Pre-Screening Site Assessment

3. Owner Information 
 Name: _________________________________________
 Company: ______________________________________
 Address: _______________________________________
 City, State, Zip: __________________________________
 Phone/Fax: _____________________________________
 E-Mail: _________________________________________

5. Applicant Information 
 Name: _________________________________________
 Company: ______________________________________
 Address: _______________________________________

 City, State, Zip: __________________________________

 Phone/Fax: _____________________________________

 E-Mail: _________________________________________

2. Property Information (example 1S234AB01400) 
 Tax lot ID(s): _______________________________________
 __________________________________________________
 __________________________________________________
 Site Address: _______________________________________
 City, State, Zip: _____________________________________
 Nearest Cross Street: ________________________________

4. Development Activity (check all that apply)
   Addition to Single Family Residence (rooms, deck, garage)
   Lot Line Adjustment        Minor Land Partition
   Residential Condominium   Commercial Condominium
   Residential Subdivision    Commercial Subdivision
   Single Lot Commercial    Multi Lot Commercial
 Other _____________________________________________
 __________________________________________________

This application does NOT replace Grading and Erosion Control Permits, Connection Permits, Building Permits, Site Development Permits, DEQ 
1200-C Permit or other permits as issued by the Department of Environmental Quality, Department of State Lands and/or Department of the Army 
COE.  All required permits and approvals must be obtained and completed under applicable local, state, and federal law.
By signing this form, the Owner or Owner’s authorized agent or representative, acknowledges and agrees that employees of Clean Water Services have authority 
to enter the project site at all reasonable times for the purpose of inspecting project site conditions and gathering information related to the project site.  I certify 
that I am familiar with the information contained in this document, and to the best of my knowledge and belief, this information is true, complete, and accurate.

Print/Type Name ________________________________________ Print/Type Title  ___________________________________

  Date ___________________

  
  
 

  
  
  
 

  
  
  
 

  

   
 

FOR DISTRICT USE ONLY
Sensitive areas potentially exist on site or within 200’ of the site. THE APPLICANT MUST PERFORM A SITE ASSESSMENT PRIOR TO ISSUANCE OF A
SERVICE PROVIDER LETTER. If Sensitive Areas exist on the site or within 200 feet on adjacent properties, a Natural Resources Assessment Report
may also be required.
Based on review of the submitted materials and best available information Sensitive areas do not appear to exist on site or within 200’ of the site. This
Sensitive Area Pre-Screening Site Assessment does NOT eliminate the need to evaluate and protect water quality sensitive areas if they are subsequently
discovered. This document will serve as your Service Provider letter as required by Resolution and Order 17-05,  Section 3.02.1. All required permits and
approvals must be obtained and completed under applicable local, State, and federal law.
Based on review of the submitted materials and best available information the above referenced project will not significantly impact the existing or potentially
sensitive area(s) found near the site. This Sensitive Area Pre-Screening Site Assessment does NOT eliminate the need to evaluate and protect additional water
quality sensitive areas if they are subsequently discovered. This document will serve as your Service Provider letter as required by Resolution and Order
07-20, Section 3.02.1.  All required permits and approvals must be obtained and completed under applicable local, state and federal law.
This Service Provider Letter is not valid unless ______ CWS approved site plan(s) are attached.
The proposed activity does not meet the definition of development or the lot was platted after 9/9/95 ORS 92.040(2).  NO SITE ASSESSMENT OR
SERVICE PROVIDER LETTER IS REQUIRED.

Reviewed by  _________________________________________________________________  Date ______________________  

Clean Water Services File Number

6. Will the project involve any off-site work?    Yes    No    Unknown

 Location and description of off-site work _____________________________________________________________________

7. Additional comments or information that may be needed to understand your project _____________________________

 _____________________________________________________________________________________________________  

2S115C002200
Richard Berger

Mountain West Investment Corp.
201 Ferry St., SE, Suite 400

17905-17915 SW Pacific Hwy Salem, Oregon, 97301
Tualatin, Oregon, 97062 See Applicant

SW 124th Ave See Applicant

Chuck Gregory, PE

AKS Engineering & Forestry

12965 SW Herman Road, Suite 100

Tualatin, Oregon, 97062

503-563-6151

Commercial Parking Lot chuckg@aks-eng.com

99W Frontage Sidewalk Improvements

Chuck Gregory, PE

10/29/2018

✘

Washington County

18-003331

10/31/18

1





Su
bj

ec
t S
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Information is deemed reliable but not guaranteed
 only benefiting intermediaries will not be permitted.  Said services may be discontinued.  No liability is assumed for any errors in this report.

