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Tel. 106.761.1978 - Cell 206.799.1692
E-mail jaketnffic@comaslnet

April 22, 2010

Re: Marylhurst Key Bank - West Linn, OR
Trip Generation and System Development Charge Letter

Dear Ms. Rowan,

We have prepared this Trip Generation and System Development Charge Letter for the
proposed 3,900 sf Key Bank with 3 drive-up service bays to be located 19080 Willamette
Drive in West Linn, Oregon. The site is currently developed with 9,400 sf retail nursery
building (data obtained from Clackamas County as provided to us by the project team) that is
to removed to make way for the proposed bank project. An access is provided off of
Willamette Drive and a connection to the strip retail development to north is also shown.

The advent of on-line banking, direct payroll deposit, cash machines and the like has
drastically changed banking/credit union activities. In fact so many financial customers
conduct transactions on-line, use cash machines and have direct deposit for payroll checks
now that the recently published (November 2008) 8 th Edition of the Institute of
Transportation Engineers Trip Generation removed the bank data collected from prior years.
These new realities have resulted in financial institutions generating far less traffic than in
the past. And in fact the trip generation trend towards less traffic generation has continued.
Jake Traffic Engineering, Inc. has collected substantial traffic data for banks that is used in
this letter.

This letter provides our projection of the Trip Generation of the proposed Key Bank based on
substantial traffic data collected at financial institutions in the Puget Sound region. The
estimated traffic impact fee to the City is also calculated.

PROJECT INFORMATION

Figure 1 is a vicinity map which shows the location of the site and the surrounding street
system. Below is an aerial of the site obtained from the West Linn Maplt Interactive
Mapping.
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Project Site

The project site is presently developed with a 9,400 sf retail nursery building that is to be
removed to make way for the proposed bank project.

Figure 2 shows a preliminary site plan prepared by Callison. The plan shows the 3,900 sf
Key Bank, 14 parking stalls, three drive up service lanes and internal circulation. An access
is provided off of Willamette Drive and a connection to the development to north is also
provided.

The West Linn Transportation System Plan identifies Willamette Drive as a Principal Arterial.
See plan gleaned from the City's Figure 8.1 ExistinglFuture Functional Class plan noted
below:

LEGEND
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TRIP GENERATION

Definitions

A vehicle trip is defined as a single direction vehicle movement with either the origin or
destination inside the study site.

Traffic generated by development projects consists of the following:

Pass-By Trips:

Diverted Linked Trips:

Captured Trips:

Primary Trips:

Trips made as intermediate stops on the way from an origin to
a primary trip destination.

Trips attracted from the traffic volume on a roadway within
the vicinity of the generator but which require a diversion from
that roadway to another roadway in order to gain access to
the site.

Site trips shared by more than one land use in a multi-use
development.

Trips made for the specific purpose of using the services of
the project.

The Institute of Transportation Engineers (ITE) Trip Generation provides trip generation rates
for a variety of land uses. All site trips made by all vehicles for all purposes. inciuding
commuter. visitor. and service and delivery vehicle trips are included in the trip generation
values. As iterated earlier the trip generation rates contained in the Trip Generation for a
financial institution are outdated in that the data does not account for further use of on-line
banking. bank machines and direct payroll deposit. The City identified that an independent
trip generation study could be performed to validate that financial institutions are tending to
generate less traffic than they did prior to the advent of electronic bank services.

We have conducted an independent trip study that includes data from 8 facilities (3 - JTE. Inc
sites and 5 - from Colleagues). The data collected are for three weekdays (Tuesday.
Wednesday and Thursday). The JTE. Inc. data was collected for Key Banks in Kent. Covington
and Maple Valley. Washington. The Maple Valley Bank is inordinately large (11.528 sf)
versus the average size of 4.000 sf; thus the analysis uses 4,000 sf that assures a
conservative trip generation estimate.

Correspondence with colleagues (Geri Reinart. PE and Bill Popp Jr. of Bill Popp & Associates)
identified that they also have performed similar studies for banks in Washington. The data
(attached in the appendix) is for the 5 - sites that included drive up service, 2 in Kirkland 3 in
Burlington and included Friday data that is outside the typical data analyzed. Traffic data is
traditionally collected on a typical weekday; Tuesday, Wednesday and Thursday.

The following table summarizes the germane data points from the collected trip generation
data:
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SUMMARY DRIVEWAY COUNTS PM PEAK HOUR (STREET PEAK)
PM peak hour

Location/Bank Name TM's size in sf TM's/ksf day of the week
Kirkland/Wells Fargo 68 5,130 13.26 Tuesday 09.20.2005
Kirkland/Frontier Bank 32 4,192 7.63 Thursday 09.15.2005
Burlington/Horizon 32 4,000 8.00 Wednesday 05.11.2005

62 4,000 15.50 Thursday 05.12.2005
Burlington/Skagit 35 3,000 11.67 Wednesday 05.11.2005

24 3,000 8.00 Thursday 05.12.2005
Burl ington/Whidbey 98 6,118 16.02 Wednesday 05.11.2005

61 6,118 9.97 Thursday 05.11.2005
Key Bank/Maple Valley (1) 29 4,000 7.25 Thursday 04.09.2009

27 4,000 6.75 Tuesday 04.21.2009
Key Bank/Kent 19 3,420 5.56 Wednesday 06.24.2009
Key Bank/Covington 33 4,174 7.91 Thursday 06.18.2009
Average 43.33 4,262.67 10.17 All Studied

(1) - The bank sIZe IS 11,528 sf that IS overly large, the sIZe used for analySIS IS 4,000 sf the
national average size.

The collected trip generation data indicates that a drive in financial institutions generate
10.17 PM peak hour trips (PMPHT's) per 1,000 sf for banks in Washington.

Review of the collected data above and comparing the 2009 data to the 2005 data shows
the trip generation rates for financial institutions continuing to trend down. This trend down
is attributed to the increasing use of on-line banking, bank machines and direct payroll
deposit.

In addition to the JTE, Inc. data for Washington banks, we have obtained data for Oregon
Portland Metro area banks from a Colleague Sean Morrison of Group McKenzie located in
Portland, OR. Mr. Morrison conducted research on Portland Metro area Drive-in Bank Trip
Generation. Based on his research the average Key Bank Trip Generation rate is 14.90. The
following table summarizes the Key Bank data:

Location Date of Size in PM peak PM peak hour
Count 1,000 hour vehicle trip rate

sf trips (TriPS/KSF)

Key Bank 390 NW Burnside Rd, Gresham OR 6/10/2008 5.31 110 20.72
Key Bank 11665 SW Pacific Hwy, Tigard OR 7/8/2008 3.93 69 17.58
Key Bank 805 NW Murray Blvd, Portland OR 6/12/2008 3.84 61 15.89
Key Bank 1205 NE 102nd Ave, Portland OR 6/3/2008 7.2 113 15.69
Key Bank 6416 NE 117th Ave, Vancouver WA 7/15/2008 4.38 34 7.77
Key Bank 256 A Ave, Lake Oswego, OR 7/17/2008 3.86 38 9.85

Financial institutions also tend to attract a significant amount of pass-by traffic. Table 5.20
contained in the ITE Trip Generation Handbook Second Edition, June 2004 provides pass-by
data for financial institutions. The table (copy attached) identifies the average pass-by rate
for financial institutions with drive up service at 47 percent.
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Thus the projected trip generation for the 3,900 sf Key Bank is between 21 new PM peak
hour trips (10.17 PMPHT's/l,OOO sf x 3,900 x 53%) and 31 PM peak hour trips (14.90
PMPHT's/l,OOO sf x 3,900 x 53%).

The project site is presently developed with a 9,400 sf nursery building that is to be removed
to make way for the proposed development. The ITE Trip Generation, Eighth Edition for
Nursery Garden Center (ITE Land Use Code 817) identifies the PM peak hour rate at 3.80
which equates to 36 PM peak hour trips (9,400 sf 11,000 sf x 3.80).

The Trip Generation Handbook does not contain pass-by data for a Nursery Garden Center.
Willamette Drive is a primary street corridor and it is likely there would be some customers
passing by the site. Review of HE, Inc. documents and correspondence with Colleagues
indicates that a 10% pass-by rate is appropriate for Nursery Garden Center Land Use.
Accounting for a 10% pass-by rate the existing Nursery generated 32 (36 x 90%) new PM
peak hour trips.

Based on our analysis the proposed Key Bank using Portland Metro area Key Bank data
would generate 31 PM peak hour trips. The exiting nursery on the site generated 32 PM
peak hour trips. Thus the re-development from a nursery to a Key Bank would not result in
any added pm peak trips to the West Linn street grid.

TRAFFIC IMPACT MITIGATION

The City of West Linn, Oregon Systems Development Charges (SDC) identifies its traffic
impact fees as follows:

Effective January 26 2010 - Phase I

Type Of us. Trips Per Use: Factor Reimbursement Improvement Administrative Total
per foetor of 1 1.00 $1.827 $3,91' 5149 55,890

Single family Per house 1.01 $1.845 $3.953 5150 $5,948
Mutti-famity Per MF Unit 0.62 $1.133 $2,427 592 $3,652
Retail Per l,OOOftl 2.536 $4,633 $9,926 $378 $14,937
Office Per 1,(X)() ftl 1.314 $2,401 $5.143 51% $7.740
Public Park Per Ac.re 0.223 $407 $873 $33 $1,313
Public Schoo Per Student 0.08 $146 $313 512 $471

Elf . J I 1 2010ectlV£> UIV •

Type Of Use I Trips Pet'" Use: Factor Reimbursement Improvement Administl'1lltNe Totill
per foetor of1 1.00 $1.900 $4.069 5155 $6,124

SinRle family Per house 1.01 51,919 $4.110 $157 $6,186
Multi-family Per MF Unit 0.62 $1,178 $2,523 $96 $3,797
Retail Per 1,000ft2 2.536 $4,818 $10,319 5393 $15,530
Office Per 1,000 tt2 1.314 $2,497 $5,347 $204 $8,048
Public Park PerAue 0.223 $424 $907 $35 $1,366
Public School Per Student 0.08 $152 $326 $12 $490
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The proposed project is a 3,900 sf Key Bank which is a commercial type facility. The above
table does not identify a traffic impact fee for a commercial type use, thus we understand
that generic fee rate is used. Pending the project schedule; beginning after July 1, 2010 the
rate is $6,124 per new PM peak hour trip.

The re-development of the 9,400 sf Nursery into a 3,900 sf Key Bank facility is projected to
generate no additional new PM peak hour trips to the West Linn street system. Thus no SOC
should be required.

SUMMARY AND CONCLUSIONS

This letter was prepared to identify the trip generation for proposed Marylhurst Key Bank
project. We have conducted extensive studies for financial institutions over the years and
have seen the trip generation trend down as more people move to on-line banking, use cash
machines and have direct deposit. Traffic data collected by us and Traffic Engineering
colleagues was used to determine the trip generation rate of 10.17 in Washington. Data
provided by a Colleague for Key Banks in the Portland Metro area (used for analysis) showed
a trip generation rate of 14.90 PM peak hour trips/l,OOO square feet. The studies we
conducted and data obtained from other Traffic Engineering colleagues clearly showed that
financial institutions generate less traffic than they did in the past.

Based on the obtained trip generation data for Key Banks in the Portland Metro area and
data contained in the Trip Generation Handbook we project that the no net new PM peak
hour trips to the City of West Linn street system would occur with the re-development project
The City of West Linn has a SOC of $6,124 per PM peak hour trip (effective July 1, 2010). No
net new trips are projected to be generated thus no SOC to the City should be required.

If you have any questions you can contact me at 206.762.1978 or email me at
jaketraffic@comcaslcom.

Very truly

~

sional Traffic Consultant, President
ERING,INC.

MJJ: mij

1·1 am a Licensed Professional Engineer in Washington (#25744), a Professional Traffic Operations Engineer (Certificate i¥372)
and a Fellow Member of the Institute of Transportation EngIneers. Oregon Revised Statute 672.020 Practice of engineering
without registration prohibited; seal required. (1) In order to safeguard life. health and property, no person shall practice or offer
to practice engineering in this state unless the person is registered and has a valid certificate to practice engineering issued
under QRS 672.002 to 672.325. This report 1$ a planning report that does not affect life. health and property and thus should
not require a PE stamp: this report is signed as a Professional Traffic Consultant. I am in the process of applying for an Oregon
PE license via the Comity agreement.
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Project: Marylhurst Key Bank - West Linn
Location: 19080 Willamette Drive in West Linn, Oregon t
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Project: Marylhurst Key Bank - West Linn
Location: 19080 Willamette Drive in West Linn, Oregon
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Note: an 8.5 x 11" preliminary site plan is included with this report
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NORTH

JTE, Inc.
FIGURE 2

Reprint In Color Only

MARYLHURST KEY BANK - WEST LINN, OREGON
TRIP GENERATION AND SYSTEM DEVELOPMENT CHARGE LEITER

PRELIMINARY SITE PLAN
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APPENDIX
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West Linn GIS Map

West Linn GIS Map

hltp:llwestlinnmaps.com'aspnet_clientlESRVWebADF/PrintTaskLayout...

Parcel Lines

Preliminary Taxlot Unes

Freeway Unes Private Access

I of I

2010 West Linn GIS Map Disclaimer, click here

WestLinnBasemap_exl004vl
West Unn GIS Map Disclaimer: This product is for informational purposes and may not have been prepared for, or be suitable for legal,
engneering, or surveying purposes. Users of this information should review or consult the primary data and information sources to ascertain
the usability of the information.

o
4/2012010 2:26 PM
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From: Cassandra Rowan [mailto:Cassandra,Rowan@callison,com]
sent: Thursday, April 22, 2010 3:12 PM
To: jaketraffic@comcast.net
Cc: Ebsworth,Cheryl; Vina Anderson; Bob Asahara
Subject: KeyBank-OR Marylhurst: Square Footage Clarification
Importance: High

Hi Jake,

We were able to confirm the following square footage numbers with Clackamas County:

3,200 SF
3,200 SF

600 SF
2,400 SF
9,400 SF

Thank you,
Cass

First Floor
Basement
Lean To Construction
Covered Sales Area
Total

Cassandra Rowan, IIDA
Associate Principal
cassandra.rowan@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATILE, WASHINGTON 98101-2343
T 1 206 623 4646 F 1 206 623 4625

This message is private or privileged. If you are not the person for whom this message is intended, please delete it, notify
me immediately, and do not copy or send this message to anyone else.
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Table 5.1 Land Uses and Time Periods with Pass-By Data

Land Use Code and Description Time Period Table Figure

813 Free-Standing Discount Superstore Weekday, p.m. Peak Period 5.2
815 Free-Standing Discount Store Weekday, p.m. Peak Period 5.3 5.3

Saturday, Midday Peak Period 5.4 5.4
816 Hardware!Paint Store Weekday. p.m. Peak Period 5.5
820 Shopping Center Weekday, p.m. Peak Period 5.6 5.5/5.6

Saturday, Midday Peak Period 5.7 5.7
843 Automobile Parts Sales Weekday, p.m. Peak Period 5.8
848 Tire Store Weekday, p.m. Peak Period 5.9
850 Supermarket Weekday, p.m. Peak Period 5.10 5.8
851 Convenience Market (Open 24 Hours) Weekday, p.m. Peak Period 5.11 5.9
853 Convenience Market with Gasoline Pumps Weekday, a.m. Peak Period 5.12 5.10

Weekday, p.m. Peak Period 5.13 5.11
854 Discount Supermarket Weekday. p.m. Peak Period 5.14 5.12
862 Home Improvement Superstore Weekday, p.m. Peak Period 5.15
863 Electronics Superstore Weekday, p.m. Peak Period 5.16
860 PharmacylDrugstore without Drive-Through Window Weekday, p.m. Peak Period 5.17
861 PharmacylDrugstore with Drive-Through Window Weekday, p.m. Peak Period 5.18
890 Furniture Store Weekday. p.m. Peak Period 5.19
912 Drive-In Bank Weekday, p.m. Peak Period 5.20 c<-
931 Quality Restaurant Weekday, p.m. Peak Period 521
932 High-Turnover (Sit-Down) Restaurant Weekday. p.m. Peak Period 5.22 5.13
934 Fast-Food Restaurant with Drive-Through Window Weekday, a.m. Peak Period 5.23

Weekday, p.m. Peak Period 5.24 5.14
935 Fast-Food Restaurant without Drive-Through Window

and No Indoor Seating (Specialized I..Bnd Use: Coffee!
Espresso Stand) Weekday 5.25/5.26

944 Gasoline/Service Station Weekday, a.m. Peak Period 5.27
Weekday, p.m. Peak Period 5.28

945 Gasoline/Service Station with Convenience Market Weekday, a.m. Peak Period 5.29 5.15
Weekday. p.m. Peak Period 5.30 5.16

::II-
:=
::::
==
==
::::: 0
:=

Trip Generation Handbook, 2nd Edition Chapter 5 • ITE 35
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l\ 11 II I: II

Table 5.20
Pass-By Trips and Diverted Linked Trips

Weekday, p.m. Peak Period

Land Use 912-Drive-in Bank

SIZE
(1,000 SQ.

FT. GFA) LOCATION
WEEKDAY NO. OF

SURVEY DATE INTERVIEWS
TIME

PERIOD

DIVERTED
PRIMARY NON-PASS- UNKED
TRIP (%) BYTRIP (%) TRIP (%)

ADJ. STREET
PASS-BY PEAK HOUR
TRIP (%) VOLUME SOURCE

6.4 Louisville area, KY Jun, 1993

16.0

3.3

3.4

3.4

3.5

Overland Park, KS

Louisville area, KY

Louisville area, KY

Louisville area, KY

Louisville area, KY

Dec. 1988

Jul. 1993

Jul. 1993

Jul. 1993

Jun. 1993

20 4:30-5:30 p.m. 55 30 15 n/a

n/a 4:D0-6:00 p.m. 22 30 48 2,570

n/a 4:D0-6:00 p.m. 22 14 64 2,266

75 4:D0-6:00 p.m. 11 32 57 1,955

53 4:D0-6:00 p.m. 32 21 47 2,785

66 4:D0-6:00 p.m. 20 27 53 2,610

n/a

Barton-Aschman Assoc.

Barton-Aschman Assoc.

Barton-Aschman Assoc.

Barton-Aschman Assoc.

Barton-Aschman Assoc.

Louisville area, KY Jul. 1993 38 4:D0-6:00 p.m. 36 38 26 4,145 Barton-Aschman Assoc.

Orlando, FL 1992 168 4:D0-6:00 p.m. 55 45 n/a TPD Inc.

Orlando, FL 1992 84 2:D0-6:00 p.m. 40 16 44 nfa TPD Inc.

Orlando, FL 1995 173 2:D0-6:00 p.m. 38 62 nfa TPD Inc.

Average Pass-By Trip Percentage: 44

Average Pass-By Trip percen~

~

SOURCE

ADJ. STREET
PASS·BY PEAK HOUR
TRIP (%) VOlUME

OIVERTED
NON-PASS- liNKED
BY TRIP (%) TRIP 1%)

PRIMARY
TRIP(%J

TlME
PERIOO

NO. OF
INTERVIEWS

Land Use 931-Quality Restaurant

Table 5.21
Pass-By Trips and Diverted Linked Trips

Weekday, p.m. Peak Period

WEEKDAY
SURVEY DATELOGATION

SIZE
(1,000 SO.

SEATS FT. GFA)

240 12

n/a 8

n/a 8.8

n/a 6.5

6/6/2012 PC Meeting 
            196



Nursery (Garden Center)
(817)

Average Vehicle Trip Ends vs:
Ona:

1000 Sq. Feet Gross Floor Area
Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies:
Average 1000 Sq. Feet GFA:

Directional Distribution:

12
9
Not available

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate Range of Rates Standard Deviation

3.80 0040 - 20.75 5.32

Data Plot and Equation

10

.
.,.,,/~

.. '"" x

XX ,~,'.

X x·.. ·,,,·x-
.' y

504030
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'"i!! eo
Ql
>
<t 70
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20

10

0

0

x = 1000 Sq. Feet Gross Floor Area

X Actual Data Points - - - - - - Average Rate

Fitted Curve Equation: Not given

Trip Generation, 8th Edition 1455 ('iJ Institute of Transportation Engineers

=16/6/2012 PC Meeting 
            197



F IF£-

Appendix B. Traffic Impact Rate Table Fee Rata po< Dally \IMT' $ 4731
This UItH UMlIlTE ~~ lrip,...,. IfI'ilh ~1m.nt', 10 d.~. I.... r,et new lmpKt pel'l,lllllof~, In ~les-ll'ilYIlell (llMT). s..lTE ford.... Of land ..... cat~ori... fiI

SIQnature tiements: no".,..,dtmtlIti activity with tntrIc flMH'ntled ~Inlyby customers
RETAIL fH' patrons, not employees. Inbound.nd outbound are roughly equ.I most 01 tIM d.y.

Some nubile facilities.,.. thus "refill"'.

Communitv R.tall Focus

Apparel StOfe 870 1000 1q.1t • .... ,.,. .... 1.52 32.3 $15,276
Shopping elr, under 65,000 sq. fll8l '" 1000 sq. ft, 50 70.0 .... .... '.52 31.9 $15,098
Convenience Market 851-853 1000 sq. fl. 3 540.0 ..,. .... '.52 29.2 $13,804
Hardware, paint store ." 1000 sq. fl. 21 51.3 ,,~ .... 1.52 23.4 $11,063
Building Materials & Lumber Store '" tOOO IJII, fl. 11 ".2 ,.,. .... 1.52 22,0 $10390
Speclillty retail center (strlp mal) ". 1000aq. fl. '05 44.3 20~ .... 1.52 21.6 $10,197
VIdeo Rental Store '" 1000~.n. 7 1"0.0 ,,~ .... 1.52 19.2 $ 9,059
Pharmacy/Drug Store 880,881 1000tq.11. 13 89.' - .... 1.52 19.0 $ 8,968
Bank, drive-in ." l000tq. fl. • 246.5 15~ .... 1.52 18.7 $ 8,881
Supermarket, dllcounl 5UpeIT1l8rtet ..,.... 1000$11. n. 62 1022 ..~ .... '.52 17.1 $ 8,086
Bank, walk·1o ." 1000 sq. It • 156.6 .... .... 1.52 18.6 $ 7875

De.llmlt/on Retail Focus
Ulscount LillO

(membership warehouse store) .., l000aq. n. 112 41.8 2~
,.,. 1.52 40.7 $19,234

Electronic& Superstore .., 1000 iq. ft. 37 <15.0 - 2~ 1.52 38.3 $18134
Toy I Chlldreo's Superstore ... 1000 tq. ft. 46 60.0 - .~ 1.52 38.3 $ 18118
Free-standing Ol$COllnt Superstore '" 1000 sq. ft ". 49.2 ,.,.

.~ 1.52 35.9 $16,982
Free&l&ndlng DJ8COIJnt Store '" 1000 sq. n. "' ".0 - .... 1.52 35.8 $16,916
Home Impro\lemen1 superstore 002 1000sq. ft. '00 29.' ,~ ,.,. 1.52 32.6 $15,426
Factory Outlet Center 023 1000~ll. "a 26.5 ,~ "'" 1.52 29.1 $13,784
Fumlture Srore IlllO 1000tq. ft. ., '.1 ''!l'- 2~ 1.52 5.5 $ 2619
Nursery (Garden Centerl '" Ac,•• • ".2 ,~ "'" '.52 105.3 $ 49,803
Nursery (Wholesa'e) '" ..~ 24 19.~ r---< ,~ 1.52 24.0 $11,356

SPECIAL CASES SIgnature EJemftnt.: Ch8~rIs1JC.not matched w;o, groups above

S1ate Motor Vehicles I Licensing Agency '" 1000 aq.1l 10 166.0 "" .... 1.52 88.3 $ 41,777
MedicallDenlal OffIce or C~nk: 030. no 1000 tq. ft. 71 33.0 ,~ .... 1.52 22.6 $10,877
Hoa~1aI "0 1000 sq. ft. 500 17.6 1~ ,~ 1.52 21.6 $10232
US POlt Office 732 1000~ft. 31 106.2 .... ,~ 1.52 19.7 $ 9,334
DayCa", ... 1000aq.ll. • 79.3 .... ,,~ '.52 1.2 $ 570
Casino· Gaming ArefJ bam "' 1000aq.ll.

'" 442.0 1~ ~ 0.33 128.6 $ 60,851
31Q-312, "'"HoteltMotel- no convention facilities "" ...... ~ 200 ••• ,~ 1~ 1.52 8.0 $ 3,785

Not..:

(1) V.S.P. (Vehicll Servicing Po5ilion)" lpace provided fOf ooe V9hlcrl to be flMled or washed:~ necessarily -pumpsw or "ho$e$"

(2) Uw lOIal J"OOITl! lor hotellmot&~ 15% vacancy factor is lnoorpore\ed In gr08llrlp ratl. ExclUdes lecIIiliel witt! me;or reslauranlS ancI meGting places.
(3) lllltltllllon of Tr¥1$portallon Engit'lMl"6, Trip G8ll8f81Ion, 7th Idillon. Some rTE ratas era smoothed srnf averaged kl eliminate 1Ia\1"lcally ImigliliClint differences.
(4) Pass·by Diversion Re<tucUon alimll'l&tn tl1pr; div«1ad flom the 'lrellm of traffic ~pesslng by" II retailllle, wtllch add 00 vehicle-miles of Impad on the road &)'Stem.
(5) Nel NewVMT lmpect Trip Re.te EnE Gron Trip Rale • ( , • % Pass-Oy - % Intra-Glty) ~ AV8l'age Trip length.
(6) FOf Ihopping centars over 65.000 sq. ft., seelTE for logarithmic !rip rata formula.

(7) A relirement COfMIlItlty 19 "1IttIf-oontalned" only if 1\ provides a lUll range off8cillties on-Ilte lor medical Cln, recreation, shopping. dining, 8lc. 'Imllar to a Imall ctty.
For "8,1Kt&d UVlng",ell~ f&elMlles serving the non-drivlng eldar1y with caregiver, employed on-sUe, use Congregate Cafe CentW'S under NON·RETAIL.

(8) Aventge size of de'velopmenlS comprlling the ITE dalabase. May be UMfulIo dlsthgtJlsh between oII'lefwise simllar-soundlng elM",.

