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$3 Million Kuebler Widening - 2016 $0.685 Million Improvements - 2013 $2.2 Million Proposed Improvements - 2018
- Eastbound through lane, bike lanes and sidewalks from Commercial St. 
to the I-5 onramp.
- Eastbound R-turn lanes at Battle Creek, Site Entrance, & 27th Ave.
- Westbound R-turn lane at 27th Ave.
- Traffic signal modifications at Battle Creek & 27th Ave.

- Boone Rd. , added L-turn lane & R-turn lanes.
- Battle Creek Rd. widening, added L-turn lane & R-turn lanes.
- Traffic signal modifications at Battle Creek & Kuebler.

- Boone Rd. , & 27th Ave. widening.
- New Traffic Signal at Battle Creek & Boone Rd.
- Battle Creek & Boone Rd. intersection improvements
- Traffic signal modifications at Battle Creek & Kuebler and 27th & Kuebler.

PacTrust Funded Improvements  

PacTrust Funded Improvements

 widening,
odification

 widening,
odification
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November 30, 2018 

 

Via Electronic Mail 

 

Honorable Mayor and Members of the City Council 

c/o Aaron Panko 

Planner III 

City of Salem 

555 Liberty St SE, Room 305 

Salem, OR 97301 

 

RE: Kuebler Gateway Shopping Center File No. SPR-DAP 18-15 

 

Dear Honorable Mayor Bennett and Members of the City Council: 

 

This letter is written on behalf of the applicants for the above referenced 

matter, M & T Partners and Pacific Realty Associates (PacTrust).  Please include this 

letter in the record for Kuebler Gateway Shopping Center File No. SPR-DAP 18-15.  

Thank you for your consideration.  

 

I. Basic Legal Premises that Apply to this Review 

 

In a 2007 Decision
1
, the City Council approved a shopping center on the subject 

property.  Under that 2007 Decision, the subject 23.47 acre site is required to be developed 

with a “retail shopping center.”
2
  In fact, that is the only allowed use of the subject property.  

Thus, not only is a shopping center a use permitted outright on the subject property under its 

CR zoning and the 2007 Decision, it is the only use permitted outright on the subject 

property.  It is also relevant that the City Council’s 2007 Decision affirmed the first level 

approval by the Planning Commission. 

The City Council’s 2007 Decision was appealed to LUBA. The opponents asserted in 

their LUBA appeal that the TIA supporting the 2007 Decision was inadequate and they 

claimed that the transportation impacts of a 299,000 sq. ft. shopping center were not 

                                                 
1
City Council CPC-ZC 06-6 (hereinafter for simplicity “2007 Decision”).  The City Council’s 2007 Decision, the 

Traffic Impact Analysis (TIA) upon which it was based, the City Hearings Officer’s 2009 and 2012 Decisions which 

built on and were based upon the 2007 Decision, are included with this letter as Exhibit 1.   
2
 2007 Decision p 14: “[T]he proposal is specifically limited by conditions of approval in this decision” and 2007 

Decision at p 3: 
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adequately mitigated.  LUBA decided the opponents were wrong and agreed with the City 

that the approved shopping center met all required transportation mitigation standards for a 

299,000 sq. ft. shopping center.   

 

This means that the 2007 Decision’s determinations that (1) all transportation impacts 

from a retail shopping center composed of 299,000 sq. ft. have been completely and 

appropriately mitigated, (2) through the year 2025, have been thoroughly reviewed in a final 

land use decision. 

 

Challenges to a prior land use decision constitute an impermissible collateral attack.  

Doney v. Clatsop County, 142 Or App 497, 503 (1996) (a final land use decision that 

approves development is “conclusive” and it is unlawful for local government to collaterally 

attack that final land use decision in the guise of acting on a subsequent permit); Martin v. 

City of Central Point. __ Or LUBA __ (LUBA No. 2016-042, September 22, 2016); Just v. 

Linn County, 59 Or LUBA 233, 236 (2009); Lockwood v. City of Salem, 51 Or LUBA 334, 

344 (2006); Butte Cons. v. City of Gresham, 47 Or LUBA 282, 296, aff’d 195 Or App 763 

(2004) (assignments of error that collaterally attack a decision other than the decision on 

appeal do not provide a basis for reversal or remand); Gagnier v. City of Gladstone, 38 Or 

LUBA 858 (2000) (once land use approval is issued for a variance, the city is prohibited 

under the “no change in the goalposts” rule of ORS 227.178(3) from demanding the 

application of different standards to issue the building permit.); and see Richardi v. City of 

Eugene, ___ Or LUBA ___ (LUBA No. 2018-083, October 24, 2018), slip op 11.  

 

The legal principle forbidding collateral attacks on final land use decisions extends to 

conditions of approval contained in a prior land use decision, even those that may have been 

issued in error.  Such conditions of approval in final land use decisions are also insulated 

from collateral attacks.  Graser-Lindsey v. City of Oregon City, 72 Or LUBA 25, 34-35 

(2015) (challenge to condition of approval imposed in prior zone change approval that 

allowed development of property prior to adoption of area concept plan constitutes an 

impermissible collateral attack on the decision).  Likewise, any errors made in reaching a 

prior land use decision that was not appealed cannot be used as a basis for challenging a 

subsequent land use decision that relies on the prior decision.  Olson v. City of Springfield, 

56 Or LUBA 229 (2008).  If the decision is not challenged and the error corrected at the 

time the decision is made, the land use decision becomes final and cannot be subsequently 

attacked.   

 

Particularly instructive here, LUBA has held that the principles of collateral attack 

apply to challenges to the traffic count numbers and other transportation system analysis 

that underlay a previous, final land use decision.  In Graser-Lindsey v. City of Oregon City, 

__ Or LUBA __ (LUBA No. 2016-044, November 22, 2016), LUBA held that opponents 

could not challenge the adopted and acknowledged 2013 TSP, on the grounds that it 

underestimated the amount of traffic that would be generated by full build out, in 

challenging a decision to adopt an area concept plan.  The findings for the area concept plan 

relied upon trip counts and mitigation measures from the 2013 TSP to demonstrate 
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compliance with the Goal 12 Transportation Planning Rule (TPR).  Simply put, parties 

cannot collaterally attack the underlying data and analysis of a final land use decision. 

 

This means that in this site plan review proceeding, any challenge to the 

transportation-related analysis, conclusions, or conditions of approval from the previous 

2007 Decision approving a plan/zone change for a shopping center on the site, constitutes an 

impermissible collateral attack on that final land use decision.  This includes challenges that 

a shopping center of up to 299,000 sq. ft. adversely impacts the adjacent or surrounding 

transportation systems; the estimated number of trips used in calculations to determine the 

traffic impact and mitigation for a 299,000 sq. ft. shopping center; the analysis of volume to 

capacity ratios or other analytical conclusions or methodologies used in the 2007 Decision 

to determine that the traffic impacts from a 299,000 sq. ft. shopping center on the property 

are adequately mitigated, were in error.  No aspect of that final decision can be challenged 

in this proceeding.  But that is what opponents do in their arguments about traffic impacts 

from the proposal.   

 

The fact that the 2007 Decision established the universe of traffic analyses and traffic 

related mitigation for a shopping center consistent with that which is proposed in this site 

review, was even confirmed by the Hearings Officer in approving the 2009 zone change for 

the 10 acre portion of the site upon which proposed retail pads are located as well as where 

the medical/dental offices are located.  See 2009 Decision at p 2,
3
 and p 5.

4
 

 

 The only site review standard related to traffic associated with site review is SRC 

220.005(f)(3)(B): 
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“The transportation system provides for the safe, orderly, and 

efficient circulation of traffic into and out of the proposed 

development, and negative impacts to the transportation 

system are mitigated adequately[.]” (Emphasis supplied.) 

 

The first thing that jumps out is that this site review standard evaluates only the 

transportation systems that are internal to the site and that are immediately adjacent to it.  It 

does not require any further area be analyzed and certainly does not require a replication of 

the vast TPR review which occurred as part of the 2007 Decision.  Under the SRC, the TIA 

for site plan review is used to address transportation related concerns set forth in the 

approval criteria.  Those are different than the approval criteria for a plan or zone change.   

Those differences affect the scope and primary focus of the TIA prepared for each type of 

application.  Thus, it is important to understand that site review does not invite collateral 

attack on the 2007 Decision or an analysis of whether the shopping center’s traffic impacts 

have been adequately mitigated in the surrounding area. 

 

This understanding of the distinction between site review and a broader TPR analysis 

was confirmed by the Oregon Supreme Court in Siporen v. City of Medford, 349 Or 247, 

263-65, 243 P3d 776 (2010).
5
  The Court sustained Medford’s explanation that the TIA for 

zone changes looks to the broader adequacy of traffic services for the area as provided by 

the TSP – whether the street system in the surrounding area is adequate to serve the subject 

property with permitted uses.  Id. at 264-65.  Site plan and architectural types of reviews, 

however, have a narrower focus.  A site review TIA focuses on analyzing the traffic flow on 

the site, points of ingress and egress, and adjacent street improvements.  Id. at 263.   

 

The framework discussed and approved in Siporen is similar to that provided in the SRC.  

The approval criteria for zone changes, for example, requires compliance with the 

comprehensive plan (which includes the TSP) and with the statewide planning goals (which 

include Goal 12 Transportation and the TPR).  See, SRC 625.005(e)(1)(C) and (D).  

Consequently, the TIA for the prior plan amendment and zone change used the highest permitted 

trip volumes for existing zoning of undeveloped properties (to include the subject property) in its 

calculations.  Ultimately, in the 2007 Decision, the City imposed conditions of approval 

(transportation facility improvements) to guarantee that development of the property would be 

consistent with the TSP and Goal 12.  Furthermore, subsequent amendments to the TSP were 

adopted factoring in the fact that these conditions continue for development of the subject 

property. 

 

The relevant site plan criteria have a narrower focus and examine on-site and 

immediately adjacent issues.  SRC 220.005(f)(3) provides, in relevant part, that site plan review 

shall be granted if: 

 

                                                 
5
 The site plan criteria under the Medford code are largely similar to those under SRC 220.005(f)(3) and impose 

additional examination of existing and proposed off-street parking and “loading” considerations.  Siporen, 349 Or at 

263, footnote 11.   



 

 
  

Page 5 of 17 

 

“(B)  The transportation system provides for the safe, orderly, and efficient 

circulation of traffic into and out of the proposed development, and 

negative impacts to the transportation system are mitigated adequately;  

“(C)  Parking areas and driveways are designed to facilitate safe and efficient 

movement of vehicles, bicycles, and pedestrians[.]” 

 

This focus on the site itself and its immediate vicinity is confirmed by SRC 220.001, the 

purpose statement for Site Plan Review:   

 

“The purpose of this chapter is to provide a unified, consistent and efficient 

means to conduct site plan review for development activity that requires a 

building permit, to ensure that such development meets all applicable standards 

of the UDC, including, but not limited to, standards related to access, 

pedestrian connectivity, setbacks, parking areas, external refuse storage areas, 

open areas, landscaping, and transportation and utility infrastructure.”  

 

Consequently, the fundamental differences between the TIA for a zone change 

application and a site review application are the scope and primary focus of the TIA so that it 

will adequately address the relevant approval criteria.  Here, a TIA for site plan review has a 

significantly narrower focus and serves the fundamental purpose to examine circulation of traffic 

into and out of the proposed development, as well as within the development itself, and propose 

mitigation measures to address negative impacts (if any) that flow from the specific design 

proposal.  This includes access to and from the immediately adjacent transportation facilities that 

result from the design of the project.  SRC 220.005(f)(3)(B) and (C).   

 

There is and can be no serious dispute that the internal transportation systems and 

circulation “in and out of the proposed development” are wholly adequate: all “negative 

impacts” are mitigated, the arrangement of circulation is safe, orderly and efficient.  

 

Correspondingly, if not tautologically, there can be no serious dispute that the larger 

transportation system, which includes the immediately adjacent transportation systems 

evaluated in the 2007 Decision, have been conclusively determined to function adequately 

with a shopping center larger than that which is proposed, through the year 2025.  Those 

determinations cannot be collaterally attacked now, as Siporin makes clear.  While it is 

appropriate for site review to examine the particular layout of the stores, parking and 

circulation to determine whether there is any particular problem, that is not what the 

opponents challenge.  Rather, they take aim at the transportation impacts of a shopping 

center on a very large transportation system and collaterally attack the 2007 Decision’s 

determinations of adequacy and capacity in the immediately area, and these challenges are 

clearly prohibited, unlawful collateral attacks.  Given the opponents’ approach, it is 

important to recall that the 2007 Decision determines that, as conditioned, a shopping center 

composed of 299,000 sq. ft.: 
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(1) Is safe. 

a.  “The proposal is consistent with the functional role of all 

affected streets * * *. The area currently does not have safe and 

adequate pedestrian and bicycle facilities.  The proposal will 

significantly improve the affected area streets to City standards 

and such facilities will be supplied under the proposal.”  

(Emphasis supplied.)  2007 Decision, p 45-46.  

b. “At present there are no pedestrian connections or safe 

pedestrian walking opportunities to and around the subject 

property.  The proposal allows for crosswalks and sidewalks.  

The proposal enables people living at least within a one quarter 

(0.25) mile of the Subject Property to walk to medical services 

as well as to shopping and related services.  This is a significant 

improvement in the pedestrian opportunities provided.”  

(Emphasis supplied.)  2007 Decision, p 48. 

c. The shopping center development of the property provides “a 

safe and convenient transportation system.”  Incorporated Staff 

Report, p 23. 

(2) Is orderly and efficient. 

a. “the provision of services and facilities will be timely, orderly 

and efficient.”  2007 Decision, p 23; Incorporated Staff Report, 

p 17. 

b. “The transportation system in this area makes access to the 

property direct, efficient and convenient.” 2007 Decision p 33. 

c. “The use of this site as proposed will contribute to an efficient 

arrangement of land uses within the UGB, and to the efficient 

use of urban services * * *”.  2007 Decision, p 33; Incorporated 

Staff Report, p 18.   

d. “Based on the existing street systems, access to the site by 

multiple modes of transportation will be direct and efficient. * * 

*”  Incorporated Staff Report, p 18. 

e. The proposed shopping center use of the site maintains a 

“compact and efficient urban area.”  Incorporated Staff Report, 

p 23. 

f. “The basis for the proposal is the recognition that services 

should be located in proximity to residential neighborhoods in 

order to reduce travel distances, make more efficient use of the 

transportation system, and afford the public transportation 

alternatives, among others.”  Incorporated Staff Report, p 35. 

g. “The future development of the site will result in efficient use of 

the property and the available public utilities.  The proposal is 

consistent with the transportation and commercial policies in 

the Comprehensive Plan, and is consistent with the policies for 

commercial development.”  Incorporated Staff Report, p 41. 
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(3) All negative transportation impacts are mitigated. 

 

a. “Council finds that the evidence in the record establishes that 

the project is mitigated such that the impacts on the 

performance standards for the transportation system are the 

same in the 2025 horizon as would occur under existing 

[residential] zoning.  In other words, the applicant as 

conditioned in this decision, under the TIA, will put measures in 

place such that are the end of the 2025 planning horizon it has 

mitigated all of its impacts * * * in a manner that [the shopping 

center development] does not cause any of the adverse 

consequences to the transportation system [prohibited by the 

TPR].”
6
  2007 Decision, p 25. 

 

Accordingly, with all due respect, there can be no reasonable dispute that the site 

review requirement in SRC 200.005(f)(3) is satisfied as the Staff Decision explains: that 

internal circulation and the immediate transportation access in and out of the site are safe, 

orderly, efficient, and that all adverse impacts are completely mitigated.   

 

Further, while not relevant to site review, it is also clear that the 2007 Decision 

conclusively determines that surrounding transportation systems will function adequately 

with a shopping center of the size proposed here. 

 

The 2007 Decision finally determined the transportation impact analysis area for the 

approved shopping center on a large potentially affected area; it finally determined the 

specific transportation impacts associated with the approved shopping center; and 

established required mitigation for all of the broader and localized transportation impacts for 

a 299,000 sq. ft. shopping center through the year 2025, regardless of whether a smaller 

shopping center were actually developed.  All the same transportation mitigation conditions 

apply to the shopping center to be approved in this site review, even though it is composed 

of a 189,550 sq. ft. retail shopping center with 38,512 sq. ft. of medical/dental offices for a 

total of 228,062 sq. ft., which is fully 70,938 sq. ft. smaller than the 299,000 sq. ft. that the 

2007 Decision requires to be fully mitigated, regardless of the fact that the shopping center 

actually built has fewer impacts than presumed in the 2007 Decision. 

As such, the 2007 Decision is a final land use decision that may not be collaterally 

attacked in this proceeding.  A shopping center as proposed is allowed and all of its traffic 

impacts have been mitigated.  Any issues that were or could have been raised in the 2007 

proceeding are prohibited from being revisited in this site review.  This includes the 

adequacy of transportation mitigation and analysis of impacts of a 299,000 sq. ft. shopping 

center.  

                                                 
6
Which means all transportation systems will have adequate capacity and all adverse traffic impacts are fully 

mitigated. 
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II. Correcting Misinformation 

 

There has been a fair amount of misinformation concerning the above matter.  We 

point out below what this matter is about and, importantly, what it is not about.   

 

 There are a significant number of required conditions that are very expensive to satisfy, 

that must be satisfied, to establish the only permitted use of the site –a shopping center.  

Many of the required conditions of approval have already been satisfied by the 

applicants as staff explained in its decision, which opponents appealed.  See the 

applicants’ Issue Summary also submitted this date.  As should be plain from the 

applicants’ Issue Summary and the challenged Staff Decision, a shopping center of the 

size proposed here (189,550 sq. ft.) is necessary for the impacts of the proposed 

development to be even minimally “roughly proportional” to the city’s-required 

approximately $6.265 million in payments including the dedication of real property to 

the city valued and other exactions required to develop the subject property with its only 

allowed use: 

 

Kuebler widening paid to the City in 2015 $3,000,000 

Offsite Improvements completed to date     $685,000 

Value of Land dedicated to City to date       $80,000 

Future Offsite Improvements    $2,200,000 

Value of Land for ROW related to roundabout     $300,000 

Total Offsite Improvement Costs    $6,265,000 

 

See Dolan v. City of Tigard, 512 US 374 (1994) (exactions demanded in exchange for land 

use approvals have to be roughly proportional to the impacts of the proposed 

development).   These exactions are for a 299,000 sq. ft. shopping center.  Refusing to 

allow the proposed shopping center means that the exactions lack the required “rough 

proportionality” to comply with the federal and state constitution’s “unconstitutional 

conditions” taking standards.   

 

 The applicants have looked for 10 years to find a viable anchor tenant for the site.  The 

only other potential anchor retail candidate to Costco was Walmart, which opponents 

have made clear they would strongly resist.
7
  Since the time of the 2007 Decision, the 

economics and demographics of shopping centers have changed.  The particular mix of 

anchor tenant, office and retail pads that is shown on the site plan, is likely the only 

economically viable development option for the site.  Refusing to approve the site plan 

for the proposed shopping center use that is permitted outright, will likely leave the 

subject property with no economically viable use.  Lucas v. South 

Carolina Coastal Council, 505 U.S. 1003 (1992) (development restrictions imposed by 

                                                 
7
Studies have established that smaller tenants cannot make the site pencil; making smaller tenants significant risks of 

spiraling into bankruptcy.   
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local government that leave no or substantially no economically beneficial use result in 

an unconstitutional taking of property under the federal 5
th

 Amendment to the United 

States Constitution – and parallel provisions in the state constitution).  Relatedly, it 

would not be possible to establish or maintain a shopping center when the particular mix 

of tenants is made subject to political approval, rather than the rule of law.  To the extent 

it matters, Costco was always listed as a possible part of the tenant mix for the shopping 

center.  See Exhibit 2 which is a document that PacTrust presented to SGNA in 2006 in 

response to SGNA’s question about possible tenants of a shopping center on the subject 

property.  SGNA’s assertions to the contrary reflect simply a seemingly high turnover in 

the neighborhood association’s leadership since the site was approved for a shopping 

center and a lack of institutional memory.   

 

 Opponents of a shopping center on the site have over time objected to pretty much 

everything – they’ve objected to “strip mall” development,
8
 objected to a “factory 

outlet,”
9
 objected to certain stores,

10
 and demanded particular tenant mixes they would 

view favorably.  If the City’s goal were to make all the opponents happy, it could never 

do so.  Fortunately, that is not the test, and the 2007 Decision did not require any 

particular tenant or tenant mix and the proposed shopping center mix here is completely 

consistent with the 2007 Decision.   

 

 The fact that the anchor tenant is Costco is no lawful basis for denial of the applicants’ 

site plan.  The level of opposition from a group of vocal opponents for such a strong 

community partner like Costco is shocking given (1) the City has a deficit of commercial 

lands and commercial uses as staff has explained; (2) commercial uses have left the City 

in startling numbers; (3) the subject site is located along major arterials; (4) the site is 

zoned Commercial Retail; (5) the subject site is specifically approved for a retail 

shopping center; and (6) the City’s professional staff have established that the proposed 

shopping center meets all relevant criteria.   

 

 It is plain from the site review TIA, which the City’s professional staff and ODOT have 

approved, that the traffic impacts from the particular tenant mix proposed here are 

significantly fewer than the traffic impacts that the City approved and required to be 

mitigated in the 2007 Decision.  The overwhelming weight of the evidence is that all 

adverse traffic impacts from the proposed shopping center have been adequately 

mitigated, and then some, by the date of the shopping center opening in 2019.  

 

 The applicants are mitigating for a larger shopping center than is proposed.  The 2007 

Decision requires the applicants to mitigate for 9,660 net new daily trips, 900 net new 

weekday pm peak hour trips, and 1,350 net new Saturday mid-day peak hour trips.  2006 

TIA, p 3.  The proposed 189,550 sq. ft. retail shopping center will generate only 7,743 

daily trips, 747 weekday pm peak hour trips, and 986 Saturday mid-day peak hour trips.  

                                                 
8
 Opponent John Miller PowerPoint presentation, May 7, 2007. 

9
 2007 Decision, p 18. 

10
 2007 Decision, p 29. 
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Please understand that even combined with the trips associated with the approved 

medical and office uses, the proposal generates 12% fewer daily trips than assumed in, 

and required to be mitigated by, the 2007 Decision.  It does not pass the straight face test 

that the applicants should provide even more mitigation for impacts it will not have.  

 

 Understand further, that the applicants’ compliance with the 2007 Decision’s conditions 

of approval actually mitigates for a 314,000 sq. ft. retail shopping center.  This is 

because the 2006 TIA supporting the 2007 Decision evaluated the traffic impacts and 

required mitigation for a 290,000 sq. ft. shopping center and 24,000 sq. ft. 

medical/dental office building.  See 2006 TIA, p 25, Table 5. 

 

 Under the 2007 Decision, the 2009 Decision, the 2012 Decision, and the Staff Decision 

here, the applicants have made and will continue to make the area transportation system 

better than they found it.  In the words of City staff, Eric Destival in 2007, “When the 

road improvements are done, all intersections will operate better with the development 

than without it.”
11

 

 

 In this regard, the 2007 Decision specifically acknowledges: 

“At present, the system currently fails.  Therefore, the proposal and its required 

mitigation efforts will improve the transportation system adequately mitigating its own 

impacts to enable and establish Goal 12 and TPR compliance.”  (Emphases supplied.) 

2007 Decision, p 24. 

 

 The site review TIA methodology is appropriate, consistent with all City requirements, 

and has been approved by both the City’s professional staff and ODOT.  The opponents’ 

claims and speculation to the contrary is insulting to the applicants’ professional traffic 

engineering team, to the City’s professional staff, and to ODOT professionals who have 

uniformly concluded that the TIA correctly analyzes relevant information and properly 

provides the evidentiary foundation to establish that the proposal meets all required 

applicable standards. 

 

 The 2007 Decision determined that a shopping center of up to 299,000 sq. ft. is an 

allowed “Community Shopping Center.”
12

  The 299,000 sq. ft. figure was determined to 

represent the dividing line between a community center and a regional center.  

Opponents’ claim that a shopping center composed of less than 299,000 sq. ft. is an 

unlawful collateral attack on the 2007 Decision.   

 

 The applicants have vested their right to develop their property with a retail shopping 

center as they have proposed, having expended and given away real property to the City 

in exactions having a value of more than $3.68 million in off-site transportation 

improvements, and $80,000 in land dedications to the city.  These exactions have solved 

existing deficiencies, having nothing to do with the development of the applicants’ 

                                                 
11

Planning Commission January 23, 2007 minutes, p 4. 
12

2007 Decision, Condition 14, p 3; and p 7. 
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shopping center at the site, and these expenditures and exactions that have provided 

significant additional transportation system capacity that other developers have enjoyed 

to avoid being required to pay their fair share.  The applicants’ expenditures in such off-

site improvements to fund public infrastructure including the public transportation 

system are exclusively referable to the approved shopping center as proposed.   

 

III. Specific Opponent Objections 

 

Both SGNA and an attorney for individual opponents, as well as various individual 

opponents, have raised objections to the Staff Decision approving site review.  Almost all of 

their objections assert that the proposed shopping center will have adverse traffic impacts and 

they speculate that the approved and required mitigation is inadequate to resolve those 

impacts.  They are mistaken and their issues in this regard are unlawful collateral attacks on 

the City’s 2007 Decision which decision thoroughly vetted all transportation impacts from 

the proposal and mitigated for all of them and more.  PacTrust is not properly considered the 

funder of all transportation infrastructure in South Salem, as some may think.  The applicants 

have and will improve the area transportation system more than their share under the 2007 

Decision, but it is unfair to demand, and cannot be demanded, that the applicants do more 

than that.  In the main, most of the opponents’ claims are unlawful collateral attacks and are 

irrelevant to this proceeding. 

 

Also, please understand that in 2007, the SGNA Neighborhood Association 

recommended approval of a shopping center of up to 299,000 sq. ft. at the site without 

restriction on tenant mixes or types, other than SGNA did not want Walmart or a factory 

outlet at the site and neither are at issue here.  When specific store names were bantered 

about, one that came up as a potential anchor in the 2007 Decision proceedings was Fred 

Meyer.  Fred Meyer stores are on average composed of 165,000 sq. ft. – the same as the 

proposed Costco here.  Both the applicants and the City relied upon SGNA’s representation 

that it had vetted and approved a shopping center at the subject site which included no 

limitation on specific stores or types of stores.  SGNA’s approval, while not strictly 

necessary, played a large role in the 2007 Decision approving the property for a shopping 

center of up to 299,000 sq. ft.  SGNA’s objections in 2018 are disappointing and surprising.  

They are objections that wholly could have been but were not raised as a part of the 2007 

Decision approval process.  As such, they too are unlawful collateral attacks on the City’s 

2007 Decision.   

 

1.  Size, Scale and Use 

 

The use of the property as a shopping center was conclusively decided in the 2007 

Decision.  The size and scale of the shopping center was conclusively decided in the 2007 

Decision.  The use, size or scale of the shopping center and its constituent stores are not 

subject to challenge or review in this site review proceeding.  They are similarly not a basis 

for denial of the proposed site plan.  This proceeding is merely the review of an application 

for Site Review.  It is a technical review of the physical characteristics of the shopping 

center use that is required to be established upon the site and that is permitted outright in the 
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CR zone.  The application for site review is an application for a “limited land use decision” 

and its review is limited to a determination that the applicable site review standards are met.  

ORS 197.015(12).  The City’s comprehensive plan does not apply, its TSP does not apply, 

and the TPR does not apply.  ORS 197.195.  Site review is not a review of zoning or of the 

uses allowed in the zone.  Rather, the approval criteria for this application are: 

 

(3) Class 3 site plan review. An application for Class 3 site plan 

review shall be granted if:  

 

(A) The application meets all applicable standards of the UDC;  

(B) The transportation system provides for the safe, orderly, and efficient 

circulation of traffic into and out of the proposed development, and 

negative impacts to the transportation system are mitigated 

adequately;  

(C) Parking areas and driveways are designed to facilitate safe and 

efficient movement of vehicles, bicycles, and pedestrians; and  

(D) The proposed development will be adequately served with City 

water, sewer, stormwater facilities, and other utilities appropriate to 

the nature of the development.” 

 

The opponents’ claims about the size, scale or use of the development simply do not 

address any of the approval criteria for a Class 3 SPR, per SRC 220.005(f), and cannot be 

considered in the review of this application. 

 

The proposed site plan is for approval of a shopping center with fewer square feet – 

smaller size and scale – than what is approved for the use of the property.  The development 

proposed in this SPR application totals 189,550 sq. ft. of retail space. Together with the 

38,512 sq. ft. of medical/dental office space on the adjacent ten acres, with which the 

property is being developed as a whole, the total GLA for the entire shopping center is 

228,062 sq. ft.   

 

Neither the 2007 Decision, nor its conditions of approval, nor the Salem Revised 

Code in general, place any limits on the size of any particular store in a shopping center.  The 

2007 Decision did not specify or limit the size of any building in this shopping center.  The 

proposal complies with the limits on the GLA imposed by the Decision, and in fact is less 

than what was approved. 

 

City Council Resolution 87-136, adopted November 9, 1987, defined “regional 

commercial or retail center” to be a development composed of 300,000 sq. ft. or more of 

gross leasable space.  The proposed development is less than that.  The proposal is consistent 

with what was represented in 2006 and approved in the 2007 Decision.  See 2007 Decision, p 

10.   
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The proposed shopping center is consistent with the definition of “shopping center” 

in SRC 111.001 (which did not exist when a shopping center was approved on the site in 

2007): 

 

“Shopping center means a group of businesses falling primarily under 

the retail sales and service use category that form a centralized unit and 

that have a joint parking area available for use by patrons of any single 

business.” 

 

The development consists of a large-format retailer with an associated fuel station. 

This will form a group of businesses in a centralized unit.  A joint parking area will be 

available for use by patrons of all of the businesses.  All of the planned uses are retail and 

service uses included in the CR zone. 

 

A Costco store is consistent with the Use Characteristics description in SRC 400.045 

– Retail Sales and Service:  

 

“(b) Retail sales. 

 

(1) Characteristics. Retail sales is characterized by the sale, lease, or 

rental of products directly to final consumers, but may include the sale, 

lease, or rental of products to contractors. Visits by customers are 

generally not scheduled. Stores are typically open to the general public.” 

 

Costco sells directly to final consumers, customer visits are not scheduled, and the 

store is open to the general public.  It is consistent with the description of retail sales. 

 

As noted, the proposed use is a shopping center in the CR zone – the only use allowed 

by the 2007 Decision.  Gas stations are permitted outright in the CR zone, per SRC 522.005 

Table 522-1, and a gas station is commonly found as an integrated part of a retail shopping 

center, as at the Fred Meyer shopping center on Market Street, and at the Safeway store on 

South Commercial.  In addition, the SRC definition of shopping center is “a group of 

businesses falling primarily under the retail sales and service use category” (underscore 

added).  The fuel sales will be on the same property, under the same ownership, and 

accessory to the primary retail sales and service uses in the shopping center.  It will be 

integrated with the shopping center by using the same access driveways and on-site 

circulation system.  In fact, to use the gas station one must be a Costco member.  It will not 

be a stand-alone use.  Under these circumstances, fuel sales are allowed as part of the 

shopping center. 

 

Costco is not characterized as a wholesale or warehouse use.  SRC 400.095 describes 

wholesaling as:  
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“(a) General wholesaling. 

 

“(1) Characteristics. General wholesaling is characterized by sales of 

physical products primarily to customers other than the general public, 

including retailers, other wholesalers, and industrial, commercial, 

institutional, farm, or business users. The general public rarely comes to 

the site. Products are generally stored on-site, and may also be assembled, 

sorted, graded and/or re-packaged on-site. For establishments primarily 

engaged in sales to industrial, commercial, institutional, farm, or business 

users, activities on the site may also include on-site sales or order taking 

display areas. Products may be picked up on-site or delivered to the 

purchaser. General wholesaling takes place primarily within an enclosed 

building, and does not include the sale of dangerous, toxic, or potentially 

contaminating products.” 

 

Because Costco sells to the general public, and the general public are the customers 

that come to the site, the store is a retail sales use and is not a wholesaling activity.  

 

In addition, the SRC definition of shopping center is “a group of businesses falling 

primarily under the retail sales and service use category” (underscore added).  The fuel sales 

will be on the same property, under the same ownership, and accessory to the primary retail 

sales and service use in the shopping center.  It will be integrated with the shopping center 

by using the same access driveways and on-site circulation system.  It will not be a stand-

alone use.  Under these circumstances, fuel sales are authorized as part of a shopping center, 

including this one. 

