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314 West 15th Street Vancouver, WA 98660-2927 360/695-3488
Zenport Industrial Park
4231-00

Traffic Impact Analysis
December 29, 2015

Table 1 – Trip Generation for General Light Industrial

Land Use:
General Light Industrial

(110)

Independent Variable: 1,000 Sq Ft

Size: 39.75

Average Weekday 277

Total Trips AM PM

In 32 5

Out 4 34

Total 36 39

Table 2 – Trip Generation for Warehouse

Land Use:
Warehouse

(150)

Independent Variable: 1,000 Sq Ft

Size: 39.75

Average Weekday 142

Total Trips AM PM

In 9 3

Out 3 10

Total 13 13
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Traffic Impact Analysis
December 29, 2015

Table 3 – Trip Generation for General Office

Land Use:
Industrial Park

(130)

Independent Variable: 1000 Sq Ft

Size: 39.75

Average Weekday 277

Total Trips AM PM

In 27 7

Out 6 27

Total 33 34

The trip generation calculations for General Light Industrial, Warehouse, and Industrial are included in
Appendix A.

Trip Distribution:
The trip distribution is based on the existing travel patterns in the area and engineering judgment.  The
development will utilize SW Oregon Street for outgoing and incoming trips.  It is assumed that
approximately 70% of the trips will travel east to Interstate 5 from SW Oregon Street to SW Tualatin
Sherwood Road.  It is anticipated that the remaining 30% will travel west toward highway 99.  The site
trips distribution are shown on Figure 4.

Sight Distance:
The proposed site access points onto SW Oregon Street require 240 feet of sight distance to the east and
west to meet stopping and intersection sight distances per City standards.  The 240 feet is based on the
posted 25 MPH speed limit.

The sight distance at the eastern entrance would have restricted visibility both east and west due to
existing trees.  The western entrance has restricted visibility to the east also due to existing trees.

The final design should assure the 240 foot sight distance triangle is unrestricted and follows City
standards.



314 West 15th Street Vancouver, WA 98660-2927 360/695-3488
Zenport Industrial Park
4231-00

Traffic Impact Analysis
December 29, 2015

Driveway Spacing:
There are two proposed driveway connections onto SW Oregon Street from the development.  Per City standards
the  driveway  spacing  for  SW  Oregon  Street,  a  collector,  is  200  feet  minimum  and  the  minimum  distance  for
driveway corner clearance for a collector with a 25 MPH speed limit is 150 feet.

The eastern connection will act as the fourth leg to the SW Oregon Street/SW Hall Street intersection.
There are no access spacing issues with this connection.  The western connection is approximately 170
feet east of an existing driveway on the south side of SW Oregon Street.  The proposed connections are
over 250 feet apart.  The City driveway spacing requirements are met with the proposal.

Safety:
Collision data for the project vicinity was obtained from the Oregon State Department of Transportation
for a five year period (2010 – 2014).  There was one reported, low severity collision in the vicinity of the
project.  With the low number of collisions, and relatively low volume of trips generated by the proposal,
no further analysis is recommended.  The collision data is included in Appendix B.

SW Oregon Street/SW Hall Street Intersection:
With the low collision history and moderate increase in traffic volumes on SW Oregon Street, no impacts
to the operation of the SW Oregon Street/SW Hall intersection are anticipated.

Conclusion:
The proposed Zenport Industrial Park will generate approximately 40 trips in the PM peak hour and the
majority will travel west to Murdock Road. The proposed driveway meet City spacing and sight distance
standards with the removal to trees near the west driveway. The collision history did not indicate any
safety problems and the development will not any impacts on the SW Oregon Street/Hall Street
intersection. No further traffic analysis is needed and no off-site traffic improvement are needed.

Attachments
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ITE Trip Generation
HDJ Design Group

General Analysis Period
Average Rate Rate Trips

Land Use Code 6.97 277
Independent Variable 1,000 Sq Ft
Size (X) 39.75 Entering / Exiting
Land Use Code 110 % Entering 50% 139

% Exiting 50% 139
Date: Analyst: New Trips
12/17/2015 Sharar Zenport Ind % internal 0

% pass by 0
In Out Total In Out

Average Weekday 139 139 277 Total Trips 139 139
New Trips 139 139 277 Internal Trips 0 0

Passby Trips 0 0 0
Weekday AM Peak for adjacent streets32 4 37 New Trips 139 139
New Trips 32 4 37

Weekday PM peak for adjacent st5 34 39
New Trips 5 34 39

Analysis Period Analysis Period
Average Rate Rate Trips Average Rate Rate Trips

0.92 37 0.97 39

Entering / Exiting Entering / Exiting
% Entering 88% 32 % Entering 12% 5
% Exiting 12% 4 % Exiting 88% 34
New Trips New Trips
% internal 0 % internal 0
% pass by 0 % pass by 0

In Out In Out
Total Trips 32 4 Total Trips 5 34
Internal Trips 0 0 Internal Trips 0 0
Passby Trips 0 0 Passby Trips 0 0
New Trips 32 4 New Trips 5 34

Trip Generation Based on Weighted Average Rates

Weekday

General Light Industrial (sf)

Per Trip Generation Manual, 9th Edition

Weekday AM Peak for adjacent streets Weekday PM peak for adjacent st



ITE Trip Generation
HDJ Design Group

General Analysis Period
Average Rate Rate Trips

Land Use Code 3.56 142
Independent Variable 1,000 Sq Ft
Size (X) 39.75 Entering / Exiting
Land Use Code 150 % Entering 50% 71

% Exiting 50% 71
Date: Analyst: New Trips
12/17/2015 Sharar Zenport Ind % internal 0

% pass by 0
In Out Total In Out

Average Weekday 71 71 142 Total Trips 71 71
New Trips 71 71 142 Internal Trips 0 0

Passby Trips 0 0 0
Weekday AM Peak for adjacent streets9 3 12 New Trips 71 71
New Trips 9 3 12

Weekday PM peak for adjacent st3 10 13
New Trips 3 10 13

Analysis Period Analysis Period
Average Rate Rate Trips Average Rate Rate Trips

0.3 12 0.32 13

Entering / Exiting Entering / Exiting
% Entering 79% 9 % Entering 25% 3
% Exiting 21% 3 % Exiting 75% 10
New Trips New Trips
% internal 0 % internal 0
% pass by 0 % pass by 0

In Out In Out
Total Trips 9 3 Total Trips 3 10
Internal Trips 0 0 Internal Trips 0 0
Passby Trips 0 0 Passby Trips 0 0
New Trips 9 3 New Trips 3 10

Trip Generation Based on Weighted Average Rates

Weekday

Warehouse (SF) 9th Edition

Per Trip Generation Manual, 9th Edition

Weekday AM Peak for adjacent streets Weekday PM peak for adjacent st



ITE Trip Generation
HDJ Design Group

General Analysis Period
Average Rate Rate Trips

Land Use Code 6.96 277
Independent Variable 1,000 Sq Ft
Size (X) 39.75 Entering / Exiting
Land Use Code 130 % Entering 50% 138

% Exiting 50% 138
Date: Analyst: Project: New Trips
12/24/2015 Sharar Zenport Ind % internal 0

% pass by 0
In Out Total In Out

Average Weekday 138 138 277 Total Trips 138 138
New Trips 138 138 277 Internal Trips 0 0

Passby Trips 0 0 0
Weekday AM Peak for adjacent streets27 6 33 New Trips 138 138
New Trips 27 6 33

