


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
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SW LEVETON DRIVE SITE MAP

TUD CMS ADDITION

+/-6,500 SF Addition

Former +/-18,000 SF Building
D Expansion (2016)

jeffs
Callout
Existing Trash Enclosures

jeffs
Callout
Existing roll-off container

jeffs
Callout
Location for roll-off containers (not currently present)

jeffs
Callout
Existing Trash Enclosure

jeffs
Snapshot

jeffs
Snapshot



 

 

 

February 21, 2020 

Mike McCarthy, PE 

Principal Transportation Engineer 

City of Tualatin | Public Works 

1880 SW Martinazzi Avenue 

Tualatin, OR 97062 

 

RE: Lam Research Building D Chemical Management System Addition – Trip Generation Letter 

 

Dear Mr. McCarthy: 

Thank you for your time and initial correspondence in assisting our project team with preparing an 

Architectural Review submittal for the Lam Research Building D Chemical Management System Addition 

project. The following provides a brief description of the project and summarizes our correspondence 

prior to this submittal. 

The building addition will be located at the Lam Research industrial campus at 11361 SW Leveton Drive. 

The addition will be single-story, adding approximately 6,900 square feet to the north of the existing 

Building D manufacturing building. The new space will contain a chemical delivery and waste collection 

system to support existing manufacturing equipment located in Building D. The chemical management 

system will be operated by current employees and will not require additional staff. 

Per your request, an estimate of trip generation was provided by AKS on February 10, 2020. Trip 

generation estimates were provided based on Lam Research’s current projection and for specific building 

uses based on The Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition, for a 

building with 6,500 square feet of gross floor area: 

1. Lam Research Corporation’s projection 

a. Three delivery trucks per day 

2. Estimate based on ITE 110 General Light Industrial 

a. 33 Average Daily Traffic (ADT) 

b. 6 am peak hour trips 

c. 6 pm peak hour trips 

3. Estimate based on ITE 140 Manufacturing 

a. 26 ADT 

b. 6 am peak hour trips 

c. 6 pm peak hour trips 

Based on the low trip generation estimates, it was determined that a more detailed traffic analysis 

would not be required for the project at that time.  

Since then, the building square footage has increased approximately 400 square feet.  Therefore, trip 

generation estimates for the same ITE land use codes have been updated accordingly: 

1. Estimate based on ITE 110 General Light Industrial 

a. 35 Average Daily Traffic (ADT) 

b. 7 am peak hour trips 
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c. 6 pm peak hour trips 

2. Estimate based on ITE 140 Manufacturing 

a. 28 ADT 

b. 6 am peak hour trips 

c. 6 pm peak hour trips 

For the Manufacturing land use code, the additional building area has increased the estimated ADT from 

26 to 28, and the morning and evening peak hour trips remain unchanged.  Therefore, it is anticipated 

that a more detailed traffic analysis is still not required. 

Please feel free to contact me if there are any additional questions or information needs regarding traffic 

related aspects of the project. 

Sincerely, 

AKS ENGINEERING & FORESTRY, LLC 

  

Jeff Sublet, PE 

12965 SW Herman Road, Suite 100 

Tualatin, OR 97062 

503.563.6151 | jeffs@aks-eng.com 

Enclosures: 

• Email correspondence between Mike McCarthy (City of Tualatin) and Jeff Sublet (AKS Engineering) 
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From: Stacey Morrill
To: stan.jernberg@outlook.com; Sheri_Esser@outlook.com; dan@danhardyproperties.com; daniel@bachhuber.co;

jasuwi7@gmail.com; charlie5915@hotmail.com; hgeorge@gmail.com; SHashberger@msn.com;
meloyi@gmail.com; doug_ulmer@comcast.net; tualatinmidwestcio@gmail.com; chaserd2003@gmail.com;
tualatinmidwestcio@gmail.com; tmpgarden@comcast.net; talykn@gmail.com; martinazziwoodsCIO@gmail.com;
delmoore@frontier.com; Jeremiah.baldwin@lamresearch.com; ardyth@comcast.net; jigilkey@gmail.com;
patrickcrowell79@gmail.com; edkcnw@comcast.net; jmakarowsky@comcast.net; edkcnw@comcast.net;
s.caporale85@gmail.com; robikelly@earthlink.net; tualatincommercialcio@gmail.com;
scottm@capacitycommercial.com; tricia.wilson@cushwake.com