 

2.  Traffic  

 

Opponents devote a great deal of time attacking the Kittelson site review TIA.  The 

short answer is that almost all of their objections are unlawful collateral attacks on the 2007 

Decision, because they essentially argue that the approved shopping center will have 

additional and unmitigated traffic impacts.  These arguments all could have been raised in the 

2007 Decision proceedings and, in fact in large part were raised in those proceedings, and 

opponents’ objections to traffic and traffic mitigation for the shopping center have been 

completely resolved against them by the 2007 Decision.  To the extent that any of the 

opponents’ objections relate to the narrow scope of the site review TIA – such as objections 

to the methodology used in the site review TIA –they are mistaken.  The methodology used 

in the site review TIA is consistent with the City’s code and was fully vetted and approved 

by the City’s professional staff, as well as ODOT.  To the extent that other objections can be 

constructed as being within the narrow scope of the site review TIA (something that we do 

not see), they are similarly mistaken as explained in the Kittelson’s, Kuebler Gateway 

Shopping Center Response to Appeal of Decision Memorandum, dated November 29, 2018 

attached as Exhibit 3. 
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3.  Tree Preservation 

 

The development site includes eight Oregon white oak trees.  These are defined as 

“Significant trees” in SRC 808.005.  However, it is important to understand that the existing 

trees are not designated as “Heritage trees.”  Heritage trees may only be designated as 

provided in SRC 808.010: 

 

“(a) Designation of heritage trees. The Council may, by resolution, designate a heritage 

tree upon nomination by the property owner, in recognition of the tree's location, size, 

or age; botanical interest; or historic or cultural significance.” 

 

In order for the Council to designate a heritage tree it must first be nominated by the 

property owner.  The property owner has not nominated any tree for this designation.  Since 

the property owner has not nominated the trees for designation as “Heritage” trees they do 

not “qualify for listing as heritage trees.”  

 

There are eight Oregon white oak trees that are proposed to be removed by the 

development plan.  To compensate for this necessary loss, the landscape plan included in 

this application provides for the planting of 54, 2.5” caliper new Oregon white oak trees.  

 

Removal of significant trees for construction of a commercial or industrial 

development is authorized in SRC 808.030(2): 

 

“(L) Removal of Oregon white oaks (Quercus garryana) where the 

removal is necessary in connection with construction of a commercial or 

industrial facility[.]”  

 

Removal of the eight trees is necessary in connection with the construction of the 

commercial retail shopping facility.  Please refer to Exhibit 4, Weisman Design Group, INC, 

PS Landscape Design Narrative dated November 28, 2018 in this regard. Removal of these 

trees is undeniably necessary in order to use the property for the only use of the property 

that is allowed under the 2007 Decision.  As is plain to see from the sample site plans 

attached as Exhibit 5 to this letter, there is no possible shopping center of up to 299,000 sq. 

ft. that can be situated on the subject site and still save the oak trees.  As explained 

previously in this letter, because of the extreme costs of compliance with required 

conditions of approval, it is not possible to establish a shopping center that is any smaller 

than that which is proposed here and still have an economically viable project.  Moreover, 

the location and arrangement of the buildings and supporting facilities for the approved 

shopping center is necessary to provide for the proper, safe and efficient access, parking, 

and internal circulation system. The location of the major anchor building will separate the 

vehicle parking and circulation areas from the neighborhood to the south. 
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4.  Stormwater and Wetlands 

 

Opponents assert that the applicants have not complied with “wetland and stormwater 

quality requirements.”  Their main concern seems to be that they believe relevant documents 

establishing compliance with wetland and stormwater requirements were not on the city website.  

Whether those documents were or were not on the city website, the applicants do not know.  

However, there is no basis to believe that all documents relied upon by the applicants for 

approval or by staff in making the challenged Staff Decision were not available to any member 

of the public who wanted to review them at the City’s offices during normal business hours.  

And this is all that is required.   

 

To the extent opponents (SGNA) complain about wetland and stormwater requirements 

on their merits, they are mistaken.  As the Staff Decision makes clear, the applicants have 

completely demonstrated compliance with all wetland and stormwater requirements.  SGNA and 

Mr. Anuta’s speculation to the contrary is simply mistaken.  There cannot be a serious dispute 

otherwise.  In this regard, please refer to (i) Exhibit 6, Dowl Engineering’s, Response to Appeal 

Memorandum, dated November 28, 2018, (ii) Exhibit 7, Dowl Engineering’s Drainage Report, 

dated November 7, 2018, and (iii) Exhibit 8, Pacific Habitat Services Status of State and Federal 

Removal/Fill Permits, dated November 27, 2018.   

 

5.  Air Quality  

 

Mr. Anuta complains that air quality impacts are required to be, and have not been, 

evaluated.  He is wrong for two reasons.  First, air quality impacts have in fact been thoroughly 

vetted for a shopping center on the site as a part of the 2007 Decision, and second, air quality is 

not a relevant approval criteria for site review. 

 

As to the first, the 2007 Decision which approved a shopping center on the site of up to 

299,000 sq. ft. specifically evaluated any air quality concerns that might be associated with a 

shopping center of up to 299,000 sq. ft. and determined there were none.  The 2007 Decision 

determines at p 19: 
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Thus, Mr. Anuta’s concerns are ones that could have been, and in fact were in large 

part, raised, decided and finally resolved in the 2007 Decision.  Mr. Anuta’s objections on 

this basis are nothing more than a plain vanilla, unlawful collateral attack on the 2007 

Decision – raising issues that could have been and that in fact were raised and finally 

resolved in that proceeding.   

 

6.  Records Available for Review   

 

Opponents complain that unspecified public records were not available to them to review 

online.  It is difficult to respond to this indictment when the opponents do not identify the records 

about which they complain.  Regardless, the short answer is that all records related to the 

application have always been available for review at the City’s offices during normal business 

hours to anyone who wanted to review them.  The applicants have confirmed with City staff 

there were no secret records withheld from the public.  Whether public records were or were not 

available online on a website is irrelevant.  All materials related to the application have always 
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been available to the public at all times when the City was otherwise open for business.  This is 

all that is required.  Opponents demonstrate nothing to the contrary that undermines this 

conclusion.   

 

SUMMARY 

 

In summary, the applicants respectfully request that the City Council affirm its 

professional staff’s determination that the application for site review meets all relevant standards 

and therefore must be approved.  Thank you for your consideration. 

  

   

Very truly yours, 

 

 

 

Wendie L. Kellington 

       

 

WLK:wlk 

CC: Clients 
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EXHIBIT 1 

 

City Council 2007 Decision, 2006 Traffic Impact Analysis, City Hearing’s Officer’s 2009 and 

2012 Decisions 
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EXHIBIT 2 

 

List of Potential Retail Tenants 
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EXHIBIT 3 

 

Kittelson and Associates Response to Appeal of Decision Memorandum 

Dated November 29, 2018   
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EXHIBIT 4 

 

Weisman Design Group, INC, PS Landscape Design Narrative dated November 28, 2018 
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EXHIBIT 5 

 

Sample Site Plans 
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EXHIBIT 6 

 

Dowl Engineering’s, Response to Appeal Memorandum dated November 28, 2018 
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EXHIBIT 7 

 

 Dowl Engineering’s Drainage Report dated November 7, 2018 
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EXHIBIT 8 

 

 Pacific Habitat Services Status of State and Federal Removal/Fill Permits  

Dated November 27, 2018.   
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Executive Summary 

PacTrust is proposing a multi-purpose commercial development on approximately 28.4 acres of vacant 
land located on the south side of Kuebler Boulevard between Battle Creek Road and 27th Avenue in 
Salem, Oregon. The land is currently zoned a combination of Commercial Office (CO) and Residential 
Agriculture (RA). PacTrust is proposing to rezone 18.4 acres of RA land to Commercial Retail (CR) to 
accommodate a commercial development. For the purposes of this analysis, Kittelson & Associates has 
identified a reasonable “worst-case” development scenario for estimating the potential traffic impact of 
the development on the surrounding transportation system. This “worst-case” estimate consists of 
290,000 square feet of shopping center space and 24,000 square feet of medical office space. A map of 
the site vicinity is located in Figure 1. A map of the proposed site boundary and adjacent roadways is 
illustrated in Figure 2. 

This Transportation Impact Analysis was prepared in accordance with the standards set forth by the City 
of Salem and the Oregon Department of Transportation (ODOT). The proposed PacTrust Kuebler 
Project can be developed while maintaining acceptable operations on the adjacent transportation 
network pending the inclusion of recommendations identified in this study. The findings and 
recommendations of this study are summarized below. 

FINDINGS 

Existing Conditions 

• Operational analyses were performed at the intersections along Kuebler Boulevard at 
Commercial Street, Battle Creek Road, 27th Avenue, I-5 Southbound Ramp, I-5 Northbound 
Ramp, 36th Avenue, and along Boone Road at Battle Creek Road and Cultus Avenue. 

• During the weekday p.m. and Saturday midday peak hours, all of the study area intersections 
currently operate acceptably with the exception of the Kuebler Boulevard/Battle Creek Road and 
Kuebler Boulevard/27th Avenue intersections. The City of Salem has identified widening of 
Kuebler Boulevard and signalization of the Kuebler Boulevard/27th Avenue intersection as an 
existing needed improvement. 

Year 2007 Background Traffic Conditions 

• Under forecast year 2007 background traffic conditions (without site development) all study 
intersections are expected to operate acceptably except the previously identified Kuebler 
Boulevard/Battle Creek Road and Kuebler Boulevard/27th Avenue intersections. 

• Roadway improvements would be required to return these intersections to acceptable levels of 
service under the year 2007 background traffic conditions (without site development). To 
alleviate congestion along Kuebler Boulevard between I-5 and Battle Creek Road, Kuebler 
Boulevard requires widening and signalization of the Kuebler Boulevard/27th Avenue 
intersection, as identified under existing conditions. These improvements are identified as 
needed improvements in the City of Salem Transportation System Plan (TSP) and by other 
transportation studies. 
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City of Salem Improvements – Kuebler Boulevard Improvement Project 

• Based on conversations with City staff, the City of Salem has received authorization for federal 
funds towards improving Kuebler Boulevard from I-5 through Battle Creek Road. These are 
funded improvements on the City’s Capital Improvement Program (CIP). The design phase for 
the Kuebler Boulevard Improvement Project is currently underway and project completion is 
expected in 2008 according to City staff. This improvement project includes the following: 

o A second westbound travel lane, curb, and sidewalk from the I-5 southbound ramp 
terminal to approximately 1,600 feet west of Battle Creek Road. 

o Intersection improvements at Kuebler Boulevard/Battle Creek Road to add exclusive 
right-turn lanes along the northbound, southbound and westbound approaches. 

o A new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

o Traffic signal interconnect along Kuebler Boulevard from the I-5 northbound ramp 
terminal to Commercial Street. 

Zone Change Scenarios and Trip Generation Estimates 

• Under the existing CO/RA zoning, the site could generate up to 4,575 net new daily weekday 
trips on the adjacent street system. Of these trips, approximately 515 net new trips would 
occur during the weekday p.m. peak hour and 450 net new trips would occur during the 
Saturday midday peak hour. 

• The proposed new CR zoning on the site could add up to 5,085 net new daily trips beyond 
that which would be predicted for the RA zoning, for a total of 9,660 net new daily weekday 
trips on the adjacent street system. Of these trips, approximately 900 net new trips would 
occur during the weekday p.m. peak hour and 1,350 net new trips would occur during the 
Saturday midday peak hour. 

Property Access 

• Access to the subject property was assumed via two full site driveways, one onto 27th 
Avenue and the other onto Boone Road, opposite of Cultus Avenue. This access scenario was 
evaluated under both existing and the proposed zoning conditions. However, to better service 
the site and reduce traffic on Boone Road, PacTrust is proposing a third access driveway 
(right-in only) along Kuebler Boulevard. Both access scenarios were evaluated under year 
2007 total traffic conditions. 

Existing Zoning 2007 Total Traffic Conditions 

• Under forecast year 2007 total traffic conditions (assuming a reasonable worst-case buildout 
under the existing zoning), the Boone Road/Battle Creek Road and Kuebler Boulevard/I-5 
Southbound Ramp intersections are forecast to operate over City and ODOT standards. In 
addition, the Kuebler Boulevard/Battle Creek Road and Kuebler Boulevard/27th Avenue 
intersections are forecast to continue to operate unacceptably from 2005 existing traffic 
conditions. 

• In addition to the funded City of Salem improvements to Kuebler Boulevard explained above, 
additional improvements are needed along Kuebler Boulevard and at the Boone Road/Battle 
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Creek Road and Kuebler Boulevard/I-5 southbound ramp intersections to return these 
intersections to acceptable operations under existing zoning 2007 total traffic conditions.  

o Kuebler Boulevard - An additional eastbound through lane is needed along Kuebler 
Boulevard from west of Battle Creek Road to the I-5 southbound ramp to 
accommodate forecast traffic volumes. 

o Boone Road / Battle Creek Road – A traffic signal is needed at this location to 
accommodate forecast traffic demands. The critical eastbound minor street movement 
is forecast to operate at LOS “F” and over capacity during the p.m. peak hour.  A 
signal warrant analysis was conducted to identify the need for a traffic signal under 
existing zoning build-out conditions. The intersection meets Warrant 2 (four-hour 
vehicular volume) and Warrant 3 (peak hour volume), however, does not meet 
Warrant 1 (eight-hour vehicular volume). 

o Kuebler Boulevard / I-5 Southbound Ramp - This intersection is forecast to 
operate at a v/c ratio of 0.93 during the weekday p.m. peak hour, exceeding ODOT’s 
minimum v/c ratio of 0.85.  The heavy southbound right turn movement from the off-
ramp to westbound Kuebler Boulevard requires mitigation in the near-term. 
Reasonable mitigation that would return the I-5 southbound off-ramp to the minimum 
0.85 v/c ratio would be to re-stripe the I-5 southbound off-ramp approach to Kuebler 
Boulevard from a shared left/through lane to a shared left/through/right lane. ODOT 
has identified the need for interchange improvements and is currently in the process 
of securing funding for improvement projects. Although specific improvements have 
not been finalized, the need for duel southbound right-turn lanes is recommended to 
accommodate the heavy movement.  Assuming the widening of Kuebler Boulevard to 
two westbound through lanes from the I-5 Southbound Ramp to Battle Creek Road, 
the addition of a second southbound right-turn lane can be accommodated in by re-
striping the southbound shared left/through lane to a shared left/through/right lane. 

Proposed Zoning 2007 Total Traffic Conditions 

• Under forecast year 2007 total traffic conditions (assuming a reasonable worst-case buildout 
under the proposed zoning), the Kuebler Boulevard/Battle Creek Road and Kuebler 
Boulevard/27th Avenue intersections are forecast to continue to operate unacceptably from 2005 
existing traffic conditions. 

• Similar to the existing zoning scenario, the Boone Road/Battle Creek Road and Kuebler 
Boulevard/I-5 Southbound Ramp intersections are forecast to operate unacceptably. 

• The minor street northbound movement at the Boone Road/Cultus Avenue-Site-Driveway 
intersection is forecast to operate at LOS ”F” during the Saturday midday peak hour.  
Northbound motorists wanting to turn left or go straight will likely experience long delays during 
peak conditions due to the heavy eastbound movement into the proposed site. However, adequate 
capacity will be available for both northbound and southbound movements. 

• The same roadway improvements identified under existing zoning 2007 total traffic conditions 
would be needed to meet City of Salem and ODOT operating standards under proposed zoning 
2007 total traffic conditions. 
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• A queuing analysis determined that with the same roadway improvements identified under 
existing zoning 2007 total traffic conditions explained above in place, sufficient lane storage will 
exist at the study intersections in the immediate site vicinity. 

Proposed Kuebler Access Driveway 

• Pactrust is proposing a right-in only driveway along Kuebler Boulevard to improve vehicular 
access into the site. Providing limited access off Kuebler Boulevard would provide for a more 
convenient entrance into the site and would also reduce traffic along Battle Creek Road (south of 
Kuebler Boulevard) and Boone Road (east of Battle Creek Road). 

• All of the study intersections were found to operate acceptably under proposed zoning 2007 
mitigated traffic conditions with the proposed right-in access on Kuebler Boulevard during the 
weekday p.m. and Saturday midday peak hours. 

• A comparison of intersection operations at the Boone Road/Cultus Avenue-Site Driveway 
intersection with and without the proposed right-in only access reveals an improvement to that 
intersection. Both level of service and volume-to-capacity ratios for the minor street critical 
movements are forecast to improve to acceptable levels with the proposed right-in access on 
Kuebler Boulevard. 

Year 2025 Total Traffic Conditions 

• Under forecast year 2025 total traffic conditions (with the existing CO/RA zoning scenario), all 
of the study intersections along Kuebler Boulevard and Battle Creek Road are projected to 
operate unacceptably under both zoning scenarios during the weekday p.m. peak hour. 

• The proposed zone change meets the requirements of the Goal 12 – Transportation Planning 
Rule and the 1999 Oregon Highway Plan with the mitigation treatments in place along Kuebler 
Boulevard, Battle Creek Road, Boone Road, and 27th Avenue. These roadway improvements are 
provided under the Planning Horizon Year Traffic Conditions section (see Section 4, Table 10, 
page 42).   

RECOMMENDATIONS 

To ensure adequate safety and operation of the surrounding transportation system, the following 
improvements are recommended under the proposed zone change to meet or exceed the performance 
standard under build-out conditions and to avoid further degradation of intersection operations and to 
maintain the levels of service and v/c ratio under the current zoning for city facilities and v/c ratio for 
ODOT facilities under the planning horizon year conditions. 

• Kuebler Boulevard Improvement Project – City of Salem (Funded in the City CIP) 

o A second westbound travel lane, curb, and sidewalk from the I-5 southbound ramp 
terminal to approximately 1,600 feet west of Battle Creek Road. 

o Intersection improvements at Kuebler Boulevard/Battle Creek Road to add exclusive 
right-turn lanes along the northbound, southbound and westbound approaches. 

o A new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

o Traffic signal interconnect along Kuebler Boulevard from the I-5 northbound ramp 
terminal to Commercial Street. 
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• Provide an additional travel lane in the eastbound direction along Kuebler Boulevard from west 
of Battle Creek Road to the I-5 southbound ramp. 

• Install a traffic signal at the Battle Creek Road/Boone Road intersections. 

• Construct an exclusive northbound right-turn lane and provide overlap phasing for this 
movement at the Kuebler Boulevard/27th Avenue intersection. 

• Re-stripe the I-5 southbound off-ramp approach to Kuebler Boulevard from a shared left/through 
lane to a shared left/through/right lane. 

• Provide a right-in access driveway along Kuebler Boulevard, located approximately near the 
midpoint of Battle Creek Road and 27th Avenue. The eastbound right-turn lane should be an 
exclusive lane and designed to City of Salem standards. 

• Provide two egress lanes and one ingress lane at the access driveway along Boone Road, located 
opposite of Cultus Avenue. 

• Provide two egress lanes and one ingress lane at the access driveway along 27th Avenue, located 
approximately 400 feet to the south of Kuebler Boulevard. 

• Landscaping along the frontage of the property should be maintained to ensure adequate sight 
distance at the access driveways. 

CONCLUSION 

With the mitigation measures proposed in this report, the proposal satisfies the State and local 
transportation rule requirements for Plan Amendments. Additional details of the study methodology, 
findings, and recommendations are provided within this report. 

 



 

Section 2 

Introduction 
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Introduction 

PROJECT DESCRIPTION 

PacTrust is proposing a multi-purpose commercial development on approximately 28.4 acres of vacant 
land in Salem, Oregon. The proposed site is located along the south side of Kuebler Boulevard between 
Battle Creek Road and 27th Avenue.  The current zoning of the site is a combination of Commercial 
Office “CO” (5 acres) and Residential Agricultural “RA” (23.4 acres). PacTrust is proposing to change 
the RA zoning to Commercial Retail “CR”. In addition to the Zone Change, 18.4 acres will require a 
Comprehensive Plan Amendment from “Developing Residential” to “Commercial”.  Figure 1 shows a 
site vicinity map and Figure 2 illustrates the proposed site boundary.  

SCOPE OF THE REPORT 

This analysis identifies the transportation-related impacts associated with the proposed rezone and was 
prepared in accordance with the traffic impact analysis requirements of the City of Salem. The overall 
study area and study intersections for this project were selected based on a review of the local 
transportation system and direction provided by City staff. These assumptions were summarized in the 
October 17, 2005 scoping letter, which is included in Appendix “A”. Operational analyses were 
performed at the following intersections: 

 Kuebler Boulevard/Commercial Street  Kuebler Boulevard/I-5 Northbound Ramp 

 Kuebler Boulevard/Battle Creek Road  Kuebler Boulevard/36th Avenue 

 Kuebler Boulevard/27th Avenue  Boone Road/Battle Creek Road 

 Kuebler Boulevard/I-5 Southbound Ramp  Boone Road/Cultus Avenue 

 
This report addresses the following transportation issues: 

• Existing land use and transportation system conditions within the site vicinity; 

• Planned developments and transportation improvements in the study area; 

• Forecast year 2007 background traffic conditions during the weekday p.m. and Saturday midday 
peak periods; 

• Trip generation and distribution estimates for the development area under the existing and 
proposed zoning; 

• Forecast year 2007 total traffic conditions under the existing and proposed zoning during the 
weekday p.m. and Saturday midday peak periods;  

• Forecast year 2025 total traffic conditions under the existing and proposed zoning during the 
weekday p.m. peak period; and 

• Conclusions and recommendations. 







 

Section 3 

Existing Conditions 
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Existing Conditions 

The existing conditions analysis identifies site conditions and the current operational and geometric 
characteristics of roadways within the study area. The purpose of this section is to set the stage for a 
basis of comparison to future conditions.  

The site of the proposed development was visited and inventoried in July 2005. At that time, information 
was collected regarding site conditions, adjacent land uses, existing traffic operations, and transportation 
facilities in the study area.  

SITE CONDITIONS AND ADJACENT LAND USES 

The vacant site is bordered by Kuebler Boulevard to the north, Battle Creek Road to the west, 27th 
Avenue to the east, and Boone Road to the south. The Abiqua School building, which currently houses a 
private school and offices, is located west of the site. Residential land uses are also west of the site. To 
the north across Kuebler Boulevard is a church, and vacant land that is designated for residential 
development.  

From a land use perspective according to the City of Salem Comprehensive Plan, the current site is 
composed of 10 acres designated for commercial use and 18.4 acres designated for residential use.  

TRANSPORTATION FACILITIES 

Roadway Facilities 

An examination of the site vicinity revealed that four primary roadway facilities would accommodate 
the majority of site-generated traffic. As illustrated in Figure 1, these roadways include Kuebler 
Boulevard, Battle Creek Road, 27th Avenue, and Boone Road. These roadway facilities and other 
supporting roadways that are pertinent to this traffic study are summarized in Table 1. Figure 3 
illustrates the location of the study intersections formed by these roadways as well as the respective lane 
configuration and traffic control devices. 

Table 1  
Existing Transportation Facilities and Roadway Designations  

Roadway Classification 
Cross 

Section 
Speed 
Limit Sidewalks? 

Bicycle 
Lanes? 

On-
Street 

Parking? 

Kuebler Boulevard Parkway 2 lanes 45 No Yes No 

Battle Creek Road Minor Arterial 2 lanes 35 
Partial 

(west side) Yes  No 

27th Avenue Collector 2 lanes 30 No Yes No 

Boone Road Collector 2 lanes 30  
Partial  

(south side) Yes No 

Commercial Street Major Arterial 5 lanes 45 Yes Yes No 

Cultus Avenue Local Street 2 lanes NP Yes No Yes 
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Transit Facilities 

Cherriots is the bus transit system serving the Salem-Keizer metropolitan area and currently offers 
service to the site by the 22-Battle Creek bus route, a loop route serving south Salem and the downtown. 
Within the site vicinity, service is provided along Battle Creek Road during weekdays and Saturdays 
from approximately 6:00 a.m. to 10:15 p.m., with one hour headways. No service is provided on 
Sundays. 

TRAFFIC VOLUMES AND PEAK HOUR OPERATIONS 

Manual turning movement counts were obtained for the study intersections on a mid-week day and a 
Saturday in July 2005. These counts were conducted during the weekday evening (4:00 p.m. - 6:00 p.m.) 
and Saturday midday (12:00 p.m. – 2:00 p.m.) hours. The turning movement counts from the weekday 
p.m. and Saturday midday peak hours were summarized and rounded to the nearest five vehicles per 
hour as shown in Figure 4. The weekday evening peak hour was found to occur between 4:30 and 5:30 
p.m. while the Saturday midday peak hour was found to occur between 12:00 and 1:00 p.m. Appendix 
“B” contains the traffic count sheets used in this study. 

Current Intersection Operations 

All level-of-service analyses described in this report were performed in accordance with the procedures 
stated in the 2000 Highway Capacity Manual (1). A description of level-of-service and the criteria by 
which they are determined is presented in Appendix “C.” Appendix “C” also indicates how level-of-
service is measured and what is generally considered the acceptable range of level-of-service.  

To ensure that this analysis was based on a reasonable worst-case scenario, the peak 15-minute flow rate 
during the weekday p.m. and Saturday midday peak hours was used in the evaluation of all intersection 
levels of service. For this reason, the analyses reflect conditions that are only likely to occur for 15 
minutes out of each average peak hour. Traffic conditions during all other weekday hours will likely 
operate under better conditions than those described in this report. 

For unsignalized intersections, level-of-service is based on the intersection’s capacity to accommodate 
the worst or critical movement. The City of Salem considers level-of-service “E” to be the minimum 
acceptable operations standard for unsignalized intersections. For signalized intersections, the City of 
Salem considers level-of-service “D” and a maximum volume-to-capacity ratio of 0.90 to be the 
minimum acceptable operations standard. 

The I-5/SE Kuebler Boulevard ramp terminal intersections are ODOT owned facilities, subject to the 
operations standards defined in the 1999 Oregon Highway Plan (2). According to the 1999 Oregon 
Highway Plan, both signalized ramp terminal intersections are required to operate at or below a volume-
to-capacity ratio of 0.85 during the peak hours. 

Figures 4 shows the level-of-service and volume-to-capacity results for each of the study intersections 
under weekday p.m. and Saturday midday peak hours. The results presented in the figures indicate that 
all of the study intersections are currently operating acceptably during the weekday p.m. and Saturday 
midday peak hours with the exception of the Kuebler Boulevard/Battle Creek Road and Kuebler 
Boulevard/27th Avenue intersections.  Appendix “D” includes the 2005 existing conditions operations 
worksheets.   
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Kuebler Boulevard / Battle Creek Road 

This intersection experiences a volume-to-capacity ratio of 0.90 with average delays over 50 seconds.  
Field observations reveal heavy congestion along Kuebler Boulevard, particularly in the westbound 
direction during the weekday p.m. peak hour.  Frequent cycle failures and buildup of long vehicle 
queues were observed along Kuebler Boulevard. 

Kuebler Boulevard / 27th Avenue 

The minor street southbound movement currently operates at LOS “F” during both the weekday p.m. 
and Saturday midday peak hours. Field observations reveal that the mainline congestion makes it 
difficult for motorists to turn onto Kuebler Boulevard from 27th Avenue, and as such causes heavy 
delays for drivers on the minor approaches. 

A signal warrant analysis was conducted to determine whether a traffic signal should be installed at this 
location. The Manual on Uniform Traffic Control Devices (MUTCD) – Millennium Edition (3) provides 
guidelines and factors for justifying the installation of traffic signals. The need for a traffic signal is 
determined through analysis of the following traffic applicable signal warrants: 

• Warrant 1: Eight-Hour Volume 

• Warrant 2: Four-Hour Volume 

• Warrant 3: Peak Hour 

Based on the results of the warrant analysis, a traffic signal is warranted at this intersection under 2005 
existing traffic conditions. Appendix “E” includes the 2005 existing conditions signal warrant analysis 
worksheet. 

Traffic Safety 

The crash histories of the respective study intersections were reviewed in an effort to identify potential 
intersection safety issues. Crash records from the five most recent years of data were obtained from 
ODOT. A summary of the crash data is provided in the following paragraphs. 

Crash rates of intersections are often expressed in crashes per million entering vehicles (MEV) for 
evaluation purposes. These calculations are presented in Table 2 and show that the Kuebler Boulevard/I-
5 Southbound Ramp intersection has a high crash rate in comparison to the other study intersections.  



PacTrust Kuebler Project  September 2006 

  Existing Conditions  |  17 
  

Table 2  
Study Intersection Crash Rates (2000-2004) 

Intersection 
Number of 
Crashes 

Crashes 
Per Year 

Peak Hour 
TEV 

MEV/ 
Year 

Crashes/ 
MEV 

Kuebler Blvd / Commercial St 46 9.2 4,404 16.07 0.57 

Kuebler Blvd / Battle Creek Rd 24 4.8 2,617 9.55 0.50 

Kuebler Blvd / 27th Ave 6 1.2 2,223 8.11 0.15 

Kuebler Blvd / I-5 SB Ramp 53 10.6 2,415 8.14 1.20 

Kuebler Blvd / I-5 NB Ramp 19 3.8 2,044 7.46 0.51 

Kuebler Blvd / 36th Ave 10 2.0 1,766 6.45 0.31 

Boone Rd / Battle Creek Rd 14 2.8 964 3.52 0.80 

 

Based on this crash rate, the patterns amongst the crashes were evaluated to determine if there are any 
operational or geometric deficiencies that are potentially contributing to the crash patterns. The results 
of this analysis are summarized in Table 3. 

Table 3  
Study Intersection Crash Type Summary (2000-2004) 

Collision Type Severity 

Intersection 

Number 
of 

Crashes 
Rear 
End 

Turning/ 
Side Swipe Angle Other 

Property 
Damage  

Personal 
Injury 

Kuebler Blvd / Commercial St 46 33 8 4 1 4 42 

Kuebler Blvd / Battle Creek Rd 24 17 4 3 0 3 21 

Kuebler Blvd / 27th Ave 6 4 2 0 0 3 3 

Kuebler Blvd / I-5 SB Ramp 53 42 8 2 1 15 38 

Kuebler Blvd / I-5 NB Ramp 19 15 3 0 1 0 19 

Kuebler Blvd / 36th Ave 10 1 4 4 1 3 7 

Boone Rd / Battle Creek Rd 14 0 3 11 0 2 12 

 

As illustrated in Table 3, the patterns amongst the crashes were evaluated to determine if there are any 
operational or geometric deficiencies that are potentially contributing to the crash patterns. Looking at 
the Kuebler Boulevard/I-5 Southbound Ramp intersection, it is revealed that the majority of crashes 
involved rear-end collisions. This crash type is consistent with high volume signalized intersections. A 
close inspection of the rear-end collisions revealed the southbound right turns to have the majority of 
rear-end collisions. It is recommended that the City of Salem and ODOT continue to monitor all of the 
study intersections for the development of more defined intersection collision patterns. Appendix “F” 
includes the crash data. 



 

Section 4 

Traffic Impact Analysis 
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Traffic Impact Analysis 

Kittelson & Associates, Inc., on behalf of the applicant, PacTrust, has prepared this report to provide the 
City of Salem and the Oregon Department of Transportation with a detailed assessment of the short- and 
long-range traffic impacts associated with a comprehensive plan amendment and zone change of 23.4 
acres of property located on the southeast corner of the intersection of Kuebler Boulevard and Battle 
Creek Road.  This work effort is mandated by the Transportation Planning Rule (OAR 660-012-0060), 
as the proposed zone change will involve the redefinition of a portion of the property from Residential 
Agricultural “RA” to Retail Commercial “CR”.  For purposes of this TIA, the zoning designation for 
the 28.4-acre subject property is proposed to be changed from CO/RA to CO/CR, however, the current 
plan and zone change application applies to 18.4 acres. The TIA assumes a zone change of 23.4 acres of 
RA to be changed to CR. 

Approval of PacTrust’s proposal for a plan and zone amendment will change the City's comprehensive 
plan and zoning maps, which are acknowledged land use regulations.  In order to be approved, the 
proposed plan and zone amendments must comply with the Transportation Planning Rule (TPR). The 
policies of the Oregon Highway Plan (OHP) are relevant where ODOT facilities are affected. 