Weekday PM peak for adjacent st7 27 34
New Trips 7 27 34

Analysis Period Analysis Period
Average Rate Rate Trips Average Rate Rate Trips

0.84 33 0.86 34

Entering / Exiting Entering / Exiting
% Entering 82% 27 % Entering 21% 7
% Exiting 18% 6 % Exiting 79% 27
New Trips New Trips
% internal 0 % internal 0
% pass by 0 % pass by 0

In Out In Out
Total Trips 27 6 Total Trips 7 27
Internal Trips 0 0 Internal Trips 0 0
Passby Trips 0 0 Passby Trips 0 0
New Trips 27 6 New Trips 7 27

Trip Generation Based on Weighted Average Rates

Weekday

Industrial Park (sf)

Per Trip Generation Manual, 9th Edition

Weekday AM Peak for adjacent streets Weekday PM peak for adjacent st
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OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

OREGON ST at MURDOCK RD, City of Sherwood, Washington County, 01/01/2010 to 12/31/2014

12/22/2015

CDS380 Page: 1

CITY OF SHERWOOD, WASHINGTON COUNTY

Total crash records: 1

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OR<25

6A 06 0 N DAY PDO PSNGR CAR 01 DRVR NONE 50 F OR-Y 026 000 07

NONE TU 0 SW OREGON ST S YIELD Y DRY REAR PRVTE S -N 000 00

PSNGR CAR 01 DRVR NONE 39 F OR-Y 000 000 00

PRVTE S -N 011 00

02 NONE 0 STOP

OR<25

03681 N N N 07/01/2014 16 SW MURDOCK RD INTER 3-LEG N N CLR S-1STOP 01 NONE 0 STRGHT 07

P R S W INT-TYPE SPCL USE

S D

INVEST D C S L K TIME FROM SECOND STREET LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

SER# E L G H R DAY DIST FIRST STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

E A U C O DATE CLASS CITY STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S



OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

OREGON ST at HALL ST, City of Sherwood, Washington County, 01/01/2010 to 12/31/2014

12/22/2015

CDS380 Page: 1

CITY OF SHERWOOD, WASHINGTON COUNTY

No Rows to Display

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

SER# E L G H R DAY DIST FIRST STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

INVEST D C S L K TIME FROM SECOND STREET LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

E A U C O DATE CLASS CITY STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

S D

P R S W INT-TYPE SPCL USE
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APPENDIX E: PHOTOMETRIC PLAN
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APPENDIX F:  GEOTECHNICAL ENGINEERING REPORT 





















































 Preliminary Stormwater Drainage Report 
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Zenport Industrial Park 

Building No. 1 
 

15104 SW Oregon Street, Sherwood OR 97140 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Regular maintenance and inspection are required on all components of the stormwater system. This plan 
provides instruction on how to maintain and inspect the system.  

 
 
 
 
 

Prepared by: Evan Eykelbosch, PE 
Froelich Engineers 

6969 SW Hampton St. 
Portland, OR 97223 

Froelich Project Number: 15-C012 
Date: March 28, 2016 
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I. Project Overview and Description 
 

The proposed project site is the future home for the Zenport Industrial Park and is 
located at 15104 SW Oregon Street, in Sherwood, Washington County, Oregon (See 
Vicinity Map, Appendix A). This site is currently undeveloped, aside from an old parking 
lot, but was historically part of the Frontier Leather Company. The site is currently 
overgrown with vegetation.  The proposed project will develop the southwest corner of 
the site with a new office/warehouse building and accompanying site features (ie. 
parking lot, curbs, sidewalk...). Roadway improvements are required along the entire 
length of the adjacent Oregon Street frontage.  
 
The existing and propose surface area can be seen below in Table 1.1. See Appendix B 
for the basin map and basin area breakdown. 
 
Table 1.1  

Surface Existing (square feet) Proposed (square feet) 

Impervious 19,126 21,435 

Pervious 37,480 31,859 

Total 56,606 56,606 

 
A Service Provider Letter from the City of Hillsboro can be found in Appendix C. 
   
General Soil Condition 
 
The NRCS, Natural Resources Conservation Service, identifies the project area as 
having Aloha silt loam. These soils are poor draining and have a low permeability. They 
are classified into hydrologic soil group C/D (see Appendix D). For the proposed 
pervious area, we have used a curve number of 89. This is consistent with fair 
conditioned open space. All impervious surfaces will use a curve number of 98. 
The geotechnical investigation indicated that ground water is 1 to 4 feet below grade 
and that stormwater inflation was not an option (See Appendix D).  

II. Stormwater 

a. Existing Conditions 
 
There is no existing stormwater system located on site. The topography of the site 
naturally slopes from the southwest corner to the northeast corner of the site. An 
existing swale runs to the north along the western property line between the site and the 
railroad property.  
 
The existing roadway, Oregon Street, is crowned and sheds runoff into a series of catch 
basins. These catch basins connect into the existing 30” Stormwater Main located along 
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the south side of Oregon Street. The main runs to the east and outfalls into Rock Creek 
just before reaching the Oregon Street/ Murdock Road roundabout.  

b. Proposed Conditions 
 

The proposed site is required to meet the stormwater requirements set by Clean Water 
Services. Both the proposed onsite and offsite stormwater systems drain into the public 
stormwater main located in Oregon Street.  
 
Onsite: Due to a high ground water table, the availability of LIDA facilities is greatly 
reduced. Aside from the gravel lot flowing through a vegetated filter strip, no other LIDA 
treatment is proposed. A series of catch basins and roof downspouts will collect a 
majority of the proposed site runoff and convey it into Contech StormFilter Catch Basin 
for treatment prior to discharging into a downstream manhole. The undeveloped areas 
of the property will continue to drain as is.  
 
Offsite: Stormwater runoff from the half street improvements will be collected within a 
series of catch basins located along the curb. These catch basins connect into the 
public storm main located within Oregon Street.  
 

c. Water Quality: 
 

 

Per Clean Water Services requirements all new impervious surfaces must meet 
stormwater treatment requirements. Stormwater treatment is provided to the maximum 
extent possible through utilization of a Contech StormFilter located at the east end of 
the site. This facility will treat stormwater runoff from Basins A, B, C, D, E, and H. Each 
StormFilter Cartridge has the capacity to treat 0.033cfs.  
 

 Water Quality Volume = 643 cf 

 Water Quality Flow = 0.045 cfs 
 
Therefore, the treatment system will require 2 cartridges.  

 
Stormwater treatment for Basin E, is provided by a Vegetative Filter Strip. Filter strips 
are required to be a minimum of 5’ wide, include 18” of growing medium and have a 
treatment area ratio of 6%.  
 
Per the direction of the City of Sherwood, no water quality treatment is to be provided 
for stormwater runoff along Oregon Street. The city plans to construct a downstream 
treatment facility to handle treatment of the public stormwater runoff. 
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d. Conveyance: 
 

Per Clean Water Services requirements all stormwater pipes must be designed to 
convey the 25-year stormwater event. The proposed conveyance system was analyzed 
using the Santa Barbara Urban Hydrograph method with NRCS Type 1A precipitation 
distribution. The storm event was the 24-hour 25-year storm event with 3.9-inches of 
precipitation. Using Manning’s, equation the pipes were sized to convey the 25-year 
storm event without surcharging.  The pipe calculation and pipe map are attached in 
Appendix F. 
 
No stormwater conveyance system is proposed for collecting the runoff from Basin E. 
After treatment through the Vegetative Filter Strip, runoff will be shed into the adjoining 
landscaping and will naturally drain across the site and into the soil.  
 