 Commissioner.  The Insurance Division cautions intermediaries that this service is designed to benefit the ultimate insureds.  Indiscriminate use
This title information has been furnished, without charge, in conformance with the guidelines approved by the State of Oregon Insurance

: : : : : :
: : : : : :
: : : : : :
: : : : : :
: : : : : :
: : : : : :
Owner(s) Date Doc # Price Deed Loan Type

TRANSFER HISTORY

Garage SF : Deck SqFt : Const Type : 
GarageType : Attic SqFt : Ext Finish : 
Deck : Porch SqFt : Paving Matl : 
Hood Fan : UpperFlSF : InteriorMat : 
Dishwasher : 1stFlrSF : Roof Matl : 
Appliances : Bldg SqFt : Roof Shape : 
Pool : BsmUnfinSF : Foundation : 
HeatMethod : BsmFin SF : Floor Cover : 
Bathrooms : Lot SqFt : EffYearBlt : 
Bedrooms : Lot Acres : Year Built : 

PROPERTY CHARACTERISTICS

: 
: 

Legal : 
Land Use : 
Class Code : 
Subdivision/Plat : 
School District : 
Neighborhood : 
Census Tract : Block: 

 Map Page Grid : 

PROPERTY DESCRIPTION

Millage Rate : 
     Taxes : 
Levy Code : 
M50 Total : 
%Improved : 
Mkt Total : 
Mkt Structure : 

 Mkt Land : 

ASSESSMENT AND TAX INFORMATION

Mail Address : Telephone : 
Site Address : T:   R:   S: Q:        QQ: 
CoOwner(s) : Ref Parcel # : 
Owner(s) : Parcel Number : 

OWNERSHIP INFORMATION

Washington (OR)
Email: Ticor.Resource@TicorTitle.com
Phone: 503.219.1000
Customer Service

R0523491Garcia Loretta L
2S115C0 02200

SW1501W02S17905 SW Pacific Hwy Tualatin 97062
17905 SW Pacific Hwy Tualatin Or 97062

$271,350
$122,780
$394,130
31
$187,280
02376
$3,128.1517-18
16.7030

1320.01
ZSHW
Tigard

Single & Small Strip Store
2210 Com,Commercial Improved
ACRES .62, SEE ASSOCIATED
ACCOUNT(S)

.62
27,007

1,365
1,365

15588809/15/2003Garcia Loretta L



liability for variations, if any, in dimensions and location ascertained by an actual survey.
This map is made solely for assisting in locating said premises.  The company assumes no

Parcel # :  Ref Parcel Number :  

Email: Ticor.Resource@TicorTitle.com
Phone: 503.219.1000
Customer Service

2S115C0 02200R2163085



















 
12965 SW Herman Road, Suite 100 

Tualatin, OR  97062 
P: (503) 563-6151 
www.aks-eng.com 

 
 

RIVER RIDGE ADDITION 
Tualatin, Oregon 

 
 

Preliminary Stormwater Report 
 

Date:    April 10, 2019 
        
  Client:     Mountain West Investment Corporation 
    201 Ferry Street SE, Suite 400 
    Salem, OR 97301 
    

Engineering Firm: AKS Engineering & Forestry, LLC. 
      12965 SW Herman Road, Suite 100 

Tualatin, OR 97062 
 

Engineering Contact:  Chuck Gregory, P.E. – Associate  
     ChuckG@aks-eng.com 
 

AKS Job Number: 6892 
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Preliminary Stormwater Report 
RIVER RIDGE ADDITION 

TUALATIN, OR 
 
1.0  Purpose of Report 
The purpose of this report is to analyze the effects of the proposed developments on the existing 
stormwater conveyance system and to document the criteria, methodology, and informational sources 
by which the proposed stormwater system has been designed. 
 