Cc: Melissa Slotemaker
Subject: Notice of Neighborhood Review Meeting
Date: Wednesday, February 5, 2020 8:15:50 AM
Attachments: 7860 20200203 Nhood Mtg. Letter and Map- Final.pdf

Attached is a notice of a neighborhood review meeting for an architectural review.
 
 
Regards,
Stacey Morrill
Project Assistant

AKS ENGINEERING & FORESTRY, LLC
12965 SW Herman Road, Suite 100 | Tualatin, OR 97062
P: 503.563.6151 Ext. 250 | F: 503.563.6152 | www.aks-eng.com | MorrillS@aks-eng.com 
Offices in:  Bend, OR | Keizer, OR | Tualatin, OR | Vancouver, WA

 
NOTICE:  This communication may contain privileged or other confidential information. If you have received it in error,
please advise the sender by reply e-mail and immediately delete the message and any attachments without copying or
disclosing the contents. AKS Engineering and Forestry shall not be liable for any changes made to the electronic data
transferred. Distribution of electronic data to others is prohibited without the express written consent of AKS Engineering and
Forestry.
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February 4, 2020 
 
RE:   Neighborhood Review Meeting 
 Architectural Review 
 
Dear Property Owner/Neighbor: 
 
AKS Engineering & Forestry, LLC, is holding a neighborhood meeting regarding the property located at 11361 
SW Leveton Drive in Tualatin, Oregon, which is Tax Lot 100 of Washington County Assessor’s Map 2S122AB 
and is zoned Manufacturing Park (MP). A map of the location is shown on the back of this letter. The project 
involves an architectural review application for an addition to an existing building and associated site 
improvements. Prior to submitting a land use application to the City of Tualatin, we would like to discuss the 
project with you in more detail. 
 
The purpose of this meeting is to provide a forum for surrounding property owners/residents to review and 
discuss the project before the application is submitted to the City. This meeting will give you the opportunity 
to share any special information about the property involved. We will attempt to answer questions that may 
be relevant to meeting development standards consistent with the City of Tualatin Land Development Code. 
This neighborhood meeting is scheduled for: 
 


February 19, at 6:00 p.m. 
Tualatin Public Library 


18878 SW Martinazzi Avenue 
Tualatin, OR 97062 


 
Please note that this meeting will be an informational meeting on preliminary plans. These plans may be 
altered prior to submittal of the application to the City. Depending upon the type of land use action required, 
you may receive official notice from the City of Tualatin requesting that you participate with written 
comments and/or you may have the opportunity to attend a public hearing. 
 
I look forward to discussing this project with you. If you have questions but will be unable to attend, please 
feel free to contact me at 503-563-6151 or by email at slotemakerm@aks-eng.com. 
 
Sincerely, 
AKS ENGINEERING & FORESTRY, LLC 


 
Melissa Slotemaker, AICP 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 
(503) 563-6151 | slotemakerm@aks-eng.com 
 
Enclosure: Vicinity Map 
 
cc: Lynette Sanford, City of Tualatin Community Development Department 
 Tualatin Citizen Involvement Organizations (CIOs) by email 
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February 4, 2020 
 
RE:   Neighborhood Review Meeting 
 Architectural Review 
 
Dear Property Owner/Neighbor: 
 
AKS Engineering & Forestry, LLC, is holding a neighborhood meeting regarding the property located at 11361 
SW Leveton Drive in Tualatin, Oregon, which is Tax Lot 100 of Washington County Assessor’s Map 2S122AB 
and is zoned Manufacturing Park (MP). A map of the location is shown on the back of this letter. The project 
involves an architectural review application for an addition to an existing building and associated site 
improvements. Prior to submitting a land use application to the City of Tualatin, we would like to discuss the 
project with you in more detail. 
 