Basin F and Basin I will continue to drain into the existing swale and convey runoff to 
the north along the property line 
 
Basin G will convey pervious runoff onto the existing undeveloped pervious area where 
it will naturally drain across the site and into the soil.  
 

e. Downstream Analysis 
 

A downstream analysis of the public stormwater system was required to ensure there 
were no downstream deficiencies. Based on the analysis provided in Appendix G, there 
are no downstream deficiencies within the downstream stormwater main. The analysis 
looks at the contributing basin areas serving the public stormwater main located 
adjacent to our site and downstream to the outfall. The contributing basin areas and 
existing condition of the pipe were based on the basin map and as-built drawings 
provided by the City of Sherwood. Analysis assumptions are found in the Appendix E.  
 
The analysis accounted for the full future building out of the site property and 
determined that there are no known deficiencies located in the downstream system.  
 

 

III. Engineering Conclusion 
 

Stormwater treatment has been provided to the maximum extent practicable per the 
standards set forth by Clean Water Services and the City of Sherwood. 
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IV. Appendices 
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Appendix A: Vicinity Map 
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Appendix B: Figures and Areas 
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Basin Areas Zenport Industrial Park

Project #15-C012

Existing

sf ac sf ac sf ac

BASIN A 630 0.01 9,578 0.22 10,208 0.23

BASIN B 36,867 0.85 9,548 0.22 46,415 1.07

Proposed

Flow

sf ac sf ac sf ac Q (cfs)

BASIN A (ROOF) 0 0.00 12,934 0.30 12,934 0.30 0.91

A-1 0 0.00 3,185 0.07 3,185 0.07 0.22

A-2 0 0.00 3,276 0.08 3,276 0.08 0.23

A-3 0 0.00 3,191 0.07 3,191 0.07 0.22

A-4 0 0.00 3,285 0.08 3,285 0.08 0.23

BASIN B 6,935 0.16 3 0.00 6,938 0.16 0.12

BASIN C 438 0.01 4,246 0.10 4,684 0.11 0.31

BASIN D 92 0.00 4,059 0.09 4,151 0.10 0.29

BASIN E 3,621 0.08 7,253 0.17 10,874 0.25 0.57

BASIN F 2,122 0.05 0 0.00 2,122 0.05 0.04

BASIN G 13,341 0.31 1,559 0.04 14,900 0.34 0.34

BASIN H (OFFSITE) 2,389 0.05 1,732 0.04 4,121 0.09 0.16

BASIN I (OFFSITE) 2,921 0.07 2,583 0.06 5,504 0.13 0.23

BASIN I (FUTURE BLDG) 2,922 0.07 2,035 0.05 4,957 0.11 0.19

BASIN I (FUTURE PARKING) 0 0.00 1,604 0.04 1,604 0.04 0.11

BASIN

AREA

pervious impervious total

BASIN

AREA

pervious impervious total

Zenport - Storm Calcs.xls

Basin Areas Page 1 of 1 3/28/2016
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Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/8/2015
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

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

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/8/2015
Page 2 of 4



Hydrologic Soil Group

Hydrologic 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 C/D 79.0 49.2%

5C Briedwell stony silt loam,
7 to 12 percent slopes

B 18.5 11.5%

11C Cornelius and Kinton silt
loams, 7 to 12 percent
slopes

C 12.0 7.5%

11D Cornelius and Kinton silt
loams, 12 to 20
percent slopes

C 1.2 0.7%

13 Cove silty clay loam D 3.3 2.0%

37A Quatama loam, 0 to 3
percent slopes

C 8.6 5.4%

37B Quatama loam, 3 to 7
percent slopes

C 11.7 7.3%

38B Saum silt loam, 2 to 7
percent slopes

C 6.3 3.9%

38C Saum silt loam, 7 to 12
percent slopes

C 14.7 9.2%

47D Xerochrepts-Rock
outcrop complex

D 5.0 3.1%

W Water 0.1 0.0%

Totals for Area of Interest 160.4 100.0%

Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/8/2015
Page 3 of 4



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

Tie-break Rule:  Higher

Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/8/2015
Page 4 of 4
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Appendix E: Assumptions 
  



Assumptions Zenport Industrial Park

Project #15-C012

Santa Barbara Unit Hydrogragh (SBUH) Assumptions:

(used for Downstream Analysis Pipe Sizing) 

2.5 in/24-hoursPer CWS Manual

3.1 in/24-hoursPer CWS Manual

3.45 in/24-hoursPer CWS Manual

25-year Storm Event = 3.9 in/24-hoursPer CWS Manual

Roughness Coefficient 0.013

Curve Number Assumptions:

Impervious Area = 98

Pervious Area = 74

Average = 83

Clean Water Services Water Quality:

Water Quality (WQ) Storm Event = 0.36 Per CWS Manual

Rational Method Assumptions:

(used for Pipe sizing) 

25-year Storm Event= 3.4 in/hour Per CWS Manual

Runoff Coefficients (C)

C value for roof/pavement= 0.9

C value for landscape= 0.22

ODOT Hydraulcs Manual

ODOT Hydraulcs Manual

10-year Storm Event=

Per NRCS Runoff Curve 

2-year Storm Event=

5-year Storm Event=

Per NRCS Runoff Curve 

Per NRCS Runoff Curve 

Number for 1/4 acre residential 

lot development

Zenport - Storm Calcs.xls

Assumptions Page 1 of 1 3/29/2016
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Appendix F: Conveyance Calculations 
  



Conveyance Calculations Zenport Industrial Park

Project #15-C012

CONVEYANCE CALCULATIONS

Detail

RUNOFF TOTAL SLOPE DIA CAPACITY VEL. RUNOFF VEL. CAPACITY

PIPE CONTRIBUTING Q Q Qf Vf RATIO AT Q VS. Qf

BASIN/PIPE CFS CFS % IN. CFS FT/S Q/Qf Q/QF

1 Basin A-1 0.22 0.22 0.5 6 0.40 2.02 0.56 2.08 OK

2 Basin B + Basin H 0.28 0.28 0.5 6 0.40 2.02 0.71 2.18 OK

3 Pipe 1 + Pipe 2 0.00 0.51 0.5 8 0.85 2.45 0.59 2.55 OK

4 Basin A-2 + Pipe 3 0.23 0.74 0.5 8 0.85 2.45 0.86 2.75 OK

5 Basin A-3 0.22 0.22 0.5 6 0.40 2.02 0.56 2.08 OK

6 Basin A-4 + Pipe 5 0.23 0.45 0.5 8 0.85 2.45 0.53 2.47 OK

7 Pipe 4 + Pipe 6 0.00 1.19 0.5 10 1.55 2.84 0.77 2.98 OK

8 Basin C 0.31 0.31 0.5 8 0.85 2.45 0.36 2.23 OK

9 Basin D 0.29 0.29 0.5 8 0.85 2.45 0.34 2.19 OK

10 Pipe 7 + 8 + 9 0.00 1.78 0.79 12 3.17 4.03 0.56 4.15 OK

DESIGN SECTION DESIGN CALCULATIONS

Zenport - Storm Calcs.xls

Conveyance Calculations Page 1 of 1 3/28/2016
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Appendix G: Downstream Analysis 
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Project Description
SAS Zenport.SPF

Project Options
CFS
Elevation
Santa Barbara UH
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Dec 11, 2015 00:00:00
Dec 12, 2015 00:00:00
Dec 11, 2015 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
8
22
21
1
0
0
0
21
0
21
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-02 Time Series 25YR-24HR Cumulative inches Oregon Washington 25 3.90 SCS Type IA 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................