(9) Trip rate for any land use not COYeted by thts table IhaIl be detennloed by In. Director of Public Works.
(10) OiIOOU'll' half of eaet1 trip begming.-ld ending within city, 10 8YOId c:fwge Jot Ia/TIlI impae1 at both ends.
(11) Average miles P'f ne( new trip on cky str&ets (only). determlned using File TraffIC Forecasting Model
(12) ThIs land use generat&l heavy tfUC:k Ir"avel Trudl. surt:hilrge TT"lJst be c.lculated.
(13) Unit, eJoCPfKS8(t as 1000 sq. n. refEll' to habttab/$ gross building anre, not land area. tklils expraHed 8' ~acres" refet 10 land llrllll.

wit

c
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Appendix B. Traffic Impact Rate Table F•• Rot.....O.IIyVMT. $ 4731
ThiS 181l1e use.1TE PI driveway trl1 mel ""'lh~ to l:Itrtve,tIt .... new It'TIpad per lOt of dtvelopm9fll, In vehlctHnll!l..nvellJd (WT). 6181TE. for de\.b of lend 11M categories \lIl

pl8ase see Non-Retail, assisted IMng faci/itiftsEJderty HOI.lsng (Attached)

ITE ITE ITE ITE ITE
DtSCOUNT OI~~ lAVERAGE NET NEW~~ FEE PER

LAND USE LAND USE LAND US AVERAGE GROSS TRIP PASS-8V INTRA..c TRIP VMT IMPACT LAND use
....,.E CODE UNITC1l1 SIZE" RATE/UNIT TRIPS '* TRIPS (It! LENGTH 1''1 RATE f UNIT UNIT

RESIDENTIAL
Signature -'emenrs: pl.CM where people Ilva wM active lifestyles. Afternoon pNk hour

tnfflc Ja mainly Inbound•

SIngle-family (detached) dWeRlng 210 ..."". 214 '.6 "" "'" ,.'" 13.7 $ 6,478
Duplex (det8che<l) dweHlng Ulie210 OweIling ..,no 9.6 "" ''''' ,.'" 13.7 $ 6478
MultifaMily, 3+ bedrooms ,,"231 o-llioo 234 7.' "" ",.. '.50 10.6 $ 5,016

blend 220.
Multifamily, under 3 bedrooms 221,230 -,"" 250 6.0 "" ''''' 1.'" 8.6 $ 4,081
Mobile Home Park ". ...... '66 S.O "" ''''' 1.50 7.1 $ 3,378
Self-corrtained Retirement Community 17l 2" .....,. 062 3.7 "" ,"" ..'" 6.3 $ 2 511
Senior Adult HousJng-Attached 2S2 """'ino '47 S.S "" ,"" 1.50 6.0 $ 2,355
I.,;onglllgate Care Facilrty, Nursing Home,

Sig"ature tffitmenfs: places where most trafflc is QenMated by employ.... rether then
NON-RETAIL customers, patrons aT residents. Includes some public f.cIliU•• atHI some assisted-

Ilvl':'" tvDltB of res/dentlal facilities. Pelf" hour mal direction w.rles.

EmDlovment Centers

Business Park (multiple bYiklings) 77. 1000 sq.1l. S70 12.8 "" .. 1.11 13.6 $ 6,364
bkIld 110,

Office Bul1c11ng (SInQle building) 714,71$ 1000 sq. n. ,...... 11.4 "" .. 1.11 12.0 $ 5696
Office Par1l: (multiple buMings) 750 1000 $q, n. S70 11.4 "" ,~ 1.11 12.0 $ 5,696
Research & Development Center '" 1000 Iq. n. "" ., "" ,~ 1.11 8.6 $ 4045
Gellelal Ught Induatrial ,.. 1000 $q. n. '" 7.0 "" .. 1.11 7.3 $ 3,476
Industrial Park '50 1000 Ill. ft. ." 7.0 "" ,~ 1.11 7.3 $ 3,471
ManuflitCful'ing ". 1000 tq. n. '" S.• "" S~ 1.11 4.0 $ 1,_
General Heavy Industrial 120 1OOOsq. n. ".. 1.S "" S~ 1.11 1.6 $ 748

Trucking and StonIge FacllfUltB

WarehoUsing (indusbial) 150 1OOOIq. n. ,so .... .. ,~ 1.11 6.2 $ 2.474
High-Cube Warehouse 152 1000 sq. n. m 1.50 "" S" 1.11 1.6 $ 748
Truck Terminal ,. "".. 12 61.9 "" .. 1.11 86.4 $40,850
Mini-warehouse (self-service storage) '" lOO(lIq. n. " 2.50 "" .. 1.11 2.6 $ 1,247

Institutions

Chureh, with weekday programs ... 1000tq. n. IT SO.O "'" .". 1.11 13.3 $ 6,300
SChool, high ,,. 10001q, n. '" 12.9 ''''' "'" 1.11 6.4 $ 3,045
School, e)emenfary and junlof-hlgh "" 1DODsq. fl. 50 14.5 "'" "" 1.11 6.4 $ 3,043
Church, no weekday programs ... 10l)01q. II. 17 6.0 "" "'" 1.11 3.3 $ 1,675

AssIsted Uvfna FftclllUe.

Nursing Home "" Sed, 99 2.' ,"" "" 1.11 1.2

~congregate Care Fac~iff,""eainy HOUSing
(Attached) 2" living unit ,.. 2.0 10" "" 1.11 1.0 $ 477

Not••:

(1) V.S.P. (Vehlcte servicing P0511ionj '" sp8C8 provided for one ....hlda to be fueled 0( washed; not ~s6allly "punps" or "'hoses"
(2) U:se 1oIol1 rooms fOf hoCellmote~ 15% vacancy facto( Is Incofpofated In gross trip rate. Excludes facitiUelJ with major rntauranb and meellog ps.ces.
(3) In5tilWon ofTrlln.portaliDl'l Engineers, Trip GeneraOof\ 71h 9dilion, Some rTe "*. are .moothed and averaged to eliMlnllte slatisticlllly irlligniticant. differences.
(4) PasHy D+verslon R9d1.JCl1on eHminales trips diverted from the sLream of traffic "passing by" e retail sile, 'M'Jioh add no vehlc\e-miles of impact DI'I tho road $)'Stem.

(5) Net New VMT Impact Trip RlIIe. JTE Grots Trip Rate • ( , • % Pes.~· '" kllnI-eity)· AYflr9g8 Trip length.
(6) For shopping oenIeni over 65,000 sq. ft., see ITE rot IogaIittmc!rlp rate fooTlUIa.
(7) A retirement oommU'lity is "self-contained" DI'Ily If il provid9s Q foil rar'lliJ'l' of faciliti.. on-aile for medlcaI COle, recreation, shopping, dining, etc. aimll8r k:I iii ~f1lafl city.

For "uai5led living" rvtrement fltCilitles serving the llOO.Q1vlng 91derty 't\ith caregIvers employed on-slte, use Congregate Care Centers trldflf NOH-RETAll.
(Sl AYel1lO8 size of developments corfllri.ing the ITE dalebete. May be lJIleful to distlnguith between otherwtea sl~r·toundil'Q classes.
(Q) Tri$> rtlle for.ny land Ute flOC OOYfi.d by 111M tabl • .n.ll be detwmined by lh1l Director of Put>llc Work•.

(10) DiICOlXll$ half of each trip beglnnlng and ending within cll:y, to avok:! cherge for same~ atbolh ends.
(11) Average mIle' per net new trip DI'I clty Itree" (only), determined Uling FIf. TraffIC Forecalling Model
(12) Thl,'Wld UN generate, hel,vy trod< travel. rtud( SUrchalgtl mut1 be calculatltd.
(13) Units 8Jlpr9:&Hd as 1000 &q. ft. refer 10 habitable gro$S building area, not land as... Units e.xprelled as "acrw ror. to land ares.
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Appendix B Traffic Impact Rate Table
TN....UM9rre Qt ~!rip,...,........mtnIII, 10 dIoWIo Ihe net r.-~ pw unl 0(~ .. ,,,*,, rIli ... tI1IY*d (VMT). SMITE 1ot-'i1, ClfIM! 11M ~'9O'1es. lit

SigtwtlJl'fJ ehmMn": IJOft-'fNklentlM IfCtlvIty with traf(je getWmM tNlnly by custom.,..
RETAIL orpaIf'ons, not .mployw.... Inbound.nd outbound.,. roughIy.e,ual most of the ct.y.

Some DUblic fltCHltlu are thus "nn'r.

AutomobU.r-.I-ted S.Ies

Auto c.e CentM (mulUple stores) .., 1000~fL " 38.9 .... "" '.52 42.5 $ 20 121
Auto Parts 5aIn ... l000aq. n. • 81.9 .... "" '.52 42.3 $ 20 030
C. Sales, New and Used .., 1000 Ill. II.. .. 33.3 "" ,...

'52 41.0 $19,416

Automobile SetVlcma
c....- .., V,$.P. " , 75.0 .... .... 1.52 11.4 ~ 5392
Service Station 1'10 Mi,.Mart ... V.SOP. tt • ,.... .... .... 1.52 10.2 ~ 4646
8efv1ce Station with Mlni-Ma-t .., V.SP. ,. ,. 102.. .... .... 152 9.9 $ 4661
"'"s_ "" ... v.v. ,. • 32.. .... .... '.52 9.7 $ 4601
......·LUDO v"","" """"'*'ll .., v.s.P• 2 51.9 .... .... 1.52 t.' ~ 3,73

$ocJ.l-Rec,..'1one1 Acf7vItf••
Drinking~ (pub, tavern. bar) ... 100011I. fL • 140.0 - "'" '.52 51.1 $ 24157
BCM'Ilng Altey '" 1000Ml ft. 2< 33.3 ,... ,... 1.52 41.0 $19,410
HeaIt~aaClUb .., 1OOOtq,lI. 38 32.9 1... ,... '.52 40.5 $19177
~, P'"nmlm. vrga~latlOn.W1m CIr'IIIlg

"" 32.8 $15530fdl'" .., l000Iq.1l "'. ".0 .... '.52

Restaurant, quelity ." 1000 8q. tt. 9 ".0 ,... ,... '.52 32.8 $ 15521
Re~nl,aIt-down '" 100014. ft. • 1272 .... ,... '.52 29.0 $13,712
llbrwy ... 1000tq. ft. ,. ".0 "" "'" '.52 22.2 $10,482
RacquetITennl. Club ." 1000tq. ft. .. 14.0 ,... ,... '.52 17.3 $ 8,170

Restaurant, fest food '" 1000aq. fL , <496.0 .... .... 1.152 15.1 $ 7,132
Recreatklnal Communl1y Center ... 1000foq.t1. 85 229 "" "'" 1.52 9.4 $ 4,441

Note.:
(1) V.S,P. (Vehide S4wvlcing Position) :: space provkled tot one vehicle 10 be IU8led Of \WIShed; not~arily "pumps" Of "hoses"
(2) Use total room. for hoteIImotet 15% Vaca"ICY faaor It IncorporIMd in grl»1 tip rate. EJccludn fecilitle, 'ItIth major rateurent, Ind meeting ptaoes.
(3) 10000tltlon ofTranIPOl1allon Engineers, Trip Gen8nJtion, 7th e<itlon. Some ITE ~e.... Il1'lOOUlIKI end llvea.gecl to ellmllte Itllollsllcelly INlgnificant clItferencQl,
(oi) Pasl-b)' OIY«1ion Re<kJc:tioo eliminates~ cliverted from Ihe sham of k'8ff1C "pealing by'" a retail "te. Vottlch add no ~iklt: ~ impact on \he road .ystem.
(5) He! New VMT Impact Trtp Rata '" rre GroN Trip Rate • (1 • '" PaaMy· '" "'RCtly) "A..... Trip Length .
(6) For IhoppIng centen 0'l'lIl' 65.000 sq. n~ sea rre fOf 1og-.'iCtYnk: bip me formUla.
(7) A rethmenl OOIM'lLI'lIty I. "self.<lCJntlined" Q"I\y If it providn a ...n~ of facilltln <ll'Hlle for madieal care. racruliorl.l/'loppinD. dirmg, etc. Iimi.. to a smell clty.

For .......ed 1iYtllf' re1Irameol facfltJe. serving the non-drlvlng aIdIr1y 'tIII4th carag""'" emplo)"'d Qn-6ite. U&8 Congreg8l8 Care Camar- under NOH-RETAl...
(8) A--oallze or de••kJpil•• U OClfrllrIIif'G Ih8 lTE datatlaM. May be UHfuI to diIllngullh~ olhillWise .imil.·soundlng~.
(fij Trip'" fOf any land UN not COY6fed by thllUlbfto shall be d:et~by the Dnaor of Pl.blic: WoN.
(10) DI$Oot.fltI hair of MCtI trip begln'llng 8I'lcl endi'lg wilhln lJIty, to avoid cMrge lor AIlW in1*t at both 6f'ld8.
(11) A....... rNlN~ nel new lrlp on city WeeU; (only). dNrmlned UIing Fif. Tr8ffio Forecasting Modal
(12) Thillwld use gener8t81 h&aYy Iructt trBvel. Truck IUl'charge must be celc:u\llted.
('3) Unit. 8IlP"'ued .. 1000~ n. refet to hebitable grOlS bui6cling ...., not land.... lJnitI upreswd illl "acres" ref&( to land area.
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Mark J. Jacobs, PE, PTOE

From: Sean Morrison [SMorrison@grpmack.com]

Sent: Friday, June 12, 2009 9:19 AM

To: Mark J. Jacobs, PE, PTOE

SUbject: RE: tg data

Attachments: 2009 Annual Meeting and Exhibit-SM.pdf

Mark,

I enjoyed chatting with you too.

Attached is a copy of the research I performed on Portland Metro area Drive-in Bank trip generation. And
here are the KeyBank sites in particular. The average KeyBank rate is 14.90.

Kev Bank 390 NW Burnside Rd, Gresham OR 6110/2008 5.31 110 20.72
Key Bank 11665 SW Pacific Hwv, TiQard OR 71812008 3.93 69 17.58
Key Bank 805 NW Murray Blvd, Portland OR 611212008 3.84 61 15.89
Key Bank 1205 NE 102nd Ave, Portland OR 6/312008 7.2 113 15.69
Key Bank 8416 NE 117th Ave, VancouverWA 7/15/2008 4.38 34 7.77
Key Bank 256 A Ave, Lake Osweoo, OR 7/17/2008 3.86 38 985

I'm sure we will talk again soon.

Sean Morrison

GROUP
MACKENZIE

RiverEast Center 11515 SE Water Avenue, Suite 100 1Portland, OR 97214
P.O. Box 14310 I Portland, OR 97293
T: 503.224.9560 1F: 503.228.1285 1www.groupmackenzle.comlvCard
PORTLAND, OREGON I SEATILE, WASHINGTON 1VANCOUVER, WASHINGTON

rJi Please consider the environment before printing thiS email. Thank you

ThiS email IS confldentlal, may be legally privileged. and is intended solely for the addressee If you are not the intended reCipIent,
access IS prohibited As email can be altered, its integrity is not guaranteed

From: Mark J. Jacobs, PE, PTOE [mailto:JakeTraffic@comcast.netj
Sent: Thursday, June 11, 2009 4:57 PM
To: sean Morrison
Cc: Patrick Flanagan
Subject: tg data

Shawn

It was nice chatting with you earlier.

Attached is a TG report I conducted. I look forward to receiving your TG data; in particular the Key Bank
data.

Mark
206.762.1978
206.799.5692 cell

4/22/2010
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Mark J. Jacobs, PE, PTOE

From:
Sent:
To:
Subject:

David Casey [david casey@cl maple-valley wa us]
Friday, October 09, 2009429 PM
Mark J Jacobs. PE. PTOE
FW Key Bank Review

Follow Up Flag:
Flag Status:

Follow up
Completed
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Tnp Generation Study Key Bank Srtes.
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hlstlng Key Bar, Covongton .Thursday 06162009,

8 Or .... eway 1 . " ." '. D"vewaY~R.' '" ".. I- Tota
~ntcr

I b<lt "" <" .•" ~nter L bit
= I

.~

.)( 11 1·1 ~ ~

~
9

f--- .--- r - . . - I- -
,,~ , IG2~+ ( 1 ~3.-~

.f> lC Hi44 1')
I

( 16.- - f-
1645 1659 7 9 0 16

1700 1714 1 6 0 7

1715 1729 2 5 2 7

1730 1744 1 2 1 3

: ~~~ 180n , 1 C 2-

T'l('r( ur) lr \.' H Jj!,tl t 1'... • II j 1 rJnv~ t/lr L.gl- dIn Tllt'r, lIs ) 1 wa k Jp dtl'

Traffic data collected off of SR 516 to the west 'n CovlOgton shows the PM peak hOUriS 1645 to 1745.
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I EJ"slmg Key Bank Maple Valley (Thursday 04092009) I
Time

Driveway 1 (North) Driveway 2 (South) I Total IEnter EXit Enter Exit
l600 161~ G 2

,
S 15<

... - -
1615 1629 'j 2 2 6 15
1630 16~4 3

--I- ,"I 1 4 8
16451659 1 0 4 4 9
1700 -1714 5 3 0 4 12

1715 - 1729 2 0 0 2 4
1730 -1744 1 1 1 1 4
1745 1800 II 2 0 ') 2

Exlsling Key Bank Maple Valley (Tuesday 04.21.::>009)

I Time ] I-
Driveway 1 (North) DTiveway 2 (South 1

I lotal IEnter Iexlt E.nter EXit
,

1600 1614 ~ 3 2 1 12
.l

. - - 1--
1615 1629 : 1 .) 9
1630 16~~ .l ) , 6
1645-1659 4 1 1 4 10
1700 -1714 1 2 1 1 5
1715-1729 2 2 2 4 10
1730 -1744 1 1 0 0 2
:-~5 18(,'( I 0 0 v 0
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EXisting Key Bank Kent 5E 256th 5t (Wednesday 06 24 2009

Driveway 1 (West) Driveway 2 (East)
Time Total

Enter Ex.t No Enter Exit

1600 1614 3 ,I 0 1 8

1615 1629 2 2 () () 4
~~- - I

1630 1b4~1 1 2 0 () 3

1645 1659 3 1 () 0 4

1700 1714 1 3 0 1 5

1715 1729 0 2 0 {) 2

1730 1744 1 2 0 0 3

1745 1800 1 0 0 1 2
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From: Kamon Bryck
To: Hans Christiansen
Subject: Re: RNA 2/14/12 - Meeting Minutes
Date: Tuesday, February 28, 2012 6:36:10 PM

Here is the minutes in text in the e-mail, to avoid incompatibility between word
processors.

RNA Minutes for Meeting of 02/14/2012  Attendance: 23

Called to order at 7:04 PM

Mary Hill moved to approve the minutes with a date correction.
Seconded by Mary Grace. 
Approved by voice vote.

Treasurer Report: No neighborhood has received the additional allocation of 
stipend funds.

Guest Speakers from Chase Bank,for a proposed new building on the former 
Kasch's property:
Greta Pass, Hans Christiansen and Grant Seaman.
Presentation was recorded for Planning application.

Discussion: To discontinue lengthy presentations by LOTWP representatives 
until they are more cooperative.
Curt Sumers moved to table topic until next meeting.
Seconded by Bob Stowell.
Approved with 11 in favor, 2 opposed and 3 abstaining.

Announcements:

Gardening Class Sunday Feb, 20th, Mar 3rd.
White Oak Savanna Fundraiser Walk April 7th
West Linn Centennial Committer meeting

Updates:

The GNC wrote letter to the LOTWP Oversight Committee, requesting a meeting 
with voting members of their committee and City of West Linn officials.  The 
GNC asks the RNA to approve this action.

Curt Sommers moved that this issue is time sensitive.
Seconded by Mary Hill
Approved by a show of hands

Curt Sommers moved that the RNA approve the letter from the GNC to the LOTWP
Seconded by Randall Fastabend.
Approved by a show of hands

Narrative of GNC process and discussion of LO water rights and usage.

West Linn is still looking for new members for boards and commissions.

Committee Reports:

Parks: Advertisements on dog poo bag dispensers.
FORS: New Carpet on walls, negotiating new furnace and door.

New Business:

As Kamon Bryck is no longer living in Robinwood, he requests that the RNA 
select a new Secretary.

Randall Fastabend moved that meeting adjourn.
Seconded by David Newell.
Approved by voice vote at 8:45 PM.
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On 2/28/2012 3:30 PM, Hans Christiansen wrote:

Thank you Kamon.  I did not know that you had taken the notes until I received the
message below.  I found your e-mail on the agenda.  Look forward to receiving the
minutes.
 
Thanks again.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Kamon Bryck [mailto:kamontyler@comcast.net] 
Sent: Tuesday, February 28, 2012 3:27 PM
To: Hans Christiansen
Subject: Re: RNA 2/14/12 - Meeting Minutes
 
At work.  On phone.  Dot have minutes on me.  Will get them out ASAP when I
get home. Would be easier if I had been privy to below conversation.  But I
wasn't.  Sorry for delay.
 

On Feb 28, 2012, at 3:18 PM, Hans Christiansen
<Hans.Christiansen@callison.com> wrote:

Dear Kamon-
 
Please see the below e-mails for your reference.
 
Could you please provide me with a PDF of your draft Robinwood
Neighborhood Association meeting minutes for the 2/14/12 meeting.  If
you could please send them ASAP it would be much appreciated.

Thank you,
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: David Newell [mailto:davidbnewell@yahoo.com] 
Sent: Tuesday, February 28, 2012 2:48 PM
To: Hans Christiansen; Anthony Bracco
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Subject: Re: RNA 2/14/12 - Meeting Minutes
 
I do not have a copy of the minutes. They were taken by our secretary.
Cameron Bryck. Tony, have you gotten your copy yet?
 
 
From: Hans Christiansen <Hans.Christiansen@callison.com>
To: Anthony Bracco <anthonymbracco@yahoo.com>;
"davidbnewell@yahoo.com" <davidbnewell@yahoo.com> 
Sent: Tuesday, February 28, 2012 1:58 PM
Subject: FW: RNA 2/14/12 - Meeting Minutes

<!--[if !supportLineBreakNewLine]-->
<!--[endif]-->
Hi Tony/David,
 
Could you please give me a status update?  Thank you.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Thursday, February 23, 2012 3:04 PM
To: 'Anthony Bracco'; 'davidbnewell@yahoo.com'
Subject: RE: RNA 2/14/12 - Meeting Minutes
Importance: High
 
Tony/David,
 
Do you have your draft meeting minutes available to forward to us? 
Please send ASAP.
 
Thank you,
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Tuesday, February 21, 2012 5:55 PM
To: 'Anthony Bracco'; 'davidbnewell@yahoo.com'
Subject: FW: RNA 2/14/12 - Meeting Minutes
Importance: High
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Tony,
 
I sent my original e-mail below to you and Davidnewell@gmail.com
which you gave me a few weeks ago, but it turns out this was not the
right address.  I am using the e-mail David has listed on the
neighborhood association agenda.  Will you please confirm and
forward to David in case I still have the wrong e-mail.  Thank you.
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
From: Hans Christiansen 
Sent: Tuesday, February 21, 2012 4:10 PM
To: 'Anthony Bracco'; 'davidnewell@gmail.com'
Subject: RNA 2/14/12 - Meeting Minutes
Importance: High
 
Dear Tony and David-
 
Thank you for hosting Chase’s proposed Cedar Oak & Willamette
project at the February 14, 2012 Robinwood Neighborhood
Association Meeting.
 
We are writing to request a copy of your meeting minutes.  The City
has a requirement that we include a copy of your meeting minutes
for our design review application. 
 
I understand that procedurally the minutes need to be approved at
the next meeting, and therefore understand that they are in Draft
form until accepted.
 
We are planning to make our submittal on Thursday 2/23, so if it is
at all possible for you to send your Draft Meeting Minutes by
tomorrow, in either MS Word or PDF format, it would be much
appreciated.  Thank you.
 
 
 
Hans Christiansen
Associate
hans.christiansen@callison.com

CALLISON
1420 FIFTH AVENUE #2400
SEATTLE, WASHINGTON  98101-2343
T 1 206 623 4646  F 1 206 623 4625
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This message is private or confidential. If you are not the person for whom this message is
intended, please delete it, notify me immediately, and do not copy or send this message to anyone
else.

 

 

This message is private or confidential. If you are not the person for whom this message is
intended, please delete it, notify me immediately, and do not copy or send this message to anyone
else.

This message is private or confidential. If you are not the person for whom this message is intended, please delete
it, notify me immediately, and do not copy or send this message to anyone else.
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Thls message is private or confidential. If you are not the person for whom this message is intended. please delete it. notify me immediately, and do not copy or send this message to
anyone else.

This transmission may contain information that is privileged, confidential, legally privileged, and/or exempt from disclosure under applicable law. If you
are not the intended recipient, you are hereby notified that any disclosure, copying, distribution, or use of the information contained herein (including any
reliance thereon) is STRICTLY PROHIBITED. Although this transmission and any attachments are believed to be free of any virus or other defect that
might affect any computer system into which it is received and opened, it is the responsibility of the recipient to ensure that it is virus free and no
responsibility is accepted by JPMorgan Chase &Co., its subsidiaries and affiliates, as applicable, for any loss or damage arising in any way from its use.
If you received this transmission in error, please immediately contact the sender and destroy the material in its entirety, whether in electronic or hard
copy format. Thank you.

Planning & Development • 22500 5alamo Rd nooo • West linn, Oregon 97068
relephone 503.656.4211 • Fa.503.656.4106 • westllnnoregon.gov

oSubdivision (SUB)o Temporary Uses·o Time Elrtenslon •

8Variance (VAR)
Water Resource Area Protection/Single Lot (WAP)o Water Resource Mea Protection/Wetland lWAP)o Willamette &Tualatin RIver Greenway (WRG)o Zone Change .

DEVELOPMENT REVIEW ApPLICATION.
STAFf CONTACT PROJ!CT No(s).

NOH-REFUNDABLE FEE(S) REFUNOABlE DEPOSIT{S) ITOTAL

TvPe of Review (Please check all that apply):
o Ann.e.atlon (AN)() 0 Historic Reviewo Appeal and Review (AP) • 0 Legislative Plan or Changeo Cond~ional Use (W') §Lot Line Adjustment (LLA) ./••
181 Design Review (DR) Minor Partition (MIP)(PreIlmlnary Plat or Plan)o Easement Vacation Non·Conformlng Lots, Uses &Structureso Elrtraterritorial Elrt. of UtiUti.. BPlanned Unit Development (PUD)o Final Plat or Plan (FP) Pre-Application Conference (PA) ./••o Flood Management Area 0 Street Vacationo Hillside Protection & Erosion Control

Home Occupation, Pre-Application, Sidewalk Use, Sign Review 'Permit, and Temporary Sign Permit applications require
different or additional application forms, available on the City website or at City Hall.

Site Location/Address:
19080 WILLAMETTE DRIVE, WEST LINN, OR

Assessor's Map No.: 21 E 23 AA

Tax lot(s): 00360656 & 674

Total Land Area: +/-0.87 Acres

Brief Description of Proposal: DEMOLISH EXISTING KASCH'S NURSERY. CONSTRUcr +/-4,335 SF, ONE·
STORY CHASE BANK BRANCH WITH REMOTE 3-LANE DRIVE·THRU(Z VAT & 1 ATM) TOGETHER WITH
ASSOCIATED SITE IMPROVEMENTS, LANDSCAPING. AND REQUIRED FRONTAGE IMPROVEMENTS.