The transportation impact analysis identifies how the study area’s transportation system will operate if 
the 23.4 acre subject property is rezoned from CO/RA to CO/CR, as well as the development of the 5 
acre property under its existing plan designation, in the year that the proposed development will 
experience full build as well as under year 2025 traffic conditions. The impact of traffic generated by the 
proposed rezone during typical weekday p.m. and Saturday midday peak hours was examined as 
summarized below: 

• Planned developments and transportation improvements in the site vicinity were identified and 
reviewed. 

• Background weekday p.m. and Saturday midday peak hour traffic conditions for the year 2007 
were analyzed. To account for regional growth in the site vicinity an annual growth rate of two-
percent was applied to existing traffic volumes at the study area intersections. 

• The potential land uses within each zone designation were reviewed, and a reasonable worst case 
development scenario for the site was estimated under the proposed zoning designation. 

• Based on the reasonable worse-case development scenario under the proposed zoning, the future 
daily, p.m. peak hour and Saturday midday peak hour trips were estimated and compared against 
the existing zoning scenario. 

• A trip distribution pattern was derived through a review of existing traffic volumes, local 
transportation facilities, planned developments in the site vicinity, and conversations with City of 
Salem staff. 

• Predicted site-generated traffic from site build-out under existing and proposed zoning was 
added to the background traffic volumes to evaluate total traffic operations at the study area 
intersections during the weekday p.m. and Saturday midday peak hours. 
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• Forecast year 2025 total traffic conditions were analyzed during the weekday p.m. and Saturday 
midday peak hour for both the existing and proposed zoning build out scenarios. 

• The proposed zone change was reviewed for compliance with Section 660-12-060 of the 
Transportation Planning Rule (TPR) and for consistency with the 1999 Oregon Highway Plan. 

2007 BACKGROUND TRAFFIC CONDITIONS 

The background traffic analysis examines how the study area’s transportation system will operate in the 
year the proposed development is expected to open. This analysis includes traffic growth due to specific 
development within the study area and from general growth in the region, but does not include traffic 
from the proposed site.  

Planned Developments and Transportation Improvements 

As part of this analysis, planned developments within the study vicinity that could affect background 
traffic at the study intersections were identified and reviewed. The traffic associated with these 
developments is classified as in-process traffic, or traffic that will be generated by other approved 
projects that have not yet been constructed or are not fully occupied at the time of the analysis. Based on 
conversations with City staff, although several planned developments were identified within the 20 year 
planning horizon, none are expected prior to 2008. 

In addition to investigating the planned developments located within the study area, planned 
transportation improvement projects within the site vicinity were reviewed to identify how future traffic 
patterns may change within the 2007 and 2025 horizon years. Based on conversations with City and 
ODOT staff, although several funded transportation improvements were identified within the 20 year 
planning horizon, none are expected prior to 2008. 

2007 Background Traffic Volumes 

Year 2007 background traffic volumes were developed to account for regional traffic growth in the 
study area. An annual growth rate of 2 percent was applied to the study intersections. This growth factor 
was developed based on a review of historical traffic volumes, planned developments in the site vicinity, 
traffic forecasts taken from the May 2005 Draft Kuebler Interchange Access Management Plan 
Operational and Safety Analyses and City of Salem Transportation System Plan that were developed 
using the Salem/Keiser Area Transportation Study’s (SKATS) EMME2 travel demand model, and 
direction from City of Salem staff. Figure 5 shows the resulting forecast year 2007 background traffic 
volumes during the weekday p.m. and Saturday midday peak hours respectively. 

Traffic Operations Analysis 

Using the weekday p.m. and Saturday midday peak hour turning movement volumes shown in Figure 5, 
an operational analysis was conducted at each study intersection to determine the 2007 background 
traffic intersection operations. As indicated by this figure, the background traffic analysis determined 
that all of the study intersections are forecast to continue to operate acceptably during both the weekday 
p.m. and Saturday midday peak hours with the exception of Kuebler Boulevard/Battle Creek Road and 
Kuebler Boulevard/27th Avenue intersections. Roadway improvements would be required to return these 
intersections to acceptable levels of service under the year 2007 background traffic conditions. Appendix 
“G” contains the year 2007 background traffic operations worksheets.  
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City of Salem Improvements - Kuebler Boulevard Improvement Project  

Based on conversations with City staff, the City of Salem has received authorization for federal funds 
towards improving Kuebler Boulevard from I-5 through Battle Creek Road. These are funded 
improvements on the City’s Capital Improvement Program (CIP). The design phase for the Kuebler 
Boulevard Improvement Project is currently underway and project completion is expected in 2008 
according to City staff. This improvement project includes the following: 

• A second westbound travel lane, curb, and sidewalk from the I-5 southbound ramp terminal to 
approximately 1,600 feet west of Battle Creek Road. 

• Intersection improvements at Kuebler Boulevard/Battle Creek Road to add exclusive right-turn lanes 
along the northbound, southbound and westbound approaches. 

• A new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

• Traffic signal interconnect along Kuebler Boulevard from the I-5 northbound ramp terminal to 
Commercial Street. 

These improvements are identified as needed improvements in the City of Salem Transportation System 
Plan (TSP) and by other transportation studies and are shown in Figure 6. Table 4 shows the resulting 
forecast year 2007 mitigated background traffic operations during the weekday p.m. and Saturday 
midday peak hours.  

Table 4  
2007 Background Traffic Conditions 

Mitigation Treatments and Resultant Intersection Operations 

Intersection Condition 
V/C Ratio / 

LOS Funded Improvements 

Resultant  
V/C Ratio / 

LOS 

Weekday PM 0.94 / E 0.90 / D 

Kuebler Blvd/ 
Battle Creek Rd 

Saturday Midday  

0.74 / C 

- Provide a second westbound through 
lane 

- Add exclusive right-turn lanes along 
the northbound, southbound, and 
westbound approaches 

0.73 / C 

Weekday PM > 1.0 / F 1 0.51 / B 
Kuebler Blvd/ 
27th Ave Saturday Midday  0.14 / F 1  

- Signalize intersection 

- Provide a second westbound through 
lane 0.36 / A 

1V/C Ratio / LOS represents the critical minor street movement at the intersection. 
 

As indicated above in Table 4, the mitigated background traffic analysis determined that all of the study 
intersections are forecast to operate acceptably. Appendix “H” contains the year 2007 mitigated 
background traffic operations worksheets. 
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ZONING SCENARIOS 

For the purposes of this analysis, the following reasonable maximum development scenarios were used 
to compare the traffic impacts of the existing zoning to the proposed zoning scenario. 

Existing Zoning 

The existing zoning on the 28.4-acre site is a combination of CO (5-acres) and RA (23.4-acres). The 
City of Salem’s Revised Code related to zoning was used for developing a reasonable worst-case 
development scenario. The existing zoning scenario was developed based on the following criteria:  

• 5-acres of “CO” zoned property, 10 acres is designated for Commercial by the Salem 
Comprehensive Plan (5 acres remain zoned RA). 

ο Average employment density of 31 jobs per acres based on the May 2005 Draft Kuebler 
Interchange Access Management Plan Operational and Safety Analyses. 

• 23.4-acres of “RA” zoned property, 18.4 acres is currently designated as Developing Residential 
by the Salem Comprehensive Plan, but proposed to be changed to Commercial. 

ο Single-family detached homes per City of Salem Development Code. 

ο Minimum lot area permitted for single family detached homes is 4,000 square feet 
resulting in a residential density of 10.89 units per acre. 

Proposed Zoning 

For purposes of this TIA, the zoning designation for the 28.4-acre subject property is proposed to be 
changed from CO/RA to CO/CR, however, the current plan and zone change application applies to 18.4 
acres. The TIA assumes a zone change of 23.4 acres of RA to be changed to CR.  The 5-acres of CO 
will remain the same.  The proposed zoning scenario was developed based on the CR zone requirements 
included in the City of Salem Development Code.  The subject property was assumed to include 290,000 
square-feet of shopping center space and 24,000 square-feet of medical-dental office space, and 
represents a reasonable worse-case development scenario under the proposed zoning. 

TRIP GENERATION 

The trip generation estimates for the two zoning scenarios (existing and proposed) were derived from 
empirical observations at other similar developments. These observations are summarized in the 
standard reference manual, Trip Generation, 7th Edition, published by the Institute of Transportation 
Engineers (4).  

Under the proposing zoning scenario, a percentage of trips generated by the two land uses can be 
classified as internal trips (trips generated to other uses within the development that result in one joint 
trip to the site). To quantify the impact of these trips, the methodology outlined in the Institute of 
Transportation Engineers’ Trip Generation Handbook (5).  In addition to internal trips, it was also 
assumed that a portion of the total site generated trips would include pass-by trips (trips currently on the 
adjacent roadways that would be drawn to the new development). To quantify the impact of these trips, 
pass-by rate data was obtained from the Institute of Transportation Engineer’s Trip Generation 
Handbook.  
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Table 5 summarizes the estimated site trip generation during a typical weekday as well as during the 
weekday p.m. and Saturday midday peak hours for the existing and proposed zoning scenarios (all trip 
ends have been rounded to the nearest five trips). 

Table 5  
Estimated Trip Generation 

Weekday PM Peak 
Hour Trips 

Saturday Midday 
Peak Hour Trips 

Land Use 
ITE 

Code 
Size 

 

Daily 
Trips Total In Out Total In Out 

Existing Zoning 

Medical-Dental Office Building 720 
310 

Employees 2,750 325 110 215 270 155 115 

Single-Family Detached 
Housing 210 190 Units 1,825 190 120 70 180 100 80 

Total Net New Trips   4,575 515 230 285 450 255 195 

Proposed Zoning 

Shopping Center 820 
290,000  

Sq ft. 
13,570 1,260 685 745 1,730 900 830 

   Pass-by Trips 

   (34% Weekday,26% Saturday) 
  (4,610)1 (430) (215) (215) (450) (225) (225) 

Medical Dental Office Building 720 
24,000  

Sq ft. 
870 90 25 65 85 50 35 

   Internal Trips (20%)   (170) (20) (5) (15) (15) (10) (5) 

Total Site Generated Trips 

 - Internal Trips 

 - Pass-by Trips  

14,440 

(170) 

(4,610) 

1,350 

(20) 

(430) 

630 

(5) 

(215) 

720 

(15) 

(215) 

1,815 

(15) 

(450) 

950 

(10) 

(225) 

865 

(5) 

(225) 

Total Net New Trips 9,660 900 410 490 1,350 715 635 

1Due to lack of ITE data, daily pass-by trip rates were obtained from weekday p.m. peak hour data. 

 

Under the existing zoning, the site could generate up to 4,575 net new daily weekday trips on the 
adjacent street system. Of these trips, approximately 515 net new trips would occur during the weekday 
p.m. peak hour and 450 net new trips would occur during the Saturday midday peak hour. Under the 
proposed zoning, the site could generate up to 9,660 net new daily weekday trips on the adjacent street 
system. Of these trips, approximately 900 net new trips would occur during the weekday p.m. peak hour 
and 1,350 net new trips would occur during the Saturday midday peak hour. 
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TRIP DISTRIBUTION 

The distribution of site-generated trips onto the study area roadway system was estimated based on an 
examination of the transportation facilities within the site vicinity, existing peak hour directional travel 
characteristics, an understanding of the surrounding roadway network, and select zone model plots from 
the Salem-Keizer Area Transportation Study (SKATS). This trip distribution pattern was reviewed and 
approved for use by the City of Salem. The resulting estimated trip distribution pattern is illustrated in 
Figure 7. 

Figures 8 and 9 show the trip assignment for the existing zoning trip generation and the proposed zoning 
trip generation, respectively. 

ACCESS SCENARIO 

Access to the subject property was assumed via two full site driveways, one onto 27th Avenue and the 
other onto Boone Road, opposite of Cultus Avenue. This access scenario was evaluated under both 
zoning conditions.  

In addition, Pactrust is proposing a right-in only driveway along Kuebler Boulevard to improve 
vehicular access into the site. Providing limited access off Kuebler Boulevard would provide for a more 
convenient entrance into the site and would also reduce traffic along Battle Creek Road (south of 
Kuebler Boulevard) and Boone Road (east of Battle Creek Road). This access scenario was evaluated 
under the proposed zoning scenario. 

2007 TOTAL TRAFFIC CONDITIONS  

The 2007 total traffic conditions analysis forecasts how the study area’s transportation system will 
operate with the reasonable maximum development of the existing CO/RA zoning scenario and the 
proposed CO/CR zoning scenario.  

Existing Zoning 

For the year 2007 total traffic analysis under the existing CO/RA zoning scenario, the 2007 background 
traffic volumes for the weekday p.m. and Saturday midday peak hours shown in Figure 5 were added to 
the existing zoning site-generated traffic shown in Figure 8 to arrive at the existing zoning 2007 total 
traffic volumes shown in Figure 10. 

Figure 10 also provides a summary of the forecast total traffic operations analyses associated with full 
build-out of a reasonable maximum development of the existing CO/RA zoning scenario. As indicated 
by the respective figure, the following intersections are forecast to operate over City and ODOT 
standards: 

• Boone Road/Battle Creek Road 

• Kuebler Boulevard/I-5 Southbound Ramp 
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In addition, the following intersections are forecast to continue to operate unacceptably from 2005 
existing traffic conditions. 

• Kuebler Boulevard/Battle Creek Road 

• Kuebler Boulevard/27th Avenue 

Improvements have been identified at all of these locations and will be further discussed below in the 
following section. Appendix “I” contains the existing zoning 2007 total traffic operations worksheets. 

Mitigations 

In addition to the City of Salem improvements to Kuebler Boulevard, additional improvements are 
needed along Kuebler Boulevard and at the Boone Road/Battle Creek Road and Kuebler Boulevard/I-5 
southbound ramp intersections.  

• Kuebler Boulevard - An additional eastbound through lane is needed along Kuebler Boulevard 
from west of Battle Creek Road to the I-5 southbound ramp to accommodate forecast traffic 
volumes. 

• Boone Road / Battle Creek Road - A traffic signal is needed at this location to accommodate 
forecast traffic demands. The critical eastbound minor street movement is forecast to operate at 
LOS “F” and over capacity during the p.m. peak hour.  A signal warrant analysis was conducted 
to identify the need for a traffic signal under existing zoning build-out conditions. The 
intersection meets Warrant 2 (four-hour vehicular volume) and Warrant 3 (peak hour volume), 
however, does not meet Warrant 1 (eight-hour vehicular volume). Appendix “J” contains the 
Boone Road/Battle Creek Road signal warrant analysis worksheet. 

• Kuebler Boulevard / I-5 Southbound Ramp - This intersection is forecast to operate at a v/c 
ratio of 0.93 during the weekday p.m. peak hour, exceeding ODOT’s minimum v/c ratio of 0.85.  
The heavy southbound right turn movement from the off-ramp to westbound Kuebler Boulevard 
requires mitigation in the near-term. ODOT has identified the need for improvements at both 
ramp terminal intersections, and is currently in the process of securing funding for improvement 
projects. Although specific improvements have not been finalized, the need for duel southbound 
right-turn lanes is recommended to accommodate the heavy movement.  Assuming the widening 
of Kuebler Boulevard to two westbound through lanes from the I-5 Southbound Ramp to Battle 
Creek Road, the addition of a second southbound right-turn lane can be accommodated in by re-
striping the southbound shared left/through lane to a shared left/through/right lane. 

Widening of Kuebler Boulevard, the improvements identified for the intersections of Boone Road/Battle 
Creek Road and Kuebler Boulevard/I-5 southbound ramp, and the Kuebler Boulevard Improvement 
Project would be required to return these intersections to acceptable operations under existing zoning 
2007 total traffic conditions. Table 6 summarizes the resulting existing zoning 2007 mitigated total 
traffic operations during the weekday p.m. and Saturday midday peak hours.  
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Table 6  
Existing Zoning 2007 Total Traffic Conditions 

Mitigation Treatments and Resultant Intersection Operations 

Intersection Condition 
V/C Ratio / 

LOS 

City of Salem 
Improvements 

( V/C Ratio / LOS ) 
Proposed 

Improvements 

Resultant  
V/C Ratio 

/ LOS 

Weekday PM 0.98 / F 0.93 / D 0.65 / D 
Kuebler Blvd/ 
Battle Creek Rd Saturday 

Midday  0.85 / D 0.84 / C 

- Provide a second 
eastbound through lane. 0.52 / C 

Weekday PM > 1.0 / F 1 0.88 / C 0.56 / C 
Kuebler Blvd/ 
27th Ave Saturday 

Midday  >1.0 / F 1  0.69 / C 

- Provide a second 
eastbound through lane. 0.42 / B 

Weekday PM >1.0 / F1 >1.0 / F1 0.45 / C 
Boone Rd/ 
Battle Creek Rd Saturday 

Midday  0.52 / D 0.52 / D 

- Signalize intersection 

- Provide an exclusive 
westbound right-turn lane. 0.34 / C 

Weekday PM 0.93 / D 0.93 / D 0.76 / C Kuebler Blvd/ 
I-5 Southbound 
Ramp 

Saturday 
Midday  0.59 / B 0.59 / B 

- Re-striping the southbound 
shared left/through lane to a 
shared left/through/right 
lane. 

0.55 / B 

1V/C Ratio / LOS represents the critical minor street movement at the intersection. 

As indicated in Table 6, the mitigated existing zoning total traffic analysis determined that all of the 
study intersections are forecast to operate acceptably. Appendix “K” contains the existing zoning 2007 
mitigated total traffic operations worksheets. 

Proposed Zoning 

For the year 2007 total traffic analysis under the proposed CO/CR zoning scenario, the 2007 background 
traffic volumes for the weekday p.m. and Saturday midday peak hours shown in Figure 5 were added to 
the proposed zoning site-generated traffic shown in Figure 9 to arrive at the proposed zoning 2007 total 
traffic volumes shown in Figure 11. 

Figure 11 provides a summary of the forecast total traffic operations analyses associated with full build-
out of the site under the proposed CO/CR zoning scenario. As indicated in the respective figure, the 
following intersections are forecast to continue to operate unacceptably from 2005 existing traffic 
conditions. 

• Kuebler Boulevard/Battle Creek Road 

• Kuebler Boulevard/27th Avenue 

Similar to the existing zoning scenario, the following intersections are forecast to operate unacceptably.  

• Boone Road/Battle Creek Road 

• Kuebler Boulevard/I-5 Southbound Ramp 

All other study intersections are forecast to continue to operate acceptably during the weekday p.m. and 
Saturday midday peak hours with the exception of the Boone Road/Cultus Avenue-Site Driveway 
intersection. Appendix “L” contains the proposed zoning 2007 total traffic operations worksheets. 
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Boone Road / Cultus Avenue-Site Driveway 

The minor street northbound movement at the Boone Road/Cultus Avenue-Site-Driveway intersection is 
forecast to operate at LOS ”F” during the Saturday midday peak hour.  Northbound motorists wanting to 
turn left or go straight will likely experience long delays during peak conditions due to the heavy 
eastbound movement into the proposed site. However, adequate capacity will be available for both 
northbound and southbound movements. 

Mitigations 

The same roadway improvements identified under existing zoning 2007 total traffic conditions would be 
needed to meet City of Salem and ODOT operating standards under proposed zoning 2007 total traffic 
conditions.  Figure 12 shows the existing and proposed zoning recommended roadway network. Table 7 
summarizes the resulting existing zoning 2007 mitigated total traffic operations during the weekday p.m. 
and Saturday midday peak hours.  

Table 7  
Proposed Zoning 2007 Total Traffic Conditions 

Mitigation Treatments and Resultant Intersection Operations 

Intersection Condition 
V/C Ratio / 

LOS 

City of Salem 
Improvements 

( V/C Ratio / LOS ) 
Proposed 

Improvements 

Resultant  
V/C Ratio 

/ LOS 

Weekday PM > 1.0 / F 1 > 1.0 / F 1 0.73 / D 
Kuebler Blvd/ 
Battle Creek Rd Saturday 

Midday  > 1.0 / F 1 > 1.0 / F 1 

- Provide a second 
eastbound through lane. 0.70 / C 

Weekday PM > 1.0 / F 1 0.96 / D 0.66 / C 
Kuebler Blvd/ 
27th Ave Saturday 

Midday  > 1.0 / F 1 0.88 / D 

- Provide a second 
eastbound through lane. 0.62 / C 

Weekday PM > 1.0 / F 1 > 1.0 / F 1 0.57 / C 
Boone Rd/ 
Battle Creek Rd Saturday 

Midday  > 1.0 / F 1 > 1.0 / F 1 

- Signalize intersection 

- Provide an exclusive 
westbound right-turn lane. 0.60 / C 

Weekday PM 0.98 / D 0.98 / D 0.80 / C 
Kuebler Blvd/ 
I-5 Southbound 
Ramp 

Saturday 
Midday  0.74 / C 0.74 / C 

- Re-striping the 
southbound shared 
left/through lane to a 
shared left/through/right 
lane. 

0.61 / B 

1V/C Ratio / LOS represents the critical minor street movement at the intersection. 

As shown in Table 7, assuming the improvements shown in Figure 12, all of the study intersections are 
forecast to operate acceptably. Appendix “M” contains the proposed zoning 2007 mitigated total traffic 
operations worksheets. 

Kuebler Boulevard / 27th Avenue Intersection 

Based on the results of the existing zoning and proposed zoning 2007 total traffic conditions analysis, 
the Kuebler Boulevard/27th Avenue intersection is forecast to meet City of Salem operating standards 
assuming signalization and widening of Kuebler Boulevard to 5-lanes. However, to better service the 
northbound approach along 27th Avenue and minimize vehicle queues, it is recommended that an 
exclusive northbound right-turn lane and overlap phasing be provided at the Kuebler Boulevard/27th 
Avenue intersection. 
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Queuing Analysis 

A 95th percentile queuing analysis, based on SimTraffic, was performed at the site-access driveways and 
adjacent intersections to ensure that adequate vehicle storage will be available with full site build-out. 
Table 8 summarize the results of the signalized and unsignalized queuing analyses for proposed zoning 
full site build-out traffic conditions. 

Table 8  
Estimated 95th Percentile Queue Lengths 

Intersection 
Movement & 

Approach 

Weekday 
PM Peak 
Hour (ft) 

Saturday 
Mid-Day 
Peak (ft) 

Available 
Storage 

(ft) 

Adequate 
Storage 

Available? 

NB LT 286 292 300 1 Yes 

NB TH/RT 176 206 400 Yes 

WB LT 158 163 200 Yes 

SE Kuebler Boulevard at  
Battle Creek Rd 

WB TH/RT 560 376 700+ Yes 

SB LT 224 311 350 1 Yes 

SB TH/RT 192 244 400 Yes 

WB LT/TH 417 159 500+  Yes 

Boone Road at  
Battle Creek Road 

WB RT 162 127 2251 Yes 

NB LT 137 156 225 1 Yes 

NB TH/RT 358 378 400 Yes 

EB LT 54 23 200 Yes 

EB TH/RT 484 455 700+ Yes 

WB LT 371 260 400 1 Yes 

SE Kuebler Boulevard at  
27th Avenue 

WB TH/RT 450 455 700+ Yes 

WB LT 114 111 250 Yes 

WB TH 172 158 700+ Yes 
SE Kuebler Boulevard at 
I-5 Southbound Ramp 

EB TH/RT 512 437 700+ Yes 

SE Kuebler Boulevard at 
I-5 Northbound Ramp EB TH 556 321 700+ Yes 

Boone Road at 
Site Driveway EB LT 92 73 200 1 Yes 

1 Proposed distance to be constructed. 

As shown in Table 8, the queuing analysis determined that with proposed off-site transportation 
improvements in place, sufficient lane storage will exist at the study intersections, as well as the 
proposed site-access driveways to Kuebler Boulevard, 27th Avenue, and Boone Road. Appendix “N” 
contains the queuing analysis summary worksheets. 

 





PacTrust Kuebler Project  September 2006 

  Traffic Impact Analysis  |  38 
  

Proposed Kuebler Right-In Driveway 

Pactrust is proposing a right-in only driveway along Kuebler Boulevard to improve vehicular access into 
the site. Providing limited access off Kuebler Boulevard would provide for a more convenient entrance 
into the site and would also reduce traffic along Battle Creek Road (south of Kuebler Boulevard) and 
Boone Road (east of Battle Creek Road). 

Figure 13 shows the proposed zoning 2007 mitigated traffic conditions with the proposed right-in access 
on Kuebler Boulevard. As evidenced by the figure, all of the study intersections were found to operate 
acceptably during the weekday p.m. and Saturday midday peak hour. In addition, a comparison of 
intersection operations at the Boone Road/Cultus Avenue-Site Driveway intersection with and without 
the proposed right-in only access reveals an improvement to that intersection. Table 9 shows a 
comparison of intersection operations with and without the proposed right-in only driveway under 
proposed zoning 2007 mitigated total traffic conditions. 

Table 9  
Comparison of Intersection Operations 

Proposed Zoning 2007 Mitigated Total Traffic Conditions – With and Without Kuebler Driveway 

Intersection Condition Critical Movement 

Mitigated 
Conditions 1 

V/C Ratio / LOS 

Mitigated Conditions1 
w/ Right-In Access on 

Kuebler 
V/C Ratio / LOS 

Weekday PM Southbound 0.26 / E 0.17 / C Boone Rd/ 
Cultus Ave Saturday Midday  Northbound 0.75 / F 0.24 / C 

1 Includes all improvements identified in Figure 12 – Existing and Proposed Zoning Recommended Roadway Network.  

As shown in Table 9, both level of service and volume-to-capacity ratios for the minor street critical 
movements are forecast to improve with the proposed right-in access on Kuebler Boulevard. Appendix 
“O” contains the proposed zoning 2007 mitigated (w/ Kuebler access) total traffic operations 
worksheets. 

PLANNING HORIZON YEAR TRAFFIC CONDITIONS   

In land use cases involving an amendment to a local comprehensive plan, the Oregon Highway Plan 
Implementation Action 1F.2 anticipates an analysis of future year traffic conditions for either the 
planning horizon year as documented in the locally adopted Transportation System Plan (TSP), or a 15-
year forecast, whichever is greater.  Based on the long-range traffic forecasts contained in the City of 
Salem TSP, a forecast year of 2025 was selected for all study intersection located within the city limits 
of Salem. 

Traffic Forecast Methodology 

Year 2025 base traffic volumes were developed to account for regional growth and other planned 
developments in the study area. An annual growth rate of 1.0 percent was applied to the study 
intersections based a review of long-term traffic projections found in the following documents. 

• Salem Transportation System Plan (6) 

• DRAFT Kuebler Interchange Access Management Plan (7) 
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• Salem Regional Employment Center Transportation Impact Analysis (8) 

• Sustainable Fairview Development Plan (9) 

In addition, based on conversations with staff from the City of Salem, the traffic estimated to be 
generated from the Salem Regional Employment Center, Sustainable Fairview Development Plan, and 
potentially proposed Eagles Nest Development were incorporated into the impact analysis. It should be 
noted that the p.m. peak hour represents the peak travel time for all planned and potentially planned 
developments, and is therefore the only period studied in the 2025 analysis. 

Once the future traffic volume forecasts were prepared for all study intersections to reflect planned 
growth and potential planned growth the City asked be included, site generated traffic could then be 
assigned to the study intersections to compare long-range traffic conditions for the existing CO/RA and 
proposed CO/CR zoning scenarios. 

Funded Transportation Improvements 

The TPR provides specific language and direction on how planned transportation improvements in 
adopted transportation system plans can be included in the long-range transportation impact analyses for 
proposed changes to comprehensive plans.  Specifically, the TPR allows funded projects or projects 
designated as “reasonably likely to occur” within the planning horizon to be incorporated into the 
analysis of long-range traffic conditions.  Based on coordination with City of Salem and ODOT staff the 
following projects are reasonably likely to occur. 

• Kuebler Boulevard Improvement Project: Widen to provide a second westbound travel lane, 
curb, and sidewalk from the I-5 southbound ramp terminal to approximately 1,600 feet west of 
Battle Creek Road. Project also includes intersection improvements at Kuebler Boulevard/Battle 
Creek Road to add exclusive right-turn lanes along the northbound, southbound and westbound 
approaches, signalization of the 27th Avenue intersection, and traffic signal interconnect from the 
I-5 Northbound Ramp intersection to Commercial Street. 

• I-5/Kuebler Interchange: Addition of a northbound on-ramp.  

• Interstate 5 Phase 3: Bridge replacements, widen to six lanes between Highway 22 Santiam 
Interchange to Kuebler Interchange and interchange improvements. 

Planned Improvements 

As part of the Southeast Salem Area Transportation Study (SESATS), improvements are currently being 
developed to address operation and access issues throughout Southeast Salem, including the I-5/Kuebler 
interchange. The Kuebler Interchange Area Management Plan (IAMP) will address long-term strategies 
to improve this interchange and the surrounding local street network.  

In addition, planned developments such as the Salem Regional Employment Center (SREC) have 
mitigation requirements that will also improve the existing transportation network. However, many of 
these transportation improvements have not been identified because project specifics are to be defined 
by current studies (i.e. I-5/Kuebler IAMP will address long-term strategies to improve this interchange). 
As such, only those improvements identified as funded transportation improvements were included in 
the baseline 2025 total traffic conditions analysis. 
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2025 Total Traffic Conditions 

The total traffic conditions analysis forecasts how the study area’s transportation system will operate by 
the planning horizon year 2025, if the 27-acre parcel were fully developed under the current CO/RA  
plan and zoning designation versus full development under the proposed CO/CR plan and zoning 
designation.  Similar to the near-term analysis, the site generated traffic volumes for each land use 
scenario were added to the background traffic forecasts for the year 2025 to arrive at the total traffic 
volumes and conditions during the weekday p.m. peak hour, as shown in Figure 14 for the respective 
zoning scenarios. 

As shown in Figure 14, all of the signalized study intersections along Kuebler Boulevard and the Battle 
Creek Road/Boone Road intersection are forecast to operate at levels which do not meet the 
jurisdictional standards of the City of Salem or ODOT during the weekday p.m. peak hour, assuming 
reasonable “worst-case” development scenarios for the existing CO/RA and proposed CR zoning 
designation.  Appendix “P” contains the planning horizon year traffic level-of-service worksheets for 
both plan and zoning scenarios. 

In land use cases involving an amendment to a local comprehensive plan, the Oregon Highway Plan 
Implementation Action 1F.6 states that in situations where the intersection volume-to-capacity ratio 
exceeds the ODOT mobility standard, the performance of the intersection shall not be degraded further.  
Additionally, the policy states that if an amendment to a comprehensive plan increases the volume-to-
capacity ratio further, it will significantly affect the facility. 

The TPR also contains language similar to the OHP Implementation Action 1F.6.  Specifically OAR 
660-012-0060 section 1(c)(C) states that a plan or land use regulation amendment significantly affects a 
transportation facility if it would “worsen the performance of an existing intersection or planned 
transportation facility that is otherwise projected to perform below the minimum acceptable performance 
standard identified in the TSP or comprehensive plan.” 

Based on the interpretations of OHP Action 1F.6 and the TPR, and results of the operations analysis, it 
can be deduced that the proposed CR zoning scenario affects all of the study intersections. To mitigate 
these intersections, the TPR states in OAR 660-012-0060 Section 3(c) that a local government may 
approve an amendment that would significantly affect an existing transportation facility, where a 
development will mitigate the impacts of the amendment in a manner that avoids further degradation to 
the performance of the facility. 
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Table 10 below summarizes the exact operational conditions under both land use scenarios, including a 
detailed accounting of the intersection v/c ratios and summarizes the intersection improvements needed 
to return these intersections to existing zoning operations to avoid further degradation under proposed 
CR zoning 2025 total traffic conditions. Appendix “Q” contains the 2025 mitigated total traffic 
operations worksheets. 

Table 10  
Intersection Improvements and Resultant Intersection Operations 

Year 2025 Weekday PM Peak Hour 

Intersection 

Existing  
CO/RA Zoning 
V/C Ratio / LOS 

Proposed  
CO/CR Zoning 
V/C Ratio / LOS Improvements 

Resultant  
V/C Ratio / LOS 

Kuebler Blvd/ 
Commercial St 1.33 / F 1.35 / F - Signal timing adjustments  1.31 / F 

Kuebler Blvd/ 
Battle Creek Rd 1.52 / F 1.66 / F 

- Provide a second eastbound 
through lane. 1.15 / F 

Kuebler Blvd/ 
27th Ave 1.80 / F 2.02 / F 

- Provide a second eastbound 
through lane. 1.48 / D 

Kuebler Blvd/ 
I-5 SB Ramp 1.92 / F 1.96 / F 

- Re-stripe southbound 
left/through lane to a 
left/through/right lane 

1.92 / F 

Kuebler Blvd/ 
I-5 NB Ramp 1.29 / F 1.30 / F 

- Re-stripe northbound left-turn 
lane to a left/right lane 1.10 / F 

Kuebler Blvd/ 
36th Ave 2.28 / F 2.30 / F - Signal timing adjustments  2.27 / F 

 

TRANSPORTATION PLANNING RULE 

This report addresses the Oregon Administrative Rule Section 660-12-0060 of the Oregon 
Transportation Planning Rule (TPR) and the latest amendments to the 1999 Oregon Highway Plan 
(OHP) to demonstrate that the proposed zone change is consistent with adopted state policies regarding 
these types of land use actions. The following section evaluates the consistency of the proposed land use 
action with the TPR and OHP. 