FCE-CIV-1
Callout
25-YEAR EVENT



Subbasin Summary
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of

ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number Number Volume

(ac) (%) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Basin-A 60.63 38.00 98.00 74.00 3.89 2.32 140.60 28.56        0  00:14:31
2 Basin-B 4.42 38.00 98.00 74.00 3.89 2.32 10.25 2.08        0  00:14:31
3 Basin-C 6.77 38.00 98.00 74.00 3.89 2.32 15.70 3.19        0  00:14:31
4 Basin-D 8.12 38.00 98.00 74.00 3.89 2.32 18.83 3.83        0  00:14:31
5 Basin-E 7.16 38.00 98.00 74.00 3.89 2.32 16.60 3.37        0  00:14:31
6 Basin-F 6.27 38.00 98.00 74.00 3.89 2.32 14.54 2.95        0  00:14:31
7 Basin-G 0.50 38.00 98.00 74.00 3.89 2.32 1.16 0.24        0  00:14:31
8 Basin-H 3.05 38.00 98.00 74.00 3.89 2.32 7.08 1.54        0  00:10:16

FCE-CIV-1
Callout
AVERAGE CN = 83 FOR 1/4 ACRE RESIDENTIAL LOT



Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Bend-1 Junction 178.30 185.80 178.30 0.00 0.00 35.28 180.41 0.00 5.39 0  00:00 0.00 0.00
2 Bend-2 Junction 177.38 183.90 177.38 0.00 0.00 35.27 179.49 0.00 4.41 0  00:00 0.00 0.00
3 Bend-3 Junction 168.50 178.50 168.50 0.00 0.00 39.07 169.88 0.00 8.62 0  00:00 0.00 0.00
4 Bend-4 Junction 165.69 170.73 165.69 0.00 0.00 42.43 167.33 0.00 3.40 0  00:00 0.00 0.00
5 Bend-5 Junction 158.80 163.87 158.80 0.00 0.00 42.42 160.12 0.00 3.75 0  00:00 0.00 0.00
6 Bend-6 Junction 157.05 161.20 157.05 0.00 0.00 42.43 158.37 0.00 2.83 0  00:00 0.00 0.00
7 Inlet-1 Junction 186.35 189.31 186.35 0.00 0.00 2.08 186.95 0.00 2.36 0  00:00 0.00 0.00
8 Inlet-2 Junction 187.64 192.02 187.64 0.00 0.00 3.19 188.32 0.00 3.70 0  00:00 0.00 0.00
9 Inlet-3 Junction 174.88 180.57 174.88 0.00 0.00 3.83 176.29 0.00 4.28 0  00:00 0.00 0.00

10 Inlet-4 Junction 176.45 180.00 176.45 0.00 0.00 3.37 177.11 0.00 2.89 0  00:00 0.00 0.00
11 Inlet-5 Junction 170.00 172.00 170.00 0.00 0.00 3.36 170.66 0.00 1.34 0  00:00 0.00 0.00
12 Inlet-6 Junction 157.60 159.12 157.60 0.00 0.00 2.95 157.98 0.00 1.15 0  00:00 0.00 0.00
13 Inlet-7 Junction 155.06 158.06 155.06 0.00 0.00 0.24 155.23 0.00 2.83 0  00:00 0.00 0.00
14 MH-1 Junction 187.20 192.62 187.20 0.00 0.00 28.56 188.75 0.00 3.87 0  00:00 0.00 0.00
15 MH-2 Junction 186.71 192.65 186.71 0.00 0.00 28.56 188.42 0.00 4.23 0  00:00 0.00 0.00
16 MH-3 Junction 185.58 192.38 185.58 0.00 0.00 30.59 187.29 0.00 5.09 0  00:00 0.00 0.00
17 MH-4 Junction 182.06 188.89 182.06 0.00 0.00 35.28 185.46 0.00 3.43 0  00:00 0.00 0.00
18 MH-5 Junction 174.60 180.51 174.60 0.00 0.00 39.07 175.78 0.00 4.73 0  00:00 0.00 0.00
19 MH-6 Junction 166.00 173.91 166.00 0.00 0.00 42.43 168.53 0.00 5.38 0  00:00 0.00 0.00
20 MH-7 Junction 154.16 160.98 154.16 0.00 0.00 45.36 156.38 0.00 4.60 0  00:00 0.00 0.00
21 MH-8 Junction 153.11 159.27 153.11 0.00 0.00 45.59 154.82 0.00 4.45 0  00:00 0.00 0.00
22 Outlet-1 Outfall 150.20 45.59 151.39



Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 Pipe 1 Pipe MH-1 MH-2 50.48 187.20 186.71 0.9700 30.000 0.0130 28.56 40.41 0.71 8.92 1.55 0.62 0.00 Calculated
2 Pipe 10 Pipe Bend-4 Bend-5 153.21 165.69 158.80 4.5000 36.000 0.0130 42.42 141.44 0.30 17.48 1.13 0.38 0.00 Calculated
3 Pipe 11 Pipe Bend-5 Bend-6 69.48 158.80 157.05 2.5200 36.000 0.0130 42.43 105.85 0.40 14.15 1.32 0.44 0.00 Calculated
4 Pipe 12 Pipe Bend-6 MH-7 37.00 157.05 154.46 7.0000 36.000 0.0130 42.43 176.47 0.24 20.52 1.00 0.33 0.00 Calculated
5 Pipe 13 Pipe MH-7 MH-8 76.75 154.16 153.11 1.3700 36.000 0.0130 45.35 78.01 0.58 11.45 1.64 0.55 0.00 Calculated
6 Pipe 14 Pipe MH-8 Outlet-1 68.00 153.11 150.20 4.2800 36.000 0.0130 45.59 137.98 0.33 17.51 1.19 0.40 0.00 Calculated
7 Pipe 15 Pipe Inlet-7 MH-8 36.92 155.06 154.65 1.1100 12.000 0.0130 0.24 3.75 0.06 2.66 0.17 0.17 0.00 Calculated
8 Pipe 16 Pipe Inlet-1 MH-3 102.15 186.35 185.58 0.7500 12.000 0.0130 2.08 3.09 0.67 4.22 0.60 0.60 0.00 Calculated
9 Pipe 17 Pipe Inlet-2 MH-4 388.23 187.64 184.78 0.7400 15.000 0.0130 3.18 5.54 0.57 4.67 0.68 0.54 0.00 Calculated