APcrll!~.nM~~)me: JP MORGAN CHASE, N/A (STEPHEN CARY)

Address: 1.0011 GRAVELLY LAKE DR. SW - 2ND FLOOR

City State Zip: LAKEWOOD, WA 98499

~~~~~~~~f (reqUired): PI0 .- e.-?\.. t..~ E. / 'el\..- ~ tin, ,. >t.i -to YL

Address: :}, 71 .) u.A ~/)fZ

Phone: 253-305·5034

Email: stephen.cary@chase.com

Phone: ;:;'0; - 3'n- ? 77(,.0

Email:

City State Zip: tZ ..., ,..., e c-t -:rd a.. t. 0 '3 6/,,/ '7
consu.ltant .Name:CALLlSON ARCiiIT~E=::CT::-S":',-=P=-:.Cc-:.(:=:H:':'AC::N"'S""'C""H"'R""IS"'T-='IAN--=-S""E""N"'-)-Ph""'o-n-e-:""20':""6-:-·:':'62""3"""·:':'46-4-6---

(pt08llQ print)

Address: 1420 FIFTH AVENUE, SUITE 2400 Email:

City State Zip: SEATTLE, WA 98101 hans.chrlstiansen@callison.com

1. All application fees are non· refundable (excluding depositl. Any overruns to deposit will result In eddltlonal billing,
2. The owner/applicant or their representative should be present at all pUblic hearlnss.
3. A denial or approval may be reversed on appeal. No permit will be In effect until the appeal period has e.plred.
4. Three 131 complete hard·copy sets (slnlle sidedI of application materials must be submitted with this application.

One (11 complete set of dIgital application mat.rlals must also be submitted on CD in PDF format.
If larle sets of plans are required In application pl.ase submit only two setl.

• No CD required I •• Only one hard·copy set needed

rty owner!s) hereby authorizes the filing of this application, and authorize. on site review by authorized statt. Ihereby agree to
reqUirement, applicable to y application, Acceptance of this application does not Inf.r a complete submittal. Allamendments

Development Code and to r regu'atlons adopted after the application Is approved ,hall be enforced where applicable.
ns and s sequent d t is not yos' underthe provisions In place at the time of thelnltlalappltcatlon. •

A-~~~~~-!:.~~~7~·I(,'IZI~d/ Gft.. ) ..ttll:~u/tl< 4~ 71.~1?-
Date Owner's signature (required' /(}ate V; ) J.. 0 I;)..
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CALLISON

February 23, 2012

Mr. Peter Spir
Associate Planner
City of West Linn
22500 Salamo Rd.
West Linn, OR 97068

Re: Chase - Cedar Oak: & Willamette, 19080 Willamette Drive, West Linn, OR
210461.89
Class II Design Review Application & Transparen<;y Exception Request

Dear Mr. Peter Spir:

On behalf of JPMorgan Chase, N.A. we are submitting the attached Class II Design·Review Application
& Variance Request for the proposed Chase - Cedar Oak & Willamette project located at 19080
Willamette Drive, West Linn, OR. Below we have provided a list of our submittal materials and the
Narrative for the Class II Design Review Application followed by the Narrative for our Transparency
Exception Request.

CLASS II DESIGN REVIEW APPLICATION:

Application materials included with this submittal are as follows:

3-copies

3-copies
3-copies
3-copies
3-copies
3-copies
3-copies
I-set
3-copies
I-COpy
3-copies
3-copies
3-copies

I-CD
I-copy
I-COpy
I-COpy

Architectural Drawings (Site Plan, AO.l; Floor Plan, Al.l; & Elevations, A4.1, A4.2, &
A4.3
Color Building Elevations
Preliminary Development Plan (Civil, Utilities & Grading), 1 of 1
ALTA Survey (Existing Conditions), 1 of 1, dated 8/22/11
Landscape Plan (L-l) & Irrigation Plan (L-2)
Site Electrical Plan (Lighting), SEl.0
Site Photometric Plan (Lighting), SPl.O
Exterior Building Material Samples with colors included
Preliminary Sign Plan (to follow under separate cover)
Preliminary Drainage Analysis, 2/13/12
Traffic Impact Analysis (to follow under separate cover)
Noise Study, 2/22/12
Neighborhood Meeting Minutes (Robinwood Neighborhood Association- to follow
under separate cover) 2/14/12
Neighborhood Meeting Audio Recording
Copy of Letter to officers of association w/copies of return receipt (President & VP).
Mailing Label List (and supporting documentation from First American Title)
Letter to Neighborhood Association

-+-----1420 FIFTH AVENUE #2400 SEATTLE. WASHINGTON 98101-2343

T 206 623 4646 F 2.06 623 4625 www.callison.com
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Class II Design Review Application
Chase - Cedar Oak & Willamette, 19080 Willamette Drive, West Linn, OR, 210461.89
February 23, 2012
Page 2

I-copy
I-copy

Notice of Proposed Development (required posted notice)
Affidavit of Posting

All drawings are dated 2/23/12 unless noted above. Drawings submitted include full size and 11" x 17"
as required.

CLASS II DESIGN REVIEW NARRATIVE:

Basic Project Description:

Overview: The proposed project site is zoned GC - General Commercial. The proposal is as follows:
Demolish former Kasch's nursery building and site improvements. Construct a 4,335 SF, I-story Chase
Bank Branch with remote 3-lanedrive-thru. The Drive-thru will consist of2 VAT (Vacuum Assisted
Tellers) and I-ATM. The project will also include construction of site improvements including but not
limited to, on-site parking for 14-vehilces, onsite pedestrian walkway, trash enolosure, landscaping, and
site lighting. As. required by the City of West Linn the project proposes to replace the existiq.g curb and
sidewalk along thei>roject frontage on Willamette Drive, with new curb and 12' sidewalk. Three tree
wells are also provided along the project frontage.

Site Access: Primary vehicle access will be via an existing shared driveway with the 7-11 (alongSE
Boundary of Site); however the project will also have access via the retail project to the northeast of the
site, as required by the City of West Linn. Parking will be at the rear of the building. The project will
also be providing bicycle parking at the storefront, as well as additional plaza area between the sidewalk
and building to enhance.bicycle and pedestrian accessibility.

Hours ofOperation: Bank hours of operation are Monday -Friday 9AM-6PM, Saturd~y 9AM-IPM.
ATM's at the building and Drive-thru ATM are operational 24hrs, all days of the week.

"'-- (

Building Design: The Chase building incorporates cast stone veneer, brick, and stucco as the primary
exterior building materials; A hipped roof tower element emphasizes the primary building entrance on
Willamette Drive aq.d provides additional interest to the building design. ,The building includes
modulation and changes in materials to provide architectural interest. As required by code the building
incorporates flat canopies along the length of the stQrefront. Additionally, blue metal canopies are
provided over widows on the side and rear elevations. And a flat canopy, matching the storefront canopy
is provided over the rear entry. The drive,:thrucanoI»' structure is finished with similar materials to the
Bank branch to provide uniformity in design.

CDC,S.100 Approval Standards - Class II Design Review

A. Provisions for the following chapters shall be met:

1. Chapter 33 CDC, A Preliminary Drainage Analysis was included with this application. In
addition, the preliminary stormdrainage configuration is reflected on the Preliminary
DeYelopment Plan, 1 of 1 included with this ~pplication.
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Class II Design Review Application
Chase - Cedar Oak & Willamette, 19080 Willamette Drive, West Linn, OR, 210461.89

~ February 23,2012
Page 3

2. Chapter 34 CDC. The property is commercially zoned. While we believe that Chapter 34 CDC
is not applicable to this projifct because-of the zoning of the property, the remote drive-thr6ugh
canopy could be considered an accessory structure and it should thereforif be noted that the
drive4hrough canopy complies with section 34.060 Setback Provisions For Accessory
Structures (Non-Dwelling) by meeting all ofthe applicable requirements for the principal use.

3. Chapter 38 CDC. We have reviewed Chapter 38 CDC and do not believe aqy of the sections of
this chapter to be applicable to the project.

4. Chapter 40 CDC. The proposed Chase Bank Branch building's maximum height is 26' -6"
above finished grade. The proposed drive-thru canopy's maximum height above finished grade
is 14'-10". Neither structure exceeds the 45' maximum height allowed by the GC zone for
structures located 50' or more from a low or medium density residential zone,

5. Chapter 42 CDC. The project site has been configured so that the site's primary access from
Willamette Drive meets the 30' clear vision area required under section 42.040.

,
6. Chapter 44 CDC. There are currently no new fences proposed in conjunction with the proposed

project. The proposed Trash Enclosure will be screened with a CMU walls and metal frame
gates clad with wood pickets, which will meet the requirements of section 44.030.

7. Chapter 46 CDC.-.As required by Chapter 46, off-street parking is located at the rear of the site.
Based on the building square footage (4,335 SF) 12 parking spaces are allowed by code. The
project will provide 14 parking stalls, which falls within the 10% maximum increase allowed by
this Chapter. 7-standard stalls (2 will be accessible, one of which is van accessible) and 7
compact stalls will be provided. Compact stalls are identified On the Site Plan, AO.l. and
Preliminary Development Plan, 10f 1.

4 stacking spaces per drive-through lane are provided, which exceeds the requirements of this
chapter for Drive-in banks.

Off-street loading requirements are not applicable to this project, nOr does the bank require
loading spaces. .

2 covered bicycle parking spaces are provided within 50 of the primary building entrance which
meets and exceeds the bicycle parking requirements of this chapter. Bicycle parking cover is
provided for by the storefrontcanopies.'

We have reviewed the remainder of Chapter 46 CDC and believe the project meets all of the
remaining, applicable, requirements of the code.

8. Chapter 48 CDC, The proposed project proposes to retain the existing point of access as the .. ·.
primary access to the site; which is a shared drive way with the 7-11 development located
southeasterly of the site.
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Class II Design Review Application
Chase - Cedar Oak & Willamette, 19080 Willamette Drive, West Linn, OR, 210461.89
February 23, 2012
Page 4

It is important to note that the proposed drive~through will exit at the point where the shared
access turns northwesterly onto the project site. To eliminate potential vehicular conflicts a
"STOP" marking with stop bar is indicated at the exit of the drive~thru with "EXIT ONLY"
marking indicated on the opposite side ofthe stop bar. Additionally, directional arrows are
provided along the drive aisles and parking lot to indicate acceptable flow of traffic.

It is ourunderstanding that the development to the northwest of the site was required to provide
provision for aecess to and from the Chase project site. As a: result, the proposed site
configuration reflects cross access with the commercial development to the northwest of the site.
Because the <::onnection shown to th~ development to th~ northwest connects to an existing
parIqng area, the <::onne<::tion point is shown as 23' wide, which meets the parking lot drive~aisle
dimensional minimum width.

The project is built as close to the Willamette Drive right~of~way as possible to facilitate
pedestrian and bicycle access. As disc1lssed previously, the proje<::t will also be providing bicycle
parking at the storefront, as well as additional plaza area between the sidewalk and building to
enhance bicycle and pedestrian accessibility.

9. Chapter 52~CDC. Signage will be submitted under separate cover to follow. Chase'ssignage
consultant will respond to the applicable sections of this Chapter when the signage plans are
submitted.

10. Cha.pter 54 CDC. More than 20% of the gross site area witl be landscaped, More than 5% of the
interior parking lot area is landscaped. A combined 5' wide landscape area is provided adjacent
to the 7~11site beyond,where the shared a<::cess terminates. A combined landscape area greater
than 5' in width is provided adjacent to the commercial development to the northwest of the site.
A large 50' or greater landscape area is provided at the rear of the site, adjacent to the multi~

:family development to the northeast. We have reviewed the remainder of Chapter 54 CDC and
believe the project meets all of the remaining, applicable, requirements of the code.

B. Relationship to the natural and physical environment '

1.&2.'
As discussed in the City's June 2, 2011 Revised Summary Notes for the project's Pre~

Application Conference Meeting, The site extends back or northeasterly +/- 260 feet from the
Willamette Drive ROW. The front two~thirds of the lot are flat. The land them drops down
about 10 feet to a lower flat area at the rear of the existing Kasch's bUilding.

There are no drainageways, riparian zones, wetlands or other natural features as defined by the
CDC on the property. The trees are few and limited to the area along the rear property line.
~hey appear to be three cottonwoods about 30AO feet tall. These trees provide some screening
between the site and the apartments to the rear of the site. Although the tree locations Were not
surveyed, the trees are knownto be located beyond the eXIsting, rear wood fence line.

These three existing cottonwood trees aJ."t( proposed to r{(main and proposed site grading will not
itllpact the area where the trees are located. While these trees are proposed to'remain, it should

I
\

(
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Class II Design Review Application
Chase - Cedar Oak & Willamette, 19080 Willamette Drive, West Linn, OR, 210461.89
February 23, 2012
Page 5

be noted that besides providing screening, cottonwood is not considered a high priority tree
species for preservation and in our opinion these trees would not qualify as heritage trees.
Therefore there are nopla~s to provide further protection for these trees via dedication or
conservation easements.

3. Site grading will not significantly alter natural drainage patterns. Refer to the Preliminary
Development Plan, 1· of 1 included with this application for additional information,

4. Site indicated to be in type 13 C soils classification per NRCS Soil Survey ofClackamas County
Area. .Oregon - Sheet Number 6, additional information included in Appendix B of Preliminary
Drainage Ana~ysis also portion of map included on Preliminary Development Plan, 1 of 1.

I

5. Project meets requirements of section 5.

6. Architecture
a. b. c. & e Design: The proposed building is a single story structure. As seen from Willamette
Drive, the front elevation is broken into three parts with a central entry way section that is
capped with a hipped roof. The hipped roof tower element over the entry helps to emphasize the
primary building entry and also provides for an element of contextual design, having a similar
design to the Starbucks up the street. Additionally, flat storefront awnings have been
incorporated into the design Exterior building materials incorporate cast stone veneer, brick, and
stucco. and the primary building materials. Materials and colors of materials are primarily earth
tones.

Overall, building lines, roof form and rhythm of windows, scale and massing, materials and
colors are similar to newer buildings in the vicinity and in line with the vision for the
neighborhood. Human scale is provided the buildings horizontal and vertical modulation, use of
windows along the majority of the front fa~ade and byflat awnjngs that extend the length ofthe
building. The building will be within approximately 13' 6" of the required 12.,.foot sidewalk
along Willamette Drive. The additional area will be hardscaped, providing additional plaza area
for a more pedestrian friendly environment at the storefront.

d. Contrasting architecture is not proposed and therefore this section is not applicable to the
project.

f. WindowslTransparency: The transparency provided for the front elevation exceeds the 60%
transparency requirement for the project. The side elevations are both within view of Willamette
Drive and therefore both elevations are required to provide 30% transparency. Transparency
required for the side elevations is pro\lided by excess transparency provided at the front
elevation as allowed by exception in Section 55.100.B.6.f. of the code. Because the windows
provided on the side elevations would not be considered to be at "pedestrian level" per our
assumptions, we are requesting the percentage transparency exception be applied to the side
elevations. Please see the EXCEPTION REQUEST NARRATIVE, provided following the
DESIGN REVIEW NARRATIVE for full discussion.
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g. Variation in depth and rooflines is provided along all elevations including the rear elevation,
which to a great extent mirrors the front elevation, with the exception of the hipped roof.

h. Flat canopies are provided along the front elevation facing Willamette Drive. Flat canopies
over the primary entry portion of the building extend 6' from the building. Flat canopies over
the portions of the front fa~ade flanking the entry extend from 3'~O" to 4'~4" from the face of
the building. These canopies provide pedestrianscale as well as whether protection. Please·
note: Because the building is not located immediately adjacent to the public sidewalk, extending
the canopies further from the front fa~ade will not have additional benefit to/pedestrians passing
by on the public sidewalk.

i. We believe the bUilding's design & location, as well as the configuration of the streetscape
area in front of the building, will enhance and contribute to the development of a safe and
attractive pedestrian environment along the project's frontage on Willamette Drive.

j. We have reviewed this section of the code and believe the project meets the requirements
outlined.

7. Transportation Planning Rule (TPR) compliance

a. The project site has approximately 150~feet of street frontage along Willamette Drive. The
building has been oriented to the street, with the primary building entrance facing
Willamette Drive. The building itself occupies approximately 102~feet of the street frontage
which equates to 68% of the building being adjacent to the right-of-way. Only one, existing
driveway entrance (shared with 7-11) is proposed to be maintained off of Willaniette Drive.
Parking has been placed at the rear of the site.

b. Not applicable to COmniercial projects.
c. The building is proposed to be built as close as is feasibly possible to the Willamette Drive

right~of~way. The building is set back 20' from the right of way, which is the maximum
setback allowed by code. CC & R's in affect for the property prohibit the building from
being located any doser to the edge of the right of way. Title companies will not provide

\ title insurance if the building is not set back as required per the CC & R's. Chase's legal
council has diligently worked with the title companies to work around the CC & R
requirement but has not been successful in convinCing the title companies to look beyond the
requirement of the CC & R's. Because the building can be located in such a manner as to
meet the maximum setback allowed by code while also meeting the CC & R's, Chase has
ultimately elected to locate the building in the location proposed

d. We have reviewed this section of the code and believe the project meets the requirements
outlined.

e. We'have reviewed this section of the code and believe the project meets the requirements
outlined.

f. We have reviewed this section of the code and believe the project meets the requirements
outlined.

g. We have reviewed this section of the code and believe the project meets the requirements
outlined.
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h. We have reviewed this section of the code and belieye the project meets the requirements
outlined.

i. Not applicable to commercial projects
j. Note applicable to commercial projects.

C. Compatibility between adjoining uses, buffering, and screening.

1. We have reviewed this section of the code and believe the project meets. the requirements
outlined. It is important to note that the buffer provided from site improvements at the rear of
the project site is 49-feet or greater from the apartment parcel to the rear of the site.
Landscaping with trees, shrubs, and ground cover, as well as retention of existing trees at the
rear property line will provide for generous screening of the project site.

2. The onsite trash enclosure will be screened by a CMU walls and metal framed gates with wood
slats. Additionally landscape screening is provided around 3 sides of the trash enclosure. There
are no other areas that we believe require screening from adjoining properties.

3. Rooftop mechanical equipment is screened by raised parapets.

D.Privacy and noise.

1. Residential dwelling units are not proposed for this project and therefore this section does not
apply to the project

2. Residential dwelling units are not proposed for this project and therefore this section does not
apply tothe project

3. The drive-through area will be screened from the adjacent apartments located to the rear of the
site. Screening will be provided by landscaping with trees, shrubs, and ground cover, as well as
retention of existing trees at the rear property line.

4. A noise study is included with this application. The noise study concludes that the business and
its activities do not exceed the noise standards contained in the West Linn Municipal Code.

E. Private Outdoor Area - Not applicable to commercial projects

F. Shared Outdoor Recreation - Not applicable to commercial projects

G. Demarcation of public, semi-public, and private spaces.

The 12-foot wide public sidewalk along Willamette Drive will be paved per City of West Linn
public works standards. The additional 13' 6" of hardscaped plaza area between the front of the
building and pubHc sidewalk will be paved with concrete, but will use an alternate scoring pattern to
differentiate the plaza area from the public sidewalk. The parking area located at the rear of the site
is separated from the front of the building and public sidewalks by landscaping, demarcating the
difference between the public and semi-public space at the rear of the site.

H. Public Transit

1. The project is i11lQ1ediately adjacent to Willamette Drive. There is a bus stop approximately 60
feet west of the site on Willamette Drive. Public sidewalks currently extend across the project
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site's frontage to the bus stop. Sidewalks will be replaced along the project frontage and built to
awidth of 12-feet providing improved access to the adjacent public transit stop.

2. No additional facilities are proposed at this time
3. We have reviewed this section of the code and believe the project meets the requirements

outlined.
4. This section is not applicable to this project. The project is not part of a larger commercial

business center (greater than 3 acres iQ size). Additionally there is a transit stop within 400
yards of the site.

I. Public Facilities

1. Streets: No requirements for additional right-of-way dedication have been noted by the City.
The project will be providing new curb and 12-foot wide public sidewalk along the project
frontage along Willamette Drive. Street tryes will also be provided along the project frontage.
Code required trees be placed in 5' x 5' tree wells at 35-feet on center. Due to design limitations
street tree spacing proposed does not meet the standard exactly, but is designed in the spirit of
the 35' on center spacing requirement. The center of the first tree well is located 30' westerly of
the driveway opening in order to meet the 30' clear site triangle requirement. The second street
tree is placed 35' from the first tree, and the third tree is located 40' from the second tree. The
40' spacing was is necessary to avoid utility conflicts that would result if the third tree was
placed 35' from the second tree.

2. Drainage: The proposed project is required to meet stonn drainage requirements. A
Preliminary Drainage Analysis is included with the application. The stonnwater collection and
management system proposed to serve the project site is shown on the Preliminary Development
Plan, 1 of 1.

J. Crime Prevention and SafetylDefensible Space

We have reviewed the requirements of this section and believe the project is designed to meet all the
criteria of this section. Being a bank, security is of the highest importance. Lines of site into the
developed areas of the site, allow for the site to be visible from the roadway, and adjacent
commercial properties. Additionally, Chase's security requirements exceed the security lighting
levels required by the City.

K. Provisions for Persons with Disabilities

The front building entry, facing Willamette Drive, will be designed to be accessible from to building
to the adjacent public sidewalk. The public sidewalk connects to the bus stop located easterly of the
site in front of the 7-11 on Willamette Drive. The secondary, rear entry will be accessible from the
accessible parking stalls lqcatedat the rear of the site.

L. Signs

1. The project will have addressing sized to adequately identify the premises as required by the
local fire department.
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2. Signage on the building and site will be specific to Chase and will be of similar or better quality
than the newer commercial development located northwestet:ly of the site. Chase's signage
consultant, Signtech, will be responsible designing and permitting of all building and site
signage, including but not limited to building signage, monument/pylonsignage, directional
signage, and accessible parking signage.

3. Directionlll signage will be provided on site to clearly inform customers and those passing
through the site of the specific designations of areas on the site, including the entry and exit of
the drive-through as well as the functions ofthe drive-thru lanes. Directional arrows and other
pavement markings will be used to clearly direct vehicle traffic on site.

4. Signs will be located as to npt obscure vehicle diver's site distance.
5. Not applicable to commercial projects.
6. Due to the scale of the project there ate no pedestrian or bicycle routes running through the

parking areas.

M. Utilities

Utilities to serve the project will be coordinated during the design and development of the site.
Utilities serving the bank and exterior portions of the site, such as the drive-through canopy and
parking lot lighting will be placed underground.

N. Wireless Communication Facilities

No wireless communication facilities are proposed to serve the project, with the possible.exception
of a small rooftop mounted satellite dish. If installed for this project the satellite dish will be
screened by parapets that extend above the rooftop and will not be visible from street level.

O. Refuse and Recycling

We have reviewed the requirements of this section and believe the project is designed to meet all the
criteria of this section. For privacy and security reasons Chase banks are serviced by a third party
provider for paper shredding and recycling. The service is conducted after business hours. The bank
therefore only generates a relatively small amount of waste. An onsite trash enclosure is provided
for as indicated on the Site Plan. The trash enclosure will be constructed of CMU painted to match
the bank building and metal gates with wood slats. The trash enclosure will also be screened on
three sides as indicated on the Landscape Plan, L-l.

Other design considerations:

Front Building Setback: CC & R's require that building be set back 60-feet measured from the