2.0  Project Location/Description  
2.1 LOCATION 
The proposed development is positioned on the north side of Pacific Highway West (OR99W) (SW Pacific 
Highway), located near the intersection of SW 124th Avenue and Pacific Highway West in Tualatin, 
Oregon. 
 
Tax Lot 2200, Washington County Tax Map 2S 1 15C 
Area: 0.61 acres  
 
2.2 EXISTING SITE 
The project site is currently developed with a small strip building of commercial businesses, a single-family 
home, and other outbuilding structures. There is one driveway which provides access to Pacific Highway 
West. There is an existing curb tight sidewalk along the Pacific Highway West frontage.  
 
Stormwater drains to the ODOT right-of-way and the River Ridge Apartment site (Tax Lot 2300).   
 
2.3 PROJECT SUMMARY 
As part of the proposed project, the existing structures and installations will be removed and a new 
parking lot, commercial building, and drive-through will be constructed. Additional on-site 
improvements include construction of a garbage and recycling enclosure, walkways, and seating areas. 
Off-site improvements include the removal of the existing driveway to Pacific Highway West and 
construction of a new driveway to the River Ridge Apartments’ shared driveway, a new separated 
sidewalk along Pacific Highway West, as well as connecting walkways to the public sidewalk.  
 
Shallow infiltration testing was performed to evaluate the feasibility of impervious area reduction. With 
a measured infiltration rate of 7 inches per hour, porous asphalt pavement has been chosen to manage 
on-site stormwater. Infiltration test results are included in the Appendices. Stormwater management for 
the parking area and drive-through will be provided with the construction of porous asphalt pavement. 
The roof runoff from the new building will drain to the existing catch basin at the northeasterly corner of 
the site, as there is no other available public stormwater conveyance system along the project frontage 
or other property boundaries.  
 
With the removal of multiple structures and all impervious parking areas, the peak post-developed flow 
rate from the project site will be less than the existing peak flow rate. Both the flow rate discharged to 
adjacent properties and the ODOT right-of-way will be decreased as a result of this development.  
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A separate stormwater report will be prepared to document the downstream system to treat the new 
roof runoff utilizing the existing ODOT infrastructure. It should be reiterated that this treatment flow 
rate is less than that currently being conveyed and treated. 
 
3.0  Regulatory Design Criteria 
3.1 CITY OF TUALATIN PRE-APPLICATION COMMENTS 
Per the pre-application notes, dated October 09, 2018, the following applicable stormwater criteria have 
been addressed: 
 
Stormwater treatment to CWS standards and detention per ODOT standards. Pervious pavement allowed. 
 
3.2 STORMWATER QUANTITY 
Per the pre-application notes, stormwater flow control shall meet ODOT standards. The following 
criteria have been copied from ODOT’s Stormwater Management Program – Flow Control Design Storm: 
 
Projects may be excluded from water quantity design storm performance standards when the 
following occurs: 

Projects discharge into major water bodies, such as mainstem rivers and large lakes and 
reservoirs; 
Projects in local jurisdictions have more conservative discharge thresholds; and 
The uncontrolled peak post-construction runoff rate from the new impervious surface area is 
less than 0.5 cubic feet per second during the 10-year, 24-hour storm event. 

 
As shown in the appendices, all stormwater from the site discharges to the Tualatin River. In 
addition, the uncontrolled peak post-construction runoff rate from new impervious surface 
areas is less than 0.5 cubic feet per second during the 10-year, 24-hour storm event. Therefore, 
the project is excluded from the water quantity design storm performance standards. 
 