Transportation Plan Rule 

OAR Section 660-12-0060 of the Transportation Planning Rule (TPR) sets forth the relative criteria for 
evaluating plan and land use regulation amendments. Table 11 below summarizes the criteria in Section 
660-012-0060. 
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Table 11  
Summary of Criteria in OAR 660-012-0060 

Criteria Description Applicable? 

1 Provides measures for mitigating a significant impact. See response below 

2 Describes how to determine if a proposed land use action results in a 
significant impact. 

See response below 

3 Determinations under Criteria #1 and #2 are coordinated with other local 
agencies. 

See response below 

4 Indicates that the presence of a transportation facility shall not be the 
basis for an exception to allow development on rural lands. 

No 

5 Indicates that local agencies should credit developments that provide a 
reduction in trips. 

No 

6 Outlines requirements for a local street plan, access management plan, 
or future street plan. 

No 

7 Provides guidelines for multi-purpose, pedestrian-friendly neighborhood  No 

(1) Where an amendment to a functional plan, an acknowledged comprehensive plan, or a land use 
regulation would significantly affect an existing or planned transportation facility, the local government 
shall put in place measures as provided in section (2) of this rule to assure that allowed land uses are 
consistent with the identified function, capacity, and performance standards (e.g. level of service, 
volume to capacity ratio, etc.) of the facility. This shall be accomplished by either: 

(a) Adopting measures that demonstrate allowed land uses are consistent with the planned 
function, capacity, and performance standards of the transportation facility;  

(b) Amending the TSP or comprehensive plan to provide transportation facilities, improvements 
or services adequate to support the proposed land uses consistent with the requirements of this 
division; such amendments shall include a funding plan or mechanism consistent with section (4) 
or include an amendment to the transportation finance plan so that the facility, improvement, or 
service will be provided by the end of the planning period.;  

(c) Altering land use designations, densities, or design requirements to reduce demand for 
automobile travel and meet travel needs through other modes; 

(d) Amending the TSP to modify the planned function, capacity or performance standards of the 
transportation facility. 

Response: Build out of the existing plan and build out of the proposed plan amendment will 
result in all of the study intersections along Kuebler Boulevard and Battle Creek Road to fall 
below the minimum acceptable volume-to-capacity standard. Additional transportation 
improvements have been identified as part of this study to mitigate these operational deficiencies 
and ensure that the proposed land use does not cause further degradation. 
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(2) A plan or land use regulation amendment significantly affects a transportation facility if it would:  

(a) Change the functional classification of an existing or planned transportation facility 
(exclusive of correction of map errors in an adopted plan); 

Response: The proposed plan amendment will not require or result in any changes to the 
functional classification of any transportation facility in the vicinity of the site.  

(b) Change standards implementing a functional classification system; or 

Response: The proposed plan amendment will not require or result in any changes to the 
standards that implement the functional classification system. 

(c) Allows types or levels of land uses which would result in levels of travel or access which are 
inconsistent with the functional classification of a transportation facility; or  

Response: The proposed plan amendment results in future traffic volumes that are consistent 
with the functional classification of the study roadways. 

(d) Reduce the performance of an existing or planned transportation facility below the minimum 
acceptable performance standard identified in the TSP or comprehensive plan; or 

Response: The proposed plan amendment will not reduce the performance standard of the study 
roadway identified in the TSP, but will add congestion to intersections already at LOS F under 
existing zoning conditions. To mitigate these intersections, the TPR states in OAR 660-012-0060 
Section 3(c) that a local government may approve an amendment that would significantly affect 
an existing transportation facility, where a development will mitigate the impacts of the 
amendment in a manner that avoids further degradation to the performance of the facility. 
Intersection improvements have been identified to return these intersections to acceptable 
operations under proposed CR zoning 2025 total traffic conditions. 

In addition, as part of the Southeast Salem Area Transportation Study (SESATS), improvements 
are currently being developed to address operation and access issues throughout Southeast 
Salem, including the I-5/Kuebler interchange. The Kuebler Interchange Area Management Plan 
(IAMP) will address long-term strategies to improve this interchange and the surrounding local 
street network.   

(e) Worsen the performance of an existing or planned transportation facility that is otherwise 
projected to perform below the minimum acceptable performance standard identified in the TSP 
or comprehensive plan. 

Response: Buildout of the existing plan and buildout of the proposed plan amendment will result 
in all of the study intersections along Kuebler Boulevard and Battle Creek Road to fall below the 
minimum acceptable volume-to-capacity standard and the proposal will add congestion to those 
intersections. To mitigate these intersections, the TPR states in OAR 660-012-0060 Section 3(c) 
that a local government may approve an amendment that would significantly affect an existing 
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transportation facility, where a development will mitigate the impacts of the amendment in a 
manner that avoids further degradation to the performance of the facility. Intersection 
improvements have been identified to avoid further degradation (see Table 10) under proposed 
CR zoning 2025 total traffic conditions. 

(3) Determinations under subsections (1) and (2) of this section shall be coordinated with affected 
transportation facility and service providers and other affected local governments.  

Response: The project team is coordinating the assessment of the transportation impact analysis 
with the City of Salem and ODOT. 

Oregon Highway Plan 

Under Policy 1F (Highway Mobility Standards), Section 1F.6, of the Oregon Highway Plan, the 
evaluation of amendments to transportation system plans, acknowledged comprehensive plans and land 
use regulations subject to OAR 660-12-060, in situations where the volume-to-capacity ratio for a 
highway segment, intersection or interchange is above the standards in Table 6 or Table 7 of the 
Oregon Highway Plan, or those otherwise approved by the Commission, and transportation 
improvements are not planned within the planning horizon to bring performance to standard, the 
performance standard is to avoid further degradation. If an amendment to a transportation system plan, 
acknowledged comprehensive plan or land use regulation increases the volume to capacity ratio further, 
it will significantly affect the facility.  

Response: The highway mobility standards affect ODOT facilities.  The only ODOT facilities 
are the I-5 ramp terminal intersections. As part of the Southeast Salem Area Transportation 
Study (SESATS), improvements are currently being developed to address operation and access 
issues throughout Southeast Salem, including the I-5/Kuebler interchange. The Kuebler 
Interchange Area Management Plan (IAMP) will address long-term strategies to improve this 
interchange and the surrounding local street network.  The proposal does not further degrade the 
Kuebler Road/I-5 interchange. As a sensitivity check, the city intersections were also evaluated 
for their v/c as well as LOS which the city’s TSP uses as its performance standards.  Intersection 
improvements have been identified to avoid further degradation of all city intersections affected 
(see Table 10) under proposed CR zoning 2025 total traffic conditions.  

Based on the criteria set forth in Section 660-12-0060 of the Transportation Planning Rule and Actions 
1F.2 and 1F.6 of the Oregon Highway Plan, it is concluded that a 23.4-acre rezone of the subject 
property can be accommodated within the planned and funded transportation system serving the site, 
and with the mitigations identified in this report.  As such, the Goal 12 – Transportation Planning Rule 
and the 1999 Oregon Highway Plan requirements are satisfied 

  



 

Section 5 

Conclusions and 
Recommendations 
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Conclusions and Recommendations 

Based on the results of the traffic impact analysis described in this report, the proposed PacTrust 
Kuebler Project can be developed while maintaining acceptable operations on the adjacent transportation 
network pending the inclusion of recommendations identified in this study.  The primary findings and 
recommended actions of the study are summarized below.  

FINDINGS 

Existing Conditions 

• Operational analyses were performed at the intersections along Kuebler Boulevard at 
Commercial Street, Battle Creek Road, 27th Avenue, I-5 Southbound Ramp, I-5 Northbound 
Ramp, 36th Avenue, and along Boone Road at Battle Creek Road and Cultus Avenue. 

• During the weekday p.m. and Saturday midday peak hours, all of the study area intersections 
currently operate acceptably with the exception of the Kuebler Boulevard/Battle Creek Road and 
Kuebler Boulevard/27th Avenue intersections. The City of Salem has identified widening of 
Kuebler Boulevard and signalization of the Kuebler Boulevard/27th Avenue intersection as an 
existing needed improvement. 

Year 2007 Background Traffic Conditions (without site development) 

• Under forecast year 2007 background traffic conditions (without site development) all study 
intersections are expected to operate acceptably except the previously identified Kuebler 
Boulevard/Battle Creek Road and Kuebler Boulevard/27th Avenue intersections. 

• Roadway improvements would be required to return these intersections to acceptable levels of 
service under the year 2007 background traffic conditions (without site development). To 
alleviate congestion along Kuebler Boulevard between I-5 and Battle Creek Road, Kuebler 
Boulevard requires widening and signalization of the Kuebler Boulevard/27th Avenue 
intersection, as identified under existing conditions. These improvements are identified as 
needed improvements in the City of Salem Transportation System Plan (TSP) and by other 
transportation studies. 

City of Salem Improvements – Kuebler Boulevard Improvement Project 

• Based on conversations with City staff, the City of Salem has received authorization for federal 
funds towards improving Kuebler Boulevard from I-5 through Battle Creek Road. These are 
funded improvements on the City’s Capital Improvement Program (CIP). The design phase for 
the Kuebler Boulevard Improvement Project is currently underway and project completion is 
expected in 2008 according to City staff. This improvement project includes the following: 

o A second westbound travel lane, curb, and sidewalk from the I-5 southbound ramp 
terminal to approximately 1,600 feet west of Battle Creek Road. 

o Intersection improvements at Kuebler Boulevard/Battle Creek Road to add exclusive 
right-turn lanes along the northbound, southbound and westbound approaches. 

o A new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 
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o Traffic signal interconnect along Kuebler Boulevard from the I-5 northbound ramp 
terminal to Commercial Street. 

Zone Change Scenarios and Trip Generation Estimates 

• Under the existing CO/RA zoning, the site could generate up to 4,575 net new daily weekday 
trips on the adjacent street system. Of these trips, approximately 515 net new trips would 
occur during the weekday p.m. peak hour and 450 net new trips would occur during the 
Saturday midday peak hour. 

• The proposed new CR zoning on the site could add up to 5,085 net new daily trips beyond 
that which would be predicted for the RA zoning, for a total of 9,660 net new daily weekday 
trips on the adjacent street system. Of these trips, approximately 900 net new trips would 
occur during the weekday p.m. peak hour and 1,350 net new trips would occur during the 
Saturday midday peak hour. 

Property Access 

• Access to the subject property was assumed via two full site driveways, one onto 27th 
Avenue and the other onto Boone Road, opposite of Cultus Avenue. This access scenario was 
evaluated under both existing and the proposed zoning conditions. However, to better service 
the site and reduce traffic on Boone Road, PacTrust is proposing a third access driveway 
(right-in only) along Kuebler Boulevard. Both access scenarios were evaluated under year 
2007 total traffic conditions. 

Existing Zoning 2007 Total Traffic Conditions 

• Under forecast year 2007 total traffic conditions (assuming a reasonable worst-case buildout 
under the existing zoning), the Boone Road/Battle Creek Road and Kuebler Boulevard/I-5 
Southbound Ramp intersections are forecast to operate over City and ODOT standards. In 
addition, the Kuebler Boulevard/Battle Creek Road and Kuebler Boulevard/27th Avenue 
intersections are forecast to continue to operate unacceptably from 2005 existing traffic 
conditions. 

• In addition to the funded City of Salem improvements to Kuebler Boulevard explained above, 
additional improvements are needed along Kuebler Boulevard and at the Boone Road/Battle 
Creek Road and Kuebler Boulevard/I-5 southbound ramp intersections to return these 
intersections to acceptable operations under existing zoning 2007 total traffic conditions.  

o Kuebler Boulevard - An additional eastbound through lane is needed along Kuebler 
Boulevard from west of Battle Creek Road to the I-5 southbound ramp to 
accommodate forecast traffic volumes. 

o Boone Road / Battle Creek Road – A traffic signal is needed at this location to 
accommodate forecast traffic demands. The critical eastbound minor street movement 
is forecast to operate at LOS “F” and over capacity during the p.m. peak hour. A 
signal warrant analysis was conducted to identify the need for a traffic signal under 
existing zoning build-out conditions. The intersection meets Warrant 2 (four-hour 
vehicular volume) and Warrant 3 (peak hour volume), however, does not meet 
Warrant 1 (eight-hour vehicular volume). 
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o Kuebler Boulevard / I-5 Southbound Ramp - This intersection is forecast to 
operate at a v/c ratio of 0.93 during the weekday p.m. peak hour, exceeding ODOT’s 
minimum v/c ratio of 0.85. The heavy southbound right turn movement from the off-
ramp to westbound Kuebler Boulevard requires mitigation in the near-term. 
Reasonable mitigation that would return the I-5 southbound off-ramp to the minimum 
0.85 v/c ratio would be to re-stripe the I-5 southbound off-ramp approach to Kuebler 
Boulevard from a shared left/through lane to a shared left/through/right lane. ODOT 
has identified the need for interchange improvements and is currently in the process 
of securing funding for improvement projects. Although specific improvements have 
not been finalized, the need for duel southbound right-turn lanes is recommended to 
accommodate the heavy movement.  Assuming the widening of Kuebler Boulevard to 
two westbound through lanes from the I-5 Southbound Ramp to Battle Creek Road, 
the addition of a second southbound right-turn lane can be accommodated in by re-
striping the southbound shared left/through lane to a shared left/through/right lane. 

Proposed Zoning 2007 Total Traffic Conditions 

• Under forecast year 2007 total traffic conditions (assuming a reasonable worst-case buildout 
under the proposed zoning), the Kuebler Boulevard/Battle Creek Road and Kuebler 
Boulevard/27th Avenue intersections are forecast to continue to operate unacceptably from 2005 
existing traffic conditions. 

• Similar to the existing zoning scenario, the Boone Road/Battle Creek Road and Kuebler 
Boulevard/I-5 Southbound Ramp intersections are forecast to operate unacceptably. 

• The minor street northbound movement at the Boone Road/Cultus Avenue-Site-Driveway 
intersection is forecast to operate at LOS ”F” during the Saturday midday peak hour.  
Northbound motorists wanting to turn left or go straight will likely experience long delays during 
peak conditions due to the heavy eastbound movement into the proposed site. However, adequate 
capacity will be available for both northbound and southbound movements. 

• The same roadway improvements identified under existing zoning 2007 total traffic conditions 
would be needed to meet City of Salem and ODOT operating standards under proposed zoning 
2007 total traffic conditions. 

• A queuing analysis determined that with the same roadway improvements identified under 
existing zoning 2007 total traffic conditions explained above in place, sufficient lane storage will 
exist at the study intersections in the immediate site vicinity. 

Proposed Kuebler Access Driveway 

• Pactrust is proposing a right-in only driveway along Kuebler Boulevard to improve vehicular 
access into the site. Providing limited access off Kuebler Boulevard would provide for a more 
convenient entrance into the site and would also reduce traffic along Battle Creek Road (south of 
Kuebler Boulevard) and Boone Road (east of Battle Creek Road). 

• All of the study intersections were found to operate acceptably under proposed zoning 2007 
mitigated traffic conditions with the proposed right-in access on Kuebler Boulevard during the 
weekday p.m. and Saturday midday peak hours. 

• A comparison of intersection operations at the Boone Road/Cultus Avenue-Site Driveway 
intersection with and without the proposed right-in only access reveals an improvement to that 
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intersection. Both level of service and volume-to-capacity ratios for the minor street critical 
movements are forecast to improve to acceptable levels with the proposed right-in access on 
Kuebler Boulevard. 

Year 2025 Total Traffic Conditions 

• Under forecast year 2025 total traffic conditions (with the existing CO/RA zoning scenario), all 
of the study intersections along Kuebler Boulevard and Battle Creek Road are projected to 
operate unacceptably under both zoning scenarios during the weekday p.m. peak hour. 

• The proposed zone change meets the requirements of the Goal 12 – Transportation Planning 
Rule and the 1999 Oregon Highway Plan with the mitigation treatments in place along Kuebler 
Boulevard, Battle Creek Road, Boone Road, and 27th Avenue. These roadway improvements are 
provided under the Planning Horizon Year Traffic Conditions section (see Section 4, Table 10, 
page 42).   

RECOMMENDATIONS 

To ensure adequate safety and operation of the surrounding transportation system, the following 
improvements are recommended under the proposed zone change to meet or exceed the performance 
standard under build-out conditions and to avoid further degradation of intersection operations and to 
maintain the levels of service and v/c ratio under the current zoning for city facilities and v/c ratio for 
ODOT facilities under the planning horizon year conditions. 

• Kuebler Boulevard Improvement Project – City of Salem (Funded in the City CIP) 

o A second westbound travel lane, curb, and sidewalk from the I-5 southbound ramp 
terminal to approximately 1,600 feet west of Battle Creek Road. 

o Intersection improvements at Kuebler Boulevard/Battle Creek Road to add exclusive 
right-turn lanes along the northbound, southbound and westbound approaches. 

o A new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

o Traffic signal interconnect along Kuebler Boulevard from the I-5 northbound ramp 
terminal to Commercial Street. 

• Provide an additional travel lane in the eastbound direction along Kuebler Boulevard from west 
of Battle Creek Road to the I-5 southbound ramp. 

• Install a traffic signal at the Battle Creek Road/Boone Road intersections. 

• Construct an exclusive northbound right-turn lane and provide overlap phasing for this 
movement at the Kuebler Boulevard/27th Avenue intersection. 

• Re-stripe the I-5 southbound off-ramp approach to Kuebler Boulevard from a shared left/through 
lane to a shared left/through/right lane. 

• Provide a right-in access driveway along Kuebler Boulevard, located approximately near the 
midpoint of Battle Creek Road and 27th Avenue. The eastbound right-turn lane should be an 
exclusive lane and designed to City of Salem standards. 

• Provide two egress lanes and one ingress lane at the access driveway along Boone Road, located 
opposite of Cultus Avenue. 
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• Provide two egress lanes and one ingress lane at the access driveway along 27th Avenue, located 
approximately 400 feet to the south of Kuebler Boulevard. 

• Landscaping along the frontage of the property should be maintained to ensure adequate sight 
distance at the access driveways. 



 

Section 6 

References 
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2006 TIA assumes a zone change of 23.4 acres of RA to be changed to CR.  Therefore, the 
September 2006 TIA overstates trips and impacts to the extent of the 10 acres.  Further, the 
September 2006 TIA assumed as existing trips those trips associated with the existing 
commercial and residential zoning for the entire 28.4 acres and then also assumed as new trips 
the existing commercial zoning plus the trips associated with the new zoning.  Therefore, the 
proposed zoning scenario overstates trips in this regard as well because it counts existing CO 
trips as if they are new trips in the analysis. 

A reasonable “worst-case” development scenario was assumed in the estimate of the potential 
traffic impact the development would have on the surrounding transportation system. This 
“worst-case” estimate consisted of 290,000 square feet of shopping center space and 24,000 
square feet of medical office space.  Full build-out of the site was assumed to occur in 2007. 

The September 2006 TIA evaluated two access scenarios to the site. The first scenario proposed 
two full access points to the site: one onto 27th Avenue and a second onto Boone Road opposite 
Cultus Avenue. The second access scenario assumed right-in access from Kuebler Boulevard in 
addition to the proposed driveways on 27th Avenue and Boone Road. 

The September 2006 TIA recommended several improvements to ensure adequate safety and 
operation of the surrounding transportation system under the proposed zone change. The intent 
of these improvements is to meet or exceed the performance standard under build conditions and 
to avoid further degradation of intersection operations, to maintain the levels of service and v/c 
ratio under the current zoning for city facilities, and to maintain the v/c ratio for ODOT facilities 
under the planning horizon year conditions. The recommended improvements are summarized 
below. 

• Kuebler Boulevard Improvement Project – City of Salem (Funded in the City CIP) 

o Add a second westbound travel lane, curb, and sidewalk from the I-5 southbound 
ramp terminal to approximately 1,600 feet west of Battle Creek Road. 

o Add exclusive right-turn lanes along the northbound, southbound, and westbound 
approaches at the Kuebler Boulevard/Battle Creek Road intersection. 

o Install a new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

o Add a traffic signal interconnect along Kuebler Boulevard from the I-5 northbound 
ramp terminal to Commercial Street. 

• Provide an additional travel lane in the eastbound direction along Kuebler Boulevard 
from west of Battle Creek Road to the I-5 southbound ramp. 

• Install a traffic signal at the Battle Creek Road/Boone Road intersection. 

• Construct an exclusive northbound right-turn lane and provide overlap phasing for this 
movement at the Kuebler Boulevard/27th Avenue intersection. 

• Re-stripe the I-5 southbound off-ramp approach to Kuebler Boulevard from a shared 
left/through lane to a shared left/through/right lane. 

• Provide a right-in access driveway along Kuebler Boulevard, located near the midpoint 
of Battle Creek Road and 27th Avenue. The eastbound right-turn lane should be an 
exclusive lane and designed to City of Salem standards. 
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• Provide two egress lanes and one ingress lane at the access driveway along Boone Road, 
opposite of Cultus Avenue. 

• Provide two egress lanes and one ingress lane at the access driveway along 27th Avenue, 
approximately 400 feet to the south of Kuebler Boulevard. 

• Maintain landscaping along the frontage of the property to ensure adequate sight distance 
at the access driveways. 

Figures 1, 1A, 1B and 1C show a preliminary functional design layout of the recommended 
improvements along Kuebler Boulevard, Battle Creek Road, Boone Road, and 27th Street. As 
part of this layout, City staff also requested that exclusive left-turn lanes be added along Boone 
Road at the Battle Creek Road intersection to further improve intersection operations. 

As such, a supplemental analysis was completed to evaluate the proposed site driveways and 
adjacent street intersections with the recommended roadway improvements shown in the 
previous figures in place, including the relocation of the proposed Boone Road driveway from 
Cultus Avenue to a location west of Cultus Avenue. 

Year 2007 Total Traffic Conditions (without Proposed Kuebler Access) 

This supplemental analysis addresses the transportation impacts of the project site as they relate 
to the recent change in the proposed access scenario that relocates the proposed Boone Road 
driveway from Cultus Avenue to a location west of Cultus Avenue. Figure 2 provides a summary 
of the forecast total traffic operations associated with full build-out of the site under the proposed 
CO/CR zoning scenario and without the proposed right-in only driveway on Kuebler Boulevard. 
As indicated in the respective figure, the Boone Road/Cultus Avenue intersection and all other 
study intersections are forecast to operate acceptably under year 2007 total traffic conditions, 
after the recommended roadway improvements shown in the previous figures are constructed. 
Appendix “A” contains the 2007 total traffic operations worksheets. 
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Queuing Analysis 

A 95th percentile queuing analysis, based on SimTraffic, was performed at the site-access 
driveways and adjacent intersections to ensure that adequate vehicle storage will be available 
when the site is fully built. Table 1 summarizes the results of the queuing analyses for the 
proposed zoning under full site build-out traffic conditions. 

Table 1  
Estimated 95th Percentile Queue Lengths 

Intersection Movement 

Weekday 
PM Peak 
Hour (ft) 

Saturday 
Midday Peak 

Hour (ft) 
Available 

Storage (ft) 

Adequate 
Storage 

Available? 

EB LT 150 105 200 Yes 

WBLT 140 160 200 Yes 

WBRT 130 75 150 Yes 

NBLT 285 295 300 Yes 

NBTH 180 200 350 Yes 

NBRT 55 65 100 Yes 

SBLT 180 110 200 Yes 

SBTH 645 260 700+ Yes 

Kuebler Boulevard/ 
Battle Creek Road 

SBRT 175 90 175 Yes 

EBLT 75 60 100 Yes 

WBLT 90 100 100 Yes 

WBTH 145 65 200+ Yes 

WBRT 70 60 150 Yes 

NBLT 35 65 100 Yes 

SBLT 200 325 325 Yes 

Boone Road/ 
Battle Creek Road 

SBTHRT 175 140 350 Yes 

EBLT 35 35 200 Yes 

WBLT 240 280 300 Yes 

NBLT 125 175 200 Yes 

NBTH 130 105 225 Yes 

NBRT 210 205 225 Yes 

Kuebler Boulevard/ 
27th Avenue 

SBLT 25 25 100 Yes 

27th Avenue/ 
Site Driveway SBRT 35 45 100 Yes 

Boone Road/ 
Site Driveway EB LT 100 110 200+ Yes 

As shown in Table 1, the queuing analyses determined that sufficient lane storage will exist at 
the study intersections, as well as the proposed site-access driveways to Kuebler Boulevard, 27th 
Avenue, and Boone Road, with proposed off-site transportation improvements in place and 
without the proposed right-in only driveway on Kuebler Boulevard. Appendix “B” contains the 
queuing analysis summary worksheets. 
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Proposed Kuebler Right-In Driveway 

Although the proposed right-in only driveway along Kuebler Boulevard is not needed as part of 
this zone change application to achieve acceptable intersection operations and queuing under 
build-out conditions, PacTrust is proposing a right-in only driveway along Kuebler Boulevard to 
improve vehicular access into the site. Providing limited access off Kuebler Boulevard would 
provide a more convenient entrance into the site and would reduce traffic along Battle Creek 
Road (south of Kuebler Boulevard) and Boone Road (east of Battle Creek Road). 

Response to Public Comments 

This memorandum also responds to comments prepared by DKS Associates (Appendix “C”) and 
Sherman, Sherman, Johnnie & Hoyt, LLP (Appendix “D”) regarding the September 2006 TIA. 
The remainder of this memorandum summarizes the comments in italics and provides our 
response in standard text. 

Traffic Counts (DKS Associates, page 1) (Sherman, Sherman, Johnnie & Hoyt, LLP, pages 1-5) 
– The traffic counts used in the September 2006 TIA are over 12 months old, fail to meet the ODOT 
requirements for best practices, were collected in the summer when traffic volumes are typically 
lower, and were taken at a time of year when schools are not in sessions. 

Response #1:  The traffic volumes used in the September 2006 TIA were determined using 
accepted engineering principles for collecting and analyzing this data. Evidence that the counts 
were properly collected and analyzed is that the traffic counts were accepted and approved by 
both City of Salem and ODOT staff. The dates on which the manual turning movement counts 
were collected (summer of July 2005) are consistent with accepted engineering principles and 
the requirements of the ODOT Analysis Procedures Manual (APM) dated April 2006 (page 3-8). 
Also, as stated in the APM: 

For most projects, the 30HV should be used to represent design volumes. In fully 
developed portions of Metropolitan Planning Organization (MPO) areas, the 30th 
highest hour is generally assumed to be represented by the weekday peak hour. 
Where 30HV will be used in analysis, the counts should be taken as close to the 
30th highest hour as possible. This typically requires collecting counts on a 
weekday afternoon (usually in summer) in most larger urban areas, but may 
include weekends for high recreation areas (the coast), or areas experiencing 
lunch hour peaks or high reverse direction flows during the day. (APM, page 3-4) 

Volumes in the September 2006 TIA were collected and evaluated as explained above and the 
design volumes used were based on the 30HV. Furthermore, the APM recommends that seasonal 
factors be applied to manual traffic counts to obtain 30th highest hour volumes (30HV) and that 
one approach is to use seasonal factors developed from local automatic traffic recorders (ATRs) 
to convert manual traffic counts to 30HV (APM, page 2-7). The closest ATRs are located along 
ORE 22 (Willamina-Salem Highway 30, recorder 24-004 and 24-014) on both sides of I-5. A 
review of available data provided by the ODOT Traffic Counting Program reveals that July 
represents peak seasonal traffic conditions based on average daily traffic collected in 2005.     
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Also, although many schools are not in session during the summer months, the traffic analysis 
analyzed peak time periods when schools are not typically in operation or their traffic flows are 
not at their peaks (weekday p.m. peak hour and Saturday midday peak hour).        

Kuebler Boulevard/I-5 Southbound Ramp Operations (DKS Associates, page 2) – Using the 
September 2005 traffic count that was 14% higher, the Kuebler Boulevard/I-5 Southbound Ramp 
was reanalyzed and was found to operate at level of service “E”. 

Response #2:  Although increasing traffic volumes at the Kuebler Boulevard/I-5 Southbound 
Ramp intersection by 14 percent may result in LOS “E” operations, the results provided in the 
September 2006 TIA at the Kuebler Boulevard/I-5 Southbound Ramp intersection (September 
2006 TIA, page 15) are reflective of the traffic counts used in the analysis. As previously stated 
in Response #1, the traffic volumes used in the September 2006 TIA were appropriate, consistent 
with sound engineering practice as well as applicable standards. Evidence of this is that the 
traffic volumes used in the analysis were accepted and approved by both City of Salem and 
ODOT staff. 

In addition, baseline traffic volumes for the 2005 existing p.m. peak hour, 2007 background p.m. 
peak hour, and 2025 background p.m. peak hour conditions were provided to City of Salem and 
ODOT staff for review and confirmation via e-mail. Based on an e-mail response from the City 
of Salem, dated August 9, 2006, both the City and DKS Associates confirmed the use of the 
refined traffic forecasts as appropriate. Appendix “E” contains the e-mail correspondences. 

Trip Generation (DKS Associates, page 2) – The trip generation for the medical office use with 
existing zoning appears to be overestimated as compared to the future zoning… the assumptions 
about the employment density are skewed to lessen the increment of new trips from the rezone 
action. 

Response #3:  As stated in the September 2006 TIA, the current plan and zone change 
application applies to 18.4 acres; however, the September 2006 TIA assumes a zone change of 
23.4 acres of RA to be changed to CR. As such, the estimated trip generation for the proposed 
zoning scenario analyzed in the September 2006 TIA is conservative and thus creates a larger 
increment of new trips from the rezone action. 

Also, Table 2 provides a comparison of vehicle trips per acre for the medical-dental office use 
for the existing and proposed zoning scenarios, based on the estimated trip generation used in the 
September 2006 TIA. 

Table 2  
Comparison of Estimated Trip Generation used for Medical-Dental Office Use   

Weekday PM Peak Hour Trips Saturday Midday Peak Hour Trips 

Zoning Scenario Acreage Total Trips Trips per Acre Total Trips Trips per Acre 

Existing Zoning 10.0 325 33 270 27 

Proposed Zoning 2.2 90 41 85 39 

As shown in Table 2, the estimated trip generation used under the proposed zoning scenario 
results in a higher trip density as compared to the existing zoning. 
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Furthermore, the City of Salem’s Revised Code related to zoning was used for developing a 
reasonable worst-case development scenario under the existing zoning. In order to maintain 
consistency with the planning efforts associated with the Kuebler Interchange Area Management 
Plan (IAMP) and the Southeast Salem Area Transportation Study (SESATS), the same 
employment and residential densities used in the May 2005 Draft Kuebler Interchange Access 
Management Plan Operational and Safety Analyses were used in the analysis.  As summarized 
in the September 2006 TIA, the trip generation under the existing zoning for the medical-dental 
office use was based on 10 acres of commercial land as designated by the Salem Comprehensive 
Plan and an average employment density of 31 jobs per acre based on the May 2005 Draft 
Kuebler Interchange Access Management Plan Operational and Safety Analyses. 

The proposed zoning scenario was developed based on the CR zone requirements included in the 
City of Salem Development Code. The scenario assumed 24,000 square-feet of medical-dental 
office space as proposed by PacTrust.  

The trip generation estimates for the medical-dental office use under both zoning scenarios 
(existing and proposed) were derived from empirical observations taken at other similar 
developments. These observations are summarized in the standard reference manual, Trip 
Generation, 7th Edition, published by the Institute of Transportation Engineers (ITE). The trip 
generation manual provides two separate independent variables to calculate vehicle trip ends: 
employees and building square-feet. Under the existing zoning scenario, the trip generation 
estimates used in the September 2006 TIA assumed employees as the independent variable 
because an employment density was used in the May 2005 Draft Kuebler Interchange Access 
Management Plan Operational and Safety Analyses. Similarly, because the proposed 
development plan assumes 24,000 square feet of medical-dental office space, building square-
footage was used as the independent variable. This trip generation approach is consistent with 
the variables assumed under both zoning scenarios and with accepted principles of traffic 
engineering. This approach also results in very similar trip generation numbers as compared to 
using either the number of employees or the amount of building square-footage as the 
independent variable for medical-dental office use when estimating vehicle trips for both zoning 
scenarios. Appendix “F” provides a breakdown of the estimated trip generation for both trip 
generation scenarios. 