centerline of Willamette Drive. The current half street right-of-way width is 40', as a result the effective
building setback from the edge of right-of-way is 20'. The 20' setback, although not desired by the City,
is allowed per CDC 19.070(A)(7), which allows for a maximum building setback of 20'.

Front Setback Landscaping: Code stipulates that "thefront setback area between the street and the
building line shall consist of landscaping or a combination ofnon-vehicular Mrdscape areas (covered
with impervious surfaces) and landscaped areas, with at least 25 percent ofthefront setback area
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consisting oflandscaped areas." The City indicated they would support a variance to reduce
landscaping requirement to allow fora zero foot setback. However, due tothe effective 20' right of way
setback required by theCC& R's and permitted by code the buildingwill not be able to be builtwith the
building immediately adjacent to the street.

Ou-rcurrent position is that avariance is not required. Approximately 132.5' of the approximately 150'
of project frontage on Willamette Drive is unencumbered by vehicular access areas. Of that frontage
(area between driveway and northwesterly property line) 1,917 SF of area is located between the
building setbacklineaQd sidewalk. Of that area 374 SF is landscaped, which equates to 19.5% ofthe
frontage area. We believe the n\inor deviation·from the 25%standard does not justify requesting a
variance and therefore reques~ that as part of the Class II Design Review the City make a determination
that the proposed landscaping is adequate to meet the intent of the code and that the additional
hardscaping is in the interest of the City's desire to create a dynamic, more social space along Willamette
Drive.

EXCEPTION REQUEST NARRATIVE:

Section 55.100.B.6.f. reads as follows:

The mainJront elevation ofcommercial and office buildings shall provide at least 60 percent
windows or transparency at the pedestrian level to create more interesting streetscape and
window shopping opportunities. .One side elevation shall provide at least 30 percent
transparency. Any additional side or rear elevation, which is visible from a collector road or
greater classification, shall alsd have at least 30 percent transparency. Transparency on
other elevations is optional. The transparency is measured in lineal fashion. For example, a
100·fooMong building elevation shall have at least 60 feet (60 percent of100 feet) in length, .

of windows. The window height shall be, at minimum, three feet tall. The exception to
transparency would be cases where demonstrated functional constraints or topography
restrict that elevation from being used. When this exemption. is applied to the main front
elevation, the square footage of transparency that would ordinarily be required by the
above formula shall be installed on the remaining elevations at pedestrian level in addition
to any transparency required by a side elevation, and vice versa. The rear of the building is
not required to include transparency. The transparency must be flush with the building
elevation.

Transparency Calculation Assumptions: The above referenced code section states that "Transparency is
measured in lineal fashion" but then goes on to state that l'The window height shall be, at minimum,
three feet tall. "Furthermore, when exception to transparency is discussed, the above referenced code
section states that "the square footage of transparency that would ordinarily be required by the above
formula shall be installed on the remaining elevations at pedestrian level in addition to any transparency
required... " Based on the above, it is our interpretation that transparency transfer is based on square
footage of required transparency area. Therefore we will apply the following formula for the purposes of
calculating the minimum required transparency:
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Building Length x Percent Transparency Required x 3-feet (min. window height) =Minimum
Transparency Area Required

"Pedestrian level" transparency is not defined; however, based on our experience with similar projects,
"pedestrian level" transparency from will include transparency provided from ground level to 9-feet in
height, Windows with a bottom sill greater than 5' above the ground level will not be counted as
"pedestrian level" transparency (as an example the two clerestory windows located at each endpf the
front elevation would not be counted. Neither would the two clerestory windows on either of the side
elevations.) We will assume these parameters for the purposes ofcalculating "pedestrian level"
transparency·provided.

Based on the above parameters the following formula will be\lsed for the purposes of calculating
transparency provided. '

"Pedestrian Level" Transparency Length x "Pedestrian Level" Transparency Height =Transparency
Provided

Overview: Interior bankfunctions preclude use of windows for security and or privacy purposes.
Please see Floor {'lan, A 1.1 included with this application; specifically at the ends of the building.

Front Elevation Transparency: Where possible, pedestrian level windows ate provided along the front
elevation. The front elevation is 102' 'in length. 61'-2" oftransparency length would be required to meet
the 60% transparency requirement. Based on the formula above, Minimum Transparency Area Required
is 183.6 SF.

The front elevation includes 4 large pedestrian level windows (34 SF each) and the entry storefront (174
SF). The Transparency Provided at the storefront is 310 SF, which exceeds the Minimum Required
Transparency Area by 126.4 SF

Side Elevations Transparency: Because both side elevations are visible from an arterial the 30 percent
transparency requirement applies to each elevation. The side elevations of the building are identical.
The. opportunity for transparency along.the side elevations is severely limited due to the interior bank
functions; however two clerestory windows are added to each elevation. The side elevations also include
horizontal and vertical modulation which helps to breakup the facades and create more visual interest.
The side elevations are each 43' long. 12' 10" of transparency length for each side elevation would be
required to meet the 30% transparency requirement. Based on the formula above, Minimum
Transparency Area Required for each side is 38.7 SF. Combined 77.4 SF of transparency is required
along the side elevations. .

Due to functional constraints outlined above in the Overview above, pedestrian level windows cannot be
provided at the,side elevations. We therefore request an,exception to allow the extra 126.4 SF of
transparency provided at the front elevation be credited toward meeting the required 77.4 SF of

.transparency area required for the side elevations.

Based on our interpretation of the code above and the application of exception allowed by the code for
the side elevations, the project meets and exceeds the overall transparency required by 46 SF.

)
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CLOSING:

Please note the additional materials to follow under separate cover as noted at the beginning of this letter.
If any additional materials or information are required for the review of this application please do not
hesitate to let me know.

Sincerely,

Itf:t:S
Hans Christiansen
Associate

Enclosure
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A4.1

Exterior
Elevations

SCALE
EAST ELEVATION 21/4"=1'-0"

SCALE
SOUTH ELEVATION 11/4"=1'-0"
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A4.2

Exterior
Elevations

SCALE
WEST ELEVATION 21/4"=1'-0"

SCALE
NORTH ELEVATION 11/4"=1'-0"

6/6/2012 PC Meeting 
            237



A4.3

Exterior
Elevations

6/6/2012 PC Meeting 
            238



DRAFT
6/6/2012 PC Meeting 
            239



DRAFT
6/6/2012 PC Meeting 
            240



DRAFT
6/6/2012 PC Meeting 
            241



6/6/2012 PC Meeting 
            242



6/6/2012 PC Meeting 
            243



6/6/2012 PC Meeting 
            244



6/6/2012 PC Meeting 
            245



CL7 L7

L7 L7

S2
S2

S2

L6A L6A

L6A L6A

L6A L6A

L6A L6B

25FT POLE
S1  S1

TYP.
+9'-11"

C +10FT

+10FT

S2
25FT POLE

25FT POLES2

C

C

C
CCC(EM)

C

C

SE1.0

SITE
ELECTRICAL

PLAN

D A TEISSUED /  REVISED

02/23/12PLANNING SUBMITTAL

P
R

O
J

E
C

T
 #

2
1

0
4

6
1

.8
9

6/6/2012 PC Meeting 
            246



CL7 L7

L7 L7

S2
S2

S2

L6A L6A
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L6A L6A

L6A L6B

25FT POLE
S1  S1

TYP.
+9'-11"

C +10FT

+10FT

S2
25FT POLE

25FT POLE

LUMINAIRE SCHEDULE

Symbol Label File Lumens LLF WattsCatalog Number Description Lamp

A W83-250M.ies 23000 0.75 250

B W83-400M.ies 40000 0.75 400

C Ltl11979.ies 6400 0.95 96

L7 C4X4L10DL30
KCLW.IES

1049 1.00 19.6

L6A CRO2-S-LED-
50-CW-UE.IES

4957 0.95 60

L6B CRO-FO-LED-
30-CW-UE.IES

2400 0.95 50

S1 L4903NKC.ies 23000 0.75 250

S2 L4890NKC.ies 41000 0.75 400

WD18x3/250MHxx
x/xx

WALL DIRECTOR 18
WALL MOUNTED
LUMINAIRE DIE-CAST
ALUM HOUSING & LENS
FRAME FABRICATED
ALZAK REFLECTOR

250 WATT MH BT-28
CLEAR MOG. BASE
HORZ.

WD18x3/400MHxx
x/xx

WALL DIRECTOR 18
WALL MOUNTED
LUMINAIRE DIE-CAST
ALUM HOUSING & LENS
FRAME FABRICATED
ALZAK REFLECTOR

400 WATT SMH ED-28
CLEAR MOG. BASE
HORZ.

WSR 42TRT MD
ARCHITECTURAL
SCONCE WITH MEDIUM
THROW DISTRIBUTION
WITH CLEAR, FLAT
GLASS LENS.

TWO 42-WATT TRIPLE
TUBE COMPACT
FLUORESCENT,
HORIZONTAL POSITION.

C4X4L10DL30KCL
W

LED 20 W DOWNLIGHT
4.5" SQUARE 3000K CL
FINISH

LED LUMEN RATING =
1049 LMS

CRO2-S-LED-50-
CW-UE

FIFTY WHITE MULTI-CHIP
LIGHT EMITTING DIODES
(LEDS), VERTICAL BASE-
-UP POSITION.

CRO-FO-LED-30-
CW-UE CROSSOVER FOCUS NICHIA

NK2-CM-H25-H3-F
NEWARK 2 SQUARE
SURFACE LIGHT TYPE III
REFLECTOR CLEAR
FLAT GLASS LENS

250W CLEAR ED28
METAL HALIDE,
HORIZONTAL POSITION

NK2-CM-H40-H3-F
NEWARK 2 SQUARE
SURFACE LIGHT TYPE III
REFLECTOR CLEAR
FLAT GLASS LENS

400W CLEAR ED28
METAL HALIDE,
HORIZONTAL POSITION

STATISTICS

Description Symbol Avg Max Min Max/Min Avg/Min

ATM Drive-Thru

Entry Canopy Lighting

North Entry CAnopy

Site Lighting

27.2 fc 49.2 fc 14.6 fc 3.4:1 1.9:1

14.4 fc 15.1 fc 12.9 fc 1.2:1 1.1:1

13.2 fc 15.6 fc 10.3 fc 1.5:1 1.3:1

4.6 fc 17.1 fc 0.5 fc 34.2:1 9.2:1
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10.9

8.6

7.7
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11.6

2.6

3.2
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5.2
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6.1

4.9

3.6

2.3

1.4

0.9

0.6

0.3

0.2

0.1

0.1

5.6
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Chase Bank Drainage Analysis

Project Overview:

The proposed Chase Bank development consists of a 4,120 SF commercial building,
associated concrete sidewalk, paved parking area, and landscape. Frontage
improvements are proposed along Willamette Drive (Highway 43). These improvements
include new concrete vertical curb with a 12' wide attached concrete sidewalk. The site
is approximately 0.873 acres in size and located in West Linn, OR at 19080 Willamette
Drive (NE quarter of Section 23, Township 2 South, Range 1 East of the Willamette
Meridian). The site is bounded on the west by Willamette Drive (Highway 43), on the
north by tax parcels #700 and 702, on the south by tax parcel #704, and on the east by
the Cedar Oak Apartment Complex.

All stormwater runoff from Willamette Drive and the associated sidewalk area will
continue to drain to the existing storm sewer system located within that road.
Stormwater runoff from the new building roof, parking lot, and sidewalks is to be
collected and treated in a StormFilter manhole and then detained in a subsurface
detention structure prior to being conveyed via pipe to the existing storm sewer system
located at the northwest comer of the site. The existing storm system currently conveys
stormwater runoff in the northeast direction from Willamette Drive to an existing stream
located north of the commercial site on tax parcel #700. This existing storm sewer
system is comprised of a 5' x 5' box culvert located under Willamette Drive which
transitions into 24" and 36" culverts beneath the existing commercial site on tax parcel
#700. This transition is made at an existing vault located at the northwest comer of the
Chase Bank site. It is proposed that the connection to the existing storm sewer system
be made at this vault. The proposed storm sewer system has been designed per the
requirements set forth in the 2010 City of West Linn Public Works Design Standards and
the 2008 City of Portland Stormwater Management Manual.

Existing Conditions:

The site was previously occupied by Kasch's Nursery which included a 5,630 SF
building, a 14,630 SF parking lot, grass landscape areas, and an existing retaining wall,
which are all to be completely removed as part of the proposed development. The
existing topography falls generally from southwest to northeast with slopes ranging from
1% to 20%. Stormwater runoff from the site either drains to the existing storm system or
flows overland off the site in the northeast direction.

For purposes of the stormwater calculations, the site was assumed to be in its
undeveloped condition (forested), as required in Section 1.3.2 in the 2008 City of
Portland Stormwater Management Manual.
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The following table is a summary of the pre-developed catchment area:

Ad C hP dre- eve ope ate ment rea:
Catchment Area CN* Description Type of Flow Length Slope

(AC) (Ft) (%)
1SP 0.573 70 Woods, Good, HSG "C· Sheet Flow 167 1.1

Shallow Conc. Flow 30 11.0

•
Table 1: Hydrologic parameters used In stormwater analysIs.

• See Appendix A for Table C-2 Runoff Curve Numbers from C.O.P. Stormwater
Management Manual.

• See Appendix L for the Pre-developed Catchment Plan.

Proposed Land Use:

With Hydrologic Group "C", the following CN values were used:

Approximately 0.573 AC of the 0.873 AC site is to be disturbed for construction of the
proposed bUilding, parking area, sidewalks, and landscape areas. This development will
result in a total of 0.523 AC of new impervious surface. This includes 0.101 AC of new
building roof area, 0.351 AC of new pavement, and 0.071 AC of new sidewalk. In
addition, there is 0.113 AC of new grass/landscape. The following table is a summary of
the developed catchments:

•
Description
Roofs
Paved parking
Sidewalk
>75% Grass cover, Good, HSG C

Group "C'
CN=98
CN=98
CN=98
CN=74

Developed Catchment Areas·

•

Catchment Area CN· Description Type of Flow Length Slope
CAC) (Ft~) (%)

1SD 0.127 98 Paved parking Direct entry (5.0 Min.) - -
0.022 74 >75% Grass cover, Good, HSG C

2SD 0.105 98 Paved parking Direct entry (5.0 Min.) - -
0.058 74 >75% Grass cover, Good, HSG C

3SD 0.110 98 Paved parking Direct entry (5.0 Min.) - -
0.016 98 Sidewalk
0.034 74 >75% Grass cover, Good, HSG C

4SD 0.101 98 Roof Direct entry (5.0 Min.) - -
- -

Table 2: Hydrologic parameters used In stormwater analySIS.

• See Appendix A for Table C-2 Runoff Curve Numbers from City of Portland
Stormwater Management Manual.

• See Appendix L for Developed Catchment Plan.
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• Stormwater Design:

All stormwater runoff from Willamette Drive and the associated sidewalk area will
continue to drain to the existing storm sewer system located within that road.
Stormwater runoff from the new building roof, parking lot, and sidewalks is to be
collected and treated in a StormFilter manhole and then detained in a subsurface
detention structure prior to being conveyed via pipe to the existing storm sewer system
located at the northwest corner of the site. The proposed storm sewer system has been
designed per the requirements set forth in the 2010 City of West Linn Public Works
Design Standards and the 2008 City of Portland Stormwater Management Manual.

According to the USDA Soil Survey of Clackamas County, the soil within the proposed
development area is classified as:

1. Cascade Silt Loam (13C).

2. Permeability (from Table 12):

•
3.

Cascade Silt Loam (13C) -
0-11 inch depth 0.6-2.0 inches/hour
11-21 inch depth 0.6-2.0 inches/hour
21-60 inch depth 0.06-0.2 inches/hour

Soil hydrologic groups:

Cascade Silt Loam (13C) 
Soil group C

• See Appendix B for Soils Map and associated data.
• See Appendix C for Geotechnical Engineering Report by Terracon.

The water quality design storm for this project was determined per Section 1.3.3 of the
2008 City of Portland Stormwater Management Manual. The 2-year through 1DO-year
design storms were taken from the 24-Hour Rainfall Depths Table provided Appendix A
of this report. The design storms are tabulated as follows:

Water Quality
2-year
5-year
10-year
25-year
1DO-year

0.83 in /24 hrs
2.40 in / 24 hrs
2.90 in /24 hrs
3.40 in / 24 hrs
3.90 in /24 hrs
4.40 in / 24 hrs

•
• See Appendix A for Table C-1 Design Storms from City of Portland Stormwater

Management Manual.
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• Quantity Control:

Section 2.0013 of the 2010 City of West Linn Public Works Design Standards and
Section 1.3.2 of the 2008 City of Portland Stormwater Management Manual both specify
that release rates for the developed sites shall not exceed the respective runoff rates
from the pre-developed site in the 2-year, 5-year, 10-year, and 25-year storms. In
addition, the stormwater facility must provide safe overflow conveyance for the 100-year
storm if it exceeds the pre-developed 100-year rate. A subsurface detention facility with
flow control manhole is proposed to provide sufficient detention storage for the
development and maintain the allowed developed discharge rates. More specifically, the
detention facility is to be comprised of 160 LF of 60" diameter corrugated metal pipe.
For the purpose of the calculations, the base elevation of the detention facility is
assumed to be at 0 FT elevation and, therefore, the top of the storage facility is at an
elevation of 5 FT. The following table summarizes the pre-developed and developed
flows from the Chase Bank site:

Design Storms Pre-developed Flow Allowable Flow Developed Flow From Site
From Site From Site (Reach 1RD)

(Reach 1SP) (CFS) (CFS)
(CFS)

2-yr (2.40") 0.02 0.02 0.04
5-yr (2.90") 0.03 0.03 0.05
1O-yr (3.40") 0.05 0.05 0.05
25-yr (3.90") 0.07 0.07 0.07
100-yr (4.40") 0.10 0.10 0.09

• Table 3: Pre-developed and developed flows from the site.

It can be seen from the table above that the developed flows for each of the design
storms meets the specified requirements, with the exception of the 2-year and 5-year
storms. The developed flows for these two storms slightly exceed the pre-developed
flows from the site because Section 2.0013 of the 2010 City of West Linn Public Works
Design Standards prohibits the use of any flow control orifice smaller than 1 inch in
diameter and states that the allowable rate provided by a 1 inch orifice will be considered
adequate as approved by the City Engineer. A summary of the developed flows and
stormwater facility storage volumes and stage elevations is shown in the following table:

Table 4: Developed flows and stormwater facIlity storage volumes.

Design Storms Developed Flow From Detention Volume Detention Stage Elevation
The Site (Pond 1P) (Pond 1P)

(Reach 1RD) (CF) (CF)
(CFSl

2-vr (2.40") 0.04 1,425 2.32
5-yr (2.90") 0.05 1,963 2.99
10-vr (3.40") 0.05 2,541 3.77
25-yr (3.90") 0.07 2,755 4.10
100-yr (4.40") 0.09 3,018 4.59

. .

•
It can be seen from the table above that the detention facility has sufficient detention
volume to meet the specified quantity control requirements.

• See Appendices F, G, H, I, & J for a detailed analysis for the 2,5,10,25, and 100
year design storms.
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• Water Quality:

Water quality treatment for stormwater runoff from the proposed site is to be provided by
a 48 inch diameter StormFilter manhole with 3 replaceable filter cartridges. The
StormFilter manhole was sized to treat the water quality storm which was determined to
be 0.83 inches per Section 1.3.3 of the 2008 City of Portland Stormwater Management
Manual. The StormFilter manhole was sized according to Stormwater Management
specifications using the folloWing equation:

Number of Cartridges=Qtreat X 449 gpm/cfs
15gpm/cartridge

The folloWing table summarizes the flow that will be treated by the stormwater treatment
facility for the water quality design storm of 0.83 inches. It also indicates the number of
cartridge filters that are required to treat the flow and the model of StormFilter required:

From the table above, it can be seen that 3 filter cartridges are required to treat the
water quality flow from the proposed development. Maintenance for the Stormfilter
manhole will be performed by the property owner.

Table 5: Stormwater treatment facIlity SIZing.

Design Node Flow to Filter Stormfilter Model
Storm Number Stormfilter Cartridges Required

(CFS) Required
(EA)

WQ (0.83") 2RD 0.07 3 48" StormFilter manhole-3 Cart.
. . . .

• • See Appendix 0 for stormwater facility details, specifications, and operations and
maintenance guidelines.

• See Appendix E for a detailed analysis of the water quality storm.

Convevance System Analysis:

The behavior of the conveyance system was analyzed using HydroCAD to verify
capacity requirements. The capacities of the pipes were determined using nomographs
provided by the manufacturer. The table below summarizes the characteristics of the
conveyance system for the 100-year design storm:

• See Appendix J for a detailed analysis of the 100-year design storm.

Table 6: Characteristics of the conveyance system for the 1OO-year design storm.

Reach Description Diameter Length Slope Capacity Peak Peak Peak
(in.) (ft. ) (%) (cts) Q Depth Velocity

(cfs) (ft.) (fps)
1RD Pipe (CPP) 8 96.6 1.00 1.21 0.09 0.13 2.06
2RD StormFilter N/A N/A N/A N/A N/A N/A N/A
3RD Pipe (CPP) 8 16.0 1.00 1.21 0.53 0.31 3.33
4RD Pipe (CPP) 6 108.2 1.00 0.56 0.13 0.17 2.33
5RD Pipe (CPP) 8 67.5 1.00 1.21 0.25 0.20 2.73
6RD Pipe (CPP) 6 39.1 1.00 0.56 0.10 0.15 2.18

. .

•
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•

Downstream Capacity Analysis:

All developed stormwater flows from the site will be less than or equal to the pre
developed rates and, therefore, a downstream analysis should not be required.

Z:\8000\8700\8700\870I\870I.eng.psr.narrative.doc
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• Design Storm

The SBUH method also requires a design storm to perform the runoff calculations. For flow control
calculations, BES uses a NRCS Type lA 24-hour storm distribution. This storm is shown in Figure C-l
and Table C4. The depth of rainfall for the 2 through lOO-year storm events is shown below in Table C-l.

Table C-l
24-HOUR RAINFALL DEPTHS AT PORTLAND AIRPORT

•

Recurrence Interval, Years
24-Hour Depths, Inches

2
2.4

5
2.9

10
3.4

25
3.9

100
4.4

• Appendix C.1: SBUH Method
Portland Storrnwater Management Manual- August 1, 2008 C.1-3
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• Table C-2
RUNOFF CURVE NUMBERS

Runoff curve numbers for urban areas*

Pasture, grassland, or range-continuous forage for grazing
<50% ground cover or heavily grazed with no mulch
50 to 75% ground cover and not heavily grazed
>75% ground cover and lightly or only occasionally grazed

•

•

Cover description

Cover type and hydrologic condition

Open space (lawns, parks, golf courses, cemeteries, etc.):
Poor condition (grass cover <50%)
Fair condition (grass cover 50% to 75%)
Good condition (grass cover> 75%)

Impervious areas:
Paved parking lots, roofs, driveways, etc. (excluding right
of-way)
Streets and roads:

Paved; curbs and storm sewers (excluding right-of-way)
Paved; open ditches (including right-of-way)
Gravel (including right-of-way)
Dirt (including right-of-way)

Urban districts: .
Commercial and business
Industrial

Residential districts by average lot size:
1/8 acre or less (town houses)
1/4 acre
1/3 acre
1/2 acre
1 acre
2 acres

Runoff curve numbers for other al!riculturallands*

Cover description

Covertvpe

Meadow-continuous grass, protected from grazing and generally
mowed for hay

Brush--weed-grass mixture with brush as the major element
<50% ground cover
50 to 75% ground cover
>75% ground cover

Woods-grass combination (orchard or tree farm)

Average percent
impervious area

85
72

65
38
30
25
20
12

Hydrologic
condition

Poor
Fair

Good

Poor
Fair

Good

Poor

Fair
Good

Curve numbers for hydrologic soill!:roup

A B ~ D

68 79 86 89
49 69 79 84
39 61 §] 80

98 98 ~ 98

98 98 98 98
83 89 92 93
76 85 89 91
72 82 87 89

89 92 94 95
81 88 91 93

77 85 90 92
61 75 83 87
57 72 81 86
54 70 80 85
51 68 79 84
46 65 77 82

Curve numbers for hydrolol!'ic soill!:rouD

A B fCl D

68 79 86 89
49 69 79 84
39 61 74 80

30 58 71 78

48 67 77 83
35 56 70 77
30 48 65 73

57 73 82 86

43 65 76 82
32 58 72 79

Appendix C.1: SBUH Method
Portland Stormwater Management Manual- August 1, 2008 C.1-4
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• Runoff curve numbers for other agriculturallands*

Cover description

Covert)'pe
Woods

Forest litter, small trees, and brush are destroyed by heavy
grazing or regular burning.
Woods are grazed but not burned, and some forest litter
covers the soil.
Woods are protected from grazing, and litter and brush
adequately cover the soil.

Curve numbers for hydrolol!ic soil ~oup
Hydrologic

reicondition A B D

Poor 45 66 77 83

Fair 36 60 73 79

Good 30 55 I1Q] 77

Curve numbers for h)'drolo~icsoil 2roup
Hydrologic

rclcondition A B D

Good n/a 61 n/a n/a

Good n/a 48 n/a n/a

Good n/a 48 n/a n/a

Good n/a 48 n/a n/a

76 85 89 n/a

36 60 73 79
36 60 73 79

Trees
New and/or Existing Evergreen
New and/or Existing Deciduous

Pervious Pavement

Infiltration & Flow-Through Planter Box

Contained Planter Box

Runoff curve numbers for Simplified Approaches**

Cover description

Roof Garden

Eco-roof

Simplified Approaches

•
n/a - Does not apply, as design criteria for the relevant mitigation measures do not include the use of this soil type.
*Soil Conservation Service, Urban Hydrologyfor Small Watersheds, Technical Release 55, pp. 2.5-2.8.• June 1986.
**CNs of various cover types were assigned to the Proposed Simplified Approaches with similar cover types as follows:

Eco-roof- assumed grass in good condition with soil type B.
Roof Garden - assumed brush-weed-grass mixture with>75% ground cover and soil type B.
Contained Planter Box - assumed brush-weed-grass mixture with >75% ground cover and soil type B.
Infiltration & Flow-Through Planter Box - assumed brush-weed-grass mixture with >75% ground cover and soil type
B.
Pervious Pavement - assumed gravel.
Trees - assumed woods with fair hydrologic conditions.

Note: To determine hydrologic soil type, consult local USDA Soil Conservation Service Soil Survey•

• Appendix C.1: SBUH Method
Portland Starmwater Management Manual- August 1, 2008 C.1-5

6/6/2012 PC Meeting 
            264



B

6/6/2012 PC Meeting 
            265



SOIL SURVEY OF CLACKAMAS COUNTY AREA, OREGON - SHEET NUMBER 6
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• TABLE C-3
NRCS HYDROLOGIC SOIL GROUP DESCRIPTIONS

•

•

NRCS Hydrologic
Soil Group

Group A

GroupB

.1 Groupe I

GroupD

Description

Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist chiefly ofdeep, well drained to excessively drained
sands or gravels. These soils have a high rate ofwater transmission.

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 ofwater transmission.

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

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

Appendix C.1: SBUH Method
Portland Stormwater Management Manual- August 1, 2008 C.1-6
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TABLE l2.--ENGINEERING INDEX PROPERTIES--Continued