The purpose of this meeting is to provide a forum for surrounding property owners/residents to review and 
discuss the project before the application is submitted to the City. This meeting will give you the opportunity 
to share any special information about the property involved. We will attempt to answer questions that may 
be relevant to meeting development standards consistent with the City of Tualatin Land Development Code. 
This neighborhood meeting is scheduled for: 
 

February 19, at 6:00 p.m. 
Tualatin Public Library 

18878 SW Martinazzi Avenue 
Tualatin, OR 97062 

 
Please note that this meeting will be an informational meeting on preliminary plans. These plans may be 
altered prior to submittal of the application to the City. Depending upon the type of land use action required, 
you may receive official notice from the City of Tualatin requesting that you participate with written 
comments and/or you may have the opportunity to attend a public hearing. 
 
I look forward to discussing this project with you. If you have questions but will be unable to attend, please 
feel free to contact me at 503-563-6151 or by email at slotemakerm@aks-eng.com. 
 
Sincerely, 
AKS ENGINEERING & FORESTRY, LLC 

 
Melissa Slotemaker, AICP 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 
(503) 563-6151 | slotemakerm@aks-eng.com 
 
Enclosure: Vicinity Map 
 
cc: Lynette Sanford, City of Tualatin Community Development Department 
 Tualatin Citizen Involvement Organizations (CIOs) by email 
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AKS 
ENGINEERING & FORESTRY 

BEND,OR 

3052 NW Merchant Way, Suite 1 00 
Bend, OR 97703 
(503) 317-8429

www.aks-eng.com 

Lam Research - Building D Addition 
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February 20, 2020 
 
 
 
Neighborhood Meeting Minutes:  Lam Research Building D Addition Architectural Review  
 
Meeting Date: February 19, 2020 
Time: 6:00 p.m. 
Location: Tualatin Public Library, 18878 SW Martinazzi Avenue, Tualatin OR 97062 
 
In preparation for the submission of an architectural review land use application, the applicant conducted 
a neighborhood meeting in accordance with applicable City regulations. Arlan Sterpa, representing JE 
Dunn, and Melissa Slotemaker and Jeff Sublet from AKS Engineering & Forestry, LLC were present. Sign-in 
sheets and business cards were provided. The meeting began with a presentation which included an 
overview of the property, the project location, details about the planned project, and an approximate 
timeframe of the land use application submittal, City’s review process, and construction.  
 
Attendees asked questions and/or provided general comments about the project. The following topics 
were discussed:  
 

o Questions about the location of the improvements 
o Will it be visible from SW Tualatin Road? 

o Questions about construction  
o Will there be vibration? 
o How long will the construction process take? 

o Questions about traffic 
o Will there be an increase in employees? 
o Will traffic increase on SW 115th Avenue? 

 
The meeting concluded at approximately 6:20 pm.  
 
Sincerely, 
AKS ENGINEERING & FORESTRY, LLC 
 

 
 
Melissa Slotemaker, AICP 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 
(503) 563-6151 | slotemakerm@aks-eng.com 
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Preliminary Stormwater Report 
LAM RESEARCH – TUD CMS ADDITION 

TUALATIN, OREGON 
 

1.0   Purpose of Report 
The purpose of this report is to analyze the effects the proposed development will have on the existing 

stormwater conveyance system; document the criteria, methodology, and informational sources used to 

design the proposed stormwater system; and present the results of the hydraulic analysis. 