10 Pipe 18 Pipe Inlet-3 MH-5 100.00 175.60 174.60 1.0000 15.000 0.0130 3.82 6.46 0.59 5.48 0.69 0.55 0.00 Calculated
11 Pipe 19 Pipe Inlet-4 Inlet-5 433.00 176.45 170.00 1.4900 12.000 0.0130 3.36 4.35 0.77 6.12 0.66 0.66 0.00 Calculated
12 Pipe 2 Pipe MH-2 MH-3 238.41 186.71 185.58 0.4700 36.000 0.0130 28.51 45.92 0.62 6.84 1.71 0.57 0.00 Calculated
13 Pipe 20 Pipe Inlet-5 MH-6 67.00 170.00 168.00 2.9900 12.000 0.0130 3.36 6.16 0.55 8.01 0.53 0.53 0.00 Calculated
14 Pipe 21 Pipe Inlet-6 MH-7 21.31 157.60 156.00 7.5100 12.000 0.0130 2.95 9.76 0.30 10.89 0.38 0.38 0.00 Calculated
15 Pipe 3 Pipe MH-3 MH-4 238.47 185.58 182.06 1.4800 36.000 0.0130 30.58 81.03 0.38 10.65 1.28 0.43 0.00 Calculated
16 Pipe 4 Pipe MH-4 Bend-1 132.43 182.06 178.30 2.8400 36.000 0.0130 35.28 112.39 0.31 14.06 1.16 0.39 0.00 Calculated
17 Pipe 5 Pipe Bend-1 Bend-2 231.88 178.30 177.38 0.4000 36.000 0.0130 35.27 42.01 0.84 6.67 2.11 0.70 0.00 Calculated
18 Pipe 6 Pipe Bend-2 MH-5 15.33 177.38 174.60 18.1300 36.000 0.0130 35.27 284.02 0.12 27.38 0.71 0.24 0.00 Calculated
19 Pipe 7 Pipe MH-5 Bend-3 191.76 174.60 168.50 3.1800 36.000 0.0130 39.07 118.96 0.33 15.07 1.18 0.39 0.00 Calculated
20 Pipe 8 Pipe Bend-3 MH-6 137.18 168.50 166.00 1.8200 36.000 0.0130 39.07 90.04 0.43 12.29 1.38 0.46 0.00 Calculated
21 Pipe 9 Pipe MH-6 Bend-4 25.50 166.00 165.69 1.2200 36.000 0.0130 42.43 73.54 0.58 10.77 1.64 0.55 0.00 Calculated

FCE-CIV-1
Callout
NO PIPE OVERFLOW



Subbasin Hydrology

    Subbasin : Basin-A

          Input Data

Area (ac) ........................................................................ 60.63
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 60.63 83.12

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 28.56
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-A



    Subbasin : Basin-B

          Input Data

Area (ac) ........................................................................ 4.42
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 4.42 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 2.08
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-B



    Subbasin : Basin-C

          Input Data

Area (ac) ........................................................................ 6.77
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 6.77 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 3.19
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-C



    Subbasin : Basin-D

          Input Data

Area (ac) ........................................................................ 8.12
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 8.12 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 3.83
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-D



    Subbasin : Basin-E

          Input Data

Area (ac) ........................................................................ 7.16
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 7.16 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 3.37
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-E



    Subbasin : Basin-F

          Input Data

Area (ac) ........................................................................ 6.27
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 6.27 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 2.95
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-F



    Subbasin : Basin-G

          Input Data

Area (ac) ........................................................................ 0.50
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 0.50 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .2 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 13.95 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................14.53

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 0.24
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:32 



          Subbasin : Basin-G



    Subbasin : Basin-H

          Input Data

Area (ac) ........................................................................ 3.05
Impervious Area (%) ...................................................... 38.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 74.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 3.05 83.12

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .11 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 1.5 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 2.5 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 9.70 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    Surface Type : Paved Unpaved Unpaved
    Velocity (ft/sec) : 2.87 0.00 0.00
    Computed Flow Time (min) : 0.58 0.00 0.00
Total TOC (min) ..................10.28

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.89
Total Runoff (in) ............................................................. 2.32
Peak Runoff (cfs) ........................................................... 1.54
Weighted Curve Number ............................................... 83.12
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:17 



          Subbasin : Basin-H



Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 Bend-1 178.30 185.80 7.50 178.30 0.00 0.00 -185.80 0.00 0.00
2 Bend-2 177.38 183.90 6.52 177.38 0.00 0.00 -183.90 0.00 0.00
3 Bend-3 168.50 178.50 10.00 168.50 0.00 0.00 -178.50 0.00 0.00
4 Bend-4 165.69 170.73 5.04 165.69 0.00 0.00 -170.73 0.00 0.00
5 Bend-5 158.80 163.87 5.07 158.80 0.00 0.00 -163.87 0.00 0.00
6 Bend-6 157.05 161.20 4.15 157.05 0.00 0.00 -161.20 0.00 0.00
7 Inlet-1 186.35 189.31 2.96 186.35 0.00 0.00 -189.31 0.00 0.00
8 Inlet-2 187.64 192.02 4.38 187.64 0.00 0.00 -192.02 0.00 0.00
9 Inlet-3 174.88 180.57 5.69 174.88 0.00 0.00 -180.57 0.00 0.00

10 Inlet-4 176.45 180.00 3.55 176.45 0.00 0.00 -180.00 0.00 0.00
11 Inlet-5 170.00 172.00 2.00 170.00 0.00 0.00 -172.00 0.00 0.00
12 Inlet-6 157.60 159.12 1.52 157.60 0.00 0.00 -159.12 0.00 0.00
13 Inlet-7 155.06 158.06 3.00 155.06 0.00 0.00 -158.06 0.00 0.00
14 MH-1 187.20 192.62 5.42 187.20 0.00 0.00 -192.62 0.00 0.00
15 MH-2 186.71 192.65 5.94 186.71 0.00 0.00 -192.65 0.00 0.00
16 MH-3 185.58 192.38 6.80 185.58 0.00 0.00 -192.38 0.00 0.00
17 MH-4 182.06 188.89 6.83 182.06 0.00 0.00 -188.89 0.00 0.00
18 MH-5 174.60 180.51 5.91 174.60 0.00 0.00 -180.51 0.00 0.00
19 MH-6 166.00 173.91 7.91 166.00 0.00 0.00 -173.91 0.00 0.00
20 MH-7 154.16 160.98 6.82 154.16 0.00 0.00 -160.98 0.00 0.00
21 MH-8 153.11 159.27 6.16 153.11 0.00 0.00 -159.27 0.00 0.00



Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 Bend-1 35.28 0.00 180.41 2.11 0.00 5.39 179.10 0.80 0  08:01 0  00:00 0.00 0.00
2 Bend-2 35.27 0.00 179.49 2.11 0.00 4.41 178.18 0.80 0  08:01 0  00:00 0.00 0.00
3 Bend-3 39.07 0.00 169.88 1.38 0.00 8.62 169.07 0.57 0  08:02 0  00:00 0.00 0.00
4 Bend-4 42.43 0.00 167.33 1.64 0.00 3.40 166.35 0.66 0  08:02 0  00:00 0.00 0.00
5 Bend-5 42.42 0.00 160.12 1.32 0.00 3.75 159.35 0.55 0  08:02 0  00:00 0.00 0.00
6 Bend-6 42.43 0.00 158.37 1.32 0.00 2.83 157.60 0.55 0  08:02 0  00:00 0.00 0.00
7 Inlet-1 2.08 2.08 186.95 0.60 0.00 2.36 186.59 0.24 0  08:00 0  00:00 0.00 0.00
8 Inlet-2 3.19 3.19 188.32 0.68 0.00 3.70 187.91 0.27 0  08:00 0  00:00 0.00 0.00
9 Inlet-3 3.83 3.83 176.29 1.41 0.00 4.28 175.88 1.00 0  08:00 0  00:00 0.00 0.00