5-10
15-25

NP;.5
NP-5

NP

10-15
15-25

30-40
40-50

20-30
20-30

30-40
40-50

I

I I
195-100180-95
95-100 75-90
45-75 20-35

100 95-100 85-95
100 95-100 80-90

I

100
100
100

90-100 85-100 80-95
90-100 85-100 80-95

I

'

I 100
100
100

1

95-100
95-100

I
100
100

A-4 0
A-4 0
A-2, A-I 0

IA-6 0
A-7 0

IA-4 0
A-7 0

I

I gravelly clay
loam~ extremely

I gravelly silty
clay loam,

I
extremely grav.

19--------------- 0-151Silt loam--------IML
Cloq~to 115-421S1lt loam-------- ML

. 142-60 Sandy loam------- SM
I

20---------------\ 0-20\Silty clay loam CL
Coburg 20-60 Silty clay loam, CL

I 811 ty clay.

~1---------------1 0-6 ISllt 10am--------IML
Concord I 6-60 Silty clay, silty CLI I clay loam, clay. I

See footnote at end of table.

! I Classification IFrag- Percentage passing
Soil name and IDepth USDA texture ! I ments sieve number-- Liquid Plas_

map symbol I Unified I AASHTO > 3 I I I limit tiClty
i i iinches 4 10 40 200 index

Il:-n I I I I Pct Pct -
l2A, l2B---------1 0-7 ISandy 10am-------lsM A-2, A-4 I 0 I 100 100 60-80 30-40 20-25 NP-5
Canderly I 7-46lSandy loam, fine ISM A-2, A-4 I 0 100 100 60-80 30-40 20-25 NP-5

146-60
sandy loam. I I

Loamy sand, SM A-2, A-I I 0 75-100 70-100 35-75 15-30 --- NP

I
coarse sandy Iloam, gravelly
loamy sand. I i

13B, 13c, 13D, I I Il3E-------------1 0-11/Si1t loam--------/ML A-4
A-6 I 0 185-100 80-100 80-100 70-90 25-35 NP-10

Cascade 11-21 Silt loam, silty ML A-4, 0 95-100 95-100 95-100 80-90 25-40 NP-15
I clay loam.

1
100121-60\Sllt loam, silty IML IA-4 I 0 100 95-100 85-95 25-35 NP-10

clay loam. I i
l,4C, 14D, ! !

IA-4 I 190-100 90-100 90-100 80-90 25-3514E----1 0-241Silt loam--------\ML 0 NP-10
Cascade 24-321Silt loam, silty ML A-4, A-6 I 0 100 100 95-100 85-95 25-40 NP-15

I I clay loam. 1 II32-6°1very stony silty ICL IA-6, A-7 \45-55 65-95 160-90 155-90 50-85 I35-45 I15-25
clay loam, very I II stony clay loam.

15B, 15C, 15D----1 0-21lSilty clay loam \ML \A-6 I 0 90-100180-100175-100 70-90 I 35-40 I 10-15
Cazadero 2l-60lClay, silty clay IMH IA-7 I 0 100 100 195-100 85-100 50-65 15-25

411iih~h;ll;--------1 1:I41~li: i~:::-;'1t;-I:t IA-4
A-6,1

0 I 100 I 100 195-100 80-90 25-35 NP-10
A-4, 0 I 100 100 95-100 85-95 35-45 5-15I I clay loam. \ I A-7

A-6, I I 75-100170-90 I I44-60 Stratified fine ML A-4, 0 100 50-85 30-45 NP-15
I I sandy loam to I I A-7 ,

17---------------1 0-7 Is:::t:o~::-~:::~IML A-4 I 0 180-100175-100 70-100 50-90 25-35 NP-5
Clackamas 17-36\GraVellY clay \CL, GC A-6

I
0-5 160-85 60-85 45-80 40-75 35-40 15-20

loam, gravelly II silty clay loam, II I silty clay loam. 1
IA-2 I 120-3536-601 Extremely IGC 5-15 15-30 10-30 10-30 35-40 15-20

I I gravelly clay I
I I loam, extremely I I II gravelly silty

clay loam,I I extremely grav. I
SMIA-4, I 155-80 150-75 140-70 I NP-518---------------1 0-7 IGravelly loam----IGM, ML, A.,.2 0-5 30-55 25-35

Clackamas I 7-20\GraVe1lY clay \CL, GC IA-6 I 0-5
1
60

-
85

1
60

-
85 145

-
80 40-75

I
35-40 15-20

loam, gravelly
I I silty clay loam, I I I I I II I silty clay loam.,

IA-2 I 120-35 115-30 /10-30 110-30 I 15-2020-60 Extremely GC 5-15 35-40
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ackamas County Area. Oregon 281

• TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

[The symbol < means less than; > means more than. Entries under "Erosion factors--T" apply to the entire
profile. Entries under "Organic matter" apply only to the surface layer. Absence of an entry indicates
that data were not available or were not estimated]

3-4

2-4

4-8

7-125

1ow------~~--10.I0

1oW----_-----\0.10
Low---------- 0.10

!1ow----------1
1
0.I0/ 2

1ow---------- 0.10
1-------------1----1
IMOderate-----1 0.32\ 5
1High---------I 0.32

I
Moderate----- 0.321

Low---------- 0.32 5

.10.07-0.1015.6-6.5

0.07-0.10 5.1-6.5
0.07-0.1015.6-6.5

0.06-0.1215.6-6.5
0.04-0.1215.6-6.5

I 1

/
0.19-0.2115.1-6.0
0.15-0.17 5.6-6.0

1

0.12-0.2115.6-6.0

0.15-0.17 5.1-6.0

0.2-0.6
<0.06

0.2-0.6

0.6-2.0

0.6-2.0

0.6-2.0
0.6-2.0

2.0-6.0
2.0-6.0

\0.a5-0.95

I

1
0.85-0.95

1°.85-0. 95 1

1
1. 00"';1. 20 I
1.00-1.20

1 I

1
1. 20-1. 40 1
1.20-1.40

1

1. 30-1. 40

1. 30-1. 50

27-35
45-60
27-45

10-18

20-27

7-10
10-18

10-18
10-15

See footnote at end of table.

iDePthl I
Erosion I

Soil name and Clay Moist Pe rmeabili ty Available So11 Shrink-swell factors Organic
map symbol bulk water reaction potential

K T i
matter

i i density capacity

I In I Pct Ucm:> I~hr I~in E!! I
Pct

lA, 1B-----------1 0-8 \ 15-20 1. 35-1.55 0.6-2.0 0.19-0.21 5.6-6.0 ILow----------I 0.431 5 2-3
Aloha I 8-35 18-27 1.40-1.55 0.2-0.6 0.19-0.21 5.6-6.5 Low---------- 0.55/ I135-601 10-25 1.45-1.60 0.2-0.6 10.16-0.21 5.6-6.5 ILow---------- 0.55

2B, 2C, 2D, 2E---1 0-14\ 27-35 11 •00-1.20\ 0.6-2.0 0.16-0.21 5.6-6.0 !Moderate----- 0.24l 5 I 5-7
Alspaugh 14-43 35-45 1. 20-1. 40 0.2-0.6 0.08-0.16 4.5-5.5 Moderate----- 0.24 1

3________________ 14~=;:1
35-45 11.10-1. 30I 0.2-0.6 0.06-0.10 4.5-5.5 MOderate-----IO.lO\ 1

I15-25 1. 20-1. 451 0.6-2.0 0.19-0.21 5.6-6.0 Low---------- 0.321 5 3-5
Amity

1
22

-
6

°1
27-35 11.20-1.40 0.2-0.6 0.19-0.21 5.6-6.5 MOderate-----10. 491 II4E, 4F.

Andic cryaquepts! 1 I
/0.07-0.1015.1-6.5 l1ow----------lo.lol5D, 5E----------- 0-17 7-10 10.85-0.951 0.6-2.0 5 7-12

Bornstedt I 8-331 27-35 11.110-1.60 0.6-2.0 0.13-0.1715.1-6.0 \LOW---------- 0.37

I33-60\ 40-50 1. 30-1. 50 0.06-0.2 0.12-0.15 4.5-5.5 Low---------- 0.32

9D, 9D, 9&-------1 0-191 12-20 0.70-0.75 0.6-2.0 0.18~0.2415.1-6.0 Low---------- 0.32 5 I 6-10
Bull Run 19-60 12-18 0.70-0.85 0.6-2.0 0.24-0.26 5.1-6.0 Low---------- 0.49

I I 6-8
1~~il-R~-v;;l~t 11t~ ~I 10-20 0.70-0.85 0.6-2.0 0.18-0.24 5.1-6.0 Low---------- 0.28 5

10-20 0.75-0.85 0.6-2.0 0.20-0.24 5.1-6.0 Low----------10. 43 I
11--------------- 4:~:~1

30-45 1.00-1.401 0.2-0.6 0.19-0.21 5.1-6.0 Moderate----- 0.37
I I5-10 \1.30-1.5 0 2.0-6.0 0.07-0.09 5.6-7.3 LOw----------10.10 2 1-3

Camas 17-60 I 0-5 1.40-1.60 >20 0.03-0.05 5.6-6.5 1ow---------- 0.101
I

0.11-0.13 5.6-6.5 /1ow----------/0.101 5 4-612A, 12B--------- 0-7 / 10-18 1.00-1.20 2.0-6.0
Canderly I 7-46 10-18 1.00-1.20 2.0-6.0 0.11-0.1315.6-6.5 1ow---------- 0.10

146- 60 i 5-10 1.10-1. 30 2.0-6.0 0.04-0.0aj5.6-6.5 i1oW----------10.17j

~3B, 13C, 13D,! !
0.6-2.0

I I I j I 4-713E-------------1 0-11\ 15-19 1.10-1. 20I 0.17-0.2115.1-6.0 ILO\'l----------1 o. 24 \ -5
Cascade 11-21 , 18-30 1. 30-1. 40 0.6-2.0 0.17-0.21 5.1-6.0 10\'1---------- 0.28 I121-601' 17-28 1.40-1.55 0.06-0.2 0.03-0.0515.1-6.0 10\'1---------- 0.201

14C, 14D, 14E----! 0-2~1 18-25 1. 20-1. 3~I 0.6-2.0 0.17-0.2115.1-6.0 ILOW----------10.24 5 I 4-6
Cascade 24-32 20-30 1.60-1.85 0.06-0.2 0.03-0.0515.1-6.0 l1ow----------10.2O

132-60 I 27-40 1.20-1. 40 1 0.2-0.6 0.11-0.1515.1-6.0 Moderate----- 0.10 1

lSB, 15C~ 15D----1 0-211 25-40 1. 20-1.40 0.6-2.0 0.15-0.17 5.1-6.0 Low---------- 0.24 5 t 3-4
Cazadero 121-60\ 45-60 1. 30-1. 50I 0.2-0.6 0.11-0.1315.1-6.0 Moderate----- 0.28\

16~---------1 0-7 15-25 1.10-1. 301 0.6-2.0 0.19-0.21 5.6-6.5 LOW----------IO.32 5 5-10
Ch s I 7-44 1 25-35 r· 2O

-1.3
0

\
0.6-2.0 0.17-0.2115.6-7.3 \Moderate----- 0.281

44-60 15-35 1.10-1.30 0.6-2.0 0.17-0.21 5.6-7.3 Moderate----- Q.28 I1 1 1 I I '

Aschoff 117-601

6~: I I
Aschoff---------! 0-17

117-601

Brieghtwood------I ~:j41
I 34 I

7B---------------1 0-18/
Borges 118-451

145-60\

8B, 8c, 8D-------1 0-8
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Moderate

!Moderate

I
I
\Moderate

I

Soil Survey

Moderate Moderate

Moderate

IModerate Moderate

/Moderate IModerate

IHigh-----IHigh.
I

Moderate \Moderate

IModerate

I
I
/MOderate
I

>60

>60

>60

20-401Hard

IDec-Apr \ >60 I
IDec-AprI >60 I
I 1 I

I I >60 I
INOV-May >60 I
I I
I >60 I

>6.0

I I I I
IO.5-1.5IAPparent Nov-May

I I I
I

I I

I :::: I

I o-o.slperched

I I
12.0-3.01 Perched
I I

I >6.0 I
0.5-1. sl Perched

I

>6.0 I

TABLE 14.--S0I1 AND WATER FEATURES

I I
INone--------I
I I
I I

I lINone--------\

I I

INone--------!

1None--------I

INone--------I

INone--------I
I I

INone--------I

INone--------I
I I I

IFrequent----1 Brief-----I Nov-May \

D IRare--------1 I +1-1.5 IApparent INOV-May! >'60 IModerate ModeratE
1 I

C INone--------I !2.5-4.0Iperched Dec-APrl >~O Moderate IModeratE

I1 I I I I

A

C

B

B

B

D

D

D

B

288

Alspaugh

I
22----------------1
Conser I

23B, 23C, 23D-----1
Cornelius I

I

! ! Floodl= Hill!:h water table I Bedrock Risk of corrOSion
Soil name and IHydro-1

\ ! I
map symbol I logic 1 Frequency Duration Months Depth I Kind Months IDepth Hard- Uncoated Concrete

Il!:rouo I ness steel

I I Ft I I In

lA, 18------------1 C None-------- -- I --- 11.0-2.01 Perched Dec-Apr I >60 I --- IModerate (Moderate
Aloha I I

I
I I

I , High-----' High.2B, 2C, 2D, 2E----1
I I I >60C None-------- --- I --- >6.0 I --- --- --

["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the
text. The symbol < means less than; > means more than. Absence of an entry indicates that,the;! feature is
not a concern]

I
3A;1~;------------1

I
4E, 4F. I

Andic Cryaquepts
I

50, 5E------------1
Aschoff I

I
6P*: I
Aschoff----------I

I
Brightwood-------I

1
7B----------------1

~BorgeS 1

~B, 8C, 8D--------1
Bornstedt I

I
9B, 9D, 9E--------1
Bull Run I

10C---------------1
Bull Run Variant I

11----------------1

See footnote at end of table.

•

Camas I

INone--------l I I I
I

!MOderate
II I12A, 12B----------1 B --- --- >6.0 --- --- >60 --- Moderate

Cander1y I I I I I
13B, 13C, l3D, I I I I I I

13E, 14c, 14D, I INone--------l 11•5- 2•5 !perched >60 I High----IModerate16~~;d;---------1 C --- I --- Dec-Apr ---
i

15B, 15C, 150-----1 C INone--------I --- -, --- I >6.0 I --- --- >60 --- Moderate IModerate
Cazadero I I I I I

I I I
Nov-Marl

I

I19h;h;11;---------\ B Occasional IBrief----- >6.0

I
--- --- >60 --- Moderate Moderate

18------------1
1 I I I

17, D 1None--------\ --- --- 10.5-1. 51 Perched Nov-May >60
I

--- IModerate IModerate
Clackamas I I I I

I
loccaSional Nov-Marl >6.0 I ' >60 I19----------------1 B Very brief --- --- --- Moderate Moderate

Cloquato I
I I

!1.5-2.5!APparent Nov-MayI 1
20----------------1 C INone--------I --- --- >60 I --- Moderate IModerate
Coburg I
1------~---------1 D INone--------l --- I --- !+.5-0.5IAPparent Nov-MayI>60 I --- IModerate IModerate
Concord I I
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contamination of water supplies as a result of seepage
~ onsite sewage disposal systems.
WiS map unit is in capability subclass lie.

13B-Cascade silt loam, 3 to 8 percent slopes. This
deep, somewhat poorly drained soil is on rolfing uplands.
It formed in silty material. The vegetation in areas not
cultivated is mainly Douglas-fir, bigleaf maple, western
redcedar, vine maple, salal, swordfern, grasses, and
forbs. Elevation is 250 to 1,400 feet. The average annual
precipftation is about 50 to 60 inches, the average
annual air temperature is 50 to 54 degrees F, and the
average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 11 inches thick. The
subsoil is dark yellowish brown silt loam about 10 inches
thick. Below this to a depth of 60 inches or more is a
dark yellowish brown, mottled silt loam and silty clay
loam hardpan. Depth to the hardpan ranges from 20 to
30 inches.

Included in this unit are small areas of Powell, Kinton,
Cornelius, Delena, and Laurelwood soils. Included areas
make up about 20 percent of the total acreage.

Permeability of this Cascade soil is moderate to a
depth of 21 inches and slow below this depth. Available
water capacity is about 5.0 to 7.5 inches. Effective
rooting depth is restricted by the hardpan. Runoff is
slow, and the hazard of water erosion is slight. The
water table is at a depth of 18 to 30 inches in winter and
early in spring. This soil is droughty in summer.

_This unft is used mainly for pasture, hay, and small
""'ain. It is also used for timber production, homesites,

wildlife habnat, and recreation. This unit is subject to
increased use as homesites. Where the unit has been
used as homesftes, as much as 50 percent of the area
not covered by buildings or other impervious material
has been disturbed. The disturbed areas have been
covered by as much as 20 inches of fill material or have
had as much as 30 inches of the original profile removed
by cutting and grading. The fill material is most
commonly from adjacent areas of Cascade soils that
have been cut or graded.

If this unit is used for pasture, hay, and small grain, the
main limitations are wetness, restricted rooting depth,
and droughtiness. Wetness generally limits the suitability
of this unit for deep-rooted crops. Tile drainage systems
are difficult to install because of the depth to the
hardpan. They should be installed across the slope. In
summer, irrigation is required fo,. maximum production of
most crops. Sprinkler irrigation is a suitable method of
applying water. Applications of irrigation water should be
adjusted to the available water capacity and the water
intake rate; overirrigating and leaching of plant nutrients
should be avoided.

Excessive cultivation of the soil in this unit can result
in the formation of a tillage pan, which can be broken by
subsoiling when the soil is dry. Returning all crop residue

•

to the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain fertility and tilth. If the soil in this unit is plowed
in fall, runoff and erosion can be reduced by fertilizing
and seeding to a cover crop. Diversions and grassed
waterways may be needed. Grain and grasses respond
to nitrogen, and legumes respond to phosphorus, boron,
sulfur, and lime. When the soil is wet, grazing and other
activities that cause trampling result in compaction of the
surface layer, poor tilth, and excessive runoff.

This unit is suited to the production of DoUglas-fir. The
site index for Douglas fir ranges from 150 to 160. On the
basis of a site index of 155, the potential production per
acre of merchantable timber is 9,840 cubic feet from an
even-aged, fully stocked stand of trees 60 years old or
91,040 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old.

The main concerns in producing and harvesting timber
on this unit are wetness and restricted rooting depth.
Conventional methods of harvesting timber generally are
suitable, but the soil may become compacted if heavy .
equipment is used when the soil is wet. Trees are
subject to windthrow because of the restricted rooting
depth. Roads need heavy base rock for year-round use.
Roads and landings can be protected from erosion by
constructing water bars and by seeding cuts and fills.
Brushy plants such as vine maple and salal limit natural
regeneration of Douglas-fir.

If this unit is used for homesite development, the main
limitations are wetness and low soil strength. Drainage
should be provided if buildings with basements and crawl
spaces are constructed. Wetness is reduced by installing
drain tile around footings. The hardpan in this soil is
rippable and therefore is not a serious limitation for most
engineering uses. Onsite sewage disposal systems often
fail or do not function properly during periods of high
rainfall because of the hardpan.

Preserving the existing plant cover on this unit during
construction helps to control erosion. In summer,
irrigation is required for lawn grasses, shrubs, vines,
shade trees, and ornamental trees. It is difficult to
establish these plants in areas that have had the surface
layer and subsoil removed, exposing the hardpan. Mulch
and fertilizer help to establish plants in cut areas. Plants
that tolerate wetness and droughtiness should be
selected if drainage and irrigation are not provided.

This map unit is in capability subclass IIIw.

--. 13C-Cascade silt loam, 8 to 15 percent slopes.
This deep, somewhat poorly drained soil is on rolling
uplands. It formed in silty material. The vegetation in
areas not cultivated is mainly Douglas-fir, bigleaf maple,
western redcedar, vine maple, salal, swordfern, grasses,
and forbs. Elevation is 250 to 1,400 feet. The average
annual precipitation is about 50 to 60 inches, the
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•average annual air temperature is 50 to 54 degrees F,
and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 11 inches thick. The
subsoil is dark yellowish brown silt loam about 10 inches
thick. Below this to a depth of 60 inches or more is a
dark yellowish brown, mottled silt loam and silty clay
loam hardpan. Depth to the hardpan ranges from 20 to
30 inches.

Included in this unit are small areas of Powell, Kinton,
Cornelius, and Laurelwood soils. Included areas make up
about 20 percent of the total acreage.

Permeability of this Cascade soil is moderate to a
depth of 21 inches and slow below this depth. Available
water capacity is about 5.0 to 7.5 inches. Effective
rooting depth is restricted by the hardpan. Runoff is
medium, and the hazard of water erosion is moderate.
The water table is at a depth of 18 to 30 inches in winter
and early in spring. This soil is droughty in summer.

This unit is used mainly for pasture, hay, and small
grain. It is also used for timber production, homesites,
wildlife habitat, and recreation. This unit is subject to
increased use as homesites. Where the unit has been
used as homesites, as much as 50 percent of the area
not covered by buildings or other impervious material

! een disturbed. The disturbed areas have been
ed by as much as 24 inches of fill material or have

ha as much as 36 inches of the original profile removed
by cutting and grading. The fill material is most
commonly from adjacent areas of Cascade soils that
have been cut or graded.

If this unit is used for pasture, hay, and small grain, the
main limitations are slope, wetness. restricted rooting
depth, and droughtiness. Wetness generally limits the
suitability of this unit for deep-rooted crops. Tile drainage
systems are difficult to install because of the depth to
the hardpan. They should be installed across the slope.

In summer, irrigation is required for maximum
production of most crops. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion.

Excessive cultivation of the soil in this unit can result
in the formation of a tillage pan, which can be broken by
subsoiling when the soil is dry. Returning all crop residue
to the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain fertility and tilth. Grain and grasses respond to
nitrogen, and legumes respond to phosphorus, boron,
sulfur, and lime.

If the soil in this unit is plowed in fall, runoff and
erosion can be reduced by fertiliZing and seeding to aCI crop. All tillage should be on the contour or across
t ope. When the soil is wet, grazing and other
a ities that cause trampling result in compaction of the
surface layer, poor tilth, and excessive runoff.

31

This unit is suited to the production of Douglas-fir. The
site index for Douglas-fir ranges from 150 to 160. On the
basis of a site index of 155, the potential production per
acre of merchantable timber is 9,840 cubic feet from an
even-aged, fully stocked stand of trees 60 years old or
91,040 board feet (International rule, one-eighth-inch
kerf) from an even-aged, fully stocked stand of trees 80
years old.

The main concerns in producing and harvesting timber
are wetness and the restricted rooting depth.
Conventional methods of harvesting timber generally are
suitable, but the soil may become compacted if heavy
equipment is used when the soil is wet. Trees are
subject to windthrow because of the restricted rooting
depth. Roads for year-round use need heavy base rock.
Roads and landings can be protected from erosion by
constructing water bars and by seeding cuts and fills.
Brushy plants such as vine maple and salal limit natural
regeneration of Douglas-fir.

If this unit is used for homesite development, the main
limitations are wetness, low soil strength, and steepness
of slope. Drainage should be provided if buildings with
basements and crawl spaces are constructed. Wetness
is reduced by installing drain tile around footings.

Onsite sewage disposal systems often fail or do not
function properly during periods of high rainfall because
of the hardpan. The steepness of slope is a concern in
installing septic tank absorption fields.

Preserving the existing plant cover during construction
helps to control erosion. In summer, irrigation is required
for lawn grasses, shrubs, vines, shade trees, and
ornamental trees. It is difficult to establish these plants in
areas that have had the surface layer and subsoil
removed, exposing the hardpan. Mulch and fertilizer help
to establish plants in cut areas. Plants that tolerate
wetness and droughtiness should be selected if drainage
and irrigation are not provided.

This map unit is in capability subclass IIle.

13D-Cascade silt loam, 15 to 30 percent slopes.
This deep, somewhat poorly drained soil is on rolling
uplands. It formed in silty material. The vegetation in
areas not cultivated is mainly Douglas-fir, bigleaf maple,
western redcedar, vine maple, salal, swordfern, grasses,
and forbs. Elevation is 250 to 1,400 feet. The average
annual pre"cipitation is about 50 to 60 inches, the
average annual air temperature is 50 to .54 degrees F,
and the average frost-free period is 165 to 210 days.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 11 inches thick. The
subsoil is dark yellowish brown silt loam about 10 inches
thick. Below this to a depth of 60 inches or more is a
dark yellowish brown, mottled silt loam and clay loam
hardpan. Depth to the hardpan ranges from 20 to 30
inches.
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Callison Architects, Inc.
1420 Fifth Avenue, Suite 200
Seattle, Washington 98101

Attn: Mr. Jon McAuley

Re: Geotechnical Engineering Report
Proposed Chase Bank
19080 Willamette Drive
West Linn, Oregon
Terracon Project Number: 82115014
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Dear Mr. McAuley:

Terracon Consultants, Inc. (Terracon) has completed the geotechnical engineering services for
the above referenced project. These services were performed in general accordance with our
proposal number P82110070 dated May 12, 2011 and authorized per our Master Service
Agreement with Callison Architects, Inc by an email dated May 14, 2011 ..

This report presents the findings of the subsurface exploration and provides geotechnical
recommendations concerning earthwork and the design and construction of foundations, floor
slabs, and pavements.

Sincerely,
Terracon Consultants, Inc.

Brent H. Sullivan, EIT
Staff Engineer

Terracon Consultants, Inc. 4103 SE International Way, Suite 300 Portland, Oregon 97222
P (503)6593281 F [503]659 1287 terracon.com

Geotechnical • Environmental • Gonstructlon Materials • facilities
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GEOTECHNICAL ENGINEERING REPORT
PROPOSED CHASE BANK

WEST LINN, OREGON
Terracon Project No. 82115014

June 7,2011

INTRODUCTION

This geotechnical engineering report has been completed for the proposed Chase Bank to be
located at 19080 Willamette Drive in West Linn, Oregon. Seven (7) borings, designated B-1
through B-7 were completed to depths of approximately 11% to 50 feet below the existing ground
surface (bgs). Boring logs of the borings along with a Boring Location Plan (Exhibit A-1) are
included in Appendix A of this report.

The purpose of our evaluation is to provide geotechnical recommendations and considerations for
the following with respect to the proposed development:

• subsurface soil conditions III foundation design and construction

• • groundwater conditions • floor slab design and construction

• earthwork II lateral earth pressures

• seismic considerations • pavement design and construction

2.0 PROJECT INFORMATION

2.1 Project Description

•

Site layout

Structures

Building construction

Maximum loads

See Exhibit A-1: Boring Location Plan. We understand that the existing
building will be demolished and a new building will be constructed at the site.

The proposed building is about 4,120 square feet in size. The building is
presumed to be a single-story with a concrete slab on-grade.

Wood and/or steel framed structure typically supported on conventional
spread and continuous footings (assumed).

Column Footings: 50 kips (assumed)

Wall Footings: 2 to 3 kif (assumed)

Floor Slabs: 125 ksf (assumed)

Reliable. Responsive. Resourceful
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Maximum allowable
settlement

Grading

Cut and fill slopes

Total Static: 1 inch (assumed)

Differential: % inch in 40 feet (assumed)

Seismic Related Settlement: We have prepared this report with the
assumption that up to 2 inches of seismic related settlement is acceptable to
the owner during a Design Level Earthquake and will be accommodated in
the structural design of the building.

Cuts and fills on the order of 2 to 4 feet for site grading, mainly on the
northeastern end of the site where the existing building is located and the
drive-through planned. Excavation and backfill of new footings expected to
be on the order of 2 to 3 feet with little to no (less than about 2 feet) net
elevation change from existing grade to finished floor elevation (assumed).

Approximate 3% slope final grading across site from assumed finish floor
elevation to the northeastern drive-through (assumed).

None expected if site is graded.

•
Free-standing
retaining walls

~~ ~~ -L-~ ~~~~~ ~_

2.2 Site Location and Description

The project site is located northwest of the intersection of Willamette Drive
Location and Cedar Oak Drive. The current physical address is 19080 Willamette

Drive in West Linn, Oregon.

The site is currently developed with a two story building, including a daylight
Existing Site Features basement, wood framed building. The building is a vacated commercial retail

building with an apparent concrete slab-on-grade in the daylight basement.

Northwest: Fence bordered by grasslweeds and a small single-story
commercial retail development.

Southeast: Asphalt paved drives and small single story commercial retail
Surroundings development.

Northeast: Trees/shrubs and residential neighborhood.

Southwest: Asphalt paved parking area, landscape islands and Willamette
Drive.

•

Current ground cover

Existing topography

Predominately covered with a mixture of asphalt pavements and gravel on all
sides of the existing building.

Based on elevations determined with survey level and rod during site visit,
there is approximately one to one and a half feet of relief across the western
majority of the site, dropping from the southwest to southeast. The east side
of the site drops in grade approximately eight feet through the existing
bUilding to the eastern edge of the property, with the grade continuing to drop
heading easUnortheast towards the Willamette River.

Reliable _ Responsive _ Resourceful 2
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3.0 SUBSURFACE CONDITIONS

3.1 Geology

We reviewed the following geologic publications:

llerracan

•

• Oregon Geologic Data Standard (OGDS) v. 2.1, a geologic map database published by
the Oregon Department of Geology and Mineral Industries (2009, DOGAMI).

• Soil Survey of Clackamas County, Oregon, Soil Conservation Service (SCS), U.S.
Department of Agriculture, 2010 (data accessed via http://websoilsurvey.nrcs.usda.govD.

• Geologic map of the Lake Oswego Quadrangle, Clackamas, Multnomah, and
Washington Counties, Oregon: United States Geological Survey (USGS) (GMS-59)
1989.

• Relative Earthquake Hazard Map of the Lake Oswego Quadrangle, Clackamas,
Multnomah, and Washington Counties, Oregon: DOGAMI (GMS-91) 1995.

The site is mapped in the OGDS and GMS-59 as consisting of near surface deposits of fine
grained facies (Qft) deposited in Pleistocene. This unit is described as coarse sand to silt