Proposed Access to Kuebler Boulevard (DKS Associates, pages 2-3) (Sherman, Sherman, 
Johnnie & Hoyt, LLP, pages 3-5) – The proposed development plan calls for access on Kuebler 
Boulevard, classified as a Parkway, and the proposed accesses to the site will not function at 
acceptable levels unless a driveway onto Kuebler Boulevard is provided. 

Response #4:  Although the City of Salem Transportation System Plan provides basic design 
guidelines for street classifications, including parkways, no standards prohibit access on a 
Parkway. Furthermore, although not a standard but rather a policy referent, the City of Salem 
Development Bulletin #34 – Design Standards for Access Management on Collectors, Arterials, 
and Parkways (Appendix “G”) states that permitted access uses to a Parkway include public or 
private developments generating traffic volumes of 10,000 or more vehicles per day. The 
estimated trip generation of 14,270 daily trips under the proposed zoning scenario exceeds the 
10,000 vehicles per day threshold referenced in the policy document and therefore justifying an 
access. 
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As previously identified in this supplemental memorandum and as indicated in Figure 2, all 
study intersections are forecast to operate acceptably under year 2007 total traffic conditions 
with build-out of the site under the proposed CO/CR zoning scenario, assuming build-out of the 
recommended roadway improvements shown in figures 1 through 1C. This is without the 
proposed right-in only driveway on Kuebler Boulevard. 

However, as previously identified in the September 2006 TIA, PacTrust is proposing a right-in 
only driveway along Kuebler Boulevard to improve vehicular access into the site. Providing 
limited access off Kuebler Boulevard would provide a more convenient entrance into the site and 
would reduce traffic along Battle Creek Road (south of Kuebler Boulevard) and Boone Road 
(east of Battle Creek Road).  

Queuing Analysis (DKS Associates, page 3) – The PacTrust study provides queuing analysis for 
the 2007 Saturday mid-day and weekday PM peak hours but does not provide queuing analysis for 
the future 2025 scenario. 

Response #5:  As previously identified in this supplemental memorandum and as indicated in 
Figures 1 through 1C, a design concept was developed that can accommodate vehicle queues under 
build-out conditions, while maintaining acceptable intersection operations under proposed zoning 
year 2007 total traffic conditions and avoids further degradation of all study intersections under 
year 2025 traffic conditions. This is without the proposed right-in only driveway on Kuebler 
Boulevard. These improvements proposed by the Applicant will help alleviate congestion in the 
study area for year 2007 total traffic to a level that is a net improvement in operations relative to the 
existing zoning. 

As identified in the September 2006 TIA, regardless of a change in zoning of the subject property, 
all of the signalized study intersections along Kuebler Boulevard and the Battle Creek Road/Boone 
Road intersection are forecast to operate at LOS “F” and well over capacity during the weekday 
p.m. and Saturday midday peak hours. Under conditions where severe traffic congestion is forecast, 
such as in the existing and proposed zoning conditions, vehicle queues are difficult to accurately 
predict due to intersection cycle failures, and as such the future year 2025 traffic operations focused 
on overall intersection operations and mitigations to avoid further degradation.  

Battle Creek Road Operations (DKS Associates, pages 3-4) – The applicant’s traffic study 
recommends a new traffic signal at the Battle Creek Road/Boone Road intersection. This proposed 
traffic signal would be located approximately 500 feet south of the existing traffic signal at the 
Kuebler Boulevard/Battle Creek Road intersection. Having closely spaced traffic signals may make 
it difficult to coordinate and provide adequate vehicle storage based on the estimated traffic 
volumes. 

Response #6: As previously identified in this supplemental memorandum and as indicated in 
Figures 1 through 1C, a design concept was developed that can accommodate vehicle queues under 
build-out conditions, while maintaining acceptable intersection operations under year 2007 total 
traffic conditions with the proposed CO/CR zoning scenario and avoids further degradation of both 
intersections on Battle Creek Road at Kuebler Boulevard and Boone Road under year 2025 traffic 
conditions. This is without the proposed right-in only driveway on Kuebler Boulevard. 
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Neighborhood Impacts (DKS Associates, page 4) – The PacTrust traffic analysis showed that 
Kuebler Boulevard will be significantly over capacity by the year 2025.  When major facilities such 
as Kuebler Boulevard approach capacity, traffic is encouraged to divert to alternative roadways in 
search of a perceived savings in travel time. Roadway such as Stroh Lane, Boone Road and Barnes 
Road would likely see an increase in diverted traffic. Livability impacts should be addressed by the 
applicant as to how the proposed zone change would increase traffic volumes in surrounding 
neighborhoods. 

Response #7:  The proposed zone change includes mitigation that meets operating standards 
in the build out year 2007 and avoids further degradation of the system in the plan year 2025. 
As identified in the September 2006 TIA, regardless of a change in zoning of the subject property, 
all of the signalized study intersections along Kuebler Boulevard and the Battle Creek Road/Boone 
Road intersection are forecast to operate over capacity during the weekday p.m. and Saturday 
midday peak hours. The proposed zone change does not affect this forecast and does not further 
degrade the system. 

However, as previously addressed in this memorandum, in addition to the planned and funded City 
improvements along Kuebler Boulevard, the Applicant is proposing roadway improvements to help 
alleviate congestion within the study area (see Figures 1 through 1C). Also, as previously identified 
in the September 2006 TIA, PacTrust is proposing a right-in only driveway along Kuebler 
Boulevard to improve vehicular access into the site. Providing limited access off Kuebler 
Boulevard would provide for a more convenient entrance into the site and would also reduce traffic 
along Battle Creek Road (south of Kuebler Boulevard) and Boone Road (east of Battle Creek 
Road). 

In addition, the Applicant is willing to commit funds toward the City of Salem Neighborhood 
Traffic Management Program for neighborhood traffic calming devices should any traffic calming 
measures be needed in any of the surrounding neighborhoods. 

Conclusion 

Based on the results of this supplemental traffic analysis, the proposed PacTrust Kuebler project 
can be developed while maintaining acceptable operations on the adjacent transportation 
network under build-out conditions and avoid further degradation to the performance of the 
facility under long-term conditions pending the inclusion of recommendations identified in this 
supplemental memorandum and the September 2006 TIA.  

We trust this memorandum provides adequate documentation to serve as an update to the 
September 2006 TIA. If you have any further questions, please call us at (503) 228-5230. 

Attachments 

Appendix A: 2007 Total Traffic Conditions Operations Worksheets 
Appendix B: Queuing Analysis Worksheets 
Appendix C: DKS Associates Comments 
Appendix D: Sherman, Sherman, Johnnie & Hoyt, LLP Comments 
Appendix E: Baseline Traffic Volume Confirmation E-mail 
Appendix F: Estimated Trip Generation 
Appendix G: City of Salem Development Bulletin #34 
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247 Commercial Street NE 
Suite 201 
Salem, OR   97301 

(503) 391-8773 
(503) 391-8701 fax 
www.dksassociates.com 

 

 
 
November 8, 2006 
 
 
John Miller 
Wildwood, Inc. 
4985 Battle Creek Rd. SE #201 
Salem, OR  97302 
 
Subject: Peer Review of Salem PacTrust Kuebler Project Transportation Impact Study   

P06179-000 
 
Dear John: 
 
We have completed the peer review of the September 2006 Salem PacTrust Kuebler transportation 
impact study conducted by Kittelson & Associates1. The applicant is proposing to change the zoning 
from residential (RA) as exists today to commercial retail (CR). The zone change would allow the 
applicant to construct a 290,000 square foot shopping center and a 24,000 square foot medical office 
building for a total of 314,000 square feet. The PacTrust site is located south of Kuebler Boulevard 
between Battlecreek Road and 27th Avenue SE. The proposed site would have three site access points 
to the public street system. The following issues were identified during our review.  

Traffic Counts 
The traffic counts that were utilized in the PacTrust study were conducted in July of 2005. These 
counts are over 12 months old and were collected in the summer when traffic volumes are typically 
lower. As part of a separate study, DKS collected counts at the Kuebler Boulevard/I-5 southbound 
ramp and Kuebler Boulevard/I-5 northbound ramp intersections in September of 2005. These counts 
were compared to the traffic counts provided in the PacTrust study and were found to be significantly 
higher, as shown in Table 1. 

New traffic counts should be collected by the applicant for the study area intersections to confirm that 
the July 2005 traffic counts are not lower than typical non-summer traffic volumes. If the traffic 
volumes are found to be higher than the July 2005 counts, the traffic study should be revised to 
determine whether additional mitigations would be needed with the increase in volumes. 

 Table 1:  Traffic Count Comparison (PM Peak Hour Total Volume) 

Intersection Kuebler Boulevard/I-5 
Southbound Ramp 

Kuebler Boulevard/I-5 
Northbound Ramp 

PacTrust Count (July 2005) 2,480 2,040 

Historical Count (September 2005) 2,827 (+347) 2,105 (+65) 

Percent Increase +14% +3% 

                                                      
1 PacTrust Kuebler Project Transportation Impact Study, Kittelson & Associates, September 2006. 
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Kuebler Boulevard/I-5 Southbound Ramp Operations 
The PacTrust traffic analysis stated that the Kuebler Boulevard/I-5 southbound ramp currently 
operates at level of service “C” in the PM peak hour. Based on several recent field observations during 
PM peak hours, long queues were observed on the southbound ramp that nearly backed on to the I-5 
mainline freeway, which is well over 1,000 feet from the intersection. This long queue required 
several traffic signal cycles to clear, which is representative of level of service “E” or “F” conditions.  
The existing operation appeared to be significantly worse than level of service “C”.  

Using the September 2005 traffic count that was 14% higher, the Kuebler Boulevard/I-5 Southbound 
Ramp was reanalyzed and was found to operate at level of service “E”.  This finding is consistent with 
recent field observations.   

An intersection’s level of service (LOS) is similar to a “report card” rating, based on average vehicle 
delay.  Level of service A, B and C indicates conditions where vehicles can move freely.  Level of 
service D and E are progressively worse.  For signalized intersections, level of service “F” represents 
conditions where the average delay for all vehicles exceeds 80 seconds per vehicle, generally indicated 
by long queues and delays.     

Trip Generation/Conditional Zone Change 
Trip generation for the medical office use with existing zoning appears to be overestimated as 
compared to the future zoning. The “CO” zone property is stated on page 24 to remain the same 
between the existing and proposed zoning cases. However, the assumptions about the employment 
density are skewed to lessen the increment of new trips from the rezone action. Under the existing 
zoning, a density value of 31 employees per acre used, however for the future zone case it was scaled 
back to a more typical density for this type of use (typically 4 employees per 1,000 square feet floor 
space). To be comparable, the same density assumptions should be applied for the medical office uses, 
and the trip generation for that 5-acre piece should be identical in both existing and future cases. 
Having accurate trip generation for the existing zoning is critical to the study considering the 
applicant’s traffic engineer has recommended improvements that only mitigate back to the existing 
zoning rather than meeting the operating standards. If the medical office portion of the site is held 
constant, the net increase in trips would be 100 weekday PM peak hour trips higher than reported.  

The commercial square footage has been reduced to 290,000 square feet as compared to the prior 
PacTrust study which showed 350,000 square feet. The proposed zoning would allow in excess of 
290,000 square feet as assumed in the traffic study. A conditional zone change would be needed to 
assure that the square footage as assumed in the traffic study does not exceed the development levels 
assumed in the traffic study. 

Proposed Access to Kuebler Boulevard 
The applicant’s traffic engineer stated that it was assumed that the proposed site would have two 
project access points to the public street system via one access to Boone Road and the other to 27th 
Avenue.  But it states in the report that a third access to Kuebler Boulevard would be needed to better 
service the site under the proposed zoning scenario and to reduce traffic on Boone Road.  Kuebler 
Boulevard is classified as a Parkway in the City’s Transportation System Plan (TSP) which has the 
primary function of being a high speed high capacity roadway2. The TSP states that a Parkway should 
have limited access for selected Arterial and Collector streets. City of Salem access spacing standards 
for a Parkway is limited to one-mile intervals for Arterial and Collector roadways3. The access criteria 
states that private development may only be granted access to a Parkway until such time as a 
permanent access from another facility can be established.  

Today, the Battlecreek Road (classified as a minor arterial) and 27th Street SE (classified as a 
collector) intersections are spaced approximately 2,000 feet apart on Kuebler Boulevard. This distance 
                                                      
2 City of Salem TSP, March 2005, Street System Element, Table 11. 
3 Development Bulletin, City of Salem, January 12, 2000, p. 1. 
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is less than the one-mile space recommended (one mile = 5,260 feet) but the classifications of these 
public streets are consistent with the permitted intersections. These intersections likely existed prior to 
the Parkway designation of Kuebler Boulevard.  

The PacTrust private access to Kuebler Boulevard is proposed midway between the existing 
Battlecreek Road and 27th Street SE intersection that would provide approximately 1,000 feet of 
spacing between intersections, less than 20% of the distance required by the City. Because the site has 
the potential for access to both Boone Road and 27th Avenue the proposed Kuebler Boulevard private 
access does not meet the City’s access spacing standard.  

Furthermore, the third access to Kuebler Boulevard would not be necessary to provide adequate access 
to the PacTrust site if the proposed development were consistent with the existing zoning. The 
applicant’s traffic study showed that the proposed zoning would generate nearly three times the project 
traffic at the access points during the PM peak period which is the critical analysis time.  The trip 
generation for existing and proposed zoning is summarized for the project access points in Table 2.   

Table 2:  PacTrust Project Access Trip Generation Comparison for Existing and Proposed 
Zoning 

Time Period PM Peak Hour Trips Weekend Mid-Day Trips 

Existing Zoning 515 450 

Proposed Zoning 1,500 2,025 

Percent Change +290% +450% 

 
Queuing Analysis 
The PacTrust study provides queuing analysis for the 2007 Saturday mid-day and weekday PM peak 
hours but does not provide queuing analysis for the future 2025 scenario. Future 2025 queuing (with 
and without the proposed Kuebler access) analysis should be conducted to determine long term 
impacts from the proposed zone change, consistent with the TSP horizon year. If queues are found to 
impact down stream intersections, safety related mitigations should be identified that would mitigate 
back to the existing zoning.  This request is consistent with an earlier request from ODOT4. 
 
Battle Creek Road Operations  
The applicant’s traffic study recommends a new traffic signal at the Battle Creek Road/Boone Road 
intersection. This proposed traffic signal would be located approximately 500 feet south of the existing 
traffic signal at the Kuebler Boulevard/Battle Creek Road intersection. Having closely spaced traffic 
signals may make it difficult to coordinate and provide adequate vehicle storage based on the 
estimated traffic volumes.  Today, Battle Creek Road carries about 5,600 vehicles per day5 south of 
Kuebler Boulevard and 6,400 vehicles per day north of Kuebler Boulevard during a typical weekday.  
In 2025, the PacTrust traffic study estimates that the daily traffic volumes will more than double to 
12,300 vehicles per day south of Kuebler Boulevard and 14,350 vehicles per day north of Kuebler 
Boulevard (the proposed PacTrust development would add 3,800 vehicles per day to Battle Creek 
Road south of Kuebler Boulevard). 

The 2007 queuing analysis provided in the PacTrust traffic study for both the 2007 Saturday mid-day 
and weekday PM peak hours showed that the projected 95th percentile queues for the northbound left 
turn on Battle Creek Road at Kuebler Boulevard the southbound left turn on Battle Creek Road would 
exceed the 500 feet of available storage. The 2025 queuing (to be determined) would require 
                                                      
4 Letter from Steven Wilson, ODOT Region 2, July 20, 2006, page 4. 
5 The existing daily traffic volumes for Battle Creek Road was estimated from multiplying the PM peak hour existing traffic 
volumes from the PacTrust TIA by 10. 
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significantly more storage between these traffic signals. Additional traffic analysis should be provided 
by the applicant to determine if these closely spaced traffic signals will work for both the 2007 and 
2025 weekday PM peak hour and Saturday peak hour. It is clear from the 2007 analysis that side by 
side northbound and southbound left turn lanes (maybe dual left turn lanes would be needed for 2025) 
would be needed to provide adequate storage. This number of travel lanes would have a significant 
impact on the adjacent properties (5 to 6 lane cross section) north and south of Boone Road. A 
schematic drawing of Battlecreek Road should be provided that shows the proposed mitigated lane 
configuration for the 2025 queuing scenario between Kuebler Boulevard and Boone Road.  If adequate 
storage is not provided, peak hour queuing could impact Kuebler Boulevard and the adjacent 
neighborhood areas north and south of Kuebler Boulevard.  

Neighborhood Impacts 
The PacTrust traffic study analysis showed that Kuebler Boulevard will be significantly over capacity 
by the year 2025.  When major facilities such as Kuebler Boulevard approach capacity, traffic is 
encouraged to divert to alternative roadways in search of a perceived savings in travel time.  
Roadways such as Stroh Lane, Boone Road and Barnes Road would likely see an increase in diverted 
traffic.  Livability impacts should be addressed by the applicant as to how the proposed zone change 
would increase traffic volumes in surrounding neighborhoods. 

Project Mitigation 
Improvements were recommended in the PacTrust traffic study to mitigate the estimated incremental 
impacts from the proposed zone change. Of the six intersections that required mitigations, two of the 
six mitigations included retiming the traffic signals, as summarized in Table 10 on page 42. Traffic 
signals could be retimed by City and ODOT staff to improve the operations in the future whether or 
not the proposed zone change were approved. Additional mitigations beyond retiming the traffic 
signals should be identified that mitigate the impacts from the zone change.  

Furthermore, the v/c ratio results shown in Table 10 for 2025 are significantly over capacity. In one 
case, at Kuebler / 36th Avenue, the forecasted volumes are more than two times the planned capacity 
(v/c > 2.0). Suggesting signal timing to resolve impacts at such a location is not meaningful. Pragmatic 
applications of this results shows that anything above 1.20 is just theoretical, since the actual 
conditions predicted beyond that range cannot be realized. Travelers would not tolerate such excessive 
delays, and choose other routes, or other means to make the trips. This is further indication that a 
broader system level mitigation would be required to resolve such excessive shortcomings in the 
transportation system. It is a far greater issue than can be dealt with from simple timing tweaks.  

Conclusions & Recommendations 
We recommend that additional information be provided by the applicant in order to assess all impacts 
from the proposed PacTrust zone change.  The additional information is summarized as follows: 

• Updated traffic counts should be conducted to assure that the traffic counts from July of 2005 
are not significantly lower than the current traffic levels.  If the current levels are higher 
(greater than 1% to 2%), the applicants traffic analysis should be revised. 

• If a conditional zone change is not proposed by the applicant, the traffic study should be 
revised with a worst case retail square footage that could be built under the proposed zoning 
(the original TIA assumed 374,000 square feet). 

• Queuing analysis for the 2025 scenario should be provided by the applicant to ensure safety 
related problems are addressed.  Additional mitigations should be recommended for 2025 
queuing impacts that are caused by the proposed zone change. 

• Additional traffic analysis is necessary to determine the operational impacts to Battle Creek 
Road between Boone Road and Kuebler Boulevard with the addition of the proposed traffic 
signal at Battle Creek Road and Boone Road.  The 2007 analysis showed the need for side by 



















Table 1  
Estimated Trip Generation – Scenario 1 

Weekday PM Peak 
Hour Trips 

Saturday Midday 
Peak Hour Trips 

Land Use 
ITE 

Code 
Size 

 

Daily 
Trips Total In Out Total In Out 

Existing Zoning 

Medical-Dental Office Building 720 310 
Employees 2,750 325 110 215 270 155 115 

Single-Family Detached 
Housing 210 190 Units 1,825 190 120 70 180 100 80 

Total Net New Trips   4,575 515 230 285 450 255 195 

Proposed Zoning 

Shopping Center 820 
290,000  

Sq ft. 
13,570 1,260 685 745 1,730 900 830 

   Pass-by Trips 

   (34% Weekday,26% 
Saturday) 

  (4,610) (430) (215) (215) (450) (225) (225) 

Medical Dental Office Building 720 70 
Employees 625 75 25 50 60 35 25 

   Internal Trips (20%)   (125) 15 5 10 10 5 5 

Total Site Generated Trips 

 - Internal Trips 

 - Pass-by Trips  

14,235 

(125) 

(4,610) 

1,350 

(15) 

(430) 

630 

(5) 

(215) 

720 

(10) 

(215) 

1,815 

(10) 

(450) 

950 

(5) 

(225) 

865 

(5) 

(225) 

Total Net New Trips 9,500 905 410 495 1,355 720 635 

Difference (Proposed – Existing) 4,925 390 180 210 905 465 440 

 



Table 2  
Estimated Trip Generation – Scenario 2 

Weekday PM Peak 
Hour Trips 

Saturday Midday 
Peak Hour Trips 

Land Use 
ITE 

Code 
Size 

 

Daily 
Trips Total In Out Total In Out 

Existing Zoning 

Medical-Dental Office Building 720 
108,900  

Sq ft. 
3,935 340 90 250 395 225 170 

Single-Family Detached 
Housing 210 190 Units 1,825 190 120 70 180 100 80 

Total Net New Trips   5,760 530 210 320 575 325 250 

Proposed Zoning 

Shopping Center 820 
290,000  

Sq ft. 
13,570 1,260 685 745 1,730 900 830 

   Pass-by Trips 

   (34% Weekday,26% 
Saturday) 

  (4,610) (430) (215) (215) (450) (225) (225) 

Medical Dental Office Building 720 
24,000  

Sq ft. 
870 90 25 65 85 50 35 

   Internal Trips (20%)   (170) (20) (5) (15) (15) (10) (5) 

Total Site Generated Trips 

 - Internal Trips 

 - Pass-by Trips  

14,440 

(170) 

(4,610) 

1,350 

(20) 

(430) 

630 

(5) 

(215) 

720 

(15) 

(215) 

1,815 

(15) 

(450) 

950 

(10) 

(225) 

865 

(5) 

(225) 

Total Net New Trips 9,660 900 410 490 1,350 715 635 

Difference (Proposed – Existing) 3,900 370 200 170 775 390 385 

 

 

Weekday PM Peak 
Hour Trips 

Saturday Midday 
Peak Hour Trips 

Land Use 
ITE 

Code 
Size 

 

Daily 
Trips Total In Out Total In Out 

September 2006 TIA 5,085 385 180 205 900 460 440 

Employees 4,925 390 180 210 905 465 440 

Building SF 3,900 370 200 170 775 390 385 
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MEMORANDUM 
 

Date: December 4, 2006 Project #:  7460.03 
  

To: Planning Commission 
  

From: Anthony Yi, P.E. & Mark Vandehey, P.E. 
  

Cc: Eric Destival, City of Salem 
Kevin Hottman, City of Salem 
Dan Fricke, ODOT 
Steve Wilson, ODOT 

  
Project: PacTrust Kuebler Project 

  
Subject: Response to Public Comments from the November 21st Public Hearing 

 

This memorandum responds to public comments provided at the November 21, 2006 Public 
Hearing as it relates to traffic counts and vehicle queuing. The remainder of this memorandum 
summarizes opponents’ comments in italics and provides our response in standard text. 

Traffic Counts 

The traffic counts used in the September 2006 TIA are over 12 months old, fail to meet the 
ODOT requirements for best practices, were collected in the summer when traffic volumes are 
typically lower, and were taken at a time of year when schools are not in sessions. 

Response #1:  The traffic volumes used in the September 2006 TIA were determined using 
accepted engineering principles for collecting and analyzing this data. Evidence that the counts 
were properly collected and analyzed is that the traffic counts were accepted and approved by 
both City of Salem and ODOT staff. In addition, an e-mail from the City of Salem, dated August 
9, 2006, states that both the City and DKS Associates confirmed the use of the refined traffic 
forecasts as appropriate (Appendix “E” of the November 14, 2006 Supplemental to the 
September 2006 PacTrust Kuebler Project TIA contains the e-mail correspondence). 

The dates on which the manual turning movement counts were collected (summer of July 2005) 
are consistent with accepted engineering principles and the requirements of the ODOT Analysis 
Procedures Manual (APM) dated April 2006 (page 3-8). Also, as stated in the APM: 

For most projects, the 30HV should be used to represent design volumes. In fully 
developed portions of Metropolitan Planning Organization (MPO) areas, the 30th 
highest hour is generally assumed to be represented by the weekday peak hour. 
Where 30HV will be used in analysis, the counts should be taken as close to the 
30th highest hour as possible. This typically requires collecting counts on a 
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weekday afternoon (usually in summer) in most larger urban areas, but may 
include weekends for high recreation areas (the coast), or areas experiencing 
lunch hour peaks or high reverse direction flows during the day. (APM, page 3-4) 

Volumes in the September 2006 TIA were collected and evaluated as explained above and the 
design volumes used were based on the 30HV. Furthermore, the APM recommends that seasonal 
factors be applied to manual traffic counts to obtain 30th highest hour volumes (30HV) and that 
one approach is to use seasonal factors developed from local automatic traffic recorders (ATRs) 
to convert manual traffic counts to 30HV (APM, page 2-7). The closest ATRs are located along 
ORE 22 (Willamina-Salem Highway 30, recorder 24-004 and 24-014) on both sides of I-5. A 
review of available data provided by the ODOT Traffic Counting Program reveals that July 
represents peak seasonal traffic conditions based on average daily traffic collected in 2005.     

Also, although many schools are not in session during the summer months, the traffic analysis 
analyzed peak time periods when schools are not typically in operation or their traffic flows are 
not at their peaks (weekday p.m. peak hour and Saturday midday peak hour). 

The following timeline provides a summary of key milestones related to the collection and 
approval of traffic volumes used in the September 2006 TIA. The timeline also covers the 
coordination effort with City of Salem and ODOT staff that ultimately concluded with approvals 
by both reviewing agencies. 

Timeline Key Milestones 

July 2005 Obtain traffic counts. 

August 10, 2005 Meeting with the City of Salem to discuss project background, preliminary 
findings, and scheduling. 

September 22, 2005 Meeting with the City of Salem to discuss project background, preliminary 
findings, and scheduling. 

October 17, 2005 Submittal of the Preliminary Traffic Assessment memorandum. 

October 20, 2005 Pre-Application meeting at the City of Salem. 

November 14, 2005 Meeting with City of Salem staff to discuss the TIA scope of work (Preliminary 
Traffic Assessment memorandum). 

April 2006 Submittal of the April 2006 Traffic Impact Analysis (TIA). 

July 13, 2006 Meeting with City of Salem staff to discuss comments regarding the April 2006 
TIA. City comments included revising the April 2006 TIA to specifically include 
traffic generated by the proposed Eagle Nest Development.  

August 2, 2006 City of Salem forwards an e-mail dated August 1, 2006 prepared by DKS 
Associates that contains estimated traffic volumes for the proposed Eagles Nest 
Development. 

August 8, 2006 Submittal of traffic volumes figure to City of Salem and ODOT and a request for 
written confirmation of the forecast traffic volumes. 

August 9, 2006 E-mail response from the City of Salem stating both the City and DKS Associates 
confirm the use of the refined traffic forecasts as appropriate. 

August 17, 2006 Meeting with City of Salem and ODOT staff to discuss comments regarding the 
April 2006 TIA. 

September 29, 2006 Submittal of the revised September 2006 TIA and a meeting with ODOT and City 
of Salem to present findings. 
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October 26, 2006 Meeting with City of Salem and ODOT staff to discuss comments regarding the 
September 2006 TIA. 

November 13, 2006 City of Salem comment letter stating the September 2006 TIA is accepted and 
approved. 

November 14, 2006 ODOT comment letter stating the September 2006 TIA is accepted and 
approved. 

 

Queuing Analysis 

The PacTrust study provides queuing analysis for the 2007 Saturday mid-day and weekday PM 
peak hours but does not provide queuing analysis for the future 2025 scenario. 

Response #2:  As previously stated in the November 14, 2006 Supplemental to the September 
2006 PacTrust Kuebler Project TIA (pages 9 and 13), a design concept was developed that can 
accommodate vehicle queues under build-out conditions, while maintaining acceptable 
intersection operations under proposed zoning year 2007 total traffic conditions and avoids 
further degradation of all study intersections under year 2025 traffic conditions. This is without 
the proposed right-in only driveway on Kuebler Boulevard. With or without the proposed right 
in only driveway, those improvements proposed by the Applicant will help alleviate congestion 
in the study area for year 2007 total traffic to a level that is a net improvement in operations 
relative to the existing zoning. 

As identified in the September 2006 TIA, all signalized intersections along Kuebler Boulevard as 
well as the Battle Creek Road/Boone Road intersection are forecast to operate well over capacity 
and at LOS “F” under 2025 peak hour conditions, regardless of the zoning of the subject 
property. A queuing analysis will not provide any reliable distinguishing information between the 
existing and proposed zoning scenarios under this situation. This is because queuing characteristics 
are very sensitive to factors such as vehicle arrival patterns and detailed settings within the signal 
controller, neither of which can be accurately predicted 20 years hence for a series of oversaturated 
signalized intersections. Therefore, our traffic operations analysis of 2025 conditions focuses on 
overall intersection operations and mitigation measures to avoid further degradation. 

Conclusion 

We trust this memorandum provides adequate documentation to respond to public comments 
provided at the November 21, 2006 Public Hearing as it relates to traffic counts and vehicle 
queuing. This memorandum also supplements the September 2006 TIA and November 14, 2006 
Supplemental to the September 2006 PacTrust Kuebler Project TIA. If you have any further 
questions, please call us at (503) 228-5230. 

 



KAI FIRM BACKGROUND 

 

Kittelson & Associates, Inc. provides transportation planning, engineering and research services to 
government and private organizations. We recognize that the goals of efficient, economic, and safe 
transportation depend on more effectively managing, operating, and enhancing transportation 
facilities. Thus, the purpose of each project is to contribute to better transportation by 
systematically developing and applying methods for improving the performance of highway and 
transit systems. Founded in 1985, the company currently employs a staff of over 110 people working 
in offices in Baltimore, Maryland; Boise, Idaho; Fort Lauderdale and Orlando, Florida; Phoenix 
and Tucson, Arizona; and Portland, Oregon. 

The firm provides a wide scope of services that span the many facets of transportation including: 

TRANSPORTATION 
PLANNING: 

Developing long-range multi-modal transportation systems plans at a 
regional, corridor, and sub-area level. Developing transportation policies 
dealing with issues such as growth management, access management, 
parking, and transportation financing. Conducting area-wide parking 
studies. Conducting transportation analyses for environmental impact
studies. 

FUNCTIONAL DESIGN: 
Developing and evaluating scaled design alternatives for collectors,
arterials, freeway systems, and interchanges, taking into account
geometric, operational, and performance related issues. 

TRAFFIC OPERATIONS: 

Developing and implementing traffic engineering solutions to
systematically improve the quality and/or safety of traffic flow within both 
urban/suburban and rural transportation systems. Range of services
provided include site specific traffic engineering and impact studies,
traffic signal timing of arterials and networks, and analysis of advanced
traffic control systems. 

TRAFFIC ENGINEERING 
DESIGN: 

Provide design services for traffic operational improvements including
preparing plans and specifications for traffic signal installations, street
lighting, signing, pavement marking, and channelization improvements.
Services also include preparing temporary protection and traffic control
during construction. 

RESEARCH & 
EDUCATION: 

Conducting applied research under contracts to state and local agencies
as well as the National Cooperative Highway Research Program. Short
courses on topics such as Highway Capacity are presented to state, local,
and consulting agencies. Senior staff serves as university lecturers for
courses in transportation planning and traffic engineering. 

Our ability to provide quality transportation planning and engineering consulting services depends 
on advanced analytical tools that are compatible with recent hardware developments. For this 
reason, the firm has developed an extensive library of planning, operations and design software that 
is routinely used for transportation analysis and research on both large and small computer systems. 
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2005 counts are “typically lower” is wrong. Historical traffic data collected at the closest 
automatic traffic recorders (located along ORE 22 on both sides of I-5) reveals that July 
represented peak seasonal traffic conditions in 2005. Attachment “E” contains traffic count data 
from the ODOT ATR’s.  