10 Inlet-4 3.37 3.37 177.11 0.66 0.00 2.89 176.71 0.26 0  08:00 0  00:00 0.00 0.00
11 Inlet-5 3.36 0.00 170.66 0.66 0.00 1.34 170.26 0.26 0  08:01 0  00:00 0.00 0.00
12 Inlet-6 2.95 2.95 157.98 0.38 0.00 1.15 157.76 0.16 0  08:00 0  00:00 0.00 0.00
13 Inlet-7 0.24 0.24 155.23 0.17 0.00 2.83 155.14 0.08 0  08:00 0  00:00 0.00 0.00
14 MH-1 28.56 28.56 188.75 1.55 0.00 3.87 187.81 0.61 0  08:00 0  00:00 0.00 0.00
15 MH-2 28.56 0.00 188.42 1.71 0.00 4.23 187.40 0.69 0  08:00 0  00:00 0.00 0.00
16 MH-3 30.59 0.00 187.29 1.71 0.00 5.09 186.26 0.68 0  08:01 0  00:00 0.00 0.00
17 MH-4 35.28 1.54 185.46 3.40 0.00 3.43 185.05 2.99 0  08:01 0  00:00 0.00 0.00
18 MH-5 39.07 0.00 175.78 1.18 0.00 4.73 175.10 0.50 0  08:01 0  00:00 0.00 0.00
19 MH-6 42.43 0.00 168.53 2.53 0.00 5.38 168.21 2.21 0  08:01 0  00:00 0.00 0.00
20 MH-7 45.36 0.00 156.38 2.22 0.00 4.60 156.16 2.00 0  08:00 0  00:00 0.00 0.00
21 MH-8 45.59 0.00 154.82 1.71 0.00 4.45 154.72 1.61 0  08:00 0  00:00 0.00 0.00



Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Pipe 1 50.48 187.20 0.00 186.71 0.00 0.49 0.9700 CIRCULAR 30.000 30.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 Pipe 10 153.21 165.69 0.00 158.80 0.00 6.89 4.5000 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 Pipe 11 69.48 158.80 0.00 157.05 0.00 1.75 2.5200 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
4 Pipe 12 37.00 157.05 0.00 154.46 0.30 2.59 7.0000 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
5 Pipe 13 76.75 154.16 0.00 153.11 0.00 1.05 1.3700 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 Pipe 14 68.00 153.11 0.00 150.20 0.00 2.91 4.2800 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 Pipe 15 36.92 155.06 0.00 154.65 1.54 0.41 1.1100 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
8 Pipe 16 102.15 186.35 0.00 185.58 0.00 0.77 0.7500 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
9 Pipe 17 388.23 187.64 0.00 184.78 2.72 2.86 0.7400 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1

10 Pipe 18 100.00 175.60 0.72 174.60 0.00 1.00 1.0000 CIRCULAR 15.000 15.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
11 Pipe 19 433.00 176.45 0.00 170.00 0.00 6.45 1.4900 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
12 Pipe 2 238.41 186.71 0.00 185.58 0.00 1.13 0.4700 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
13 Pipe 20 67.00 170.00 0.00 168.00 2.00 2.00 2.9900 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
14 Pipe 21 21.31 157.60 0.00 156.00 1.84 1.60 7.5100 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
15 Pipe 3 238.47 185.58 0.00 182.06 0.00 3.52 1.4800 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
16 Pipe 4 132.43 182.06 0.00 178.30 0.00 3.76 2.8400 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
17 Pipe 5 231.88 178.30 0.00 177.38 0.00 0.92 0.4000 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
18 Pipe 6 15.33 177.38 0.00 174.60 0.00 2.78 18.1300 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
19 Pipe 7 191.76 174.60 0.00 168.50 0.00 6.10 3.1800 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
20 Pipe 8 137.18 168.50 0.00 166.00 0.00 2.50 1.8200 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
21 Pipe 9 25.50 166.00 0.00 165.69 0.00 0.31 1.2200 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1



Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Pipe 1 28.56 0  08:00 40.41 0.71 8.92 0.09 1.55 0.62 0.00 Calculated
2 Pipe 10 42.42 0  08:02 141.44 0.30 17.48 0.15 1.13 0.38 0.00 Calculated
3 Pipe 11 42.43 0  08:02 105.85 0.40 14.15 0.08 1.32 0.44 0.00 Calculated
4 Pipe 12 42.43 0  08:02 176.47 0.24 20.52 0.03 1.00 0.33 0.00 Calculated
5 Pipe 13 45.35 0  08:02 78.01 0.58 11.45 0.11 1.64 0.55 0.00 Calculated
6 Pipe 14 45.59 0  08:02 137.98 0.33 17.51 0.06 1.19 0.40 0.00 Calculated
7 Pipe 15 0.24 0  08:00 3.75 0.06 2.66 0.23 0.17 0.17 0.00 Calculated
8 Pipe 16 2.08 0  08:00 3.09 0.67 4.22 0.40 0.60 0.60 0.00 Calculated
9 Pipe 17 3.18 0  08:01 5.54 0.57 4.67 1.39 0.68 0.54 0.00 Calculated

10 Pipe 18 3.82 0  08:00 6.46 0.59 5.48 0.30 0.69 0.55 0.00 Calculated
11 Pipe 19 3.36 0  08:01 4.35 0.77 6.12 1.18 0.66 0.66 0.00 Calculated
12 Pipe 2 28.51 0  08:01 45.92 0.62 6.84 0.58 1.71 0.57 0.00 Calculated
13 Pipe 20 3.36 0  08:01 6.16 0.55 8.01 0.14 0.53 0.53 0.00 Calculated
14 Pipe 21 2.95 0  08:00 9.76 0.30 10.89 0.03 0.38 0.38 0.00 Calculated
15 Pipe 3 30.58 0  08:01 81.03 0.38 10.65 0.37 1.28 0.43 0.00 Calculated
16 Pipe 4 35.28 0  08:01 112.39 0.31 14.06 0.16 1.16 0.39 0.00 Calculated
17 Pipe 5 35.27 0  08:01 42.01 0.84 6.67 0.58 2.11 0.70 0.00 Calculated
18 Pipe 6 35.27 0  08:01 284.02 0.12 27.38 0.01 0.71 0.24 0.00 Calculated
19 Pipe 7 39.07 0  08:02 118.96 0.33 15.07 0.21 1.18 0.39 0.00 Calculated
20 Pipe 8 39.07 0  08:02 90.04 0.43 12.29 0.19 1.38 0.46 0.00 Calculated
21 Pipe 9 42.43 0  08:02 73.54 0.58 10.77 0.04 1.64 0.55 0.00 Calculated
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Zenport Industrial Park, Building No. 1 – Sherwood, Oregon 

Tree and Woodland Inventory and Report 
March 10, 2016  

Revised: March 31, 2016 
MHA15095 

Purpose  
This Tree and Woodland Inventory and Report for the Zenport Industrial Park Building No. 1 project in 
Sherwood, Oregon, is provided pursuant to City of Sherwood Municipal Code Chapter 16.142. This 
report describes the existing trees located on and adjacent to the project site, provides tree removal and 
protection recommendations, and explains how the required tree canopy cover requirement will be 
satisfied. This report is based on observations made by International Society of Arboriculture (ISA) Board 
Certified Master Arborist (PN‐6145A) and Qualified Tree Risk Assessor Morgan Holen during a site visit 
conducted on March 8, 2016. No woodlands, as defined in Sherwood Municipal Code Section 
16.142.070.C.3.b, are located on or adjacent to the project site. 

 
Scope  of  Work  and  Limitations  
Morgan Holen & Associates, LLC, was contracted by Uptown Properties to collect tree inventory data for 
individual trees measuring six inches and larger in diameter and to develop an arborist report for the 
project. The site is planned for industrial development; one building and street improvements are 
proposed at this time. Site plans were provided by Uptown Properties illustrating the location of existing 
trees and proposed construction impacts. 