 

2.0   Project Location/Description 
The project is located in the central region of the Lam Research Industrial Campus, approximately 1,500-

feet northwest of the intersection of Leveton Drive and SW 108th Avenue. The site address is 11361 

Leveton Drive, Tualatin, Oregon, 97062 (Tax Lot 100, Tax Map 2S 1 22AB). 

 

The project consists of a ±6,900-square-foot building addition, paved side yards, and relocation of 

existing private underground utilities. Stormwater runoff generated by the project will use available 

capacity within an existing stormwater facility for water quantity and quality management. The existing 

facility is an extended dry basin pond, identified as “Pond B” in prior stormwater management reports 

prepared for former projects on-site. The project’s hydromodification impacts will be mitigated through 

a Hydromodification Fee-In-Leu, in accordance with newly adopted Clean Water Services (CWS) 

stormwater requirements for hydromodification. 

 

The results of this stormwater analysis are based on similar assumptions and the available capacity 

documented in a former drainage report, titled Stormwater Management Report, prepared for the Lam 

Research Parking Master Plan project (City of Tualatin AR-16-0010), by Mackenzie, with a final revision 

date of August 10, 2017. 

 

Additional information used in the preparation of this report also references the drainage report 

prepared for the original site development, titled Storm Calculations – Novellus Tualatin, Oregon, by 

Mackenzie, with a final revision date of March 6, 2001.  

 

3.0   Regulatory Design Criteria 
3.1 STORMWATER QUANTITY 

Per CWS Design and Construction Standards (R&O 19-5), Section 4.02 – Water Quantity Control 

Requirements for Conveyance Capacity, on-site detention is required when any of the following 

conditions exist: 

 

1. There is an identified downstream deficiency and the District or City determines that 

detention rather than conveyance system enlargement is the more effective solution. 

 

2. There is an identified regional detention site within the boundary of the development. 

 

3. Water quantity facilities are required by District-adopted watershed management plans 

or adopted subbasin master plans or District-approved subbasin strategy. 

 

An existing on-site stormwater facility will be used for stormwater quantity management and no 

modifications to the facility are proposed. 
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3.2 HYDROMODIFICATION 

Per CWS R&O 19-5, Section 4.03 – Hydromodification Approach Requirements, the implementation or 

funding of techniques to reduce impacts to the downstream receiving water body is required when a 

new development, or other activities, creates or modifies 1,000 square feet or more of impervious 

surfaces or increases the amount or rate of surface water leaving the site. The following techniques may 

be used to mitigate impacts to the downstream receiving water body: 

 

a. Construction of permanent LIDA designed in accordance with this Chapter; or 

 

b. Construction of a permanent stormwater detention facility designed in accordance with 

this Chapter; or 

 

c. Construction or funding of a hydromodification approach that is consistent with a 

District-approved subbasin strategy; or 

 

d. Payment of a Hydromodification Fee-In-Lieu. 

 

Per Section 4.03.2, unless specifically waived in writing by the District, a Hydromodification Assessment 

is required of all activities described in Section 4.03.1, unless the activity meets any of the following 

criteria:  

 

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

impervious surface. 

 

b. The project is located within a District-approved subbasin strategy with an identified 

regional stormwater management approach for hydromodification. 

 

This project will result in the addition and/or modification of 11,997 square feet of impervious surface. 

Therefore, per Section 4.03.2.a, a hydromodification assessment is not required. Hydromodification will 

be addressed by a payment of a Hydromodification Fee-In-Lieu in accordance with District rates and 

charges. 

 

3.3 STORMWATER QUALITY  

Per CWS R&O 19-5, Section 4.04 Water Quality Treatment Requirements, an on-site water quality 

approach is required when a new development or other activities create or modify 1,000 square feet or 

greater of impervious surfaces, or increase the amount of stormwater runoff or pollution leaving the 

site. 

 

An existing on-site stormwater facility will be used for stormwater quality management and no 

modifications to the facility are proposed. 