3.3 STORMWATER QUALITY  
Per Clean Water Services (CWS) Design and Construction Standards – R&O 17-05 (April 2017): 
 

4.05.1 General  
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.  
 

4.05.2 Criteria for Requiring Implementation of a Water Quality Approach  
a. A water quality approach shall be implemented on-site unless, in the judgment of the 
District or City, any of the following conditions exist:  

1. Due to topography, soils or other site conditions, implementation of an on-site 
approach is impractical, ineffective or results in the inefficient use of District or 
City resources for long-term operations and maintenance; or  
2. There is a more efficient and effective regional approach within the subbasin 
that was designed to incorporate the development, or there is an approach in 
the subbasin which is demonstrated to have the capacity to treat the site. 
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b. If construction or implementation of a water quality approach is not required as a 
result of meeting any condition outlined in Section 4.05.2 (a) (1)-(2), the Owner of the 
development shall pay a Fee-In-Lieu of construction or implementation of Water Quality 
Approaches in accordance with District Rates and Charges. 

 
4.0  Design Methodology 
The Santa Barbara Urban Hydrograph (SBUH) Method has been used to analyze stormwater runoff from 
the site. This method utilizes the SCS Type 1A 24-hour design storm. HydroCAD computer software 
version 10.00-18 aided in the analysis. 
 
5.0  Design Parameters 
5.1 DESIGN STORMS – CONVEYANCE SIZING 
Stormwater mains, inlets, and laterals for the site are placed at locations that adequately collect and 
control the stormwater for the site.  The stormwater pipes are sized using Manning’s equation based on 
peak flows for the 25-year storm event. 
 
6.0  Stormwater Analyses  
6.1 STORMWATER CONVEYANCE DESIGN AND CONDUIT SIZING 
Runoff from the parking areas and drive aisles will permeate through the porous asphalt. Runoff that 
does not infiltrate will surface flow from the low point at the new driveway approach to the River Ridge 
Apartments site, similarly to the pre-developed condition. Roof drains have been designed to convey 
flows from the 25-year storm event. No other piping or collection/conveyance structures are proposed.   
 
6.2 STORMWATER QUALITY 
Porous asphalt pavement has been selected for all parking areas and drive aisles, and therefore these 
areas are excluded from the water quality summary. A seating area to the northeast of the new building 
and a walkway to the River Ridge Apartment site will shed to adjacent landscape, acting similarly to a 
vegetated filter strip. A small area of impervious surfaces, including the trash enclosure and the seating 
area to the southwest of the new building, will shed directly to the porous asphalt pavement. Because 
the uncollected impervious area is less than the 1,000 square feet threshold, the intent of R&O 17-05 
Section 4.05.1 is met, and additional water quality approaches are not proposed. The on-site water 
quality treatment is summarized in the table below: 
 

Table 6-1: On-Site Water Quality Summary 

Proposed Improvement Treatment Methodology Area (ft2) 
New Building ODOT WQ Median Swale ±1,200 

Concrete Walkway, Seating Area Sheds to Landscape ±469 
Trash Enclosure, Concrete Seating Area Untreated - Unable to be Collected ±805 

TOTAL ±2,579 
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7.0  Downstream Analysis 
Per Clean Water Services’ (CWS) Design and Construction (R&O 07-05), Section 2.04.2 Initial Plan 
Submittal Requirements:  
 
2.04.2.m.3 Review of Downstream System: 

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

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

C. Where the additional flow from the proposed development drops to less than 10 
percent of the total tributary drainage flow, then the analysis will continue for the 
lesser of:  
i. One-quarter (1/4) of a mile; or  

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

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

 
The proposed development neither creates nor collects greater than 5,280 sf of impervious area. 
Furthermore, as discussed previously, this project will result in an overall reduction in impervious area. 
As such, there will be a reduction in stormwater runoff. Therefore, a capacity and condition analysis is 
not required. 
 
8.0  Conclusions 
The proposed development meets all stormwater standards outlined by the City of Tualatin, Clean 
Water Services, and ODOT. Without an available public storm main, stormwater management is 
achieved with the construction of porous asphalt pavement. Where porous surfacing is not feasible, 
water quality is provided through sheet flow across adjacent landscaping. Additionally, the flow rate 
discharged to adjacent properties and the ODOT right-of-way will be decreased as a result of this 
development. 
 