Visual Tree Assessment (VTA) was performed on individual trees measuring at least six inches in 
diameter located across the site and on neighboring properties located adjacent to the project site. VTA 
is the standard process whereby the inspector visually assesses the tree from a distance and up close, 
looking for defect symptoms and evaluating overall condition and vitality of individual trees. Trees were 
evaluated in terms of general condition and potential construction impacts. Following the tree inventory 
fieldwork, we coordinated with AJ Shepard of Uptown Properties, Todd Moon of WTM Architect, Evan 
Eykelbosch of Froelich Engineers, and Clement Walsh of Otten Landscape Architects, to discuss potential 
construction impacts to existing trees, finalize treatment recommendations, and develop the tree 
canopy cover calculation. 

The client may choose to accept or disregard the recommendations contained herein, or seek additional 
advice. Neither this author nor Morgan Holen & Associates, LLC, have assumed any responsibility for 
liability associated with the trees on or adjacent to this site. 
 
General  Description  
The project site is located at 15104 SW Oregon Street and is bounded by SW Oregon Street to the south, 
the Southern Pacific Railroad right‐of‐way to the northwest and industrial land to the east and northeast.  
The site is undeveloped except for an old parking lot in the southwest area. Only the southwestern‐most 
portion of the site is proposed to be developed at this time. The project proposes the construction of a 
single industrial building and associated site improvements including parking, landscaping, circulation, 
loading areas, and a trash and recycling area. In addition, half‐street improvements are required along 
the entire frontage of SW Oregon Street including re‐construction of the existing asphalt paving, new 
curb and gutter, a landscape strip and a public sidewalk.  
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Lake Oswego, Oregon  97035 
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Tree   Inventory  
In all, 33 trees measuring at least six inches in diameter were inventoried, including nine different tree 
species and six (18%) trees located on‐site and 27 (82%) trees located off‐site. The 27 off‐site trees 
include 20 trees located in the public right‐of‐way directly adjacent to the project site along the north 
side of SW Oregon Street, four trees located northwest of the project site within the Southern Pacific 
Railroad right‐of‐way, and three trees located far off‐site in the public right‐of‐way or on adjacent 
private properties along the south side of SW Oregon Street. A complete description of individual trees 
is provided in the enclosed tree data (attachment A). Table 1 provides a summary of the number of trees 
by species and location. 

Table 1. Number of Trees by Species and Location – Zenport Industrial Park, Sherwood. 

Common Name  Species Name  On‐Site  Off‐Site  Total  Percent 

bigleaf maple  Acer macrophyllum    1 1  3%

Douglas‐fir  Pseudotsuga menziesii    1 1  3%

English hawthorn  Crataegus monogyna    1 1  3%

flowering pear  Pyrus calleryana  3   3  9%

ponderosa pine  Pinus ponderosa    2 2  6%

red maple  Acer rubrum    18 18  55%

scots pine  Pinus sylvestris  2 1 3  9%

white fir  Abies concolor    1 1  3%

willow  Salix spp.  1 2 3  9%

Total  6 27
33  100%

Percent of Total  18% 82%

 
The trees appeared in variable condition and, as described in the enclosed tree data, individual trees 
were assigned a general condition rating defined as follows: 

D: Dead – completely lifeless 

P: Poor Condition – not sustainable 

F: Fair Condition – sustainable, but with notable defects such as branch dieback, moderate or 
poor structure, or codominant stems with included bark, for example  

G: Good Condition – no major defects 

E: Excellent Condition – specimen quality 

None of the inventoried trees were classified as dead or excellent.  

The six on‐site trees include three flowering pears (Pyrus calleryana) in fair condition measuring six to 
12‐inches in diameter each, two scots pines (Pinus sylvestris) in good condition measuring 15‐ and 18‐
inches in diameter each, and one multi‐stemmed willow (Salix spp.) in fair condition.  The flowering 
pears are located in existing parking lot islands surrounded by curb and asphalt in the southwest area 
and have moderate crown structure and minor defects. The scots pines are also located in an existing 
island surrounded by curb and asphalt in the far southwest corner of the site. A third scots pine is also 
located in the island, but is off‐site in the public right‐of‐way according to the site survey. These three 
pines are densely planted and have grown up competing with and adapting to one another. They are 
most suitable for preservation as an intact group as removal of one is likely to result in impacts to the 
protection and aesthetics of the two adjacent trees. The willow is located directly north of the 
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northernmost parking lot island in the southwest area. This tree has poor structure including multiple 
stems, dead and broken branches and branch decay.  

The 20 trees located in the public right‐of‐way directly adjacent to the project site along the north side 
of SW Oregon Street include 18 red maples (Acer rubrum), one white fir (Abies concolor), and one scots 
pine previously mentioned. The red maples are existing street trees and some have been pruned for 
powerline clearance resulting in crown asymmetry and branch decay. These trees range in size from 8‐ 
to 13‐inches in diameter, including three trees in poor condition that have extensive crown decay or are 
otherwise in decline, nine trees in fair condition with moderate structure and minor defects, and six 
trees in good condition with relatively better structure and less serious defects. The white fir and scots 
pine were both classified in good condition with no major defects; these trees measured 18‐ and 14‐
inches each in diameter, respectively.  

Complete visual assessment was inhibited for the four trees located northwest of the project site within 
the Southern Pacific Railroad right‐of‐way due to access limitations and blackberry infestation. These 
trees are generally in fair condition, including one bigleaf maple (Acer macrophyllum), one Douglas‐fir 
(Pseudotsuga menziesii), and two willows.  

Complete visual assessment was also inhibited for the three off‐site trees located south of SW Oregon 
Street due to access limitations, including one invasive English hawthorn (Crataegus monogyna) in fair 
condition and two large ponderosa pines (Pinus ponderosa) in good condition. These three trees should 
not be affected by the project.  
 
Tree  Plan  Recommendations  
Prior to preparation of this report we coordinated with the project team in regard to the relatively best 
existing trees and potential construction impacts, and reviewed and considered the approval criteria 
identified in Sherwood Municipal Code Section 16.142.070. The three scots pines located in the 
southwest corner of the project are the best existing trees affected by the project. We discussed 
potential construction impacts to these trees with the project engineer and determined that adequate 
protection is not possible. The scots pine located in the right‐of‐way and the on‐site pine directly 
adjacent to it will both be directly impacted by the half‐street improvements. Removal of these two 
trees will impact the protection and aesthetics of the third pine. Therefore, all three of these trees are 
recommended for removal as a group.  

Table 2 provides a summary of the number of trees by general condition rating and treatment 
recommendation. 

Table 2. Inventoried Trees by Condition Rating and Treatment Recommendation. 

Treatment 
Recommendation  

Condition Rating   
Total Poor Fair Good

Remove  3  13  10  26 (79%) 

Protect Off‐Site Tree  0  5  2  7 (21%) 

Total  3 (9%)  18 (55%)  12 (36%)  33 (100%) 

Of the 33 inventoried trees, 26 (79%) are recommended for removal for the purposes of development, 
including grading, building, parking, and the half‐street improvements, including the six on‐site trees and 
20 trees located in the public right‐of‐way along the north side of SW Oregon Street.  
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Protection fencing installed along the northwest property boundary is recommended to provide 
adequate protection for the four trees located within the Southern Pacific Railroad right‐of‐way directly 
adjacent to the project site.  

No protection is needed for the three trees located south of SW Oregon Street which are far off‐site and 
not affected by the project. 
 