  

4.0   Design Methodology 
Per the 2001 Novellus Storm Calculations, existing storm drainage piping and detention volumes were 

sized using Soil Conservation Service (SCS) methodology. This method utilizes the SCS Type 1A 24-hour 

design storm. The former stormwater calculation procedures used for the original design are still 

applicable under current CWS standards. Representative curve numbers (CNs) obtained from Technical 

Release 55 (TR-55) for the project area are included in Appendix C. 
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5.0   Design Parameters 
5.1 DESIGN STORMS  

Per CWS requirements, design storms used in peak flow hydrologic analyses shall utilize a 24-hour 

duration. The original 2001 Novellus Storm Calculations used SCS calculation methods to size storm 

drainage piping and detention ponds. The rainfall intensities used in the prior analysis are still current 

with present-day standards and are summarized in the table below: 

 

Table 5-1:  Rainfall Intensities 

Recurrence Interval 

(Years) 

Total Precipitation Depth 

(Inches) 

2 2.5 

10 3.45 

25 3.90 

 

5.2 PRE-DEVELOPED SITE CONDITIONS 

5.2.1  Site Topography 

This project is located within the central region of a developed industrial campus with localized 

topography that varies from the overall site. Existing on-site grades are generally flat and drain to the 

central portion of the project area with slopes up to ±5 percent. Small landscaped embankments exist in 

the northwest and eastern portions of the project area with slopes up to a ratio of 3:1, horizontal to 

vertical. On-site runoff is managed by a private stormwater drainage network that discharges to a 

private stormwater facility located on the south side of the property near Leveton Drive. The project 

area has a high point of ±167 feet around the project boundary and a low point of ±161 feet near the 

central region. 

 

5.2.2 Land Use 

The project area consists of a grass lawn area bordered by existing buildings and paved parking and 

private drive aisles.  

 

5.3 SOIL TYPE 

Subsurface soils at the project site are classified as Hillsboro Loam according to the Natural Resources 

Conservation Service (NRCS) Soil Survey for Washington County. The following table lists the Hydrologic 

Soil Group rating for each soil type: 

 

Table 5-2:  Hydrologic Soil Group Ratings 

NRCS Map Unit 

Identification 

 

NRCS Soil Classification 

Hydrologic Soil 

Group Rating 

21B Hillsboro Loam B 

 

A Soil Group Map and additional information can be found in the NRCS Soil Resource Report included in 

Appendix B. 

 

5.4 POST-DEVELOPED SITE CONDITIONS 

5.4.1 Site Topography 

On-site slopes will remain similar to the existing condition.  
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5.4.2 Land Use 

The project will add ±6,900 square feet of building area and ±5,097 square feet of paved side yards. 

 

5.4.3 Post-Developed Input Parameters 

Refer to the HydroCAD Analysis in Appendix A. 

 

5.4.4 Description of Off-Site Contributing Basins 

This project will modify existing private storm drains within the localized project area to accommodate 

the building addition. Off-site basins are not evaluated in this analysis. 

 

6.0   Stormwater Analyses  
6.1 PROPOSED STORMWATER CONDUIT SIZING AND INLET SPACING 

New stormwater drainage piping and inlets will be sized and spaced to properly convey stormwater 

runoff to the existing private storm drainage network. New storm drainage piping was designed using 

Manning’s equation and sized to convey peak flows generated by the 25-year design storm event. Per 

the 2001 Novellus Storm Calculations, existing storm drainage piping was designed to convey the 25-

year design storm using the SCS methodology. The former design rainfall depths are consistent with 

present-day standards. 