The DKS Associates’ memorandum stated that DKS recently obtained traffic counts at the study 
intersections and compared them to the traffic counts used in the September 2006 TIA. There is a 
basic flaw with the DKS counts that makes them unreliable.  The traffic counts obtained by DKS 
Associates were collected on Friday, December 1, 2006, one week after the Thanksgiving 
holiday, and therefore do not represent typical weekday data. For these reasons the DKS 
Associates’ data cannot be relied upon for the purpose of assessing the validity of the traffic 
volume data used in the September 2006 TIA. As stated in the ODOT APM, “In general, days 
potentially influenced by state or federal holidays or other significant events that may alter 
normal traffic patterns should be avoided.” Furthermore, the APM also explains, “It is common 
to avoid Monday and Friday counts when weekday data is desired, as the trip characteristics on 
these days generally differ from the remainder of the week.” The traffic counts obtained by DKS 
Associates that were collected on Friday, December 1, 2006 (one week after the Thanksgiving 
holiday) resulted in higher traffic levels than those used in the September 2006 TIA, which 
utilized traffic count data collected on a typical weekday (Thursday). 

Further, DKS Associates has previously accepted the July 2005 traffic counts conducted by 
Kittelson & Associates, Inc. An e-mail from the City of Salem, dated August 9, 2006, states that 
both the City and DKS Associates confirmed the use of the refined traffic forecasts as 
appropriate. Appendix “F” contains the email correspondence. 

Finally, the traffic volumes used in the September 2006 TIA were determined using engineering 
principles accepted for collecting and analyzing this data. In addition to DKS Associates, 
approval, both City of Salem and ODOT staff accepted and approved the data, which is further 
evidence that the counts were properly collected and analyzed. There is no reasonable basis to 
conclude that there is anything unreliable with the July 2005 traffic counts or the September 
2006 TIA which relies on them. 

Boone Road and 27th Avenue Traffic Levels (DKS Associates, page 2) – The City’s TSP provides 
volume threshold for collectors between 1,600 and 10,000 vehicles per day. Adding traffic from the 
PacTrust zone change alone would increase the traffic level above the 10,000 vehicles per day 
upper threshold on both Boone Road and 27th Avenue during the 2007 PacTrust buildout scenario. 
Furthermore, the 2025 traffic volumes forecasts from the applicant’s traffic study would far exceed 
the 10,000 vehicle per day threshold (27th Avenue is estimated to have 12,800 vehicles per day and 
Boone Road is estimated to have 13,600 vehicles per day) which would push the daily volume level 
of Boone Road and 27th Avenue to those consistent with a minor arterial.  

Response #2: The City provides “basic design guidelines” for average daily traffic (ADT) levels 
for all roadway classifications. Boone Road and 27th Avenue are classified as collectors. These 
“basic design guidelines” are included as Attachment “G”. Per the “basic design guidelines” for a 
collector street, the Salem TSP provides a design ADT range between 1,600 to 10,000 vehicles per 
day. The City’s “basic design guidelines,” which includes design guidelines other than ADT range, 
are elements that provide guidance for each roadway classification, but do not represent required 
thresholds that define a roadway’s form and function, particularly around traffic levels that are near 
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the upper and lower ranges of two classifications. Accordingly, the ADT “guideline” cannot be 
used as an approval criteria for this application. 

Under the PacTrust proposed plan and zoning proposal, the ADT levels under 2007 build-out 
conditions along all segments of Boone Road and 27th Avenue are forecast below 10,000 vehicles 
per day. Under long-term 2025 conditions, the forecast ADT along Boone Road between Battle 
Creek Road and the proposed Boone Road site driveway (estimated 10,650 ADT) and along 27th 
Avenue between Kuebler Boulevard and the proposed 27th Avenue site driveway (estimated 10,800 
ADT) are estimated near the design guideline of 10,000 ADT. These two short segments of Boone 
Road and 27th Avenue do not front any residential homes and improvements are proposed at both 
locations to accommodate near and long-term traffic demands. Also, under long-term 2025 
conditions, the forecast ADT along Boone Road and 27th Avenue between the proposed site 
driveways (i.e. roadway segments that front the existing residential neighborhood) is forecast to be 
less than 6,000 ADT.  

Queuing Analysis (DKS Associates, page 3) – The PacTrust study provides queuing analysis for 
the 2007 Saturday mid-day and weekday PM peak hours but does not provide queuing analysis 
for the future 2025 scenario…  

Response #3: As identified in the September 2006 TIA, all signalized intersections along 
Kuebler Boulevard as well as the Battle Creek Road/Boone Road intersection are forecast to 
operate well over capacity and at LOS “F” under 2025 peak hour conditions, regardless of the 
zoning of the subject property.  

Standard engineering practice does not purport to have the tools or the technology to reliably 
determine long term queuing in conditions where the demand exceeds the capacity of the 
roadway, as is the case here, regardless of how the PacTrust property develops (residential or 
commercial). A queuing analysis will not provide any reliable distinguishing information 
between the existing and proposed zoning scenarios in this situation. This is because queuing 
characteristics are very sensitive to factors such as vehicle arrival patterns and detailed settings 
within the signal controller, neither of which can be accurately predicted 20 years in advance for 
a series of oversaturated signalized intersections. In fact, it is improper as a matter of sound 
engineering practice to pretend to solve for long term queues in oversaturated conditions as here, 
when in truth such cannot be reliably achieved.  

Therefore, our traffic operations analysis of 2025 conditions focuses on overall intersection 
operations and mitigation measures to avoid further degradation. Our analysis is consistent with 
sound practice and does not pretend to analyze for conditions that no sound practice can purport 
to analyze. Under our analysis, with the improvements proposed, the system will not be degraded 
beyond that which would occur if the property developed as residential land. 
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Alternative Development Scenario (Sherman, Sherman, Johnnie & Hoyt, LLP, page 4) – A 
PROPOSAL FOR COMPREHENSIVE PLAN AND ZONING DESIGNATIONS FOR CPC/ZC 06-
6, Submitted by Wildwood, Inc. December 5, 2006 

Purpose: To illustrate alternative actions and conditions that would result in a commercial 
development compatible with adjacent land uses, generating traffic that could be accommodated 
by the allowed capacity of the surrounding street system… 

Response #4:  The proposed PacTrust proposal can be accommodated by the allowed capacity 
of the surrounding street system. Table 1 provides a comparison of estimated trip generation 
between the PacTrust and Wildwood, Inc. (John Miller) development scenarios. 

Table 1  
Comparison of Estimated Trip Generation  

Development Scenario 
Daily 
Trips 

Weekday 
PM Peak 

Hour Trips 

Saturday 
Midday Peak 

Hour Trips 

PacTrust Shopping Center - 290,000 s.f. 

Medical/Dental Office – 24,000 s.f. 
9,660 900 1,350 

Wildwood, Inc. 1 Shopping Center - 244,000 s.f. 

Medical/Dental Office – 24,000 s.f. 

Single-Family Detached Housing – 92 units 

9,410 885 1,285 

Difference in Net New Trips 250 15 65 

Percent Difference 2.7 % 1.7 % 5.1 % 

1 Development scenario submitted by Wildwood, Inc. (Attachment “B” - Sherman, Sherman, Johnnie & Hoyt letter, page 4) 

 

A comparison of estimated trip generation between the PacTrust proposal and the development 
plan prepared by Wildwood, Inc. results in less than a 3-percent difference in net new daily trips. In 
other words, the opponents proposed development scenario and what PacTrust proposes, have 
nearly identical trip impacts with PacTrust’s scenario having 250 more daily trips, 15 more 
weekday p.m. peak hour trips, and 65 more Saturday midday peak hour trips. Under these 
conditions, this is an insignificant variation for transportation analysis and planning. Based on this 
comparison, the Wildwood, Inc. proposal would very likely need the same level of transportation 
improvements as the PacTrust proposal. There is no functional transportation related difference 
between the two scenarios. 

PROPOSED APPLICANT IMPROVEMENTS  

The following is a summary of mitigation improvements identified in the September 2006 TIA 
and the November 14, 2006 Supplemental to the September 2006 PacTrust Kuebler Project TIA 
that is proposed as transportation improvements by the Applicant:  

• Provide an additional travel lane in the eastbound direction along Kuebler Boulevard 
from west of Battle Creek Road to the I-5 southbound ramp. 

• Install a traffic signal at the Battle Creek Road/Boone Road intersections. 
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• Construct an exclusive northbound right-turn lane and provide overlap phasing for this 
movement at the Kuebler Boulevard/27th Avenue intersection. 

• Provide dual westbound left-turn lanes at the Kuebler Boulevard/27th Avenue 
intersection. 

• Provide exclusive eastbound and westbound left-turn lanes at the Boone Road/Battle 
Creek Road intersection. 

• Re-stripe the I-5 southbound off-ramp approach to Kuebler Boulevard from a shared 
left/through lane to a shared left/through/right lane. 

• Provide a right-in access driveway along Kuebler Boulevard, located approximately near 
the midpoint of Battle Creek Road and 27th Avenue. The eastbound right-turn lane should 
be an exclusive lane and designed to City of Salem standards. 

• Provide two egress lanes and one ingress lane at the access driveway along Boone Road, 
located west of Cultus Avenue. 

• Provide two egress lanes and one ingress lane at the access driveway along 27th Avenue, 
located approximately 400 feet to the south of Kuebler Boulevard. 

The cost of the mitigation improvements listed above is approximately $3.6 million. 

Conclusion 

We trust this memorandum provides adequate documentation to respond to comments provided 
in DKS Associates’ December 5, 2006, memorandum and Sherman, Sherman, Johnnie & Hoyt, 
LLP’s memorandum to the City of Salem Planning Commission as it relates to traffic counts, 
traffic levels, vehicle queuing, and alternative development scenario. If you have any further 
questions, please call us at (503) 228-5230. 

 

Attachments 

Attachment A: DKS Associates Comments 
Attachment B: Sherman, Sherman, Johnnie & Hoyt, LLP Comments 
Attachment C: ODOT Analysis Procedures Manual 
Attachment D: City of Salem Guidelines for the Preparation of Transportation Impact Analysis 
Attachment E: ODOT Automatic Traffic Recorder (ATR) Data 
Attachment F:  Baseline Traffic Volume Confirmation E-mail 
Attachment G: City of Salem TSP Basic Design Guidelines 
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MEMORANDUM  
 

Date: June 1, 2007  Project #: 7460.03 

To: Judith Moore, City of Salem 

Cc: Dick Loffelmacher, PacTrust 
Eric Sporre, PacTrust 
Jeff Tross 
Wendie Kellington 

From: Anthony Yi, P.E., Mark Vandehey, P.E., & Dave Daly 

Project: PacTrust Kuebler Project 
Subject: Response to City Council Traffic Related Questions 
 

This memorandum provides staff with some additional information and insights addressing the 
transportation related questions raised by City Council. We hope that this information is helpful 
as you prepare your own  responses  to Council questions.   Please  let us know  if you have any 
questions related to the information we have provided. 

1) How much of  the street  improvements PacTrust will do  that are required and how much of  the street 
improvements  is PacTrust being asked  to do but would not be required  to do  to make  the  transportation 
system work better? 

Response #1:  The September 2006 TIA recommended several improvements to ensure adequate 
safety and operation of the surrounding transportation system under the proposed zone change. 
Based on conversations with City staff,  the City of Salem has received authorization  for federal 
funds  towards  improving  Kuebler  Boulevard  from  I‐5  through  Battle  Creek  Road.  These  are 
funded  improvements on  the City’s Capital  Improvement Program  (CIP). The design phase  for 
the  Kuebler  Boulevard  Improvement  Project  is  currently  underway  and  project  completion  is 
expected in 2008 according to City staff. This improvement project includes the following: 

• Add a second westbound travel  lane, curb, and sidewalk from the I‐5 southbound ramp 
terminal to approximately 1,600 feet west of Battle Creek Road. 

• Add  exclusive  right‐turn  lanes  along  the  northbound,  southbound,  and  westbound 
approaches at the Kuebler Boulevard/Battle Creek Road intersection. 

• Install a new traffic signal at the Kuebler Boulevard/27th Avenue intersection. 

• Add a traffic signal interconnect along Kuebler Boulevard from the I‐5 northbound ramp 
terminal to Commercial Street. 
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In addition  the City’s Kuebler Boulevard Project, PacTrust will be responsible  for  the  following 
improvements  that will not only meet  the City’s performance standard under build conditions, 
but will also improve overall operations of the transportation system.  

• Provide  an  additional  travel  lane  in  the  eastbound  direction  along Kuebler  Boulevard 
from west of Battle Creek Road to the I‐5 southbound ramp. 

• Install a traffic signal at the Battle Creek Road/Boone Road intersection, provide exclusive 
left‐turn  lanes  for both eastbound and westbound approaches, and provide an exclusive 
westbound right‐turn lane. 

• Construct a second westbound left‐turn lane and an exclusive northbound right‐turn lane 
(provide  overlap  phasing  for  this  movement)  at  the  Kuebler  Boulevard/27th  Avenue 
intersection. 

• Re‐stripe  the  I‐5  southbound  off‐ramp  approach  to  Kuebler  Boulevard  from  a  shared 
left/through lane to a shared left/through/right lane. 

• Provide two egress lanes and one ingress lane at the access driveways along Boone Road 
and 27th Avenue. 

• Maintain landscaping along the frontage of the property to ensure adequate sight distance 
at the access driveways. 

Furthermore,  if  the proposed  right‐in only driveway on Kuebler Boulevard  is approved by  the 
City of Salem, PacTrust will be responsible for not only providing  the right‐in access driveway, 
but will also complete  the widening of  the eastbound  travel  lane of Kuebler Boulevard west  to 
Commercial Street. Per City  staff,  this additional widening of Kuebler Boulevard  is considered 
payment for a grant of access. 

2) How can only 350 ft extra lane on Battle Creek and 300 ft extra lane on 27th SE handle additional traffic 
storage? This amount of distance is fairly minimal as a condition given the amount of traffic turning there 
now. What traffic counts at what day of week and time were used to calculate these stacking distances on 
these collector streets? 

Response #2:   As previously documented  in the November 14, 2006 Supplemental to the September 
2006 PacTrust Kuebler Project TIA, a design concept was developed that can accommodate vehicle 
queues under build‐out  conditions, while maintaining acceptable  intersection operations under 
year  of  opening  conditions with  the  proposed  CO/CR  zoning  scenario.  The  TIA  took  a  very 
conservative approach and did not assume a right‐in only driveway on Kuebler Boulevard. The 
reason for the  long queues that are observed today at the Battle Creek Road/Kuebler Boulevard 
intersection is that the intersection is operating very near its design capacity during peak periods 
(recall that there is only one through lane in each direction on Kuebler Boulevard today). With the 
significant  improvements  to Kuebler Boulevard  (an  additional  through  lane  in  each direction), 
more  green  time  can  be  allocated  to  the minor  streets,  including  Battle  Creek  Road  and  27th 
Avenue.  The  additional  green  time  combined with  the  additional  queue  storage  that will  be 
constructed by PacTrust as part of their project will be sufficient to accommodate the queues on 
Battle  Creek  Road  and  27th  Avenue,  even  without  the  proposed  right‐in  access  to  Kuebler 
Boulevard. 
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If the proposed right‐in only driveway on Kuebler Boulevard  is approved by the City of Salem, 
the  amount  of  site‐related  traffic  using  Battle  Creek  Road will  be  reduced  significantly.  The 
reduced  traffic using Battle Creek Road  (particularly  the  southbound  left‐turn movement  from 
Battle Creek Road to Boone Road) would create the opportunity to provide two northbound left‐
turn  lanes  from  Battle  Creek  Road  onto  Kuebler  Boulevard.  This  modification  would  both 
increase  the  capacity  at  the Battle Creek Road/Kuebler Boulevard  intersection,  and  reduce  the 
queues on Battle Creek Road.  

3) If the 18.4 acres developed as residential, what are the ADT or traffic count differences between what was 
calculated in the TIA? 

Response #3:    If  the 18.4 acres are developed as  residential,  it  is  reasonable  to assume  that  the 
remaining 10 acres would be developed as commercial (as it is designated in the Comprehensive 
Plan). The average daily  traffic  (ADT) on Boone Road and 27th Avenue should be evaluated  in 
three distinct segments: 1) On Boone Road between Battle Creek Road and the eastern boundary 
of  the  church  located  on  the  south  side  of  Boone  Road,  2)  Boone  Road  between  the  eastern 
boundary of the church and proposed site access on 27th Avenue, and 3) 27th Avenue between the 
proposed site access and Kuebler Boulevard. Figure 1 visually depicts these three locations.   

If we assume 18 acres of  residential and 10 acres of commercial and compare  the ADT  for  the 
three segments shown in Figure 1, the ADT of the 18 acre residential/10 acre commercial is higher 
on segment 2 when compared to the PacTrust proposal. The reason for this is that the 18 acre site 
and  the  10  acre  site would not be  connected with  an  internal  roadway network. Accordingly, 
certain  segments  of  Boone  Road  and  27th would  be more  heavily  used  for  accessing  the  two 
individual  sites.  As  shown  in  Figure  1,  segment  2  includes  the  section  of  Boone  Road  that 
immediately fronts the existing residential neighborhood.  

The  PacTrust  proposal  allows  for  internal  circulation  throughout  the  entire  28.4  acre  site  and 
includes driveways on both Boone Road and 27th Avenue  (located outside of segment 2). With 
these access  locations and  the opportunity  for  internal circulation,  the site‐related  traffic can be 
accommodated on the segments of Boone Road (segment 1) and 27th Avenue (segment 3) that do 
not  front  the  existing  residential  neighborhood.  Furthermore,  the  PacTrust  proposal  identifies 
improvements to these segments that include separate left‐ and right‐turn lanes.     

If the proposed right‐in only access on Kuebler Boulevard is approved by the City of Salem, the 
amount  of  site‐related  traffic will be  reduced  along  segments  1  and  3  (see Figure  1, Proposed 
Zoning, Sept. 2006 TIA with Right‐in Kuebler Access).  
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4) What is the timeline and general scope of Kuebler Interchange Improvements? Will the increased ADT 
that the renovated interchange is designed for meet the additional ADT of this proposed amendment and the 
Mill Creek Industrial traffic? 

Response #4:  ODOT is currently in the design phase for an additional northbound ramp onto I‐5 
from Kuebler Boulevard. The Traffic Impact Analysis for the Mill Creek Industrial development 
identified  several  needed  improvements  at  the  interchange  to  accommodate  build‐out  of Mill 
Creek. However, we were  instructed not  to assume any of  the mitigation  in our  traffic  impact 
analysis.  However,  ODOT  is  currently  working  on  an  Interchange  Area  Management  Plan 
(IAMP) to address the future traffic demand at the  interchange (including traffic demands from 
build‐out  of  the  Mill  Creek  Industrial  Development).  The  IAMP  is  expected  to  be  adopted 
sometime in the fall of 2007. 

5) Could Council condition its approval to restrict ingress from Kuebler? 

Response #5:  Yes, Council could condition approval to restrict ingress from Kuebler Boulevard. 
A more  appropriate  question would  be why would  the  Council want  to  restrict  access  from 
Kuebler  Boulevard?  As  illustrated  in  the  September  2006  TIA,  the  right‐in  only  access  from 
eastbound  Kuebler  Boulevard  into  the  site,  will  help  to  reduce  traffic  at  the  Battle  Creek 
Road/Boone Road intersection and help to accommodate a dual northbound left turn lane at the 
Kuebler Boulevard/Battle Creek Road intersection, which will significantly improve operations at 
that  intersection. The design of  the  right‐in access would allow  right‐turning  traffic  to entering 
the  site without  any  significant  impact  to  through  traffic  on Kuebler  Boulevard.  The  right‐in 
access  results  in  a net benefit  to  through  traffic on Kuebler Boulevard, Battle Creek Road  and 
Boone Road.    

6) Can  a  neighborhood  shopping  center  have  access  from  a  parkway?  If  so,  does  this  one  assume  such 
access? What happens if the State does not allow such access and we approved based on that access? Can we 
condition the approval on getting access from Kuebler? 

Response  #6: Although  the  City  of  Salem  Transportation  System  Plan  provides  basic  design 
guidelines  for  street  classifications,  including  parkways,  no  standards  prohibit  access  on  a 
Parkway. Furthermore, although not a  standard but  rather a policy  referent,  the City of Salem 
Design Standards  for Access Management on Collectors, Arterials, and Parkways states that permitted 
access uses  to a Parkway  include public or private developments generating  traffic volumes of 
10,000 or more vehicles per day. The  estimated  trip generation of  14,270 daily  trips under  the 
proposed zoning scenario exceeds the 10,000 vehicles per day threshold referenced in the policy 
document and therefore justifying an access.  The State does not control access to this facility.   

7) Is bringing a street up to an adequate LOS a condition for approval of a comp plan/zone change? 

Response #7: No. The development is responsible for mitigating the impacts of its traffic, which 
have  been  previously  identified.  Specifically,  a  comp  plan/zone  change  proposal must  satisfy 
Oregon Administrative Rules (OAR) Division 51 – Transportation Planning Rule (TPR). 
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8) Was the TIA done  looking at the highest  impact allowed  land uses in the zone, not the proposed uses? 
Has the TIA looked at impact both pre and post amendment to the SACP? Has the TIA assumed the most 
intensive use allowed after the zone/comp plan change? 

Response #8:  The TIA was completed by comparing the existing SACP zoning scenario with that 
of  the  “reasonable  worst  case  scenario”  as  defined  by  the  ODOT  Development  Review 
Guidelines.  For  the purposes  of  the proposed  zoning,  a  shopping  center  land use was  agreed 
upon  by  both  ODOT  and  City  staff  as  an  appropriate  “reasonable  worst  case  scenario”. 
Furthermore,  PacTrust  is willing  to  accept  a  condition  of  approval  that  limits  the  size  of  its 
community retail shopping center development for the 18.4 acres to 240,000 square feet. 

9) What day(s) was the traffic count done? 

Response  #9:    The manual  turning movement  counts were  collected  during mid‐week  days 
(Tuesday‐Thursday),  consistent  with  ODOT  and  City  guidelines  accepted  traffic  engineering 
principles.  In  addition,  there  is  correspondence  in  the  formal  record  from  the City  of  Salem, 
ODOT and DKS Associates confirming the use of the traffic forecasts for this project. 

10) Is the off set of the driveway along Boone Rd. at Cultus a condition for approval? If not, why did the PC 
not make it so? Can we make it a condition? 

Response  #10:   No. The  offsetting  of  the Cultus Avenue driveway was  completed  to  address 
neighborhood concerns raised in a previous SGNA meeting. 

11) Was the TIA done assuming access from Kuebler? Was the TIA done assuming highest allowed uses at 
full build out, including future expansion? 

Response  11:   Yes,  the TIA was  completed  assuming  two  access  scenarios, with  and with out 
access from Kuebler Boulevard. Yes, the TIA was completed assuming the highest allowed uses 
under the proposed zoning scenario. 

12) Describe the difference between the first and second TIA submitted to ODOT. 

Response #12:  The first TIA submitted to ODOT and the City assumed a development scenario 
consisting  of  350,000  square  feet  of  shopping  center  space. This  scale  of development  is  large 
enough  in  relation  to  the  property  size  such  that  structured  parking  would  be  required  to 
accommodate the development. After meeting with ODOT and City staff, it was realized that the 
scale of proposed development would not represent a reasonable worst case scenario, particularly 
in relation to how the development fits with the surroundings. As part of scaling back the overall 
size  to  290,000  square  feet,  several  changes  were  made  to  address  neighborhood  and  City 
concerns with regard to forecast traffic volumes and site access locations. 
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MEMORANDUM  
 

Date: June 6, 2007  Project #: 7460.03 

To: Judith Moore, City of Salem 

Cc: Dick Loffelmacher, PacTrust 
Eric Sporre, PacTrust 
Jeff Tross 
Wendie Kellington 

From: Anthony Yi, P.E., Mark Vandehey, P.E., & Dave Daly 

Project: PacTrust Kuebler Project 
Subject: Response to Mr. John Miller Traffic Related Questions 
 

This memorandum  responds  to  questions prepared  by  John Miller  (Attachment  “A”  – May  12, 
2007  Zone  Change/Comprehensive  Plan  Change  6‐06  letter  prepared  by  John Miller)  related  to  the 
PacTrust  plan  amendment  and  zone  change  application.  This  memorandum  provides  the 
question in italics and provides our response in standard text. 

Are the traffic counts submitted by DKS Associates credible and relevant? 

Response  #1:  Comments  prepared  by  DKS  Associates  (December  5,  2006  DKS  Associates’ 
memorandum) were submitted to the Planning Commission during the open record time at the 
end of  the November 21, 2006, Public Hearing. The DKS Associates’ memorandum  stated  that 
DKS recently obtained traffic counts at the study intersections and compared them to the traffic 
counts used  in  the September 2006 TIA. There  is a basic  flaw with  the DKS counts  that makes 
them  unreliable.  The  traffic  counts  obtained  by  DKS  Associates  were  collected  on  Friday, 
December  1,  2006,  one week  after  the  Thanksgiving  holiday,  and  therefore  do  not  represent 
typical weekday data. For these reasons the DKS Associates’ data cannot be relied upon for the 
purpose of assessing the validity of the traffic volume data used  in the September 2006 TIA. As 
stated in the ODOT APM, “In general, days potentially influenced by state or federal holidays or 
other significant events that may alter normal traffic patterns should be avoided.” Furthermore, 
the APM also explains, “It is common to avoid Monday and Friday counts when weekday data is 
desired, as the trip characteristics on these days generally differ from the remainder of the week.” 
The  traffic counts obtained by DKS Associates  that were collected on Friday, December 1, 2006 
(one week after the Thanksgiving holiday) resulted in higher traffic levels than those used in the 
September 2006 TIA, which utilized traffic count data collected on a typical weekday (Thursday). 

 

 



PacTrust Kuebler Project Project #: 7460.03 
June 6, 2007 Page 2 

Kittelson & Associates, Inc. Portland, Oregon 

Would the traffic on 27th Avenue exceed 10,000 ADT? 

Response #2: As discussed  fully  in  the December 19, 2006 Supplemental  to  the September 2006 
PacTrust Kuebler Project TIA prepared by Kittelson & Associates, Inc. (KAI), under the PacTrust 
proposed  plan  and  zoning  proposal,  the  ADT  levels  under  build‐out  conditions  along  all 
segments of Boone Road and 27th Avenue are forecast below 10,000 vehicles per day. Under long‐
term 2025 conditions,  the  forecast ADT along 27th Avenue between Kuebler Boulevard and  the 
proposed  27th  Avenue  site  driveway  (estimated  10,800  ADT)  are  estimated  near  the  design 
guideline of 10,000 ADT. This short segment of 27th Avenue does not front any residential homes 
and  improvements  are  proposed  at  this  location  to  accommodate  near  and  long‐term  traffic 
demands  (for a more detailed discussion see pages 2‐3 of  the December 19, 2006 supplemental 
memorandum). 

What  is  the  significance  of  Kittelson  and  Associates  utilizing  Highway  22  for  a  seasonal 
adjustment basis to compensate for their summer counts? 

Response  #3: Historical  traffic data  obtained  from  the ODOT  automatic  traffic  recorder  (ATR) 
along ORE  22 were not used  to develop  a  seasonal  adjustment  factor  to modify  the  July  2005 
counts. 

As  discussed  fully  in  the  KAI  December  19,  2006  supplemental  memorandum,  traffic  data 
collected at the ODOT ATR located along ORE 22 was used to address a comment raised by DKS 
Associates regarding monthly seasonality. The December 5, 2006 DKS Associates’ memorandum 
states  that  the  July  traffic  counts  “…were  collected  in  the  summer when  traffic  volumes  are 
typically  lower.” The assumption  that  July 2005  counts are “typically  lower”  is wrong and  the 
historical  traffic data collected at  the ODOT ATR on both  sides of  I‐5 were used  to address  this 
issue  (for  a more  detailed  discussion  see  pages  1‐2  of  the  December  19,  2006  supplemental 
memorandum).   

Is a 2007 build‐out possible? 

Response  #4:  As  documented  in  the  September  2006  PacTrust  Kuebler  Project  Traffic  Impact 
Analysis  (TIA),  the build‐out year was assumed as 2007. Although a build‐out year of 2007 was 
reasonable  to  assume  at  the  time  of  preparing  the  TIA,  the  overall  process  to  coordinate  this 
Comprehensive Plan Amendment and Zone Change request with both jurisdictional staff and the 
public has  lead  toward a more  likely build‐out year of 2008 or 2009. As  such, a  revised  traffic 
operations analysis was performed under proposed build out year of 2009.  

Year 2009 total traffic volumes were developed by applying an annual growth rate of 2 percent to 
the proposed zoning 2007 total traffic volumes, which is consistent with the growth rate used in 
the September 2006 TIA.  

Because  the  2007  total  traffic  volumes  include  both  background  traffic  volumes  and  site‐
generated  traffic,  applying  a  growth  factor  directly  to  the  2007  total  traffic  volumes  is  a  very 
conservative approach.  
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Both the weekday p.m. peak hour and Saturday Midday peak hour were checked assuming the 
2009 build‐out  conditions. The weekday p.m. peak hour  represents  the  critical  time period  for 
analysis, as it experiences higher overall traffic volumes on the street network. 

As a  supplemental  sensitivity check, additional  traffic volumes at each  study  intersection were 
collected in March 2007. These base volumes were compared to the 2005 base volumes, and found 
to  have  an  overall  increase  in  traffic  volume  that  is  slightly  lower  than  the  2007  background 
volumes  from  the  September  2006  TIA.  This  comparison  suggests  that  the methodology  and 
assumptions used to determine background traffic in the TIA are valid and conservative. 

Assuming  year  2009  build  out  conditions,  all  the  study  intersections  are  forecast  to  operate 
acceptably assuming completion of  the City of Salem Kuebler Boulevard Widening Project and 
additional  improvements  identified  in  the  September  2006  TIA  and  November  2006 
Supplemental Memorandum.  It  is  reasonable  to  assume  the City  of  Salem Kuebler Widening 
Project will be constructed within the near‐term, as this project is included on the Cityʹs Capital 
Improvement Program  (CIP), referenced  in  the Transportation System Plan  (TSP) and currently 
under design. 

The  proposed  development  and  associated  transportation  improvements  will  serve  to  fully 
mitigate the increase in traffic demand resulting from the Comprehensive Plan Amendment and 
Zone Change for both the near term (2009) and long term (2025) conditions. 

As  discussed  fully  in  the  September  2006  TIA,  the  proposal  satisfies  the  requirements  of  the 
Transportation  Planning  Rule  (TPR)  (for  a  more  detailed  discussion  see  pages  42‐45  of  the 
September  2006  TIA).  On  this  ODOT  and  City  transportation  staff  all  agree  based  on  the 
documentation received from these agencies.  
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May 12, 2007 John Miller Letter 
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For previous responses to the traffic count issue see the following memorandums. 

• November 14, 2006, Supplemental to the September 2006 PacTrust Kuebler Project TIA, pages 
10 and 11. 

• December 4, 2006, Response to Public Comments from the November 21st Public Hearing, pages 
1 and 2. 

• December 19, 2006, Supplemental to the September 2006 PacTrust Kuebler Project TIA, pages 1 
and 2. 

• June 1, 2007, Response to City Council Traffic Related Questions, page 6. 

• June 6, 2007, Response to Mr. John Miller Traffic Related Questions, page 2. 

Comparison of Traffic Count Information 

City of Salem staff conducted an independent review of the traffic count information obtained by 
DKS  Associates,  Inc.,  and  the  results  are  summarized  in  the  June  18,  2007  memorandum 
(Attachment “A”). In summary, the City determined that using the DKS traffic counts would not 
have  an  effect  on  the  overall  transportation  improvements  needed  and  that  no  additional 
improvements  would  be  needed  beyond  those  identified  as  conditions  of  approval  by  the 
Planning Commission. 

Year of Opening 

As documented  in  the September 2006 PacTrust Kuebler Project Traffic  Impact Analysis 
(TIA),  the  build‐out  year was  assumed  as  2007. Although  a  build‐out  year  of  2007 was 
reasonable to assume at the time of preparing the TIA, the overall process to coordinate this 
Comprehensive Plan Amendment and Zone Change request with both  jurisdictional staff 
and  the public has  lead  toward a more  likely build‐out year of 2008 or 2009. As  such, a 
revised traffic operations analysis was performed under proposed build out year of 2009.  

Year  2009  total  traffic volumes were developed by applying an annual growth  rate of 2 
percent  to  the  proposed  zoning  2007  total  traffic  volumes, which  is  consistent with  the 
growth rate used in the September 2006 TIA.  