 
*In the stormwater analysis, porous asphalt pavement is assigned a curve number associated with 
landscaping, and therefore does not represent full infiltration. Based on the measured in-situ infiltration 
rate, full infiltration is feasible.  

Table 8-1: 25-Year Flow Rate Summary Table 

Sub-basin Pre-Developed Flow Rate (cfs) Post-Developed Flow Rate (cfs) Difference (cfs) 
Drains to Private Property 0.20 0.14* -0.05 

Drains to ODOT R/W 0.13 0.07  -0.06 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A:  Vicinity Map 
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Appendix B:  Pre-Development  
Catchment Map 
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Appendix C:  Post-Development  
Catchment Map 
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Appendix D:  Pre-Developed HydroCAD 
Calculations 
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ON-SITE, DRAINS TO
 PRIVATE PROPERTY

2S.1

ON-SITE, DRAINS TO
 ODOT R/W

3S.1

OFF-SITE, DRAINS TO
 PRIVATE PROPERTY

4S.1

OFF-SITE, DRAINS TO
 ODOT R/W

1L

PRE-DEVELOPED,
 DRAINS TO PRIVATE

 PROPERTY

2L

PRE-DEVELOPED,
 DRAINS TO ODOT

 R/W

Routing Diagram for 6892 Prelim River Ridge
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Summary for Subcatchment 1S.1: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.15 cfs @ 7.99 hrs,  Volume= 2,082 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 5,138 98 Structures
* 134 98 Concrete
* 1,988 89 Gravel
* 13,026 69 Landscape

20,286 78 Weighted Average
15,014 74.01% Pervious Area

5,272 25.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S.1: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.16

0.15

0.14
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0.11

0.1
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0.08

0.07
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0.05
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0.01

0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=20,286 sf
Runoff Volume=2,082 cf

Runoff Depth>1.23"
Tc=5.0 min

CN=78

0.15 cfs
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Summary for Subcatchment 2S.1: ON-SITE, DRAINS TO ODOT R/W

Runoff = 0.07 cfs @ 7.94 hrs,  Volume= 907 cf,  Depth> 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 278 98 Asphalt
* 4,832 89 Gravel
* 1,315 69 Landscape

6,425 85 Weighted Average
6,147 95.67% Pervious Area

278 4.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S.1: ON-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.08

0.075

0.07

0.065
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0.055
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0.04

0.035

0.03

0.025
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0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=6,425 sf
Runoff Volume=907 cf

Runoff Depth>1.69"
Tc=5.0 min

CN=85

0.07 cfs
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Summary for Subcatchment 3S.1: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.00 cfs @ 8.01 hrs,  Volume= 62 cf,  Depth> 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 135 98 Asphalt
* 574 69 Landscape

709 75 Weighted Average
574 80.96% Pervious Area
135 19.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S.1: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.005
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0.004
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0.002
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0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=709 sf
Runoff Volume=62 cf

Runoff Depth>1.06"
Tc=5.0 min

CN=75

0.00 cfs
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Summary for Subcatchment 4S.1: OFF-SITE, DRAINS TO ODOT R/W

Runoff = 0.04 cfs @ 7.95 hrs,  Volume= 472 cf,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 483 98 Asphalt
* 1,104 98 Sidewalk
* 185 89 Gravel
* 1,869 69 Landscape

3,641 83 Weighted Average
2,054 56.41% Pervious Area
1,587 43.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S.1: OFF-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.04
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0.022

0.02
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0.002

0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=3,641 sf
Runoff Volume=472 cf

Runoff Depth>1.56"
Tc=5.0 min

CN=83

0.04 cfs
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Summary for Link 1L: PRE-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow Area = 20,995 sf, 25.75% Impervious,  Inflow Depth > 1.23"    for  10-Year Storm event
Inflow = 0.16 cfs @ 7.99 hrs,  Volume= 2,144 cf
Primary = 0.16 cfs @ 7.99 hrs,  Volume= 2,144 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 1L: PRE-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow
Primary