deposited by the catastrophic Missoula floods. This deposit is often referred to as a rhythmically
deposited sand, silt, and clay deposit. The "rhythmic" reference is to describe the layering
sequence often observed within the deposit with depth. The SCS mapped the site as 13G
Cascade Silt Loam, 8 to 15 percent slopes. This soil has the following characteristics according
to the SCS:

•

Cascade
Silt Loam

(13C)

ML (>21 in
bgs)

25-35 NP -10 Moderate Moderate
5.1
6.0

C
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The Relative Earthquake Hazard Map (GMS-91) indicates the site is mapped as:

Typical Profile• 3.2

Ground
Motion

Amplification

Liquefaction

Slope
Instability

Overall
Earthquake

Hazard

3

3

o

A

1 to 3, with 3
being

greatest

oto 3, with 3
being

greatest

oto 3, with 3
being

greatest

Ato D, with A
being the
greatest
hazard

Category 3 corresponds to areas with amplification
greater than 1.5.

Category 3 corresponds to areas with a thickness of
liquefiable material greater than 20 ft. where the water

table is 15-30 ft. deep or areas with liquefiable
material where the water table is less than 15 ft. deep.

Category 0 corresponds to areas with slope instability
only in unusual localized conditions.

The degree of relative hazard was based on the
factors of ground motion amplification, liquefaction,

and slope instability.

Based on the results of the borings, subsurface conditions on the project site can be generalized
as follows:

•

Stratum 1

(FILL)

Stratum 2 (
FILL)

Y2 to 1

1 t06

Variable: 3 inches of asphalt pavement
over 5 to 6 inches gravel base course in

borings (8-1, B-2, 8-4, and B-7) and
silt, gravel with silt in borings (B-3, B-5)

and 3 inches topsoil over 3 inches
gravel in boring 8-6

Gravel with silt, gravel, silt, silt with
gravel, silt with sand

Variable pavement and
ground surface conditions

Loose granular soils I soft
to very stiff fine grained

soils
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20 feet to
Undetermined:

Interbedded layers of silt with variable
Borings B-5, 8-6,

Stratum 3
and B-7were

amounts of sand and fine sand with Soft to stiff fine grained
(SILT and

terminated within
variable amounts of silt (approximately soils /Ioose to medium

SAND)
this stratum at the

1% to 6% feet in thickness). Fines vary dense granular soils

planned depth of
from low plasticity to non-plastic

11% feet bgs.

25 feet to
Undetermined:

Stratum 4
Borings B-1 was Silty sand, trace to with gravels

(SAND)
terminated within generally 1 to 6 feet in thickness where Medium dense
this stratum at the encountered
planned depth of

26% feet bgs.

Stratum 5 Undetermined to

• (B-3, B-4) 50: Boring (B-3)
Lean Clay, interbedded layers of silt with

(LEAN shallower than 50 Stiff to very stiff
CLAY and feet terminated

sand (approximately 5 feet in thickness)

SILT) within this stratum

The soils encountered in the borings generally confirm the presence of the silt and sand soils

consistent with those described within the publications we reviewed. Conditions encountered at

each boring location are indicated on the individual boring logs found in Appendix A of this report.

Stratification boundaries on the boring logs represent the approximate location of changes in soil

types; in-situ, the transition between materials may be gradual.

Laboratory test results are presented on the boring logs in Appendix A and/or in Appendix B.

Based on the moderate risk of corrosion as mapped in the SCS, resistivity testing was

completed. Results of the resistivity testing are presented below in the following table:

Sample 10

B-4 (2% feet)

Result

5,000 ohm-em

3.2.1 Corrosion Considerations
Based on the laboratory test result, the resistivity value for the near surface fill soil sample was

• 5,000 ohm-em. Soils with resistivity values below 2,000 ohm-em are generally associated with
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soils classified as "very to very severely corrosive" towards buried metal objects while soils with
resistivity values between 2,000 and 5,000 ohm-cm are generally associated with soils
classified as "corrosive". Soils with resistivity values between 5,000 and 10,000 ohm-cm are
generally associated with soils classified as "moderately corrosive". Due to the electrical
resistivity values at the low end of the corrosive range for buried metal objects, we recommend
specifying non-metallic pipes where possible. With respect to the need for protection of buried
metal pipes, we recommend that the pipe manufacturers review the above soil parameters and
provide a suitable level of corrosion protection.

3.3 Groundwater

Groundwater was observed in the borings at the time of drilling. Groundwater was encountered
at approximately 11 to 16 feet below ground surface (bgs) while drilling and 13 to 18 feet bgs
after the borings were completed. The groundwater conditions within the site soils observed
appeared to be variable based on moisture condition of the samples obtained. Perched and
intermittent groundwater conditions appear to be prevalent within the explorations and should
be expected to be variable across the site.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff
and other factors not evident at the time the borings were completed. Therefore, groundwater
levels during construction or at other times may be higher or lower than the levels indicated on
the boring logs. The possibility of groundwater level fluctuations should be considered when
developing the design and construction plans for the project.

4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION

4.1 Geotechnical Considerations

The subsurface conditions at the site were evaluated to develop geotechnical related design
and construction recommendations for site development. In our opinion, the site is feasible for
the proposed development provided the recommendations in this report are followed. Based
on the subsurface conditions and our understanding of the proposed construction, the primary
geotechnical considerations associated with the proposed development is summarized below.

Support of footings, floor slabs, and pavements on or above existing fill soils is discussed in
this report. However, even with the recommended improvements, there is an inherent risk for
the owner that compressible fill or unsuitable material within or buried by the fill will not be
discovered. This risk of unforeseen conditions cannot be eliminated without completely
removing the existing fill. Therefore, complete removal of existing fill soils within the building

• pad limits are recommended in this report.
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• Site Specific Seismic Liquefaction: The geologic conditions at the site are considered to
be marginal for support of foundations. The site is generally underlain by 15 to 20 feet of
interbedded layers of soft to very stiff silt and loose to medium dense silty sand. At depths
of about 20 to 26% feet bgs, very stiff clay and silt with sand were encountered to the
bottom of the boring (B-4). These soil conditions, a shallow groundwater level, and the
high risk of seismic activity in the site vicinity provides the setting for a moderate risk of
intermittent layers of liquefaction of the site soils during a design level earthquake to a
depth of about 16 to 20 feet bgs as encountered in Borings B-3 and B-4. However, the
estimated settlements appear to be within tolerance of the building to protect life-safety,
provided the recommendations for continuous footings and granular fill pads are
incorporated in the construction of the building.

• Continuous Footings with Structural Fill: Based on the subsurface conditions, our
seismic analyses, and experience with small, lightly loaded structures, we recommend that
the footings for the structure be continuous (no isolated spread footings) like grade beams
throughout the structure and the footings be supported on a minimum of 3 feet of structural
fill. The goal of the recommendations within this report is to protect Iife-safety.according to
the 2009 International Building Code. Therefore, we would still expect up to about 1% to 2
inches of total settlement due to a design level seismic event.

• Site Grading: Due to the steeper grades on the eastern third of the site we estimate 2 to 4
feet of site grading will be necessary to make final grades for the drive-through and fill
excavation from planned demolition of existing building structure onsite. If planned slope
grades at site are steeper than 5H:1V, benching and keying of new fill soils will be
necessary, refer to the Earthwork section of this report..

• Moisture Sensitive Native Soils: The native soils underlying the surface coverings at the
site consist of silts that are very moisture sensitive. These soils are prone to disturbance
when they contain elevated moisture contents and are very difficult to compact to the
project requirements. Due to the plasticity and moisture content of these soils, they should
not be planned to be reused at the site for fill or backfill.

This summary should be used in conjunction with the entire report for design purposes. It should
be recognized that details were not included or fully developed in this section, and the report
must be read in its entirety for a comprehensive understanding of the items contained herein.
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4.2 Seismic Considerations

2009 International Building Code Site Classification (IBC) 1

Site Latitude

llerracon

N 45.387565

•

Site Longitude W 122.641585

S5 Spectral Acceleration for a Short Period 0.938

S1 Spectral Acceleration for a 1-Second Period 0.332

1. In general accordance with the 2009 International Building Code, Table 1613.5.2. IBC Site
Class is based on the average characteristics of the upper 100 feet of the subsurface profile.
2. The 2009 International Building Code (IBC) requires a site soil profile determination extending
to a depth of 100 feet for seismic site classification. The current scope does not include the required
100 foot soil profile determination. Borings extended to a maximum depth of about 50 feet, and this
seismic site class definition considers that stiff soil as noted on the published geologic mapping continues
below the maximum depth of the subsurface exploration. Additional exploration to deeper depths would
be required to confirm the conditions below the current depth of exploration. Therefore, we would
interpret that site soils encountered at the site are representative of the soils to a depth of 100 feet.

As discussed below and in the Geology section of this report, the site soils have a high risk of
liquefaction. Consequently, we have classified the Soil Site Class as F and site specific response
analysis may be required to determine spectral accelerations. However, section 20.3.1 of ASCE
7-05 allows site coefficients Fa and Fy to be determined from Tables 11.4-1 and 11.4-2 for
structures with fundamental periods of vibration equal to or less than 0.5 second. We understand,
based on our experience with structures similar to the proposed development, that the fundamental
period of the structure is less than 0.5 seconds. Therefore, Site Class 0 was used to determine
the values of Fa and Fy in the table below.

Fa site coefficient

Fy site coefficient

1.125

1.737

•

4.2.1 Liquefaction Analysis
Liquefaction is the phenomenon where saturated soils develop high pore-water pressures
during seismic shaking and lose their strength characteristics. This phenomenon generally
occurs in areas of high seismicity, where groundwater is shallow and loose granular soils or
relatively non-plastic fine-grained soils are present. Wet to saturated, low plasticity and non
plastic, soft to very stiff silts/sandy silt and loose to medium dense, sands were encountered in the
borings to depths of about 26% feet bgs.
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As part of this geotechnical evaluation, we performed a site-specific liquefaction analysis using
the methods based on empirical methods originally developed by Seed and Idriss and
subsequently modified by others. The latest recommended procedures were presented by
Idriss and Boulanger (2008). The peak ground acceleration and moment magnitude used in the
analysis were based on IBC derived ground motions for the design earthquake.

Using the 2009 IBC seismic parameters, we computed safety factors against liquefaction for the
various soil layers below the water table encountered at the time of our exploration. For the
groundwater at approximately 11 to 13 feet bgs, as encountered in our borings, the potential for
liquefaction of the non-plastic to low plasticity silt with sand and the loose silty sand from about
11 to 20 feet bgs is considered to be moderate to high. We estimate that intermittent layers of
soils within these depths would liquefy during a design level earthquake as described in the
2009 IBC and liquefaction-induced settlements of about 1% up to 2 inches at the ground
surface.

4.2.2 Seismic Settlement Discussion
Due to the potential seismic liquefaction settlements indicated by our analysis, we recommend
that all footings for the structure be connected together with grade beams and supported on a
minimum of 3 feet of granular structural fill. No isolated footing pads should be planned or
constructed. In addition, the footings should be designed such that they would be able to span
about 8 feet without subgrade support. The intent of these recommendations is driven by life
safety as required by the IBC and to help limit differential settlements for the building, not
prevent total seismic settlements. In addition this recommendation is not intended to mitigate
potential liquefaction settlements occurring due to the design level earthquake.

The 2009 IBC requires that liquefaction analyses be completed assuming a substantial
earthquake with associated ground accelerations that are provided in the IBC. It is not the intent
of the IBC to require a building to be in an operable condition after such event. Rather the IBC
philosophy for seismic design is based on life safety with the intent of preventing building
collapse as a result of such a design earthquake. Owners should understand that buildings may
not be in an operational condition even with mitigation measures after such a design earthquake
and significant repair or even demolition and reconstruction might be required. It therefore
seems reasonable that designing a building for the potential impacts of liquefaction resulting
from an IBC design earthquake event should be based on the premise of preventing building
collapse.

The owner must become involved with the decision making process when it is determined that a
building can tolerate predicted liquefaction settlements without collapse. Based on our
experience with buildings of similar size and construction, we anticipate that the above
mentioned settlements with connected footing (Le. grade beams) are within the range of
tolerance for preventing collapse and we have made design recommendations based on this
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assumption. Should the settlements not be within tolerance or damage during a design level
earthquake not be acceptable to the owner, liquefaction mitigation measures such as ground
improvements would be necessary.

4.3 Earthwork

The following sections present recommendations for site preparation, excavation, subgrade
preparation, placement and compaction of structural fill, and grading, The recommendations
presented for design and construction of earth supported elements are contingent upon
following the recommendations outlined in this section.

4.3.1 Site Preparation
Site preparation and initial construction activities should be planned to reduce disturbance to the
existing ground surface. Construction traffic should be restricted to dedicated driveway and
laydown areas. Preparation should begin with procedures intended to drain ponded water and
control surface water runoff. It will be difficult to maintain stable subgrades if accumulated water
is not controlled during construction. Attempting to grade the site without adequate drainage
control measures will reduce the amount of on-site soil effectively available for use, increase the
amount of import fill materials required, and ultimately increase the cost of the earthwork and
foundation construction phases of the project.

Where fill is placed on existing slopes steeper than 5H:1V, benches should be cut into the
existing slopes prior to fill placement. The benches should have a minimum vertical face height
of 1 foot and a maximum vertical face height of 3 feet and should be cut wide enough to
accommodate the compaction equipment, minimum of 5 feet. This benching will help provide a
positive bond between the fill and natural soils and reduce the possibility of failure along the
fill/natural soil interface. Furthermore, we recommend that fill slopes be over filled and then cut
back to develop an adequately compacted slope face.

Although evidence of underground facilities (other than the daylight basement) such as tanks, or
vaults was not observed during our fieldwork, such features could be encountered during
construction. Where existing utility lines are within the building pad limits, they should be
abandoned by complete removal of the utility and fill soils within the trench. The trenches should
be backfilled in accordance with· structural fill recommendations presented in the Fill Material
Types and Compaction Requirements sections of this report. If unexpected fills or
underground facilities are encountered, such features should be removed and the excavation
thoroughly cleaned prior to backfill placement and/or construction.

Site preparation will require removing surface pavements and all existing fill soils within the
building pad limits to a minimum depth of 1-foot below the finished floor elevation (to

• accommodate import granular fill for the capillary break and floor slab support). In areas of
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borings B-1 through B-3, fill soils were encountered to depths of 2 to 2% feet bgs and should be
planned to be completely removed from within the building pad limits.

The near surface fill soils encountered in the borings for this project consist of fine-grained silt
materials and were in a moisture condition much greater than about 2 percent over an
estimated optimum moisture content. Therefore, the site soils are considered to be moisture
sensitive and will be difficult or impossible to compact as structural fill. Accordingly, the fill soils
from site excavations are not considered suitable as structural fill in building areas, their use in
non bUilding areas will depend on their moisture content at the time of earthwork, the prevailing
weather conditions when site grading activities take place, and the proposed location for reuse.

At the time of our study, moisture contents of the surface and near-surface native soils ranged
from about 24 percent to as much as 33 percent. Based on our experience with similar site
soils, we estimate the native silts would have optimum moisture content less than 20 percent.
Therefore, it is likely that over-optimum soils will be encountered during construction and in
order to use soils that are wet of the optimum moisture content, the soils will need to be dried by
aeration during dry weather conditions, or an additive, such as cement or kiln dust, may be
needed to stabilize the soil. More importantly, in order to maintain a stable subgrade of the
exposed soils, traffic must be limited to areas outside of the site preparation work. This may
require a rock protective mat covering of exposed subgrades in order to limit disturbance of the
site soils as well as provide a stable base for the ground improvement contractor's equipment.

In our opinion, earthwork should be completed during periods of the year when the moisture
content can be controlled by aeration and drying. If earthwork or construction activities take
place during extended periods of wet weather, or if the in-situ moisture conditions are elevated
above the optimum moisture content, the soils could become unstable or not be compactable.
In the event the exposed subgrade becomes unstable, yielding, or unable to be compacted due
to high moisture conditions, we recommend that the materials be removed to a sufficient depth
in order to develop stable subgrade soils that can be compacted to the minimum recommended
levels. Successful drainage of wet to saturated soils may be relatively slow due to the fines
content of the fill materials. The severity of construction problems will be dependent, in part, on
the precautions that are taken by the contractor to protect the subgrade soils.

4.3.2 Subgrade Preparation
Strip and remove existing pavement, foundations, slabs, vegetation (if encountered), and other
deleterious materials from the proposed foundation areas. Stripping depths to remove
unsuitable materials are anticipated to be an average of about 2 to 2% feet or less within the
building pad limits due to the existing fill depths. Isolated areas requiring additional stripping
could be necessary. Areas where loose or soft surface soils exist should be compacted or
removed and replaced to the depth of the disturbance as subsequently recommended for
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structural fill. Pavements in other areas should be left in place as long as possible to reduce
erosion and prevent disturbance of the surface soils from construction traffic.

After cutting to design subgrade elevation, and prior to placement of new fill or in areas below
final grades, we recommend that the exposed subgrades be observed and evaluated for the
presence of soft, loose or unsuitable materials (unless the slab area will also be supported on
ground improvements). We recommend testing include proofrolling and hand probing to help
locate weak or unstable areas at or just below the exposed subgrade level. Proofrolling should
be performed using heavy rubber-tired equipment, such as a fully-loaded dump truck, having a
minimum gross weight of about 20 tons. Unsuitable areas observed at this time by the owner's
representative should be excavated and replaced with structural fill. Those soils which are soft,
yielding, or unable to be compacted to the specified criteria should be overexcavated and
replaced with satisfactory fill material later described in the Fill Material Types section of this
report.

Based on the outcome of the proofrolling operations, some undercutting or subgrade
stabilization should be expected, especially during wet periods of the year as described in the
previous section. Methods of stabilization, which are outlined below, could include scarification
and recompaction and/or removal of unstable materials and replacement with granular fill (with
or without geotextiles). The most suitable method of stabilization, if required, will be dependent
upon factors such as schedule, weather, size of area to be stabilized and the nature of the
instability.

•

•

•

•

Scarification and Recompaction - It may be feasible to scarify, dry, and recompact the
exposed soils only during the extended dry season. Very limited use of this method
should be considered feasible for the site. The success of this procedure would depend
primarily upon favorable weather and sufficient time to dry the soils. Even with adequate
time and weather, stable subgrades may not be achievable if the thickness of the soft
soil is greater than about 1 to 1Y2 feet.

Granular Fill - The use of crushed stone or gravel could be considered to improve
subgrade stability. Typical undercut depths would range from about Y2 foot to 2 feet. The
use of high modulus geotextiles i.e., engineering fabric, should be limited to outside of
the Building Ground Improvements area. The maximum particle size of granular
material placed immediately over geotextile fabric or geogrid should not exceed 2
inches.

Chemical Stabilization - Improvement of sUbgrades with portland cement, lime kiln
dust, or Class C fly ash could be considered for unstable and plastic soils. Chemical
modification should be performed by a pre-qualified contractor having experience with
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successfully stabilizing subgrades in the project area on similar sized· projects with
similar soil conditions.

Overexcavations should be backfilled with structural fill material placed and compacted in
accordance with the Fill Material Types and Compaction Requirements sections of this

report. Subgrade preparation and selection, placement, and compaction of structural fill should
be performed under engineering controlled conditions in accordance with the project
specifications.

4.3.3 Fill Material Types
Engineered or structural fill should meet the following material property requirements:

•
Common Fill

Select Fill

Crushed Rock
Base Course

(CRBC)

Oregon Standard Specification
for Construction (OSSC)

00330.13 selected General
Backfill

OSSC 00330.14 Selected
Granular Backfill with exception
of no more than 5% passing the

No. 200 sieve by weight

OSSC 02630.10 Dense Graded
Aggregate (2"-0 to W-O)

All locations across the site, with the exception of
within the building pad limits,

Dry Weather only.

All locations across the site,

Wet Weather and Dry Weather acceptable.

All locations across the site. Recommended for
finished base course materials for floor slabs and

pavements.

Wet Weather and Dry Weather acceptable.

•

1. Controlled, compacted fill should consist of approved materials that are free (free = less than 3% by
weight) of organic matter and debris (Le. wood sticks greater than %-inch in diameter). Frozen material should not
be used, and fill should not be placed on a frozen subgrade. A sample of each material type should be submitted
to the geotechnical engineer for evaluation.

If open-graded materials with large void spaces, such as quarry spalls, are used over the fine
grained soils, we recommend that the materials be placed over a geotextile fabric separator to

prevent fines migration as well as to stabilize the subgrade. The geotextile fabric should be a

woven product (Mirafi 500XT or equivalent).
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4.3.4 Compaction Requirements
The following compaction requirements are recommended for the prepared subgrade and
structural fill expected to be placed for this site:

Fill Lift
Thickness

Compaction
Requirements 1

Common Fill, Select Fill and CRBC: 8 inches or less in loose thickness when
heavy, compaction equipment is used. 4 inches or less in loose thickness when
compacted with light walk-behind equipment.

Common Fill, Select Fill & CRBC: 95% of the material's maximum Proctor dry
density (ASTM D 1557) within the building pad limits and upper 2 feet below site
pavements and 92% of the materials maximum Proctor dry density (ASTM D
1557) elsewhere.

Moisture Content Common Fill, Select Fill and CRBC: Within ±2 percent of optimum moisture
content as determined by ASTM 0 1557.

1. We recommend that fill be tested for moisture content and compaction during placement. Should
the results of the in-place density tests indicate the specified moisture or compaction limits have not
been met, the area represented by the test should be reworked and retested as required until the
specified moisture and compaction requirements are achieved.

• 4.3.5 Grading and Drainage
Positive drainage should be provided during construction and maintained throughout the life of
the development. Infiltration of water into utility trenches or foundation excavations should be