Because  the 2007  total  traffic volumes  include both background  traffic volumes and site‐
generated traffic, applying a growth factor directly to the 2007 total traffic volumes is a very 
conservative approach.  

Both the weekday p.m. peak hour and Saturday Midday peak hour were checked assuming 
the  2009  build‐out  conditions. The weekday p.m. peak  hour  represents  the  critical  time 
period for analysis, as it experiences higher overall traffic volumes on the street network. 



PacTrust Kuebler Project Project #: 7460.03 
June 25, 2007 Page 4 

Kittelson & Associates, Inc. Portland, Oregon 

As a supplemental sensitivity check, additional  traffic volumes at each study  intersection 
were  collected  in  March  2007.  These  base  volumes  were  compared  to  the  2005  base 
volumes, and found to have an overall increase in traffic volume that is slightly lower than 
the 2007 background volumes from the September 2006 TIA. This comparison suggests that 
the methodology  and  assumptions used  to determine background  traffic  in  the TIA  are 
valid and conservative. 

Assuming year 2009 build out conditions, all the study intersections are forecast to operate 
acceptably assuming completion of the City of Salem Kuebler Boulevard Widening Project 
and additional  improvements  identified  in  the September 2006 TIA and November 2006 
Supplemental  Memorandum.  It  is  reasonable  to  assume  the  City  of  Salem  Kuebler 
Widening Project will be constructed within the near‐term, as this project is included on the 
Cityʹs Capital Improvement Program  (CIP), referenced  in  the Transportation System Plan 
(TSP) and currently under design. 

The proposed development and associated transportation improvements will serve to fully 
mitigate  the  increase  in  traffic  demand  resulting  from  the  Comprehensive  Plan 
Amendment  and  Zone  Change  for  both  the  near  term  (2009)  and  long  term  (2025) 
conditions. 

As discussed fully in the September 2006 TIA, the proposal satisfies the requirements of the 
Transportation Planning Rule (TPR) (for a more detailed discussion see pages 42‐45 of the 
September 2006 TIA). On  this ODOT and City  transportation staff all agree based on  the 
documentation received from these agencies. 

Battle Creek Road Traffic Operations 

As previously documented  in  the November 14, 2006 Supplemental  to  the September 2006 PacTrust 
Kuebler Project TIA, a design concept was developed that can accommodate vehicle queues under 
build‐out conditions, while maintaining acceptable intersection operations under year of opening 
conditions with the proposed CO/CR zoning scenario. The TIA took a very conservative approach 
and  did  not  assume  a  right‐in  only  driveway  on Kuebler  Boulevard.  The  reason  for  the  long 
queues  that are observed  today at  the Battle Creek Road/Kuebler Boulevard  intersection  is  that 
the intersection is operating very near its design capacity during peak periods (recall that there is 
only  one  through  lane  in  each  direction  on  Kuebler  Boulevard  today). With  the  significant 
improvements  to Kuebler Boulevard  (an additional  through  lane  in each direction), more green 
time  can  be  allocated  to  the minor  streets,  including Battle Creek Road  and  27th Avenue. The 
additional green  time  combined with  the  additional queue  storage  that will be  constructed by 
PacTrust  as part of  their project will be  sufficient  to accommodate  the queues on Battle Creek 
Road and 27th Avenue, even without the proposed right‐in access to Kuebler Boulevard. 

If the proposed right‐in only driveway on Kuebler Boulevard  is approved by the City of Salem, 
the  amount  of  site‐related  traffic  using  Battle  Creek  Road will  be  reduced  significantly.  The 
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reduced  traffic using Battle Creek Road  (particularly  the  southbound  left‐turn movement  from 
Battle Creek Road to Boone Road) would create the opportunity to provide two northbound left‐
turn  lanes  from  Battle  Creek  Road  onto  Kuebler  Boulevard.  This  modification  would  both 
increase  the  capacity  at  the Battle Creek Road/Kuebler Boulevard  intersection,  and  reduce  the 
queues on Battle Creek Road. 

Queuing Analysis 

A  95th  percentile  queuing  analysis,  based  on  SimTraffic,  was  performed  as  part  of  the  2009 
sensitivity analysis  for  the section of Battle Creek Road between Kuebler Boulevard and Boone 
Road to ensure that adequate vehicle storage will be available when the site is fully built.  

The queuing analysis was performed for the following three lane configuration options for Battle 
Creek Road: 

• Option 1: Side‐by‐side left turn lanes on Battle Creek Road and no right‐in only access 
to the site from Kuebler Boulevard.  

• Option 2: Same as Configuration 1, but includes a right‐in only access to the site from 
Kuebler Boulevard (Planning Commission and City of Salem condition of approval). 

• Option  3:  Right‐in  only  access  to  the  site  from  Kuebler  Boulevard  and  dual 
northbound left‐turn lanes from Battle Creek Road to Kuebler Boulevard. 
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Table 1 summarizes  the results of  the queuing analyses  for  the proposed zoning under  full site 
build‐out traffic conditions for the weekday p.m. peak hour. 

Table 1  
Estimated 95th Percentile Queue Lengths 

Intersection Movement 
Estimated Queue 95th Percentile 

Queue Length 
Available 
Storage 

Adequate 
Storage? 

Option 1 

NB LT 275 350 Yes 

NB TH 150 400 Yes 
Kuebler Blvd/Battle 
Creek Rd 

NB RT 100 100 Yes 

SB LT 200 325 Yes Boone Road/Battle 
Creek Road SB TH/RT 150 400 Yes 

Option 2 

NB LT 300 350 Yes 

NB TH 175 400 Yes 
Kuebler Blvd/Battle 
Creek Rd 

NB RT 100 100 Yes 

SB LT 75 325 Yes Boone Road/Battle 
Creek Road SB TH/RT 200 400 Yes 

Option 3 

NB LT 175 200 Yes 

NB TH 175 400 Yes 
Kuebler Blvd/Battle 
Creek Rd 

NB RT 100 100 Yes 

SB LT 100 125 Yes Boone Road/Battle 
Creek Road SB TH/RT 225 400 Yes 

As shown  in Table 1,  the queuing analyses determined  that sufficient  lane storage will exist on 
Battle  Creek  Road  between  Kuebler  Boulevard  and  Boone  Road  with  proposed  off‐site 
transportation improvements in place, with and without the proposed right‐in only driveway on 
Kuebler Boulevard. Attachment “B” contains the queuing analysis summary worksheets. 

Boone Road and 27th Avenue Traffic Levels 

The City provides “basic design guidelines” for average daily traffic (ADT) levels for all roadway 
classifications.  Boone  Road  and  27th Avenue  are  classified  as  collectors.  Per  the  “basic  design 
guidelines”  for a collector street,  the Salem TSP provides a design ADT range between 1,600  to 
10,000 vehicles per day. The City’s “basic design guidelines,” which  includes design guidelines 
other than ADT range, are elements that provide guidance for each roadway classification, but do 
not represent required thresholds that define a roadway’s form and function, particularly around 
traffic  levels  that  are near  the upper  and  lower  ranges  of  two  classifications. Accordingly,  the 
ADT “guideline” cannot be used as an approval criteria for this application. 
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Under  the PacTrust proposed plan  and  zoning proposal,  the ADT  levels under 2007 build‐out 
conditions along all segments of Boone Road and 27th Avenue are forecast below 10,000 vehicles 
per day. Under  long‐term 2025 conditions,  the  forecast ADT along Boone Road between Battle 
Creek Road and the proposed Boone Road site driveway (estimated 10,650 ADT) and along 27th 
Avenue  between  Kuebler  Boulevard  and  the  proposed  27th Avenue  site  driveway  (estimated 
10,800 ADT) are estimated near the design guideline of 10,000 ADT. These two short segments of 
Boone Road and 27th Avenue do not front any residential homes and improvements are proposed 
at both locations to accommodate near and long‐term traffic demands.  

For previous responses  to  the Boone Road and 27th Avenue  traffic  level  issue, see  the following 
memorandums. 

• December 19, 2006, Supplemental to the September 2006 PacTrust Kuebler Project TIA, pages 2 
and 3. 

• June 1, 2007, Response to City Council Traffic Related Questions, page 3. 

• June 6, 2007, Response to Mr. John Miller Traffic Related Questions, page 2. 

Miller’s Alternative Development Scenario  

An  alternative  development  scenario was  presented  by  John Miller  at  the  June  11,  2007 City 
Council Hearing  and was previously  submitted  to  the Planning Commission during  the  open 
record time at the end of the November 21, 2006, Public Hearing. Table 2 provides a comparison 
of estimated trip generation between the PacTrust and Wildwood, Inc. (John Miller) development 
scenarios. 

Table 2  
Comparison of Estimated Trip Generation  

Development Scenario 
Daily 
Trips 

Weekday PM 
Peak Hour 

Trips 

Saturday 
Midday Peak 
Hour Trips 

PacTrust Shopping Center - 290,000 s.f. 

Medical/Dental Office – 24,000 s.f. 
9,660 900 1,350 

Wildwood, Inc. 1 Shopping Center - 244,000 s.f. 

Medical/Dental Office – 24,000 s.f. 

Single-Family Detached Housing – 92 units 

9,410 885 1,285 

Difference in Net New Trips 250 15 65 

Percent Difference 2.7 % 1.7 % 5.1 % 

1 Development scenario submitted by Wildwood, Inc. 

 

A  comparison  of  estimated  trip  generation  between  the  PacTrust  proposal  and  the 
development plan prepared by Wildwood, Inc. results in less than a 3‐percent difference in 
net new daily  trips.  In other words,  the opponents proposed development  scenario  and 
what PacTrust proposes, have nearly identical trip impacts with PacTrust’s scenario having 
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250 more daily trips, 15 more weekday p.m. peak hour trips, and 65 more Saturday midday 
peak hour trips. Under these conditions, this is an insignificant variation for transportation 
analysis and planning. Based on this comparison, the Wildwood, Inc. proposal would very 
likely need the same level of transportation improvements as the PacTrust proposal. There 
is no functional transportation related difference between the two scenarios. 

Trip Generation: Development Size and Building Sizes  

The  trip  generation  estimate  for  the  proposed  zoning  scenario  was  derived  from  empirical 
observations summarized in the standard reference manual, Trip Generation, 7th Edition, published 
by  the  Institute of Transportation Engineers  (ITE). For  the purposes of  the proposed zoning, a 
shopping  center  land  use was  agreed  upon  by  both ODOT  and  City  staff  as  an  appropriate 
“reasonable worst case scenario”.  

Per  the  ITE Trip General Manual, a “shopping  center”  is  comprised of a group of  commercial 
establishments. Trip generation for a shopping center  is based on total development size and  is 
not dependant on the number of commercial establishments or specific individual building sizes. 
Therefore, when applying the ITE trip generation methodology for a shopping center, a 290,000 
square‐foot shopping center comprised of one major retail  tenant and several smaller  tenants  is 
assumed  to generate  the same number of vehicle  trips as a 290,000 square‐foot shopping center 
comprised of several small retail establishments. 

Pedestrian/Bicycle Accessibility 

As documented  in previous memorandums to the City of Salem and Planning Commission, the 
Applicant  is  proposing  improvements  to  help  alleviate  congestion within  the  study  area  and 
improvements  to promote  safe  and  efficient  site  access  and  circulation  for non‐auto modes  of 
travel. Pedestrian/bicycle access to/from the site and destinations north of Kuebler Boulevard will 
be accommodated by the signalized intersections crossing at the Battle Creek Road and 27th Street 
intersections.  

In a letter prepared by Sherman Sherman Johnnie & Hoyt, LLP dated June 8, 2007, the opponents 
state  that  “the  Council  could  require  some  type  of  pedestrian/bike  bridge  as  a  condition  of 
approval.” However, as stated by City of Salem staff in their response to questions raised by the 
City Council: 

Such a bridge cannot be a condition of approval unless the amount of pedestrian 
and bike traffic caused by the development made it evident that the two signalized 
intersection  crossings  would  not  be  adequate  for  the  pedestrians  and  bicycles 
crossing Kuebler Boulevard. (June 11, 2007 City of Salem letter, page 10)  

As previously documented, both of  these  signalized  intersections will be  improved by  funded 
City  improvements  and  the Applicant,  and  are  forecast  to  operate  acceptably  under  buildout 
conditions.   



PacTrust Kuebler Project Project #: 7460.03 
June 25, 2007 Page 9 

Kittelson & Associates, Inc. Portland, Oregon 

Traffic Calming  

Opponents raised the issue of needed traffic calming along neighboring residential streets due to 
a  condition  for $5,000  for  traffic  calming.  In a  letter prepared by Sherman Sherman  Johnnie & 
Hoyt, LLP dated June 8, 2007, the opponents state the “rational for the $5,000 for traffic calming 
devices  is  inherently  linked  to  the  significant  traffic  that may  be  filtered  from  the  proposed 
development through the nearby residential streets in an attempt to avoid more congested areas 
such as Kuebler Boulevard.”   

As previously addressed  in  the November 14, 2006 Supplemental  to  the September 2006 PacTrust 
Kuebler Project TIA memorandum, several measures are planned to reduce neighborhood impacts. 
In  addition  to  the  planned  and  funded  City  improvements  along  Kuebler  Boulevard,  the 
Applicant  is  proposing  roadway  improvements  to  help  alleviate  congestion within  the  study 
area. The  site access and  circulation plan has also been developed  to  improve vehicular access 
into  the  site  and  reduce  traffic  along  the  segment  of  Boone  Road  that  fronts  the  adjacent 
neighborhood to the south. Traffic calming along any residential street has never been identified 
as  being  necessary  to  support  the  zone  change  by  any  traffic  study  or  jurisdictional  staff. 
However, as previously stated the Applicant is willing to commit funds toward the City of Salem 
Neighborhood Traffic Management Program for neighborhood traffic calming devices should any 
traffic calming measures be needed in any of the surrounding neighborhoods. 

Also, as stated by City of Salem staff in their response to questions raised by the City Council: 

The site access and circulation plan  for  the proposed development  is  intended  to 
minimize  traffic  impact  on  the  neighborhood  to  the  south.  When  preparing 
proposed  conditions, Public Works did  not  foresee  a  neighborhood  cut‐through 
traffic  problem  but wanted  to  ensure  that  some  funds were  available  in  case  a 
problem was identified. (June 11, 2007 City of Salem letter, page 10)  
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2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 6
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 233 305 346 151 652 343 101 220 234 101 125 643
Average Queue (ft) 140 246 280 94 385 274 27 140 127 44 82 284
95th Queue (ft) 255 309 355 159 599 338 84 233 212 111 142 557
Link Distance (ft) 882 882 399 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 400 75 100
Storage Blk Time (%) 15 26 35 0 30 0 20 50
Queuing Penalty (veh) 8 13 33 0 87 0 92 115

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 42
95th Queue (ft) 88
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 10
Kittelson & Associates, Inc.

Intersection: 7: Boone Road & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 123 207 122 21 157 153 239
Average Queue (ft) 85 122 107 11 99 119 134
95th Queue (ft) 127 192 154 23 165 157 228
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 20 0 8
Queuing Penalty (veh) 45 1 1

Intersection: 7: Boone Road & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 135 226 123 21 157 153 239
Average Queue (ft) 93 139 109 9 98 110 120
95th Queue (ft) 143 230 154 22 158 158 220
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 20 0 7
Queuing Penalty (veh) 46 1 1

Intersection: 8: Boone Road & Cultus Site Access, Interval #1

Movement EB WB NB SB
Directions Served L L LTR R
Maximum Queue (ft) 90 29 32 96
Average Queue (ft) 90 29 29 96
95th Queue (ft) 90 29 29 96
Link Distance (ft) 464 222
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 200
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 6
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 69 449 432 233 526 489 101 329 134 99 125 676
Average Queue (ft) 42 283 287 100 405 344 43 236 67 45 86 433
95th Queue (ft) 70 444 434 200 565 508 105 353 134 94 157 677
Link Distance (ft) 882 882 399 664
Upstream Blk Time (%) 2
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 210 210 75 400 75 100
Storage Blk Time (%) 18 34 39 0 13 0 10 58
Queuing Penalty (veh) 10 18 37 0 39 0 47 134

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 60
Average Queue (ft) 25
95th Queue (ft) 57
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 0



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 10
Kittelson & Associates, Inc.

Intersection: 7: Boone Road & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 165 312 126 16 139 173 135
Average Queue (ft) 109 214 88 3 97 128 86
95th Queue (ft) 165 338 162 14 151 186 137
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 21 5 10
Queuing Penalty (veh) 46 17 2

Intersection: 7: Boone Road & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 165 312 126 21 139 173 135
Average Queue (ft) 97 201 94 6 89 133 84
95th Queue (ft) 165 324 166 21 147 189 132
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 18 4 8
Queuing Penalty (veh) 40 13 1

Intersection: 8: Boone Road & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 26 31 32 26 80
Average Queue (ft) 0 31 32 26 80
95th Queue (ft) 0 31 32 26 80
Link Distance (ft) 464 222 222
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 200
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 233 409 403 235 498 517 101 200 198 93 125 682
Average Queue (ft) 75 283 276 96 338 287 46 136 100 44 75 665
95th Queue (ft) 205 384 385 206 489 510 110 206 184 107 137 712
Link Distance (ft) 882 882 399 664
Upstream Blk Time (%) 22
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 210 210 75 400 75 100
Storage Blk Time (%) 16 25 26 0 27 0 6 69
Queuing Penalty (veh) 8 13 24 0 78 0 29 157

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 120
Average Queue (ft) 64
95th Queue (ft) 126
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 5
Queuing Penalty (veh) 21



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Road & Battle Creek Rd, Interval #2

Movement EB WB WB NB SB SB
Directions Served LTR LT R TR L TR
Maximum Queue (ft) 76 248 126 71 131 134
Average Queue (ft) 27 167 101 57 93 67
95th Queue (ft) 71 244 179 86 156 147
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 19 0
Queuing Penalty (veh) 43 1

Intersection: 7: Boone Road & Battle Creek Rd, All Intervals

Movement EB WB WB NB SB SB
Directions Served LTR LT R TR L TR
Maximum Queue (ft) 76 248 126 71 199 134
Average Queue (ft) 33 155 85 52 95 60
95th Queue (ft) 78 238 177 84 153 137
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 16 0
Queuing Penalty (veh) 36 1

Intersection: 8: Boone Road & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 48 31 53 28 56
Average Queue (ft) 48 0 53 28 56
95th Queue (ft) 48 0 53 28 56
Link Distance (ft) 464 222 222
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 200
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 6
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 235 471 470 67 464 419 101 282 156 68 125 389
Average Queue (ft) 66 312 310 37 317 249 43 177 95 19 89 320
95th Queue (ft) 198 456 452 73 510 411 94 288 142 65 157 417
Link Distance (ft) 882 882 399 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 400 75 100
Storage Blk Time (%) 15 15 29 0 22 0 10 57
Queuing Penalty (veh) 8 8 28 0 63 1 45 130

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 90
Average Queue (ft) 31
95th Queue (ft) 82
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 0



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 10
Kittelson & Associates, Inc.

Intersection: 7: Boone Road & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 74 509 126 125 133 158 127
Average Queue (ft) 44 254 67 39 82 134 82
95th Queue (ft) 77 543 149 117 130 175 141
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 27 0 6
Queuing Penalty (veh) 61 0 1

Intersection: 7: Boone Road & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 74 509 126 125 133 158 139
Average Queue (ft) 40 257 77 35 83 123 91
95th Queue (ft) 74 521 160 107 127 178 156
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 34 0 5
Queuing Penalty (veh) 78 0 1

Intersection: 8: Boone Road & Cultus Site Access, Interval #1

Movement EB NB SB SB
Directions Served L LTR LT R
Maximum Queue (ft) 46 53 29 118
Average Queue (ft) 0 31 29 74
95th Queue (ft) 0 31 29 74
Link Distance (ft) 464 222 222
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 69 389 364 224 456 358 101 306 111 101 125 412
Average Queue (ft) 41 279 294 91 325 292 30 194 70 56 63 305
95th Queue (ft) 77 365 357 203 470 420 75 307 105 123 113 416
Link Distance (ft) 882 882 399 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 400 75 100
Storage Blk Time (%) 18 0 25 32 0 15 0 0 44
Queuing Penalty (veh) 9 0 13 30 0 44 0 1 101

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 46
95th Queue (ft) 98
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 1



2009 Buildout Weekday PM Peak Hour
Single Lt Lane No Right In Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Road & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 119 250 126 125 136 220 115
Average Queue (ft) 91 163 58 29 61 133 81
95th Queue (ft) 138 256 146 109 128 247 117
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 12 0 7
Queuing Penalty (veh) 27 0 1

Intersection: 7: Boone Road & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 119 250 126 125 136 220 115
Average Queue (ft) 92 162 68 28 60 133 75
95th Queue (ft) 135 248 156 101 120 237 114
Link Distance (ft) 305 662 616 399
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 300
Storage Blk Time (%) 15 0 6
Queuing Penalty (veh) 35 0 1

Intersection: 8: Boone Road & Cultus Site Access, Interval #1

Movement EB NB SB
Directions Served L LTR R
Maximum Queue (ft) 71 32 76
Average Queue (ft) 0 32 76
95th Queue (ft) 0 32 76
Link Distance (ft) 464 222
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 235 432 431 235 497 422 120 350 308 101 324 594
Average Queue (ft) 47 306 307 76 314 241 32 203 105 45 119 251
95th Queue (ft) 121 416 409 188 451 387 90 311 203 110 230 428
Link Distance (ft) 886 886 405 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 350 75 300
Storage Blk Time (%) 19 23 31 0 0 21 0 47
Queuing Penalty (veh) 10 12 30 1 1 62 0 135

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 54
95th Queue (ft) 122
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 2



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 164 204 90 61 135 68 224
Average Queue (ft) 74 117 28 9 77 35 93
95th Queue (ft) 126 189 66 32 131 65 181
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 2
Queuing Penalty (veh) 0

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 164 331 90 61 135 69 224
Average Queue (ft) 73 130 25 8 67 35 88
95th Queue (ft) 128 223 60 30 124 64 175
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 2
Queuing Penalty (veh) 0

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB NB SB SB
Directions Served L LTR LT R
Maximum Queue (ft) 46 32 26 133
Average Queue (ft) 16 22 22 74
95th Queue (ft) 42 45 37 126
Link Distance (ft) 661 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 235 536 607 254 540 520 101 375 196 101 326 679
Average Queue (ft) 60 303 319 57 285 221 25 228 88 42 157 316
95th Queue (ft) 142 478 504 150 467 432 82 353 155 105 293 603
Link Distance (ft) 886 886 405 664
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 210 210 75 350 75 300
Storage Blk Time (%) 20 0 21 30 0 1 16 1 52
Queuing Penalty (veh) 11 0 11 29 0 2 49 5 152

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 38
95th Queue (ft) 98
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 1



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 143 244 88 22 112 133 395
Average Queue (ft) 68 125 24 6 56 40 81
95th Queue (ft) 126 227 58 21 108 86 188
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 143 244 88 22 112 133 395
Average Queue (ft) 69 123 24 5 54 35 75
95th Queue (ft) 124 216 54 19 106 81 177
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 47 31 54 49 78
Average Queue (ft) 7 9 33 28 56
95th Queue (ft) 34 32 47 53 81
Link Distance (ft) 661 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 234 452 511 235 600 495 120 309 221 99 326 528
Average Queue (ft) 54 278 288 58 312 248 35 179 80 27 134 255
95th Queue (ft) 121 420 441 143 485 433 87 286 160 72 248 475
Link Distance (ft) 886 886 405 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 350 75 300
Storage Blk Time (%) 14 21 33 0 15 0 42
Queuing Penalty (veh) 7 11 32 0 44 1 122

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 49
95th Queue (ft) 113
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 1
Queuing Penalty (veh) 4



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 170 199 70 43 138 91 205
Average Queue (ft) 71 108 18 7 60 33 64
95th Queue (ft) 138 183 48 25 122 73 160
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 2
Queuing Penalty (veh) 0

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 170 241 70 43 138 91 205
Average Queue (ft) 68 119 18 6 62 32 62
95th Queue (ft) 133 208 45 24 126 75 147
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 2
Queuing Penalty (veh) 0

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 66 24 32 50 79
Average Queue (ft) 27 3 21 25 59
95th Queue (ft) 63 17 43 55 91
Link Distance (ft) 661 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 234 579 596 235 666 546 101 286 200 110 325 567
Average Queue (ft) 45 291 288 63 359 272 24 179 80 48 160 303
95th Queue (ft) 137 445 449 145 588 457 81 265 153 112 278 524
Link Distance (ft) 886 886 405 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 350 75 300
Storage Blk Time (%) 16 25 37 0 17 1 48
Queuing Penalty (veh) 8 13 36 0 51 4 140

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 53
95th Queue (ft) 117
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 2
Queuing Penalty (veh) 7



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 165 227 48 43 241 87 250
Average Queue (ft) 94 133 18 9 73 28 82
95th Queue (ft) 163 212 42 33 163 67 180
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 4
Queuing Penalty (veh) 1

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 165 227 51 43 241 87 250
Average Queue (ft) 91 130 19 10 67 28 85
95th Queue (ft) 162 205 43 35 152 64 195
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 3
Queuing Penalty (veh) 1

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 25 50 32 45 78
Average Queue (ft) 13 0 29 21 63
95th Queue (ft) 33 0 34 46 80
Link Distance (ft) 661 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 7
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (ft) 113 472 469 235 613 489 101 326 182 112 325 502
Average Queue (ft) 61 313 310 68 325 260 47 186 92 44 120 283
95th Queue (ft) 99 443 446 142 531 447 110 285 171 109 234 430
Link Distance (ft) 886 886 405 664
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 350 75 300
Storage Blk Time (%) 16 26 35 0 16 0 49
Queuing Penalty (veh) 9 14 34 0 48 0 142

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB
Directions Served R
Maximum Queue (ft) 101
Average Queue (ft) 37
95th Queue (ft) 103
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 2



2009 Buildout Weekday PM Peak Hour
Single Lt Lane Right-in Access

Queuing and Blocking Report SimTraffic Report
DEFAULT Page 11
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 187 251 49 22 220 90 330
Average Queue (ft) 78 128 16 4 62 34 103
95th Queue (ft) 146 212 38 18 135 75 231
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 187 251 49 44 220 90 330
Average Queue (ft) 78 114 16 5 62 35 104
95th Queue (ft) 146 201 37 22 129 73 229
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 300
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 42 28 54 49 159
Average Queue (ft) 17 8 17 32 84
95th Queue (ft) 42 28 42 48 152
Link Distance (ft) 661 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
E:\DDD\7460 2009 Queuing\7460_Total_PM_Pro_Zone_Right in Kuebler Access_290k-asy_dual lt.sy7 Page 9
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB NB SB
Directions Served L T TR L T T R L L T R L
Maximum Queue (ft) 235 387 413 235 526 518 100 199 181 197 120 132
Average Queue (ft) 57 254 254 61 323 236 34 122 95 97 42 96
95th Queue (ft) 148 386 372 161 493 408 91 186 160 179 98 154
Link Distance (ft) 886 886 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 200 200 75 100
Storage Blk Time (%) 12 23 29 0 0 0 21 0 28
Queuing Penalty (veh) 6 12 28 0 1 0 60 0 116

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB SB
Directions Served T R
Maximum Queue (ft) 679 120
Average Queue (ft) 440 54
95th Queue (ft) 761 119
Link Distance (ft) 664
Upstream Blk Time (%) 12
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 43 1
Queuing Penalty (veh) 120 6



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
E:\DDD\7460 2009 Queuing\7460_Total_PM_Pro_Zone_Right in Kuebler Access_290k-asy_dual lt.sy7 Page 13
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 171 231 84 44 131 173 244
Average Queue (ft) 85 140 27 10 59 40 96
95th Queue (ft) 170 215 63 32 116 98 199
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1 3
Queuing Penalty (veh) 0 2

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 171 231 84 44 131 174 309
Average Queue (ft) 83 144 24 8 61 45 105
95th Queue (ft) 163 214 58 29 116 113 216
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1 0 4
Queuing Penalty (veh) 0 0 3

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB WB NB SB SB
Directions Served L L TR LTR LT R
Maximum Queue (ft) 48 31 29 54 26 206
Average Queue (ft) 30 9 4 22 22 97
95th Queue (ft) 57 32 21 45 37 179
Link Distance (ft) 661 839 839 464 211 211
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
E:\DDD\7460 2009 Queuing\7460_Total_PM_Pro_Zone_Right in Kuebler Access_290k-asy_dual lt.sy7 Page 9
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB NB SB
Directions Served L T TR L T T R L L T R L
Maximum Queue (ft) 235 494 490 235 468 414 101 173 145 222 112 144
Average Queue (ft) 64 294 286 77 306 223 30 110 77 80 39 113
95th Queue (ft) 147 485 455 204 439 392 84 160 128 160 97 156
Link Distance (ft) 886 886 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 200 200 75 100
Storage Blk Time (%) 12 0 18 24 0 17 1 39
Queuing Penalty (veh) 6 0 9 23 0 50 5 157

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB SB
Directions Served T R
Maximum Queue (ft) 679 120
Average Queue (ft) 541 42
95th Queue (ft) 824 109
Link Distance (ft) 664
Upstream Blk Time (%) 25
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 42 1
Queuing Penalty (veh) 118 6



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
E:\DDD\7460 2009 Queuing\7460_Total_PM_Pro_Zone_Right in Kuebler Access_290k-asy_dual lt.sy7 Page 13
Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 230 274 69 21 173 175 326
Average Queue (ft) 80 112 19 5 51 48 134
95th Queue (ft) 170 210 51 18 106 112 290
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1 4
Queuing Penalty (veh) 0 3

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 230 274 72 60 173 175 326
Average Queue (ft) 79 113 19 7 54 45 128
95th Queue (ft) 161 205 53 30 113 104 270
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 2 4
Queuing Penalty (veh) 0 3

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB WB NB SB SB
Directions Served L L TR LTR LT R
Maximum Queue (ft) 47 53 31 32 48 81
Average Queue (ft) 23 8 4 26 22 63
95th Queue (ft) 51 38 22 44 47 83
Link Distance (ft) 661 839 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
E:\DDD\7460 2009 Queuing\7460_Total_PM_Pro_Zone_Right in Kuebler Access_290k-asy_dual lt.sy7 Page 9
Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB NB SB
Directions Served L T TR L T T R L L T R L
Maximum Queue (ft) 110 434 448 235 588 515 101 176 139 202 120 125
Average Queue (ft) 42 232 246 60 299 234 28 114 79 88 38 111
95th Queue (ft) 98 375 397 136 483 392 87 155 141 171 95 145
Link Distance (ft) 886 886 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 200 200 75 100
Storage Blk Time (%) 10 20 26 0 22 0 34
Queuing Penalty (veh) 5 10 24 0 63 0 137

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB SB
Directions Served T R
Maximum Queue (ft) 679 120
Average Queue (ft) 398 62
95th Queue (ft) 721 130
Link Distance (ft) 664
Upstream Blk Time (%) 8
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 49 1
Queuing Penalty (veh) 139 6



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
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Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 146 229 52 44 204 87 176
Average Queue (ft) 69 116 16 10 63 28 69
95th Queue (ft) 143 209 40 33 133 70 142
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 2 2
Queuing Penalty (veh) 0 1

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 146 265 53 44 204 87 266
Average Queue (ft) 69 128 19 9 58 28 84
95th Queue (ft) 145 230 44 31 121 69 177
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 1 1
Queuing Penalty (veh) 0 1

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB NB SB SB
Directions Served L L LTR LT R
Maximum Queue (ft) 92 54 51 51 136
Average Queue (ft) 34 12 34 22 83
95th Queue (ft) 79 45 45 50 134
Link Distance (ft) 661 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



2009 Buildout Weekday PM Peak Hour
Dual Lt Lane Right-in Access

PM Conditions SimTraffic Report
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Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB NB SB
Directions Served L T TR L T T R L L T R L
Maximum Queue (ft) 233 559 565 235 634 574 120 226 236 428 120 125
Average Queue (ft) 48 253 271 59 363 274 38 129 107 101 39 111
95th Queue (ft) 119 407 438 150 565 489 98 190 194 221 95 144
Link Distance (ft) 886 886 405
Upstream Blk Time (%) 1
Queuing Penalty (veh) 3
Storage Bay Dist (ft) 210 210 75 200 200 75 100
Storage Blk Time (%) 12 0 27 32 0 2 0 19 0 30
Queuing Penalty (veh) 6 0 14 30 0 3 1 56 0 119

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB SB
Directions Served T R
Maximum Queue (ft) 679 101
Average Queue (ft) 489 37
95th Queue (ft) 765 95
Link Distance (ft) 664
Upstream Blk Time (%) 9
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 40 2
Queuing Penalty (veh) 112 9
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Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 164 185 50 43 177 175 201
Average Queue (ft) 72 105 16 13 56 36 100
95th Queue (ft) 140 170 39 35 121 74 197
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 2 3
Queuing Penalty (veh) 0 2

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 164 253 70 43 177 175 306
Average Queue (ft) 77 111 17 10 58 41 109
95th Queue (ft) 142 200 44 32 122 100 229
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 3 3
Queuing Penalty (veh) 0 3

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB NB SB SB
Directions Served L LTR LT R
Maximum Queue (ft) 44 32 89 77
Average Queue (ft) 18 27 35 60
95th Queue (ft) 47 45 72 75
Link Distance (ft) 661 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Kittelson & Associates, Inc.