Hydrograph
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201918171615141312111098765
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Inflow Area=20,995 sf
0.16 cfs

0.16 cfs
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Summary for Link 2L: PRE-DEVELOPED, DRAINS TO ODOT R/W

Inflow Area = 10,066 sf, 18.53% Impervious,  Inflow Depth > 1.64"    for  10-Year Storm event
Inflow = 0.11 cfs @ 7.95 hrs,  Volume= 1,379 cf
Primary = 0.11 cfs @ 7.95 hrs,  Volume= 1,379 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 2L: PRE-DEVELOPED, DRAINS TO ODOT R/W

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
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0.06
0.055
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0

Inflow Area=10,066 sf
0.11 cfs

0.11 cfs
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Summary for Subcatchment 1S.1: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.19 cfs @ 7.97 hrs,  Volume= 2,598 cf,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 5,138 98 Structures
* 134 98 Concrete
* 1,988 89 Gravel
* 13,026 69 Landscape

20,286 78 Weighted Average
15,014 74.01% Pervious Area

5,272 25.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S.1: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.21
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0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=20,286 sf
Runoff Volume=2,598 cf

Runoff Depth>1.54"
Tc=5.0 min

CN=78

0.19 cfs



Type IA 24-hr  25-Year Storm Rainfall=3.90"6892 Prelim River Ridge
  Printed  4/11/2019Prepared by AKS Engineering & Forestry

Page 9HydroCAD® 10.00-18  s/n 01338  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S.1: ON-SITE, DRAINS TO ODOT R/W

Runoff = 0.09 cfs @ 7.93 hrs,  Volume= 1,088 cf,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 278 98 Asphalt
* 4,832 89 Gravel
* 1,315 69 Landscape

6,425 85 Weighted Average
6,147 95.67% Pervious Area

278 4.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S.1: ON-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.095
0.09

0.085
0.08

0.075
0.07

0.065
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0.05

0.045
0.04

0.035
0.03

0.025
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0.015
0.01

0.005
0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=6,425 sf
Runoff Volume=1,088 cf

Runoff Depth>2.03"
Tc=5.0 min

CN=85

0.09 cfs
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Summary for Subcatchment 3S.1: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.01 cfs @ 8.00 hrs,  Volume= 79 cf,  Depth> 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 135 98 Asphalt
* 574 69 Landscape

709 75 Weighted Average
574 80.96% Pervious Area
135 19.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S.1: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.006

0.005
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0.004

0.004

0.003
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0.002

0.001

0.001

0.000

0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=709 sf
Runoff Volume=79 cf

Runoff Depth>1.34"
Tc=5.0 min

CN=75

0.01 cfs
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Summary for Subcatchment 4S.1: OFF-SITE, DRAINS TO ODOT R/W

Runoff = 0.05 cfs @ 7.94 hrs,  Volume= 573 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 483 98 Asphalt
* 1,104 98 Sidewalk
* 185 89 Gravel
* 1,869 69 Landscape

3,641 83 Weighted Average
2,054 56.41% Pervious Area
1,587 43.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S.1: OFF-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.05
0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=3,641 sf
Runoff Volume=573 cf

Runoff Depth>1.89"
Tc=5.0 min

CN=83

0.05 cfs
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Summary for Link 1L: PRE-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow Area = 20,995 sf, 25.75% Impervious,  Inflow Depth > 1.53"    for  25-Year Storm event
Inflow = 0.20 cfs @ 7.97 hrs,  Volume= 2,677 cf
Primary = 0.20 cfs @ 7.97 hrs,  Volume= 2,677 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 1L: PRE-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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ow

  (
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0.19
0.18
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0

Inflow Area=20,995 sf
0.20 cfs

0.20 cfs
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Summary for Link 2L: PRE-DEVELOPED, DRAINS TO ODOT R/W

Inflow Area = 10,066 sf, 18.53% Impervious,  Inflow Depth > 1.98"    for  25-Year Storm event
Inflow = 0.13 cfs @ 7.94 hrs,  Volume= 1,661 cf
Primary = 0.13 cfs @ 7.94 hrs,  Volume= 1,661 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 2L: PRE-DEVELOPED, DRAINS TO ODOT R/W