prevented during construction. Backfill against footings, exterior walls, and in utility and
sprinkler line trenches should be well compacted and free of all construction debris to reduce
the possibility of moisture infiltration.

Downspouts, roof drains or scuppers should discharge into splash blocks or extensions when
the ground surface is not protected by exterior slabs or paving. Roof drains should not connect
to footing drains. Sprinkler systems should not be installed within five feet of foundation
elements. Landscaped irrigation adjacent to the foundation systems should be minimized or
eliminated.

•

4.3.6 Earthwork Construction Considerations
The near surface native soils encountered in the borings for this project consist of fine grained
silts, clayey silt, and sandy silt materials. Accordingly, the native soils from site excavations are
not considered suitable as structural fill in building areas. Their suitability for reuse as common
fill in non-building areas will depend on their moisture content at the time of earthwork, the
prevailing weather conditions when site grading activities take place, and the proposed location
for reuse.
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Although the exposed subgrades are anticipated to be relatively stable upon initial exposure,
unstable subgrade conditions could develop during general construction operations, particularly
if the soils are wetted and/or subjected to repetitive construction traffic. The use of light
construction equipment would aid in reducing subgrade disturbance. Should unstable subgrade
conditions develop stabilization measures will need to be employed.

Upon completion of filling and grading, care should be taken to maintain the subgrade moisture
content prior to construction of floor slabs and pavements. Construction traffic over the
completed subgrade should be avoided to the extent practical. The site should also be graded
to prevent ponding of surface water on the prepared subgrades or in excavations. If the
subgrade should become frozen, desiccated, saturated, or disturbed, the affected material
should be removed or these materials should be scarified, moisture conditioned, and
recompacted prior to floor slab and pavement construction.

The contractor is responsible for designing and constructing stable, temporary excavations
(including utility trenches) as required to maintain stability of both the excavation sides and
bottom. Excavations should be sloped or shored in the interest of safety following local and
federal regulations, including current OSHA excavation and trench safety standards.

• The geotechnical engineer should be retained during the construction phase of the project to
observe earthwork and to perform necessary tests and observations during subgrade
preparation; proof-rolling; placement and compaction of controlled compacted fills; backfilling of
excavations to the completed subgrade.

4.4 Foundations

We recommend that the building pad be prepared as recommended in the Errorl Reference
source not found. section to reduce the liquefaction settlement risk. The ground improvement
would reinforce the liquefiable non-plastic soils, thereby increasing the safety factor against
liquefaction. Conventional shallow foundations and slab-on-grade floors could then be used in
the design of the building. Design recommendations for foundations for the proposed structures
and related structural elements are presented in the following paragraphs.

•

4.4.1 Shallow Foundation Design Recommendations
Due to the potential seismic liquefaction settlements indicated by our analysis, we recommend
that all footings for the structure be connected together and supported on a minimum of 3 feet of
granular structural fill. No isolated footing pads should be planned or constructed. In addition,
the footings should be designed such that they would be able to span about 8 feet without
subgrade support (similar to grade-beams). The intent of these recommendations is driven by
life-safety as required by the IBC and to help limit differential settlements for the building, not
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prevent total seismic settlements. In addition this recommendation is not intended to mitigate
potential liquefaction settlements occurring due to the design level earthquake.

We recommend that foundations be supported on a minimum 3 feet of Select Fill placed over
undisturbed, native soils. Foundations should not be supported on soft or loose soils or existing
fill soils that do not meet the minimum recommended compaction levels. Overexcavation for
compacted backfill placement below footings should extend laterally beyond all edges of the
footings at least 8 inches per foot of overexcavation depth below footing base elevation for
excavations backfilled with soils.

NOTE: Excavations in sketches shown vertical for
convenience. Excav8Iions IhoUkl be sloped as

neoesury for safely.

. =111311- - -,
~::;'::I-"-"4I=n ' ~, ~
_I L

OYerexcavatlon I Backfill

Should the soils at bearing level become
excessively wet, disturbed or saturated,
or frozen, the affected soil should be
removed prior to placing concrete. If Design

Footing level
unsuitable bearing soils are encountered
in footing excavations, the excavations
should be extended deeper to suitable =..
soils. The overexcavation should then be
backfilled up to the footing base elevation
with the Fill Material Types and
Compaction Requirements sections of
this report. The overexcavation and
backfill procedures are described in the adjacent figure. The base of all foundation excavations
should be free of water and disturbed soil and rock prior to placing concrete. Concrete should
be placed soon after excavating to reduce bearing soil disturbance.

•
Net allowable bearing pressure 1

Structurally Connected Footings supported on a
minimum of 3 feet of structural fill material placed
directly on undisturbed native soil

2,000 psf

Minimum dimensions 18 inches

Minimum embedment below finished grade for frost
protection 2

18 inches

Approximate total static settlement 3 <1 inch

Estimated differential settlement 3 <% inch over 40 feet

•
Allowable passive pressure ..

Allowable coefficient of sliding friction ..

250 psflft

0.33
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•

•

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation. Assumes any unsuitable fill or
soft soils, if encountered, will be undercut and replaced with structural fill. Assumes that ground
improvement as discussed within this report is adequately constructed.

2. And to reduce the effects of seasonal moisture variations in the subgrade soils. For perimeter
footing and footings beneath unheated areas.

3. Assumes that footing subgrades and structural connections as discussed within this report is
adequately constructed. The foundation settlement will depend upon the variations within the
subsurface soil profile, the structural loading conditions, the embedment depth of the footings, the
thickness of compacted fill, and the quality of the earthwork operations. The above settlement
estimates have assumed that the maximum footing size is 1Y2 feet for continuous footings.

4. The value presented is an equivalent fluid pressure. The sides of the excavation for the spread
footing foundation must be nearly vertical and the concrete should be placed neat against these
vertical faces for the passive earth pressure values to be valid. Passive resistance in the upper
18 inches of the soil profile should be neglected.

The net allowable bearing pressures presented in the table above may be increased by one
third to resist transient, dynamic loads such as wind or seismic forces. Please note that lateral
resistance to footings should be ignored in the upper 18 inches from finish grade.

Perimeter Footing Drains: We recommend that footing drains be installed around the perimeter

of the proposed building at the base of the foundations. Drains are also recommended behind
all retaining and loading dock walls. Alternatively, retaining walls could be drained with weep
holes on maximum 8-foot spacing. Footing drains should consist of a minimum 4-inch diameter,
Schedule 40, rigid, perforated PVC pipe placed at the base of the heel of the footing with the
perforations facing down. The pipe should be surrounded by a minimum of 4 inches of clean
free-draining granular material. Drain rock material should conform to Section 00430.11,
Granular Drain Backfill Material, as presented in the 2008 ODOT Standard Specifications for
Construction. We recommend placing a non-woven geotextile, such as Mirafi 140N, or
equivalent, above the free draining backfill and below the overlying fill material. Footing drains
should be directed toward appropriate storm water drainage facilities. Water from downspouts
and surface water should be independently collected and routed to a suitable discharge
location.

4.4.2 Shallow Foundation Construction Considerations
The base of all foundation excavations should be free of water and loose soil and rock prior to
placing concrete. Concrete should be placed soon after excavating to reduce bearing soil
disturbance. Should the soils at bearing level become excessively dry, disturbed or saturated,
or frozen, the affected soil should be removed prior to placing concrete. Concrete shall not be
placed on frozen subgrade soils. It is recommended that the geotechnical engineer be retained
to observe and test the soil foundation bearing materials.
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Where disturbed or otherwise unsuitable materials are exposed within the footing subgrade
excavations following aggregate pier installation, the subgrades should be prepared in
accordance with subgrade preparation of this report. If overexcavation and replacement is
necessary, overexcavation for compacted backfill placement below footings should extend
laterally beyond all edges of the footings at least 8 inches per foot of overexcavation depth
below footing base elevation. The overexcavation should then be backfilled up to the footing
base elevation in accordance with structural fill recommendations presented in the Fill Material
Types and Compaction Requirements sections of this report.

4.4.3 Geotechnical Review
Design of a grade-beam type footing system requires a thorough understanding of site
subsurface conditions. Furthermore, seismic related design concerns are somewhat
approximate and often involves an evaluation of project risks and benefits relative to the extent
of the improvement. We strongly recommend that Terracon be retained to review the plans,
calculations and specifications once they have been prepared to confirm that the
recommendations within this report are incorporated into the project design and construction as
intended by Terracon.

• 4.5 Floor Slab

4.5.1 Floor Slab Design Recommendations

Interior floor system Concrete slab-on-grade.

Base Material 6-inchs of CRBC material ( %"-0)

Capillary Break 6-inches of Capillary Break Material2

Modulus of sUbgrade reaction 125 pci for point load conditions

1. Floor slabs should be structurally independent of any building footings or walls to reduce the
possibility of floor slab cracking caused by differential movements between the slab and foundation.

2. Due to shallow groundwater conditions and the fine grained nature of the site soils, capillary rise
within the subsurface soils has the potential of reaching the planned floor slab elevation. The floor
slab design should include a capillary break, comprised of free-draining, compacted, granular
material, at teast 6 inches thick. Free-draining granular material should have less than 5 percent
fines (material passing the #200 sieve).

The use of a vapor retarder should be considered beneath concrete slabs on grade that will be
covered with wood, tile, carpet, or other moisture sensitive or impervious coverings, or when the
slab will support equipment sensitive to moisture. The slab designer and slab contractor should
refer to ACI 302 and/or ACI 360 for procedures and cautions regarding the use and placement
of a vapor retarder. If conditions warrant the use of a vapor retarder, we recommend using a

• puncture-resistant product that is classified as a Class A vapor retarder in accordance with
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•

ASTM E 1745. To avoid puncturing of the vapor retarder, construction equipment should not be
allowed to drive over any vapor retarder material.

4.5.2 Floor Slab Construction Considerations
On most project sites, the site grading is generally accomplished early in the construction phase.
However as construction proceeds, the subgrade may be disturbed due to utility excavations,
construction traffic, desiccation, rainfall, etc. As a result, the floor slab subgrade may not be
suitable for placement of base rock and concrete and corrective action will be required.

We recommend the area underlying the floor slab be rough graded and then thoroughly
proofrolled with a loaded tandem axle dump truck prior to final grading and placement of base
rock. Particular attention should be paid to high traffic areas that were rutted and disturbed earlier
and to areas where backfilled trenches are located. Areas where unsuitable conditions are
located should be repaired by removing and replacing the affected material with properly
compacted fill. All floor slab subgrade areas should be moisture conditioned and properly
compacted to the recommendations in this report immediately prior to placement of the base rock
and concrete.

4.6 Lateral Earth Pressures

Reinforced concrete walls with unbalanced backfill levels on opposite sides should be designed
for earth pressures at least equal to those indicated in the following table. Even though we do
not anticipate the need for significant retaining walls on this project, we have provided the
design recommendations for walls less than 4 feet in height.

Earth pressures will be influenced by structural design of the walls, conditions of wall restraint,
methods of construction and/or compaction and the strength of the materials being restrained.
Two wall restraint conditions are shown. Active earth pressure is commonly used for design of
free-standing cantilever retaining walls and assumes wall movement. The "at-rest" condition
assumes no wall movement. The recommended design lateral earth pressures do not include a
factor of safety and do not provide for possible hydrostatic pressure on the walls.
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Horizontal
Finished
Grade

S = Surcharge

I

H

For active pressure movement
(0.002 H to 0.004 H)

For at-rest pressure
- No Movement Assumed

Horizontal
Finished Grade

~-Jh··---~4-···-P~--.i' ~Retaining Wall

Earth Pressure Coefficients

• Active (Ka)

At-Rest (Ko)

Passive (Kp)

Granular - 0.33

Granular - 0.46

Granular - 3.0

40

55

360

(0.4)5

(0.46)5

(40)H

(55)H

•

Applicable conditions to the above include:

• For active earth pressure, wall must rotate about base, with top lateral movements of
about 0.002 H to 0.004 H, where H is wall height

• For passive earth pressure to develop, wall must move horizontally to mobilize
resistance

• Uniform surcharge, where S is surcharge pressure
• In-situ soil backfill weight a maximum of 125 pcf
• Horizontal backfill, compacted between 92 and 95 percent of modified Proctor maximum

dry density

• Loading from heavy compaction equipment not included

• No hydrostatic pressures acting on wall
• No dynamic loading
• No safety factor included in soil parameters
• Ignore passive pressure in frost zone

Backfill placed against structures should consist of granular soils. For the granular values to be
valid, the granular backfill must extend out from the base of the wall at an angle of at least 45 and

60 degrees from vertical for the active and passive cases, respectively. To calculate the resistance

to sliding, a value of 0.33 should be used as the ultimate coefficient of friction between the footing
and the underlying soil.

Reliable. Responsive. Resourceful 20

6/6/2012 PC Meeting 
            297



•
Geotechnical Engineering Report
Proposed Chase Bank - Cedar Oak and Willamette • West Linn, Oregon
June 7, 2011 • Terracon Project No. 82115014

lrerracon

•

To control hydrostatic pressure behind the wall we recommend that a drain be installed at the

foundation wall with a collection pipe leading to a reliable discharge. If this is not possible, then
combined hydrostatic and lateral earth pressures should be calculated for granular backfill using an
equivalent fluid weighing 85 and 90 pet should be used for active and at-rest, respectively. These

pressures do not include the influence of surcharge, equipment or floor loading, which should be
added. Heavy equipment should not operate within a distance closer than the exposed height of
retaining walls to prevent lateral pressures more than those provided.

4.7 Pavements

4.7.1 Pavement Design Recommendations
Traffic patterns and anticipated loading conditions were not available at the time this report was
prepared. We anticipate that traffic loads will be produced primarily by automobile traffic and
occasional delivery trucks. The thickness of pavements subjected to heavy truck traffic should

be determined using expected traffic volumes, vehicle types, and vehicle loads and should be in
accordance with local, city or county ordinances.

Pavement thickness can be determined using AASHTO, Asphalt Institute and/or other methods
if specific wheel loads, axle configurations, frequencies, and desired pavement life are provided.

Terracon can provide thickness recommendations for pavements for loads other than personal
vehicles and occasional delivery truck if provided.

Listed below are pavement component thicknesses, which may be used as a guide for
pavement systems at the site for typical commercial building traffic patterns. It should be noted

that these systems were derived based on general characterization of the sUbgrade as
predominantly fine-grained. No specific testing (such as CBR, resilient modulus test, etc.) was

performed for this project to evaluate the support characteristics of the subgrade.

COMPONENT

Asphalt Concrete

Material Thickness, Inches

Automobile Parking Areas Drive Lanes

4 4

Crushed Rock Base
Course (CRBC)

7 8

•
Prior to placement of the CRBC the pavement subgrades should be prepared as per the
recommendations in the Earthwork section of this report. Long term pavement performance

will be dependent upon several factors, including maintaining subgrade moisture levels and
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•

providing for preventive maintenance. The following recommendations should be considered the
minimum:

• The subgrade and the pavement surface have a minimum % inch per foot slope to
promote proper surface drainage;

• Consider appropriate edge drainage and pavement under drain systems;
• Install joint sealant and seal cracks immediately;
• Seal all landscaped areas in, or adjacent to pavements to minimize or prevent moisture

migration to subgrade soils;
- Placing compacted, low permeability backfill against the exterior side of curb and gutter.

Preventive maintenance should be planned and provided for through an on-going pavement
management program. Preventive maintenance activities are intended to slow the rate of
pavement deterioration, and to preserve the pavement investment. Preventive maintenance
consists of both localized maintenance (e.g. crack and joint sealing and patching) and global
maintenance (e.g. surface sealing). Preventive maintenance is usually the first priority when
implementing a planned pavement maintenance program and provides the highest return on
investment for pavements. Prior to implementing any maintenance, additional engineering
observation is recommended to determine the type and extent of preventive maintenance.

4.7.2 Asphalt, Base Course, and Subbase Materials
Specifications for manufacturing and placement of pavements and crushed base course should
conform to specifications presented in Section 00745 of the 2008 OSSC. All subbase and base
course materials should be compacted to at least 95 percent of the maximum dry density
determined in accordance with ASTM 0 1557. We recommend that all base courses be
proofrolled with a loaded dump truck prior to placing the following lift of material. We
recommend that asphalt be compacted to a minimum of 92 percent of the Rice (theoretical
maximum) density.

4.7.3 Pavement Construction Considerations
On most project sites, the site grading is accomplished relatively early in the construction phase.
Fills are placed and compacted in a uniform manner. However, as construction proceeds,
excavations are made into these areas, rainfall and surface water saturates some areas, heavy
traffic from concrete trucks and other delivery vehicles disturbs the subgrade and many surface
irregularities are filled in with loose soils to improve trafficability temporarily. As a result, the
pavement subgrades, initially prepared early in the project, should be carefully evaluated as the
time for pavement construction approaches.

We recommend the moisture content and density of the top 9 inches of the subgrade be
evaluated and the pavement subgrades be proofrolled prior to commencement of actual paving

• operations. Areas not in compliance with the required ranges of moisture or density should be
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•

moisture conditioned and recompacted. Particular attention should be paid to high traffic areas
that were rutted and disturbed earlier and to areas where backfilled trenches are located. Areas
where unsuitable conditions are located should be repaired by removing and replacing the
materials with properly compacted fills.

After proofrolling and repairing deep subgrade deficiencies, the entire subgrade should be
scarified and developed as recommended in the Earthwork section of this report to provide a
uniform subgrade for pavement construction. Areas that appear severely desiccated following site
stripping may require further undercutting and moisture conditioning. If a significant precipitation
event occurs after the evaluation or if the surface becomes disturbed, the subgrade should be
reviewed by qualified personnel immediately prior to paving. The subgrade should be in its
finished form at the time of the final review.

5.0 GENERAL COMMENTS

Terracon should be retained to review the final design plans and specifications so comments
can be made regarding interpretation and implementation of our geotechnical recommendations
in the design and specifications. Terracon also should be retained to provide observation and
testing services during grading, excavation, foundation construction and other earth-related
construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. This report does not reflect variations that may occur between borings, across the
site, or due to the modifying effects of construction or weather. The nature and extent of such
variations may not become evident until during or after construction. If variations appear, we
should be immediately notified so that further evaluation and supplemental recommendations
can be provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site
safety, excavation support, and dewatering requirements are the responsibility of others. In the
event that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
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valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.
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LEGEND: B-1
(101 ft.)

APPROXIMATE BORING LOCATION,
ELEVATION, AND NUMBER ->---!!...I!!--w--z-"

Drawing Reference: Proposed Site Plan 
Chase, Cedar Oak & Hwy 43, Dated 3
March, 2011 by Callison Architects

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT
INTENDED FOR CONSTRUCTION PURPOSES

Elevation note: Boring elevations were determined in the field using a survey level and rod
based on an assumed site elevation of the base location shown. The elevations should be
considered accurate only to the degree implied by the means and methods used to define them
and not more accurate than the nearest % fool.
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Geotechnical Engineering Report
Proposed Chase Bank - Cedar Oak and Willamette • West Linn, Oregon
June 7,2011 • Terracon Project No. 82115014

llerracon

Field Exploration Description
The boring locations were located in the field by Terracon personnel based on estimated
dimension from site features and the provided site plan by Callison Architects. Terracon personnel
estimated ground surface elevations of the borings (based on a site specific assumed elevation of
100 feet at a catch basin on the shoulder ofWillamette Drive) by using a survey level and rod. The
locations and elevations of the borings should be considered accurate only to the degree implied
by the means and methods used to define them and the ground surface elevations reported on the
logs have been rounded to the nearest % foot.

The borings were drilled with a truck-mounted drill rig under subcontract to Terracon using hollow
stem auger and mud rotary drilling methods. An engineer from our firm continuously observed
the boring excavations, logged the subsurface conditions, and obtained representative soil
samples. Samples of the soil encountered in the borings were obtained using the split barrel and
thin-walled tube sampling procedures. The samples were stored in moisture tight containers and
transported to our laboratory for further visual classification and testing. After we logged each
boring, the operator backfilled each boring in general conformance of local regulations and
patched the surface with concrete.

In the split-barrel sampling procedure, the number of blows required to advance a standard 2-inch
0.0. split-barrel sampler the last 12 inches of the typical total 18-inch penetration by means of a
140-pound aulo-hammer with a free fall of 30 inches, is the standard penetration resistance value
(SPT-N). This value is used to estimate the in-situ relative density of cohesionless soils and
consistency of cohesive soils. An automatic SPT hammer was used to advance the split-barrel
sampler in the borings performed on this site. A significantly greater efficiency is achieved with
the automatic hammer compared to the conventional safety hammer operated with a cathead and
rope. This higher efficiency has an appreciable effect on the SPT-N value. The effect of the
automatic hammer's efficiency has been considered in the interpretation and analysis of the
subsurface information for this report.

In the thin-walled tube sampling procedure, a thin-walled, seamless steel tube with a sharp cutting
edge is pushed hydraulically into the soil to obtain a relatively undisturbed sample. The samples
were tagged for identification, sealed to reduce moisture loss, and taken to our laboratory for
further examination, testing, and classification. Information prOVided on the boring logs attached
to this report includes soil descriptions, consistency evaluations, boring depths, sampling intervals,
and groundwater conditions.

A field log of each boring was prepared by the field engineer. These logs included visual
classifications of the materials encountered during drilling as well as the field engineer's
interpretation of the subsurface conditions between samples. Final boring logs included with this

report represent the engineer's interpretation of the field logs and include modifications based on
laboratory observation and tests of the samples.