 

6.2 PROPOSED STORMWATER QUALITY CONTROL FACILITY 

Stormwater quality treatment for newly created impervious surfaces will be addressed by utilizing 

excess capacity of an existing stormwater facility that was designed and sized during the initial 

development to accommodate future improvements on-site. Per the impervious area summary table in 

the 2017 Parking Master Plan Stormwater Management Report, there are 2.07 acres of unused 

impervious area capacity within Pond B. The following table summarizes the newly added treatment 

area and remaining capacity within Pond B after completion of this project: 

 

Table 6-1:  Pond B Treatment Area Summary 

Sizing Parameter Area 

Design Impervious Area 11.66 acres 

Constructed Impervious Area 9.59 acres 

Existing Excess Capacity 2.07 acres 

TUD CMS Addition  

Impervious Area 
0.275 acres 

Unutilized Capacity 

 (after TUD CMS Addition) 
1.79 acres 

 

6.3 HYDROMODIFICATION 

This project will result in the addition and/or modification of less than 12,000 square feet of impervious 

surface. Therefore, per Section 4.03.2.a, a hydromodification assessment is not required. 

Hydromodification will be addressed by a payment of a Hydromodification Fee-In-Lieu in accordance 

with District rates and charges. 

 

6.4 PROPOSED STORMWATER QUANTITY CONTROL FACILITY 

Stormwater quantity management for the project will be provided by existing Pond B. The pond was 

originally designed to detain post-development peak runoff to levels equal to or below pre-development 
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peak rates for the 2-year, 10-year, and 25-year design rainfall events, for a total of 23.32 acres of 

impervious area. The following table summarizes the newly added impervious area and remaining 

capacity within Pond B after completion of this project: 

 

Table 6-2:  Pond B Impervious Area Summary 

Sizing Parameter Area 

Design Impervious Area 23.32 acres 

Constructed Impervious Area 18.35 acres 

Existing Excess Capacity 4.97 acres 

TUD CMS Addition  

Impervious Area 
0.275 acres 

Unused Capacity  

(after TUD CMS Addition) 
4.69 acres 

 

6.5 DOWNSTREAM ANALYSIS 

Increased runoff generated by the project will be managed by existing Pond B, which was designed to 

accommodate full build-out conditions of the Lam Research campus. Post-developed peak runoff rates 

will not exceed the rates determined in the original 2001 Novellus Storm Calculations; therefore, the 

public conveyance system downstream of the site was not reviewed. 



 

 

 

 

 

 

 

 

Exhibit A:   

Vicinity Map 
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Exhibit B:   

Storm Drain Facilities Map 
 

  
 

 

 

  



STORM DRAIN FACILITIES MAP
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Exhibit C:   
Project Area Stormwater Catchment Map 
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Appendix A:   
Peak Flow Calculations – HydroCAD Analysis 

 

  



 

 

 

 

 

 

 

 

Post-Developed 25-yr Storm  

Event Peak Flow Calculations 

  



Type IA 24-hr  25-YEAR Rainfall=3.90"7860 POST-DEV
  Printed  2/19/2020Prepared by {enter your company name here}

Page 1HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: TUD CMS Addition

Runoff = 0.93 cfs @ 7.87 hrs,  Volume= 0.299 af,  Depth> 3.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Type IA 24-hr  25-YEAR Rainfall=3.90"

Area (sf) CN Description

* 40,541 98 Paved/roof area

4,884 79 <50% Grass cover, Poor, HSG B

45,425 96 Weighted Average

4,884 10.75% Pervious Area

40,541 89.25% Impervious Area

Tc Length Slope Velocity Capacity Description
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Runoff

Hydrograph
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Type IA 24-hr

25-YEAR Rainfall=3.90"
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0.93 cfs
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USDA – NRCS Soil Resource Report 
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Hydrologic Soil Group

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

21B Hillsboro loam, 3 to 7 
percent slopes

B 1.0 100.0%

Totals for Area of Interest 1.0 100.0%

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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Tie-break Rule: Higher
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TR-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 D:  

Pipe Sizing Capacities from 

2001 Novellus Storm Calculations 



Pipe # 59
TUD CMS addition
within Future #3 Basin



Pipe Capacity
= 2.06 cfsPipe # 59
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