Required  Tree  Canopy  
Sherwood Municipal Code Section 16.142.070.D requires that industrial development sites achieve a 
minimum total tree canopy cover of 30 percent based on the expected mature canopy of existing 
retained trees and planted new trees. The total area of the project development site is 63,870 square 
feet. To meet the 30 percent total tree canopy requirement, the required tree canopy cover needed is 
19,161 square feet.  

None of the existing on‐site trees are planned for retention; therefore, the canopy requirement can only 
be achieved by planting new trees. The location, species, and size of trees proposed for planting is 
illustrated on sheet L1.0 prepared by Otten Landscape Architects. Thirty‐two trees are proposed to be 
planted on the project site for landscaping. An additional 17 new street trees are also proposed along 
SW Oregon Street for the half‐street improvements; however, street trees are not included in the 
canopy requirement for industrial development projects. The 32 landscaping trees provide a total of 
21,304 square feet of expected mature tree canopy, or 33.4% of the total project development site, 
satisfying the City’s canopy cover requirement.  

The enclosed canopy credit summary provides a complete description of the trees to be planted and 
demonstrates how the canopy cover requirement is satisfied (attachment B).  
 
Please contact us if you have questions or need any additional information. Thank you for choosing 
Morgan Holen & Associates, LLC, to provide consulting arborist services for the Zenport Industrial Park, 
Building No. 1 project in Sherwood.  

Thank you, 
Morgan Holen & Associates, LLC 
 
 
 

Morgan E. Holen, Owner 
ISA Board Certified Master Arborist, PN‐6145B 
ISA Tree Risk Assessment Qualified 
Forest Biologist 

Enclosures:  Attachment A: MHA15095 Zenport Industrial – Tree Data 3‐8‐16 
    Attachment B: MHA15095 Zenport Industrial – Canopy Credit Summary 
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MHA15095 Zenport Industrial Park ‐ Tree Data 3‐8‐16
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No. Common Name Species Name DBH1 C‐Rad2 Cond3 Comments Location Treatment

12143 white fir Abies concolor 18 12 G

no major defects, assessment limited by 

blackberries ROW remove

12801 bigleaf maple Acer macrophyllum 10 10 F assessment inhibited by blackberries off‐site protect

13200 English hawthorn Crataegus monogyna 3x10 18 F

invasive species, moderate structure, 

assessment inhibited by laurel shrub off‐site protect

13334 ponderosa pine Pinus ponderosa 50 26 G

old broken top,  multiple leaders, assessment 

limited by access off‐site protect

13362 ponderosa pine Pinus ponderosa 52 28 G forked leaders, assessment inhibited by access off‐site protect

13466 scots pine Pinus sylvestris 15 15 G

no major defects, suitable for preservation in 

group with 13467 & 13468 on‐site remove

13467 scots pine Pinus sylvestris 18 20 G

no major defects, suitable for preservation in 

group with 13466 & 13468 on‐site remove

13468 scots pine Pinus sylvestris 14 15 G

no major defects, suitable for preservation in 

group with 13466 & 13467 ROW remove

13469 red maple Acer rubrum 12 13 G branches with included bark ROW remove

13470 red maple Acer rubrum 9 11 F moderate structure ROW remove

13471 red maple Acer rubrum 12 15 G branches with included bark ROW remove

13472 red maple Acer rubrum 8 10 G some included bark ROW remove

13473 red maple Acer rubrum 8 10 G moderate structure ROW remove

13474 red maple Acer rubrum 8 10 G some included bark ROW remove

13475 red maple Acer rubrum 8 10 F moderate structure, codominant leaders ROW remove

13476 red maple Acer rubrum 11 15 F poor structure, crown decay ROW remove

13477 red maple Acer rubrum 10 12 G codominant leaders ROW remove

13478 red maple Acer rubrum 8 13 P decline ROW remove

13479 red maple Acer rubrum 9 10 F moderate structure, included bark ROW remove

13480 red maple Acer rubrum 10 12 F some crown decay ROW remove

13481 red maple Acer rubrum 2x6 9 P crown decay, trunk wound ROW remove

Morgan Holen & Associates, LLC
Consulting Arborists and Urban Forest Management

3 Monroe Parkway, Suite P220, Lake Oswego, OR  97035
morgan.holen@comcast.net | 971.409.9354
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No. Common Name Species Name DBH1 C‐Rad2 Cond3 Comments Location Treatment

13482 red maple Acer rubrum 11 11 P crown decay ROW remove

13483 red maple Acer rubrum 12 14 F moderate structure, included bark ROW remove

13484 red maple Acer rubrum 13 14 F multiple attachments with included bark ROW remove

13485 red maple Acer rubrum 10 14 F

moderate structure, some branch decay, 

blackberries ROW remove

13486 red maple Acer rubrum 12 12 F moderate structure, included bark ROW remove

13556 flowering pear Pyrus calleryana 12 14 F

moderate structure, multiple attachments, 

broken branches on‐site remove

13557 flowering pear Pyrus calleryana 6 6 F moderate structure on‐site remove

13558 flowering pear Pyrus calleryana 6 8 F moderate structure, some trunk decay on‐site remove

13624 willow Salix  spp. 4x6 12 F

poor structure, dead and broken branches, 

branch decay on‐site remove

13852 willow Salix  spp. 2x10 12 F poor structure, assessment inhibited by access off‐site protect

13853 Douglas‐fir Pseudotsuga menziesii 8 10 F

small high live crown, assessment inhibited by 

access off‐site protect

13854 willow Salix  spp. 14 12 F poor structure, assessment inhibited by access off‐site protect
1DBH is tree diameter measured at 4.5‐feet above ground level in inches, except off‐site tree diameter was visually estimated; trees with multiple 

trunks splitting below DBH were measured at the narrowest point beneath the split or are indicated as quantity x size.  2C‐Rad is the average crown 

radius measured in feet.  3Cond is an arborist assigned rating to generally describe the condition of individual trees as follows‐ Dead; Poor Condition; 

Fair Condition; Good Condition; and Excellent Condition. 2

Morgan Holen & Associates, LLC
Consulting Arborists and Urban Forest Management

3 Monroe Parkway, Suite P220, Lake Oswego, OR  97035
morgan.holen@comcast.net | 971.409.9354



Attachment B

MHA15095 Zenport Industrial ‐ Canopy Credit Summary

Common Name Species Name

Mature Canopy 

Spread (ft)1
Mature Canopy 

(sqft)2

Oregon ash Fraxinus latifolia 40 1,257

Oregon ash Fraxinus latifolia 40 1,257

Oregon ash Fraxinus latifolia 40 1,257

Austrian pine Pinus nigra 25 491

river birch Betula nigra 50 1,963

river birch Betula nigra 50 1,963

river birch Betula nigra 50 1,963

river birch Betula nigra 50 1,963

river birch Betula nigra 50 1,963

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Hogan cedar Thuja plicata  'Fastigiata' 20 314

Total Canopy Cover Credit (sqft): 21,304

Total Area of Development Site (sqft): 63,870

Required Tree Canopy (%): 30%

Required Tree Canopy (sqft): 19,161

Difference of Canopy Cover Proposed ‐ Required (sqft): 2,143

Canopy Cover Requirement Satisfied? Yes (33%)
1Mature Canopy Spread is the expected mature canopy diameter provided in the Sunset Western Garden Book
2Mature Canopy is total square feet of canopy cover calculated as 3.14159 x Canopy Radius2

Morgan Holen & Associates, LLC
Consulting Arborists and Urban Forest Management

3 Monroe Parkway, Suite P220, Lake Oswego, OR  97035
morgan.holen@comcast.net | 971.409.9354
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