Reliable _ Responsive _ Resourceful ExhibitA-2
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BORING LOG NO. B-1 Page 1011
CLIENT

Callison Architecture Inc
SITE 19080 W1l1amette Drive PROJECT

West Unn, OR 97068 Cedar oak and Willamette Chase
SAMPLES TESTS

...J .5 -C) en
0 0 ~

I- oa. e>
DESCRIPTION IXl >=' 0 ~ W •

...J
~ = .-: zJ: o::~

U = 0:: . I- -I- ::I~>- 0:: W .- o::~ Z LLC) m!!..3: ::i CI) W > zCl) Zz O::CI)0. I- CI) m W 0 ,~ WI- ::I OW WI-
~ 0. U ~ 0. U 1-0 ~z >- Uo::

I=~
Approx. Surface Elev.: 101 ft W CI) ::I

~
W 0....J ~8

0::- ZI-
C) 0 ::I Z a: oo!o 0& ::ICI) <::::i

1 3 inches Asphalt over 6 inches of round 101 - 1 BS
\GRAVEL, with silt, brown / - 2 SS 11 7 3500·

2.5 PROBABLE FILL: SILT, trace clay, brown 98,5 -
\with gray mottling, stiff, low plasticity / - ML 3 SS 15 9 24 2000·
SILT, trace sand, light brown, gray -

mottling and rust striations, stiff, low -
plasticity 5

ML 4 ST 21 33 90 4500·-
-

LL= 347 94 -
~ with sand, brown, medium stiff ML 5 SS 18 5 1000· PI=4-

-

-
-

-brown-gray, soft 10
ML 6 SS 10 3 34 1000·-

-1-inch black organic silt layer at 10 feet. -

51- -

~
-
-
-
-

15 86 -

SANDY SILT, brown-gray, stiff
15

ML 7 SS 14 9 32-
-2-inch gray silt seam

-

-
" -

-
-

, ' -
.... : 20 81 -
: .... SILTY SANp, brown-gray, loose

20
SM 8 SS 8 8 25: -

".:.; -drill encountered isolated gravels from 20 -
, "

: to 25 ft. -....... -2-inch brown clay seam with weathered -
, "

rock, low plasticity -
: -

"
-

: .- -
: ','

-medium dense
25

SM SS 0 23. "." - 9." ..
:', :',26.5 74.5 -

BOTTOM OF BORING

Boring advanced using hollow-stem auger
methods.

The stratification lines represent the approximate boundary lines "CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11

WL 5112 WD Y 13 AB llerracan BORING COMPLETED 5-16-11

WL ~ ~ RIG 0-50 Truck DRILLER STI

WL LOGGED BHS JOB# 82115014
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BORING LOG NO. B-2 Page 1011
CLIENT

Callison Architecture Inc
SITE 19080 Willamette Drive PROJECT

West Linn, OR 97068 Cedar Oak and Willarnette Chase
SAMPLES TESTS

e> ...J .5 'Iii
0 0 <l- I- cc.

e>DESCRIPTION aJ
~ ~ W -...J :::E .~ 1-- zJ: o:::~

U ~ I- -I- =:>:>e
:c >- 0::: W .- o:::~ Z U-e> aJ~

:i en w > zen Zz 0::: ena. I- en aJ W 0 ,~ WI- =:> OW WI-
~ a. U :::E a. U 1-0 !;(Z >- Uo::: 1--

Approx. Surface Elev.: 101 ft
w en =:> >- W a....J ~8

0:::- ZI- I-:::E
e> 0 =:> Z I- 0::: enaJ c~ =:>en «::::i

1 3 inches Asphalt over 5 inches of crushed 101 - 1 BS

2 GRAVEL (1-inch minus Base Course),
99 - 2 SS 12 19 8000'

gray -

\FILL: SIL T, with gravel, gray, very stiff I - ML 3 SS 10 12 30 3500'
SILT, gray-brown, very stiff, low plasticity -

-
-stiff 5

ML 4 SS 11 7 27 2500'-
-

-
-Non-plastic - ML 5 ST 20 33 86 8000' LL= NP

9 92 - PI=NP· .
SANDY SILT, brown-gray with rust

-
· .

.' ':'. 10.5 mottling, stiff 90.5 10- ML 6 SS 14 8 2000'
· .' -
:.:.~:"::':':: .&Atm, trace silt, brown-gray, loose

: .....: -
· .: .<." -· .
· . -:.:.:::.:'. Sl. -
: .:.:...... -
.;: ....:-: -
....:::::.: 15 86 -

· .
FINE SANDY SILT, trace gravel, 15

ML 7 SS 15 5 29 2000'.' . -
· . gray-brown, medium stiff -
· . -
· . -

. ",

-isolated gravels from 18 feet to 19% ft.
-. . -

· . -
· .... : 20 81 -

mL.!, with sand and gravel, blue-gray,
20

ML 8 SS 18 50· -
hard -

-
-· -
-
-

· -
25

ML 9 SS 0 19-
26.5 74.5 -

BOTTOM OF BORING

Boring advanced using hollow-stem auger
methods.

The stratification lines represent the approximate boundary lines "CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11
WL Sl. 13 WD ~WC113 AB llerracan BORING COMPLETED 5-16-11
WL ~ l'. RIG 0-50 Truck DRILLER STI
WL LOGGED BHS JOB# 82115014
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BORING LOG NO. B-3 Page 1 of1
CLIENT

Callison Architecture Inc
SITE 19080 W1l1amette Drive PROJECT

West Unn, OR 97068 Cedar Oak and Willamette Chase
SAMPLES TESTS

<!l ....J .5 c~0 I-0 ~
~ W -DESCRIPTION al

~
0

....J
~ ; ~ .-: zJ:

0 = I- -I->- 0:: W o::ai z 11.<!l
3: Z m W > zm Zz
ll. I- m al W 0 l~ WI- ::::l Ow
~ ll. U ~ ll. 0 1-0 ~z >- 00::

W m ::::l
~

W ll.....J ~8
0::- Zl-

<!l Approx. Surface Elev.: 100 ft 0 ::::l Z 0:: mal o[ ::::lm

Grass and weeds at surface over 100 - 1 BS

2
FILL: SILT, trace gravel, trace root hairs, - 2A SS 17 14 5500·
brown 98 -

UI ']D

SILT, trace sand, brown-gray, very stiff, - ML 3 SS 8 6 2500·
low plasticity -

5
-trace organic wood fibers, medium stiff,

95 -
low plasticity 5

ML 4 SS 14 3 1000·
CLAYEY SILT, trace organics, brown with -

-
gray mottling, soft, low plasticity

-
-stiff - 5 SS 0 7

-
-

-medium stiff
10

ML 6A SS 14 6 2000·11 89 -
.. FINE SAND, with silt, brown, loose

- ".., aD
::.~" .. - SM..

-
.. -.... -..

:." -
"::.: .: 15 85 -

..
§!LI, with sand, gray with brown mottling,

15
ML 7 SS 16 2 1500·..

'5l
-

soft, low plasticity -

-
..

~
-
-
-
-'-

-
.. 20.5 -SANDY SILT, very stiff 79.5 20

CL 8A SS 18 17 4500·-
LEAN CLAY, gray, very stiff, medium - 8B
plasticity -

-
-
-
-
-

25
CL 9 SS 18 10 4500'-

26.5 73.5 -
BOTTOM OF BORING

Boring advanced using hollow-stem auger
methods.

The stratification lines represent the approximate boundary lines "CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11

WL '5l16 WD ~ 18 AB llerracan BORING COMPLETED 5-16-11

WL ~ ~ RIG 0-50 Truck DRILLER STI

WL LOGGED BHS JOB# 82115014
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BORING LOG NO. B-4 Page 1012
CLIENT

Callison Architecture Inc
SITE 19080 Willamette Drive PROJECT

West Linn, OR 97068 Cedar Oak and Willarnette Chase
SAMPLES TESTS

(!) ...J .5 'lii
0 0 ~

~ 00.
(!)

DESCRIPTION m >= 0 ~ w -...J
::E : ~ .-: zJ: o::~

U
==

0:: ~ -~ ::l~>- 0:: W
o::~ Z lL(!) m~i: ::t' en w > zen Zz

Q. en m 0 ,~ w~ ::l Ow 0:: en
~ w w~

~ Q. U ::E Q. U ~o ~z >- 00:: I=:i
Approx. Surface Elev.: 100 ft

w en :::>
~

w Q....J
~8 0::13 z~

(!) 0 :::> z 0:: enm 00. :::>en «:3

~1 3 inches Asphalt over 6 inches of crushed 100 -
,~

GRAVEL (1-inch minus Base Course), ~~ -
-

gray -
SILT, gray-brown, stiff - ML 1 55 16 10 2000*

-
-

-trace clay, brown, low plasticity
5

ML 2 55 18 12 32 2000* LL= 30-
- PI=5
-

8.5 91.5 - ML 3 55 18 7 2000*

SAND, trace silt. gray, loose
- 5P

1.<':-
10 90 -

SANDY SILT, gray, medium stiff
10

ML 4 55 11 4 35:z. -
-2 inch silt seam, brown at 10% and 11 ft. -

-
-
-
-
-
-

-brown, very stiff
15

ML 5 SS 13 14-
-

-medium grained sand -
-
-
-
-

20 80 -
SILTY MEDIUM SAND, trace gravel,

20
5M 6 SS 15 24 27-

brown, medium dense -
-encountered gravels 21 to 23% ft. -

'.' -
-
-
-

:',25 75 -

LEAN CLAY, gray, very stiff, medium
25

CL 7 5S 18 17 4500*-
plasticity -

-
-
-
-
-
-

-hard 30
CL 8 55 18 28 7000*-

-
Continued Next Page

The stratification lines represent the approximate boundary lines ....CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-17-11

WL ~ 11 WD YN/E AB llerracDn BORING COMPLETED 5-17-11

WL 7. ¥ RIG 0-50 Truck DRILLER STI

WL LOGGED BHS JOB # 82115014
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BORING LOG NO. B-4 Page 2 012
CLIENT

Callison Architecture Inc
SITE 19080 Willamette Drive PROJECT

West Linn, OR 97068 Cedar Oak and Willamette Chase
SAMPLES TESTS

C) ...J .5 c~0 I-0 00 >="
~ 3: W - C)

DESCRIPTION 0
...J

:! . = zJ: a::~
U ¢:! a:: t-"' I- -I- ::::l~>- a:: W .- a::~ Z U-C) oo~I I en W > zen Zz a:: ena. I- en 00 W 0 .3: WI- ::::l OW WI-i2 a. U :! a. U 1-0 ~z >- Ua::

I=~W en ::::l
~

W D.....J
3:8

a::- ZI-
C) C ::::l Z a:: en 00 c~ ::::len <:::i

LEAN CLAY, gray, very stiff, medium
plasticity -

-
-
-
-

35 65 -
SILI, with sand, brown, very stiff 35

ML 9 SS 18 24 33 2000·.• -...... -..... ..
~ ",' -
" ..
", '." -..
: .' -.. -.: ..... -," ..
: " 40 60 -

LEAN CLAY, light brown with rust 40
CL 10 SS 18 10 41 2000· LL= 38-

mottling, stiff, medium plasticity - PI = 18
-Y2 inch sand/weathered rock seam, rust -
brown -

-
-
-
-

-rust striations, very stiff, medium plasticity
45

CL 11 SS 18 19 41 3000·-
-3 inch zone of highly weathered rock

-

-
-
-

-trace sand, light brown with rust mottling - CL 12 SS 18 22 29 3500·
50 50 -

BOnOM OF BORING 50

Boring advanced using mud rotary drilling
methods.

The stratification lines represent the approximate boundary lines "CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-17-11
WL ~ 11 WD YN/E AB llerracan BORING COMPLETED 5-17-11

WL ~ .¥. RIG D-50 Truck DRILLER STI
WL LOGGED BHS JOB # 82115014
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BORING LOG NO. B-5 Page 1 of1
CLIENT

Callison Architecture Inc
SITE 19080 Willamette Drive PROJECT

West Linn, OR 97068 Cedar Oak and Willamette Chase
SAMPLES TESTS

....J .5 -0 tn
0 I- oc.0 III

~
~

~
w •

DESCRIPTION 0....J
~ ~ = ...= zJ:

() ¢:! I- -I->- 0:: w .- o::~ Z LLO:I: :i en w e5 zen Zza. I- en III w .~ WI- => Ow
~ a. () ~ a. () 1-0 ~z >- ()o::

Approx. Surface Elev.: 100 ft w en =>
~

w a.....J ~8
0:: 0 Zl-

0 0 => Z 0:: enm Oc. ::>en

1 FILL: GRAVEL (1-inch minus Base
99 - 1 BS

\Course), gray - 2 SS 6 7
2.5 FILL: GRAVEL with silt, gray, loose, 97.5 -

\(round gravels) I - ML 3 SS 17 6 2500*
CLAYEY SILT, trace sand, blue-gray, -
medium stiff, low plasticity -
- trace organics, brown 5

ML 4 SS 17 5 2500*-
-

-gray
-

-gray with rust mottling - ML 5 SS 4 16 1500*
-

10 90 -
m.LI, gray with brown mottling, stiff, low

10
ML 6 SS 18 7 3500*-

11.5 plasticity 88.5 -
BOTTOM OF BORING

Boring advanced using hollow-stem auger
methods.

Water not observed during or after drilling
with the exception of wet augers and
cuttings upon hole abandoning.

The stratification lines represent the approximate boundary lines "CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11

WL .'iZ N/E WD ~DCI7 AB llerracan BORING COMPLETED 5-16-11

WL ~ ~ RIG D-50 Truck DRILLER STI

WL LOGGED BHS JOB# 82115014
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BORING LOG NO. B-6 Page 1 of1
CLIENT

Callison Architecture Inc
SITE 19080 Wlllamette Drive PROJECT

West Linn, OR 97068 Cedar Oak and Wlllamette Chase
SAMPLES TESTS

(!) ....J .5 08.
0 0 ~ ~ W -DESCRIPTION In

~
0

....J :2: = ...,: zJ:
0 = . I- -I-

:E >- 0:: W .- o::aJ z U-(!)
::i (J) W > z(J) Zz

ll. I- (J) ID W 0 ,~ WI- :::J Ow
~ ll. 0 :2 ll. 0 1-0 !;(Z >- 00::

Approx. Surface Elev.: 100 ft
w (J) :::J

~
W 1l.....J ~8 0::13 Zl-

(!) 0 :::J Z 0:: enID 00. :::J(J)

1 3 inches TOPSOIL, over weed barrier 99 - 1 BS
fabric over 3 inches of crushed GRAVEL

I - 2 SS 5 9
2.5

(5/8-inch minus Base Course)
97.5 -

FILL: GRAVEL. (5/8-inch minus Base - 3 SS 8 6 1000·
\Course), with silt, gray, loose -
PROBABLE FILL: SILT, with sand, -

5.5 gray-brown, medium stiff
94.5 5

4 SS 16 11 3500·
~ trace organics, gray, stiff

-
- ML

-
-trace gravel - ML 5 SS 8 10 5500·

-

10 90 -
10

CLAYEy SILT, trace root hairs, - ML 6 SS 12 7 2500·
11.5 gray-brown, stiff, low plasticity 88.5 -

BOTTOM OF BORING

Boring advanced using hollow-stem auger
methods.

The stratification lines represent the approximate boundary lines ··CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. ·Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11

WL '¥N/E WD YDCI6 AB llerracan BORING COMPLETED 5-16-11

WL ~ ¥ RIG D-50 Truck DRILLER STI

WL LOGGED BHS JOB# 82115014
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BORING LOG NO. B-7 Page 1 011
CLIENT

Callison Architecture Inc
SITE 19080 W1l1amette Drive PROJECT

West linn, OR 97068 Cedar Oak and Willamette Chase
SAMPLES TESTS

(!) -' .5 o~0 0 :>e I-
DESCRIPTION lD >=' 0 ~ w .

-' :2 = t-= zJ:
U ;:: a: . I- -I->- a: w .- a:ifi z LL(!)
~ ::i C/) w > zC/) Zz
D.. I- C/) lD W 0 I~ WI- :::> Ow
~ D.. U :2 D.. U 1-0 !;(Z >- Ua:

Approx. Surface Elev.: 92 ft
w C/) :::>

~
w D..-' ~8 a: '0 ZI-

(!) 0 :::> Z a: mID 00. :::>C/)

0.6 3 inches Asphalt over 6 inches of crushed 92 - 1 BS
GRAVEL (1-inch minus Base Course), 91.5

2 SS 10 22-
2.5 gray 89.5 -

\Flll: WOQO with silt and gravel / - 3 SS 4 3 1000'
PROBABLE fill: SILT, trace gravel, -
gray, soft, low plasticity -

5
4 ST 8 500'6 86 -

-
CLAYEY SilT, trace root hairs, gray with - ML
brown mottling, soft to medium stiff, low
plasticity - ML 5 SS 17 4 1500'

-

-

-gray-brown, low plasticity
10

ML 6 SS 18 5 3000*-
11.5 80.5 -

BOTTOM Of BORING

Boring advanced using hollow-stem auger
methods.

The stratification lines represent the approximate boundary lines "'CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. 'Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-16-11

WL 5l- N/E WD YDCI? AB llerracDn BORING COMPLETED 5-16-11

WL ~ ~ RIG 0-50 Truck DRILLER STI

WL LOGGED BHS JOB# 82115014
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APPENDIX B
LABORATORY TESTING
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Geotechnical Engineering Report
Proposed Chase Bank - Cedar Oak and Willamette • West Linn, Oregon
June 7, 2011 • Terracon Project No. 82115014

llerracon

Laboratory Testing
Samples retrieved during the field exploration were taken to the laboratory for further
observation by the project geotechnical engineer and were classified in general accordance with
the Unified Soil Classification System (USCS) as shown in Appendix C. At that time, the field
descriptions were confirmed or modified as necessary and an applicable laboratory testing
program was formulated to determine engineering properties of the subsurface materials.

Laboratory tests were conducted on selected soil samples and the test results are presented in
this appendix. The laboratory test results were used for the geotechnical engineering analyses,
and the development of foundation and earthwork recommendations. Laboratory tests were
performed in general accordance with the applicable ASTM, local or other accepted standards.

Selected soil samples obtained from the site were tested for the following engineering
properties:

•
•
•

In-situ Water Content
Grain Size Analysis
Unconfined
Compressive Strength

•
•

Atterberg Limits
Electrical Resistivity

Reliable. Responsive. Resourceful Exhibit B-1
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Specimen Identification LL PL PI %Fines Classification

• B·1 6.Oft 34 30 4 SILT, trace sand (Ml)

IIJ B·2 7.5ft NP NP NP SILT (Ml)

A B-4 5.Oft 30 25 5 SILT (Ml)

* B-4 40.Oft 38 20 18 90 lEAN CLAY (Cl)

...

~a:w...
i(
C1...
(;
~

N
<0

Ul

ATTERBERG LIMITS RESULTS...
:i
::;
0 llerracan Project: Cedar Oak and Willamette Chasea:w

Site: 19080 Willamette Drive West Linn, OR 97068~w
Job #: 82115014~

~ Date: 6-7-11
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z
8

•

•

•
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER

6 4 3 2 1.5 1 J.1 1/23/8 3 6 810 14 16 20 30 40 50 60 100 140200
100 I I

~
I

I· -
95 ,
90

\85

80

75
: : :

: : :

70 :
: : : :

:

I- 65 .
J:
Q 60w
~
>- 55 :
III :
ct::
~50 :
u:::
I- 45
zw
~ 40
w
a.

35

30
:

25

20

15

10

5
:

0
100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL I SAND

SILT OR CLAY
coarse fine Icoarse medium I fine

Specimen Identification Classification LL PL PI Cc Cu

• B-1 10.Oft SILT with sand (ML)
aEI B-1 15.Oft SANDY SILT (ML)
... B-1 20.Oft SILTV SAND (SM)

* B-2 15.Oft FINE SANDY SILT, trace gravel (ML)
@ B-4 10.Oft SANDY SILT (ML)
Specimen Identification D100 060 D30 D10 %Gravel %Sand %Silt %Clay

• B-1 10.Oft 19 1.0 28.0 71.1
aEI B-1 15.Oft 0.075 0.0 0.0 59.7
... B-1 20.Oft 0.075 0.0 0.0 49.9

* B-2 15.Oft 0.075 0.0 0.0 64.3
.@ B-4 10.Oft 0.075 0.0 0.0 65.5

GRAIN SIZE DISTRIBUTION

llerracan Project: Cedar Oak and Willamette Chase
Site: 19080 Willamette Drive West Linn, OR 97068
Job#: 82115014
Date: 6-7-11

6/6/2012 PC Meeting 
            316



•

•

•

U.S. stEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER

6 4 3 2 1.5 1 314 1/2318 3 6 810 14 16 20 30 40 50 60 100 140 200
100 I I : I I I I I I I

:
95

90 : :

85
:

:

: : :80
:

: :
75

:
: :

70
: :

~ 65 :
:I:

S2 60w
~ :
>- 55
lD
0:::
~ 50 :
u::
~ 45
z :
W

~ 40
:

:
W : :
Q. :35

30
:

:
25

:
:

20

15

10

5

0 :

100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL I SAND I SILT OR CLAY

coarse fine Icoarse medium fine I
Specimen Identification Classification LL PL PI Cc Cu

e B-4 20.00 SilTV SAND, trace gravel (SM)
III B-4 35.00 SILT with sand (ML)

• B-4 40.00 lEAN CLAY (Cl) 38 20 18

~ Specimen Identification 0100 060 030 010 %Gravel %Sand O/OSiit %Clay
be B-4 20.00 0.075 0.0 0.0 23.7
l!)

~III 8-4 35.00 0.075 0.0 0.0 71.4
0

~. 8-4 40.00 0.075 0.0 0.0 89.8a:
w
>-
~
l!)
oi

~ GRAIN SIZE DISTRIBUTIONNco

llerracan Cedar Oak and Willamette Chasew Project:
!:l
<Il Site: 19080 Willamette Drive West Linn, OR 97068z

~ Job#: 82115014
0 Date: 6-7-11>-
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GENERAL NOTES
DRILLING & SAMPLING SYMBOLS:
SS: Split Spoon - 1-%" I.D., 2" O.D., unless otherwise noted
ST: Thin-Walled Tube - 2" O.D., 3" 0.0., unless otherwise noted
RS: Ring Sampler - 2.42" I.D., 3" 0.0., unless otherwise noted
DB: Diamond Bit Coring - 4", N, B
BS: Bulk Sample or Auger Sample

HS:
PA:
HA:

RB:
WB

Hollow Stem Auger
Power Auger (Solid Stem)
Hand Auger
Rock Bit
Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (55) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration" or "N-value".

WATER LEVEL MEASUREMENT SYMBOLS:
WL: Water Level WS: While Sampling BCR: Before Casing Removal
WCI: Wet Cave in WD: While Drilling ACR: AfterCasing Removal
DCI: Dry Cave in AB: After Boring N/E: Not Encountered
Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwater. In
low permeability soils, the accurate determination of groundwater levels may not be possible with only shorMerm observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils
have more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand.
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principa lIy described as days if they are
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may
be added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the
basis of their in-place relative density and fine-grained soils on the basis of their consistency.

Consistency

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

Relative Densitv

Very Loose
Loose

Medium Dense
Dense

Very Dense

RELATIVE DENSITY OF COARSE-GRAINED SOILS
Standard Penetration

or N-value (SS)
Blows/Fl

0-3
4-9

10-29
30-49

50+

CONSISTENCY OF FINE-GRAINED SOILS
Unconfined Standard Penetration

Compressive or N-value (SS)
Strength, Qu. psf BlowslFl

< 500 0-1
500 -1 ,000 2 - 3

1,000 - 2,000 4 - 6
2,000 - 4,000 7 - 12
4,000 - 8,000 13 - 26

8,000+ 26+

Particle Size

Over 12 in. (300mm)
12 in. to 3 in. (3OOmm to 75mm)

3 in. to #4 sieve (75mm to 4.75mm)
#4 to #200 sieve (4.75 to 0.075mm)

Passing #200 Sieve (0.075mm)

RELATIVE PROPORTIONS OF SAND AND GRAVEL
Descriptive Tenn(s) Percent of
of other constituents Dry Weight

Trace 0-14
With 15 - 29

Modifier 30+

GRAIN SIZE TERMINOLOGY
Major Component

of Sample

Boulders
Cobbles
Gravel
Sand

Silt or Clay

Non-ptastic
Low
Medium
High

RELATIVE PROPORTIONS OF FINES
Descriptive Tenn(s) Percent of
of other constituents Dry Weight

Trace 0-4
With 5-12

Modifier 12+

PLASTICITY DESCRIPTION
Plasticitv

!W!!!.
o

1-10
11-30

30+

Exhibit C-1
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UNIFIED SOIL CLASSIFICATION SYSTEM
Soli Classification

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A Group
Group Name B

Symbol

Gravels: Clean Gravels: Cu > 4 and 1 < Cc < 3 E GW Well-graded gravel F

More than 50% of Less than 5% fines C Cu < 4 and/or 1 > Cc> 3 E GP Poorly graded gravel F

coarse fraction retained Gravels with Fines: Fines classify as ML or MH GM Silty gravel F,d,A
Coarse Grained Soils: on NO.4 sieve More than 12% fines C Fines classify as CL or CH GC Clayey gravel F,d,A
More than 50% retained

Cu~6and1 ,,;Cc,,;3 E SW Well-graded sand i
on No. 200 sieve Sands: Clean sands:

50% or more of coarse Less than 5% fines 0 Cu <6 and/or 1> Cc> 3 E SP Poorly graded sand i

fraction passes No.4 Sands with Fines: Fines classify as ML or MH SM Silty sand G,A,I

sieve More than 12% fines 0 Fines classify as CL or CH SC Clayey sand G,A,'

PI > 7 and plots on or above "A" line J CL Lean clay k,t,M

Silts and Clays:
Inorganic:

PI < 4 or plots below "A" line j ML SUtK,t,M

Liquid limit less than 50
Organic:

Liquid limit - oven dried
< 0.75 OL

Organic clayk,t,M,N
Fine-Grained Soils: Organic silt k,t,M,O
50% or more passes the

Liquid limit - not dried

No. 200 sieve PI plots on or above "A" line CH Fat clay Kt,M

Silts and Clays:
Inorganic:

PI plots below "A" line MH Elastic Silt K,t,M

Liquid limit 50 or more
Organic:

Liquid limit - oven dried
<0.75 OH

Organic clay k,t,M,P

Liquid limit - not dried Organic silt Kt,M,Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

A Based on the material passing the 3-in. (75-mm) sieve H If fines are organic, add ''with organic fines" to group name.
B If field sample contained cobbles or boulders, or both, add "with cobbles I If soil contains ~ 15% gravel, add ''with gravel" to group name.

or boulders, or both" to group name. J IfAtterberg limits plot in shaded area, soil is a CL-ML, silty clay.
C Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded K If soil contains 15 to 29% plus No. 200, add ''with sand" or ''with gravel,"

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly whichever is predominant.
graded gravel with silt, GP-GC poorly graded gravel with clay. L If soil contains ~ 30% plus No. 200 predominantly sand. add "sandy" to

o Sands with 5 to 12% fines require dual symbols: SW-SM well-graded group name.
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded M If soil contains ~ 30% plus No. 200, predominantly gravel, add
sand with silt, SP-SC poorly graded sand with clay "gravelly" to group name.

2 N PI ~ 4 and plots on or above "A" line.
ECu = 0 6010,0 Cc=

(°30)
o PI < 4 or plots below "A" line.

010 x 060 P PI plots on or above "A" line.

F If soil contains ~ 15% sand, add ''with sand" to group name. o PI plots below "A" line.

G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

60 i ; I ;

/'1.
;

/For classification of fine-grained ;
;

soils and flne-grained fraction ;
;

;

i--of coarse-grained soils ;
.~050

~~;1/
~\}...... Equation of "A" - line / .~

~ Horizontal at PI=4 to Ll=25.5.
/ O~ /X 40 i-- then PI=0.73 (LL-20)

; Vw
v~o~/0 Equation of "U" • line "/

;
;

I
z Vertical at LL=16 to PI=7. ; ;

;

~ 30 ' 'heo P,-o.'(v ' --

U i ;/1 0" Vi= ' ; ~

i / yO ./en 20 Irl /-C;V«
MH orOH-Ia.. i/ /

10
1/

/ ; , V
7 - I
4 -

I
ML~rOL

0 1/
I I

0 10 16 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT (ll)
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Determining the number of StormFliter cartridges

Determining the number of cartridges for a highly impervious site

To determine the number of StormFilter cartridges needed for a highly impervious site Ii
(~70% impervious): ..

1. Calculate the peak flow rate from the water quality storm (Qtreat) for your site using the .•' ' ..

approved hydrologic models established by your local agency. If there are no agency
guidelines, we recommend using the Santa Barbara Urban Hydrograph Method.

2. Calculate the number of cartridges required to treat the peak water quality flow rate (Nflow) for

your site.
.. Nflow = Qtreat (449 gpm/cfs I Qcart gpmlcart)

Notes:

• Assume Qcart = 15 gpmlcart, which is the maximum flow rate that an individual cartridge can
treat. In some areas or situations, cartridges with a flow rate other than 15 gpm may be
required, resulting in a different Qcart value.

• If the number of cartridges is not a whole number, round the number of cartridges up to the
next whole number.

©2006 CONTECH Stormwater Solutions 29
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4S"0

INLET PIPE
(SEE NOTES 5 & 6)

BALLAST
(SEE NOTES)

S"/12"0 HDPE OUTLET
STUB (SEE NOTES 5 & 6)

MANHOLE STORMFILTER - PLAN VIEW (])

. '.- .-.

SEE DETAIL 2/2

HDPEOUTLET
RISER WITH
SCUM BAFFLE

4'-6" MIN
(SEE NOTE 7)

~
UNDERDRAIN
MANIFOLD

I-- WIDTH

CONCRETE
GRADE RING

INLET PIPE
(SEE NOTES 5 & 6)

•

MANHOLE STORMFILTER - SECTION VIEW (1)
THE STORMWATER MANAGEMENT

StormFilleAil
u.s. PATENT No. 5,322,629,
No. 5,707,527, No. 6,027,639
No. 6,649,048, No. 5,624,576,

AND OTHER U.S. AND FOREIGN
PATENTS PENDING

1
1/2

CHECKED: ARGFILE NAME: MHSF3-48PC-DTl

PRECAST 48" MANHOLE STORMFILTER
PLAN AND SECTION VIEWS

STANDARD DETAIL
DATE: 09l26I05 SCALE: NONEcontechstormwater.com

©2006 CONTECH Stormwater Solutions•
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• GENERAL NOTES

1) STORMFILTER BY CONTECH STORMWATER SOLUTIONS; PORTLAND, OR (BOO) 548-4667; SCARBOROUGH, ME (877) 907-8676;
ELKRIDGE, MD (866) 740-3318.

2) FILTER CARTRIDGE(S) TO BE SIPHON-ACTUATED AND SELF-CLEANING. STANDARD DETAIL SHOWS MAXIMUM NUMBER OF
CARTRIDGES. ACTUAL NUMBER REQUIRED TO BE SPECIFIED ON SITE PLANS OR IN DATA TABLE BELOW.

3) PRECAST MANHOLE STRUCTURE TO BE CONSTRUCTED IN ACCORDANCE WITH ASTM C478. DETAIL REFLECTS DESIGN INTENT
ONLY. ACTUAL DIMENSIONS AND CONFIGURATION OF STRUCTURE WILL BE SHOWN ON PRODUCTION SHOP DRAWING.

4) STRUCTURE AND ACCESS COVERS TO MEET AASHTO H-20 LOAD RATING.
5) STORMFILTER REQUIRES 2.3 FEET OF DROP FROM INLET TO OUTLET. IF LESS DROP IS AVAILABLE, CONTACT CONTECH
STORMWATER SOLUTIONS. MINIMUM ANGLE BETWEEN INLET AND OUTLET IS 450

•

6) INLET PIPING TO BE SPECIFIED BY ENGINEER AND PROVIDED BY CONTRACTOR. PRECAST MANHOLE STORMFILTER EQUIPPED
WITH A DUAL DIAMETER HOPE OUTLET STUB AND SAND COLLAR. EIGHT INCH DIAMETER OUTLET SECTION MAY BE SEPARATED
FROM OUTLET STUB AT MOLDED-IN CUT LINE TO ACCOMMODATE A 12 INCH OUTLET PIPE. CONNECTION TO DOWNSTREAM
PIPING TO BE MADE USING A FLEXIBLE COUPLING OR ECCENTRIC REDUCER, AS REQUIRED. COUPLING BY FERNCO OR EQUAL
AND PROVIDED BY CONTRACTOR.

7) PROVIDE MINIMUM CLEARANCE FOR MAINTENANCE ACCESS. IF A SHALLOWER SYSTEM IS REQUIRED, CONTACT CONTECH
STORMWATER SOLUTIONS FOR OTHER OPTIONS.

8) ANTI-FLOTATION BALLAST TO BE SPECIFIED BY ENGINEER AND PROVIDED BY CONTRACTOR, IF REQUIRED. BALLAST TO BE SET
AROUND THE PERIMETER OF THE STRUCTURE.

9) ALL STORMFILTERS REQUIRE REGULAR MAINTENANCE. REFER TO OPERATION AND MAINTENANCE GUIDELINES FOR MORE
INFORMATION.

# OF CARTRIDGES REQUIRED

PRECAST MANHOLE
STORMFILTER DATA

CARTRIDGE FLOW RATE (15 or 7,5 1:1pm) _'_.• .,.
MEDIA TYPE (CSF, PERLITE, ZPGI

-':R:?I~M:::EL=--=E:-':VA:":T=I-::07::N::.:....!.'-='-'=':'=-=-=------+- .~~"~

SIZE

HEIGHTWIDTH

.. YES\NO

PIPE ORIENTATION KEY:
900

I

1800 -6:):-00

I .•

2700

-
1-.':."""'-+-':""'..7",-t-- -...

_. __ • J

ECCENTRIC REDUCER
(BY CONTRACTOR)
ANTI-FLOTATION BALLAST

f-'P.,..:I;..:PE=:=:D""AT=A-=:----;:-:--+__IJ. ORJE.~ATIONMATERIAL DIAM~
f-'1.:..:N==LET=-=P~IP'::::'E=--#1':7::--+-......;;;..- , ._~': ~'-'-'_-+_-'-_-I

INLET PIPE #2
OUTLET STUB

I-:S=:-:TR~UC=TU~R7:E:-,;ID::::-:-;:::;-:;=-;:;:-:=-";""7~~ --+_-" '-':--
I-,W:.:::-'AT""E;:.:R=-:-Q-===,UAL~ITY-:-=:F:-:L;:.::O;;,.:W..:.,:-:RA:..:..:.;TE=-.>.::«(cfs;;.:;;.L-)---' -+__
-.:P=-=EAK=-:,:F~L~O=W=RA~T==E:.:::(,:='<-::1,:::cf-7's)~,.--=-:-:-:-:----:-~ -t-~!~
RETURN PERIOD OF PEAK FLOW (yrs)

30"0 FRAME
AND COVER (STD)

OUTLET X SAND COLLAR

RISER 12"0 OUTLET STUB NOTES/SPECIAL REQUIREMENTS:
d ~ MOLDED-IN CUT LINE

~ . . ' 8"0 OUTLET STUB

~~ :~: .:' Vt-TI"R=t--\-,
. _.

,
--

..~ .

MANHOLE STORMFILTER - TOP VIEW ED•

MANHOLE STORMFILTER - OUTLET DETAIL (])

©2006 CONTECH Stormwaler Solutions

THE STORMWAlER MANAGEMENT
SlmnFtIleIe

.. u.s. PATENT No. 5,322.629,

. No. 5.7f17,5V, No. 6,027.639
: No. 6,649,048. No. 5,624,576•
.fINO OTHER U.S. AND FOREIGN
. PATENTS PENDING

\: 4, ~ -lA ~~~~~~::;CTOR)
~ , . 7'. \ <J . . COUPLING

~ \~
(BY CONTRACTOR)
(SEE NOTE 6)

BALLAST
GROUT (SEE NOTE 8)

(BY CONTRACTOR)

• ..~....r"uQil
~~;~;..V!!
STORMWATER _-_..

SOlUTlONS~

PRECAST 48" MANHOLE STORMFILTER

TOP AND SECTION VIEWS, NOTES AND DATA

STANDARD DETAIL
2

conlechstormwatef.com DATE: 09126105 I SCALE: NONE I FILE NAME: MHSF3-48PC-OTL I DRAWN: MJW I CHECKED: ARG
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