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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ow
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Inflow Area=10,066 sf
0.13 cfs

0.13 cfs



 

 

 

 
 
 
 
 
 
 
 
 
 
 

Appendix E:  Post-Developed HydroCAD 
Calculations 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1S.2

ON-SITE, DRAINS TO
 PRIVATE PROPERTY

2S.2

ON-SITE, DRAINS TO
 ODOT R/W

3S.2

OFF-SITE, DRAINS TO
 PRIVATE PROPERTY

4S.2

OFF-SITE, DRAINS TO
 ODOT R/W

3L

POST-DEVELOPED,
 DRAINS TO PRIVATE

 PROPERTY

4L

POST-DEVELOPED,
 DRAINS TO ODOT

 R/W

Routing Diagram for 6892 Prelim River Ridge
Prepared by AKS Engineering & Forestry,  Printed 4/11/2019
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Summary for Subcatchment 1S.2: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.09 cfs @ 8.02 hrs,  Volume= 1,585 cf,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 16,890 69 Porous Asphalt - treat like landscape
* 1,167 98 Concrete
* 5,871 69 Landscape

23,928 70 Weighted Average
22,761 95.12% Pervious Area

1,167 4.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S.2: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=23,928 sf
Runoff Volume=1,585 cf

Runoff Depth>0.79"
Tc=5.0 min

CN=70

0.09 cfs
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Summary for Subcatchment 2S.2: ON-SITE, DRAINS TO ODOT R/W

Runoff = 0.03 cfs @ 7.96 hrs,  Volume= 345 cf,  Depth> 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 1,200 98 New Building
* 36 98 Concrete
* 1,548 69 Landscape

2,784 82 Weighted Average
1,548 55.60% Pervious Area
1,236 44.40% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S.2: ON-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=2,784 sf
Runoff Volume=345 cf

Runoff Depth>1.49"
Tc=5.0 min

CN=82

0.03 cfs
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Summary for Subcatchment 3S.2: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.00 cfs @ 8.01 hrs,  Volume= 62 cf,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 621 69 Porous Asphalt - treat like landscape
* 119 98 Concrete

740 74 Weighted Average
621 83.92% Pervious Area
119 16.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S.2: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=740 sf
Runoff Volume=62 cf

Runoff Depth>1.00"
Tc=5.0 min

CN=74

0.00 cfs
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Summary for Subcatchment 4S.2: OFF-SITE, DRAINS TO ODOT R/W

Runoff = 0.03 cfs @ 7.98 hrs,  Volume= 389 cf,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-Year Storm Rainfall=3.45"

Area (sf) CN Description
* 1,276 98 New & Existing Sidewalk
* 2,333 69 Landscape

3,609 79 Weighted Average
2,333 64.64% Pervious Area
1,276 35.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S.2: OFF-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr
10-Year Storm Rainfall=3.45"

Runoff Area=3,609 sf
Runoff Volume=389 cf

Runoff Depth>1.29"
Tc=5.0 min

CN=79

0.03 cfs
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Summary for Link 3L: POST-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow Area = 24,668 sf, 5.21% Impervious,  Inflow Depth > 0.80"    for  10-Year Storm event
Inflow = 0.10 cfs @ 8.02 hrs,  Volume= 1,646 cf
Primary = 0.10 cfs @ 8.02 hrs,  Volume= 1,646 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 3L: POST-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Inflow Area=24,668 sf
0.10 cfs

0.10 cfs
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Summary for Link 4L: POST-DEVELOPED, DRAINS TO ODOT R/W

Inflow Area = 6,393 sf, 39.29% Impervious,  Inflow Depth > 1.38"    for  10-Year Storm event
Inflow = 0.06 cfs @ 7.97 hrs,  Volume= 734 cf
Primary = 0.06 cfs @ 7.97 hrs,  Volume= 734 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 4L: POST-DEVELOPED, DRAINS TO ODOT R/W

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=6,393 sf
0.06 cfs

0.06 cfs
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Summary for Subcatchment 1S.2: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.13 cfs @ 8.01 hrs,  Volume= 2,075 cf,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 16,890 69 Porous Asphalt - treat like landscape
* 1,167 98 Concrete
* 5,871 69 Landscape

23,928 70 Weighted Average
22,761 95.12% Pervious Area

1,167 4.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S.2: ON-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=23,928 sf
Runoff Volume=2,075 cf

Runoff Depth>1.04"
Tc=5.0 min

CN=70

0.13 cfs
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Summary for Subcatchment 2S.2: ON-SITE, DRAINS TO ODOT R/W

Runoff = 0.03 cfs @ 7.95 hrs,  Volume= 421 cf,  Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 1,200 98 New Building
* 36 98 Concrete
* 1,548 69 Landscape

2,784 82 Weighted Average
1,548 55.60% Pervious Area
1,236 44.40% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S.2: ON-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.036
0.034

0.032
0.03

0.028
0.026

0.024
0.022

0.02

0.018
0.016

0.014
0.012

0.01
0.008

0.006
0.004

0.002
0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=2,784 sf
Runoff Volume=421 cf

Runoff Depth>1.82"
Tc=5.0 min

CN=82

0.03 cfs
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Summary for Subcatchment 3S.2: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff = 0.01 cfs @ 8.00 hrs,  Volume= 79 cf,  Depth> 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 621 69 Porous Asphalt - treat like landscape
* 119 98 Concrete

740 74 Weighted Average
621 83.92% Pervious Area
119 16.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S.2: OFF-SITE, DRAINS TO PRIVATE PROPERTY

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=740 sf
Runoff Volume=79 cf

Runoff Depth>1.28"
Tc=5.0 min

CN=74

0.01 cfs
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Summary for Subcatchment 4S.2: OFF-SITE, DRAINS TO ODOT R/W

Runoff = 0.04 cfs @ 7.97 hrs,  Volume= 483 cf,  Depth> 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Storm Rainfall=3.90"

Area (sf) CN Description
* 1,276 98 New & Existing Sidewalk
* 2,333 69 Landscape

3,609 79 Weighted Average
2,333 64.64% Pervious Area
1,276 35.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S.2: OFF-SITE, DRAINS TO ODOT R/W

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Type IA 24-hr
25-Year Storm Rainfall=3.90"

Runoff Area=3,609 sf
Runoff Volume=483 cf

Runoff Depth>1.61"
Tc=5.0 min

CN=79

0.04 cfs
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Summary for Link 3L: POST-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow Area = 24,668 sf, 5.21% Impervious,  Inflow Depth > 1.05"    for  25-Year Storm event
Inflow = 0.14 cfs @ 8.01 hrs,  Volume= 2,153 cf
Primary = 0.14 cfs @ 8.01 hrs,  Volume= 2,153 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 3L: POST-DEVELOPED, DRAINS TO PRIVATE PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=24,668 sf
0.14 cfs

0.14 cfs
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Summary for Link 4L: POST-DEVELOPED, DRAINS TO ODOT R/W

Inflow Area = 6,393 sf, 39.29% Impervious,  Inflow Depth > 1.70"    for  25-Year Storm event
Inflow = 0.07 cfs @ 7.96 hrs,  Volume= 904 cf
Primary = 0.07 cfs @ 7.96 hrs,  Volume= 904 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs

Link 4L: POST-DEVELOPED, DRAINS TO ODOT R/W

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=6,393 sf
0.07 cfs

0.07 cfs



 

 

 
 
 
 
 
 
 

Appendix F:  USDA NRCS Soil Resource Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































 

 

 

 
 
 
 
 
 
 
 
 
 
 

Appendix G:  Technical Release 55 Runoff 
Curve Numbers 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 2

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

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

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

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

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

Fully developed urban areas (vegetation established)

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

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

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

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

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

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

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

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

Developing urban areas

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

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

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

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

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

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

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



 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
Appendix H:  Public Storm Sewer Map 
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Appendix I:  Infiltration Test Report 