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement EB EB EB WB WB WB WB NB NB NB NB SB
Directions Served L T TR L T T R L L T R L
Maximum Queue (ft) 235 409 451 235 561 458 101 159 153 136 101 125
Average Queue (ft) 59 242 254 59 310 234 42 106 64 78 44 111
95th Queue (ft) 133 381 402 149 483 391 105 165 124 127 98 145
Link Distance (ft) 886 886 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 210 210 75 200 200 75 100
Storage Blk Time (%) 10 19 27 0 20 0 35
Queuing Penalty (veh) 5 10 26 0 57 0 140

Intersection: 5: Kuebler Blvd & Battle Creek Rd, All Intervals

Movement SB SB
Directions Served T R
Maximum Queue (ft) 679 119
Average Queue (ft) 490 49
95th Queue (ft) 837 111
Link Distance (ft) 664
Upstream Blk Time (%) 10
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 45 0
Queuing Penalty (veh) 127 2
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Kittelson & Associates, Inc.

Intersection: 7: Boone Rd & Battle Creek Rd, Interval #2

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 127 265 50 21 223 175 222
Average Queue (ft) 56 120 19 7 65 40 104
95th Queue (ft) 114 209 40 22 142 122 209
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 2 2
Queuing Penalty (veh) 0 2

Intersection: 7: Boone Rd & Battle Creek Rd, All Intervals

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 167 265 50 21 223 175 303
Average Queue (ft) 64 125 17 7 60 35 116
95th Queue (ft) 130 212 38 21 130 109 256
Link Distance (ft) 305 661 661 610 405
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150
Storage Blk Time (%) 2 3
Queuing Penalty (veh) 0 2

Intersection: 8: Boone Rd & Cultus Site Access, Interval #1

Movement EB WB WB NB SB SB
Directions Served L L TR LTR LT R
Maximum Queue (ft) 46 29 32 32 48 98
Average Queue (ft) 22 4 5 26 23 62
95th Queue (ft) 44 21 23 44 46 95
Link Distance (ft) 661 839 839 464 211 211
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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NO. SPR-UGA12-11

APPLTCATTON NOS. : 12-11041g-Rp AND 12-1 10418_LD

NOTICE OF DECISION DATE: September7,2012

Si necesifa ayuda para comprender esta informacion, por favor llame
503-588-6173

DECISION OF THE PLANNING ADMINISTRATOR

CASE NO: Type ll Site Plan Review-Urban Growth Area Development Permit
FECEIYED

SEP r o zoP

Paclrust
ln the matter of the application for a consolidated Type ll Site Plan Revlew and Urban Growth Area permit
submitted by the applicant, M and T Partners lnc, on behalf of the property owners, M and T Partners lnc
and Pacific Realty Associates LP, the Planning Administrator, having received and reviewed evidence and
application materials, makes the following findings and adopts the iollowing order as set forth herein.

REQUEST: Consolidated UGA Permit to determine the required public facitities for office and retait
development and Type ll Site Plan Reliew to develop a 15,OOO square foot medical office building and
23,100 square foot medical office building on properties approximat,ely 7.5 acres jn sjze that lie outside the
urban service Area (USA), are zored co (commerciat office) anci cR (Retail commercial), and are
located in the 2500 Block of Boone Road SE 97306 (Marion County Assessor Map and Tax Lot 66awt t O
00600 and 083W12C 00702). The Type ll Site Plan Review also includes construction ofan accessway on
an abutting property approximately 7.5 acres in size, zoned CR (Retail Commerciat), and located at 2541
Boone Road SE 97306 (Marion County Assessor Map and Tax Lot OB3W1ZC Ot gijO).

APPLICANT: M and T PARTNERS INC

LOCATION: 2500 BLOCK OF BOONE ROAD SE / 97302 (Attachment 1)

cRlrERlA: salem Revised code chapter 163.070(b) and sarem Revised code chapter 66

DECISION:

APeROVED subject to the applicable standards of the Salem Revised Code, the findings contained heretn,
conformance with the approved site plan included as Attachment 2, and the follo'wing conditions of
approval:

Condition 1: As a condition of building permit issuance for UGA Phase 1, construct a minimum 1S-foot-
wide half-street improvement along the entire frontage on the development side of Boone
Road sE (Boone). The street and righrorway width shal arso accommodate a
westbound right-turn lane and a westbound left-turn lane at Battle Creek Road SE (Batfle
Creek).

Condition 2: As a condition of building permit issuance for UGA Phase 1 , construct a minimum 23-foot-
wide half-street improvement on the development side of Battle Creek from Boone Road
to Kuebler Boulevard SE (Kuebler) The street and right-of-way width shall accommodate
a northbound reft-turn rane at Kuebrer with a minimum 3oo feet of storage and a
southbound left{urn lane at Boone with a minimum 3OO feet of storage.

condition 3: As a condition of building permit issuance for uGA phase 1, construct an excrusive
eastbound right-turn lane on Kuebler at Batfle Creek.

Condition 4: As a condition of building permit issuance for the first building in UGA phase 2 or UGA
Future Phase, arong the entire frontage on the deveropment jide of Kuebrer, construct a
minimum 4O-foot-wide half-street impiovement. This pro.tect meets tire criGiiiioiiee"n-
lieu of improvement per SRC 66.595.



Condition 5: As a condition of building permit issuance for UGA Phase 1 , construct a 12-inch water main in Battle

Creek from Boone to Kuebler as shown in the Water System Master Plan. The main shall connect to

the existing 3o-inch system in Boone and terminate at the northerly extent of the Battle Creek

improvement.

Condition 6: As a condition of building permit lssuance for the first building in UGA Phase 2 or UGA Future Phase,

complete the 12-inch water system in Battle Creekfrom Boone to Kuebler by connecting the 12-inch

main in Battle Creek to the 1o-inch main in the north side of Kuebler'

Condition 7: prior to the issuance of the building permit for the first building in UGA Phase 1, the applicant shall

provide separate legal descriptions for the property zoned CR (Commercial Retail) and CO

(Commercial Office)

Condition g: prior to the issuance of the building permit for the first building in UGA Phase 1,-the applicant shall

recordPropertyLineAdjustmentNo.l2-03andPropertyLineAdjustmentNo'12.04.

Condition 9: As a condition of build building in UGA Phase.2 or UGA Future Phase'

complete all remainin ts required aY condition oJ approval for Zon-e

changeog-3andspemprehensivePlanChange/Zonechange06-6'

Condition 1O: prior to the issuance of the building permit for the first building in UGA Phase 1, the applicant shall

sign an improvement deterrat agr6ement which specifies the terms of the deferral as outlined in

conditions f z, g, +, anO g. Said igreement shall be in a form approved by the city attorney and shall

be filed in the deed records of Marion County'

Condition il: prior to the issuance of the building permit for the first building in UGA Phase 1 , the applicant shall

provide a copy of a recorded accesi easement across the abutting property (M-arion county Assessor

iilap and rair_ot oegwrzc 018oo), including a tegal description that.specifies the location of the

easementanditsdimensionsinconformancewiththeapprovedsiteplan.

FINDINGS

1. Consolidated (Collective)Aoplications

Salem Revlsed Code 300.120(c) provides that m

been the Hearings Officer for the Type ll Site

Development Peimit Preliminary Declaration T

apPeal of this consolidated application

2. Tvoe ll Site Plan Review AoDlicabilit

of
ed
or

e and limited land use
iation from the clear and
tor or Director of Public

n in deviating from the established standard
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Zone ChangeCase No. 09-3 and specified in the flnal approvalof Comprehensive Plan Change/Zone Change
case No. 06-6, pursuant to SRC 1 1 3,205(bX1 1XA).

Backqround

An Tplication for a Type ll Stte Plan Review and Urban Growth Area Development Permit was received by
the City on June 29, 2012. The application was deemed complete for processing on July 27 , 2012.

The site plan is included as Attachment 2 and indicates a proposed boundary between a CO (Commercial
I Commercial) zone
lopment is planned.
the CR-zoned area

ucA Future Phase. nd UGA Phase 2 as

Neighborhood and Citizen Comments:

Notice of the application was mailed on August 2, 2012 to the South Gateway Neighborhood Association and
Morningside Neighborhood Association and all property owners of record with-in ZsO teet oi tnE suO;ect
property.

Comments were received from South Gateway Neighborhood Association (Attachment 4) indicating that they
had reviewed the request to defer construction of some of the mitigating tr;ffic improvements imf"oseO as a
condition of approval for Zone Change Case No. 09-3 and specifiJd in ihe final aiprovat ot Comirehensive

e No. 06-6, and they defer to the expertise of the staff of public Works
ic Engineering, but they would prefer that the following improvements be

with a

",rtJ:ired to

Staff Response:
Pu,blic Works reviewed the proposal and determined that the westbound left{urn lane and westbound
right-turn lane on Boone Road SE and the southbound left-turn lane on Batfle Creek Road SE sha beconstructed as a condition of building permit issuance onBoone Road SE and the traffic signal will be deferred
permit issuance for the first building in UGA phase 2 o ;;;
the applicant to make improvements based on the W

The widening and improvement of the south side of Kuebler Boulevard be completed in its entirety at alogical and reasonable time as determined by the Public Works Development Services and TrafficEngineering Departments, but no later tnan the completion of
interchange. ln the alterna

e not completed immediatel
the eastbound approach to the Kuebler/Batfle Creek Road

Staff Response:
Public w-orks reviewed the proposal and determined that an exclusive eastbound right-turn lane onKuebler Boulevard at Battle Creek Road shall be required as a condition of building p"r"rit lirr"nll fo,.UGA Phase '1, and a improvement shall be c5nstructeO aOnj tneKuebler Boulevard fron UGA as a condition of building perriri"iuin""
for_the first building in ase. Other tmprovements on Kuebler will bedeferred and shatt be c uitding permit issurh"" ror. tn" iiot urtroi,ig i.'iJenPhase 2 or UGA Future phase.

SGNA supports the recommendation of Kitfleson & 2012, that landscaplng,srgnage,.and new above-ground utilities along the s maintained to provide aclear sight line to the east and west from theiurren oad SE.

b
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Staff Response: Landscaping, signs, and above-ground utilities along all site frontages will be required to

comply with vision clearance requirements in SRC Chapter 76 170.

Comments were received from Larry R. George, representing the Morningside Neighborhood Association

Land Use Committee Mr. George commented that he thought that the zoning change from residential to

commercial required that before this property was developed that the applicant had to add the eastbound

second lane of kuebler from Commercial Street to l-5 and asked when this was going to be done as agreed.

Staff Response:
public Works reviewed the proposal and determined that a minimum 4ojoot-wide half street improvement

snall be constructed along the Kuebler Boulevard frontage of the proqerty subject to this UGA as a condition of

OuitOing permit issuance-for UGA Phase 2 or UGA Future Phase. Other improvements on Kuebler will be

deferrel'and shall be constructed as a condition of building permit issuance for the flrst building in UGA Phase

2 or UGA Future Phase.

Comments were received from Travis Henry, vice president of Wildwood, lnc., indicating thatthe corporation

i""ll*"0 ir.1" ippticition ano supports it bui reserves the right to amend this support if conditions changes

comments were received from one property owner on Riley court sE indicating no objections

City Department Comments:

The PublicWorks Department reviewed the proposaland provided a memo which is included as Attachment

5.

The salem Building and safety Division and Police Department have reviewed the proposaland indicated no

objections.

The Salem Fire Department reviewed the prop Department access' water

.r'oo[. iir" fro* -ni tire nyorant locations ahail the Salem Fire Prevention

L:l'i.;l dfiiiil'd ;ri""iinriio i""t in r,eisr't "ha apparatus access ror each

structure in aciordance with OFC D104 1

Staff ResPonse:
6i,iipriJi5" *ttn eire Department requirements will be verified and required at building permit

Public AgencY Comments:

Salem Keizer School District reviewed the proposal and had no objections'

4.

an Service Area (USA) and within the Urban Growth

an Urban Grovvth Area Development Permit prior to

official shall ascertain that all conditions of the Urban
prior to issuing a certificate of occupancy The

evelopment on tax lots 083W11D 00600 and

3W12C 019Oo does not meet the definition of

development for purposes of UGA requlrements

listed below

requirements necessary to link the

the property (sRC 66.140). All

eveloPment of the ProPerty Salem

nagement" sets forth the City's authority for imposing

ts.

TheFactsandFindingsoftheDepartmentofPublicWorksareattachedasAttachment5.ThereferenCeSto
UGA phase 1, UGA phase 2, anO'Udniuture phase refer to phases denoted on the appticant's overall utility
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plan (Attachment 3). The boundary between phases correlates with the proposed boundary between the CO
(Commercial Omce) zone and CR (Retail Commercial) zone within the property subject to the UGA, which will
be addressed in the conditions of approval for the Type ll Site Plan Review. UGA Phase 1 includes the
proposed CO-zoned area on which the proposed medical offlce buildings and large parking lot will be
constructed. UGA Phase 2 includes the proposed CR-zoned area on which a small parking Iot is currently
proposed and retail development will occur in the future The applicant has the responsibility to provide the
following facilities pursuant to the requirements of the UGA Development Permit and according to SRC
Chapter 66:

A. Street Requirements

An adequate linking street is defined as the nearest point on a street that has a minimum 60joot-wide
right-of-way with a minimum 3o-foot improvement for local streets or a minimum 34-foot improvement for
major streets (SRC 66.100(a)) All streets abutting the property boundaries shall be designed to the
greater of the standards of SRC 63.225 and SRC 63.235 and the standards of linking streets in SRC
66.100(c). Boundary streets are required along the entire frontage ofeach development phase at the time
of building permit issuance as described in the condiflons of approval.

The following conditions of approval shall apply to ensure that proper boundary street improvements are
provided:

Condition 1: As a condition of building permit issuance for UGA Phase 1, construct a minimum 15-
foofwide half-street improvement along the entire frontage on the development side of
Boone Road SE (Boone). The street and righlof-way width shall also accommodate a
westbound right-turn lane and a westbound leftturn lane at Battle Creek Road SE (Batfle
Creek).

Condition 2; As a condition of building permit issuance for UGA Phase 1, construct a minimum 23-
foot-wide half-street improvement on the development side of Battle Creek from Boone
Road to Kuebler Boulevard SE (Kuebler). The street and right-of-way width shall
accommodate a northbound left-turn lane at Kuebler with a minimum 3OO feet of storage
and a southbound left-turn lane at Boone with a minimum 3OO feet of storage.

Condition 3: As a condition of building permit issuance for UGA Phase 1, construct an exctusrve
eastbound right-turn lane on Kuebler at Batfle Creek.

Condition 4: As a condition of building permit issuance for the first building in UGA phase 2 or UGA
Future Phase, along the entire frontage on the development side of Kuebler, construct a
minimum 4o-foolwide half-street improvement. This project meets the criteiia for fee-in-. lieu of improvement per SRC 66,59S.

B. Sanitary Sewer Requirements

The proposed development shall be linked to adequate facilities by the construction of sewer Unes and
pumping stations, which are_necessary to conn (SRC 66.110). The
applicant shall construct the Sa/ern Wastewater ents and link the site
to existing facilities. that are defined as adequate in iZln Avenue and
Boone Road are adequate to serve the proposed development.

C. Storm Drainage Requirements

The applicant shall be required to design and construct a storm drainage system at the time of
development The applicant shall provide an analysis that includes capacity calculations, detention
requirements, and evaluation of the connection to the approved point of disposal (sRC 63.i9s) The
applicant shall link the on-site system to existing facilities that are defined as adequate under SRC
66.020(a).

D. Water Service Requirements

The proposed development shall be linked to adequate facilities by the construction ofwater distribution
lines,. reservoirs, and pumping stations that connect to such existing water service facititiei ISnCOO f zol
The Water System Master PIan requires construction of a '12-inci S-2 water line in Batfle Crlex noad
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SE. Construction of these required facilities and other potential alternatives are described in the following

conditions of aPProval.

Condition 5: As a condition of building permit issuance for UGA Phase 1, construct a 12-inch water
main in Battle Creek from Boone to Kuebler as shown in the Water System Master Plan.
The main shall connect to the existing 3o-inch system in Boone and terminate at the
northerly extent of the Battle Creek improvement.

Condition 6: As a condition of building permit issuance for the first building in UGA Phase 2 or UGA
Future Phase, complete the '12-inch water system in Battle Creek from Boone to Kuebler
by connecting the 12-inch main in Battle Creek to the 1o-inch main in the north side of
Kuebler.

5. Analvsis of Tvoe ll Site PIan Review AoDroval Critena

SRC 163.070(b) states:

Approval of a Type ll Site Plan Review application shall be granted if the Planning Administrator finds that:

1i1 fne appticiiion has met all applicable standards of the Salem Revised Code, or the application has' ' 
met ail standards requiring exercise of discretion or legaljudgment necessary to grant an appropriate

deviation, including approval of a concurrent zoning adjustment consistent with SRC__Chapter 1 16i

(2) The transportation system provides for the safe, orderly, and efflcient circulation of traffic into and out

of the proposed development, and negative impacts to the kansportatlon system are mitigated

adequatelY;
(3) parking aieas and driveways are designed to facilitate safe and efflcient movement of vehicles,

bicycles, and Pedestrians; and
(+) fn6 proposed development will be adefliately served with City water, sewer, storm drainage, and

other utilities appropriate to the nature of the development

Criterion 1 :

ter 116.

Finding: The proposed useof the property includes a 23,1OOsquare foot medical office building, a 15,0'15

.qr"i"j""i ,"ii";t office building, and t 9i parring spaces. The proposal meets or can meet all applicable

standards.

zoning:
in" si,o;"ct property was sptifzoned CO (Commercial Offlce) and CR (Retail Commercial) through Zone

C;;";;C;; N; o6-s. Rt that time, the property consisted of tlvo tax lots (Marion county Assessor Map and

iri r-ti oagwrro 00600 and oB3W12C bozoz; as shown on Attachment 6. The conceptual site plan

irorittlJ ro, the zone change (Attachment 7) designated the southwestern 3 86 acres adiacent to Boone

ioal Se as CO, the northern area adjacent to Kuebler Boulevard SE as CR, and the eastern area including a

;'r-"p"*d;";;;"wiy as CR; a 
"ondition 

of approval required that the applicant provide separate legal

iesliipiions ot tne aiea within the Co zone and the area within the CR zone at the time of building permit A

ien"itt propertv line ad1Ustments has moved the eastern boundary ofTax Lot 083W12c 00702 to the west

io tf'"t,t'ir now west oi the proposed accessway, so the accessway will be constructe-d adjacent to the

*"ii"1n t"r"or11, ot lax Lot 083wt 2C o19oo. ThL proposed site plan for the current.application depicts the

O*"Jrw U"t*"j" the zones in substantially the same Iocation as on the conceptual site plan for ZC09-3 and

inOi"rt". tn"t Uotn medical office buildings ind the majority of the parking spaces will be located within the CO

zone. The proposed accessway to Boo-ne Road sE ind'a smalt parkrng area will b9_lo_"9t99 within the cR

ione. Development of the property is subject to the provisions of the CO zone district (SRC Chapter 1 50) and

Ci ione Oistrict (SRC Chipter 152) and ;ll other applicable provisions of the Salem Revised Code'

Use fSRC Cha7ters 150 and 152):

in" b"f", Z""i.g Code classifies land use with reference to the Standard lndustrial Classification (SlC)

Manual

Staff ResPonse:
permitted use in
152.020(t\(20\.

SPR-UGA12-1 1
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Height (SRC Chapter 152.060):
Within a CO district, non-residential buildings and structures erected, altered, or enlarged shallnotexceed 70
feet in height

Staff Response: The proposed building heights do not exceed 35 feet and are consistent with this standard.

Lot area and dimensions (SRC 150.070 and SRC 152.0f0):
The minimum lot area in the CO zone for nonresidential uses, except those specified in SRC 150 020(9)
(public administration), is 6,000 square feet unless otherwise specifically provided in this zoning code. Theie
are no minimum lot area or dimensions requirements in a CR district, except for the minimum street frontage
requirement of 16 feet in SRC 130.260.

Staff Response: The existing and proposed lot areas, after the pending property line adjustments, exceed
6,000 square feet and the lots have more than l6 feet of frontage. The proposai meets ihe standards.

Lot Coverage (SRC 150.100):
Within a CO district, total lot coverage shall not exceed 60 percent. There is no lot coverage standard in the
CR district.

Staff Response: The buildings total 38,1'15 square feetwithin the 3.86-acre (168,142-square foot) CO zone.
Lot coverage is approximately 23 percent, meeting the standard.

Landscaping, Bufferyards, and Setbacks fSRC Chapfers 132, 1SO, and 152):
Chapter 132 provides that where the construction of or addition to a structure or vehicular or pedestrian use
area increases the total area of the lot covered by structures, paving, or both by more than fifty (50) percent,
then: (1) the entire lot shall meet the-landscaping requirements of this zoning code; and (2) bufflryirds sha
be provided as required in SRC 132.220 if the use, as defined in SRC Table i32-1, ofthe proposed'expansion
is of greater impact than the abutting use.

SRC 130.270 provides that, where two or more separate lots are combined under single ownership to
accommodate a single development, the entire combined area shall be considered as a singie lot for purposes
of this zoning code. Taxlots 083W11D 00600and O83W12C OO7O2 are both owned by Mind T partners tnc
and will accommodate a single development with shared parking facilities; therefore, the entire combined area
shall be considered a single lot. The proposed access to thJmedical office building development will be
located on Tax s owned by Pacific Realty Associates Le atdng wittr t'nree aolacent
parcels 083W 00, and 083W12C O2O0O; these four CR:zoned parcets wiaccommodate all be consjdered as a single lot.

rds abutting an alley, and all required bufferyards
as required in SRC Chapter 132 (SRC I 50.1 10).
and all required vehjcular use areas shall be

r 132 (SRC 152110).

SRC 1 32 requires that all required landscape areas shall be planted with one (1) plant unit per 20 square feet
of area Landscape and irrigation plans will be reviewed for conformance wit'h'Chapter i gZlt tne time ot
building permit review. Required landscaping shall be installed when sites are being develop;d, unless
seasonal conditions or temporary site conditions make installation impractical at that ti e. ln such cases, a

and installation shall be posted with the City as
dscaping shall be inspected and approved prior
ficate of Occupancy permit may be issued prior
ance guarantee equal to j00 percent ofthe cost

ning Administrator is filed with the City assuring such
f Occupancy is issued.

The following is a list of applicable setbacks, bufferyards, and landscaping adjacent to surrounding uses:

bler Boulevard SE, classified as a parkway. The subjectproperty is zoned cR along the Kuebler Boulevard iE rightof-way. Along the full extent ot 
""ch 

tot tineadjacent to a street there shall be a required.yard five feet i; depth, unless a g-reater lanoscajeJ sirp aalacent
to vehicular use area is prescribed. No buildings are proposed'in the CR zon'e atthis time. ,{LnoiJapeo stflp
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of six to ten feet in width shall be provided on the property between the vehicular use area and the right-of-

way. The proposed parking area is located more than 120 feet from the right-of-way.

oad SE, classified as a collector. The subject property is
. Along the full extent of each front lot line and lot line

adjacent to a street there shall be a required yard twelve feet in-depth, all required bufferyards and vehicular

usL areas shall be landscaped and screened as required in SRC Chapter 132, and parking areas shall have a

minimum required yard adjacent to a street of 12 feet. The proposed buildings are located.at least 22 feet

from tne futuie righiof-way, tne proposed solid waste area is located 20 feet from the future right-of-way, and

the proposed parking area is 35 feet from the future right-of-way

West / Rioht-of-Wav for Battle Creek Road SE:

Adjacent to the west is the right-of-way of Battle
property is zoned CO along the southern portion

each front lot line and lot line adjacent to a str

required use areas shall be I

B), and a minimum requir€

bullding i future right-of-waY

The subject property iszoned cR along the no(hefn.portion of the Boone Road sE right-of-way Along the full

e*teni oi e"i,tr lot line adjacent to a stieet there shall greater

E"J.""p"o itrip adlacent to venic zone at

ini. ti.J n r""i"taped strip of six ehicular

u." rr"r rnJ ,r" rignt-ot-wiy rn f-way'

East / Vacant commercial orooertv in cR zone:
 .ri-^6^r +^ rha oo"r i" , ,,r""nt c=fi;one-;;6;ertv. For buildinqs not more than 35 feet in height in the CO

nimum required yard or landscaped strip is 5

e landscaped area and six-foot-wide sidewalk

t-wide landscaped area and seven-foot-wide
property line ln the CR-zoned area' no buildings are

ithe vehicular use area is over 350 feet from the east

property line.

StaffResponse:TheproposeddevelopmentconformstotheapplicableSetback,bufferyard,and
landscaping requirements of the Salem Revised Cod(

Parking lot landscaPing:
sRC 1 32.230(a) requires that parking areas are to be separated from the exterior wall of a structure by a five-

foot, landscaped strip or a paved pedestrian walkway'

staff Response: The proposed site plan indicates pedestrian walkways and landscaped strips exceedlng the

minimum of five feet in width, meeting this standard'

ping for any vehicular use area of 12 parking spaces or
'A 

minimum of 8% of the parking lot interior must be

StaffResponse:Thesiteplanincludeslandscapingthatexceedstheminimumofeightpercentand
Ii"qrrl" irr"t* oays and isiands for the required shade trees' meeting these standards
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Off Street Parking and Loading (SRC Chapter 133):
Parking spaces:
The applicant's site plan indicates a gross floor area of approximately 38,1 '15 square feet in the tvvo medical
office buildings. SRC Chapter 133, Table 133-1 requires a minimum parking ratio ofone (1) space per 350
square feet of floor area for uses in SIC 80 (health services) other than nursing and personal care facilities
(SlC 805) and hospitals (SlC 806). A total of 109 spaces are required. Off-street parking spaces shall not
exceed 1 .75 times the amount required under Table 133-1 if such amount is more than 20.

Staff Response: The applicant's site plan indicates 191 parking spaces on the site, the maximum allowed.
Adequate site parking is provided for the proposed uses.

Bike Spaces:
SRC Table 133-1 requires bicycle parking on site for all new multiple family residential developments,
commercial, industrial and institutional uses. The minimum requirement in Table 133-1 for the proposed
medical office use (SlC 80) is the greater of four spaces or one bicycle space per 3500 square feet of floor
area.

Staff Response: For the 23,100 square foot building, 7 bicycle parking spaces are required, and the site plan
rndicates that seven spaces are provided. For the 15,015 square foot building, four bicycle parking spaces are
required, and the site plan indicates that four spaces are provided. The proposed development meets the
standard.

Loading Spaces:
Chapter 133 Table 133-2 requires that off-street loading areas shall be provided and maintained for
commercial non-office buildings. For a commercial otfice building between 5,000 and 59,000 square feet, a
minimum of one (1) loading space at least 12 feet wide by 19 feet long by 12 feet high is required.

Staff Response: The proposed site plan requires one uncovered loading space with dimensions of '12 feet in
width and 19 feet in length for the western medical office building and one uncovered loading zone 12 feet in
width and 40 feet in length for the eastern medical office building. The proposal meets the standards.

Open Storage (SRC 150):
Within a CO district, outdoor storage of materials and equipment is prohibited except in conjunction with
residential uses where the storage is screened from adjacent streets and properties by a sight-obscuring
fence, wall, or hedge

Staff Response: The proposed site plan indicates no outdoor storage, thereby meeting this standard.

Solid Waste SeNice Area (SRC Chapter 130):
Solid waste service areas are to provide for the safe and convenient collection of solid waste, recyclable and
compostable materials bythe local solid waste collection franchisee. PursuanttoSRC 130.601-130.609, solid
waste service area design standards shall apply to all new solid waste, recycling and compostable service
areas, where use of a solid waste, recycling and compostable receptacle one cubic yard or larger is proposed,
and to any change to an existing solid waste service area for receptacles one cubic yard or larger.

Staff Response: The site plan indicates a solid waste service area that conforms to the applicable standards.

Natural Resources:

frees.' The City's tree preservation ordinance (SRC Chapter 68) provides that no person shall remove a
significant tree (Oregon White Oak greater than 24 rnches in diameter at breast height) or a tree or native
vegetation in a riparian corridor, unless the removal is excepted under SRC 68.080, undertaken pursuant to a
permit issued under SRC 68 090, undertaken pursuant to a tree conservation plan approved under SRC
68.100, or permitted by a variance granted under SRC 68.130. ln addition, SRC 68.070 applies to lots or
parcels 20,000 square feet or greater or contiguous lots or parcels under the same ownership that are twenty
thousand square feet or greater and states that, unless undertaken pursuant to a permit issued under SRC
68 090, no person shall, prior to development and within a single calendar year, remove more than five trees,
or more than fifteen percent of the trees, whichever is greater, and no more than fifty percent of the trees on
such lot or parcel or contiguous lots or parcels may be removed prior to development within any five
consecutive calendar years SRC Chapter 86 requires a permit to remove trees growing in or upon any public
street.
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Staff Response: Prior to submitting the Site Plan Review and UGA application for development of the subject
property, the owners of the entire property bounded by Kuebler Boulevard SE, 27"'Avenue SE, Boone Road
SE, and Battle Creek Road SE obtained a tree removal permit to remove up to 15 percent of the trees on the
property. No Oregon White Oaks greater than 24 inch or native
vegetatlon in riparian corridors were approved for remova e removal
peimit to remove trees within the Kuebler Boulevard SE oval were
iocated outslde of the project area indicated on the site p val will be
subject to SRC Chapter 68 and SRC Chapter 86.

Wettands: Grading and construction activities within jurisdictional waters of the state are regulated by the
Oregon Department of State Lands (DSL) and US Army Corps of Engineers State and Federal wetlands laws
are also administered by the DSL and Army Corps, and potential impacts to jurisdictional wetlands are
addressed through application and enforcement of appropriate mitigation measures. The Salem-Keizer Local
Wetland lnventory (LWl) does not identify any wetlands or waterways within the proposed proJect area for this
application. Wetlands have been identified approximately 300 feet east of the proposed project area, on tax
lots 083W12C 01900 and 083W12C 02000, and grading plans forthatarea require protection of the wetlands.

Landslide Susceptibiliq: fhe sile contains areas of 2 mapped landslide hazard points. There are three (3)
activity points assigned to the development of commercial or industrial buildings. Pursuant to the
requirements of the City's Landslide Hazard ordinance (SRC Chapter 69), the cumulative total of 5 points
indicates a moderate landslide risk, and a geological assessment is required. The applicants submitted a
geotechnical assessment with this application and Public Works approved it.

Previous Land Use Actions

ln Zone Change Case No. 09-3 (2C09-3), the Hearings Officer granted a request to change the zoning district
from CO (Commercial Office) and RA (Residential Agriculture) to CR (Commercial Retarl) and Co
(Commercial Office) for property approximately 9.96 acres in size and located on the east side of Battle Creek
Road SE between Kuebler Boulevard SE and Boone Road SE (Marion County Assessor's map and tax lot

number 083W1 'l D 00600 and 083W12C 00702). The decision was subject to three conditions of approval:
(1) Prior to development obtain a new UGA permit for the subject propertyi (2) Construct the mitigating street
improvements specifled in the final approval of Comprehensive Plan Change/Zone Change 06-6; and (3) At
the time of building permit, the applicant shall provide separate legal descriptions for the property zoned CR
(Commercial Retail) and CO (Commercial Office), respectively.

The current application was submitted to obtain the required new UGA permit to comply with Condition 1 of
ZCOg-3. The proposed mitigating street improvements and deferral agreement, discussed in the analysis of
Criterion 2 below, will comply with Condition 2 To ensure compliance with Condition 3 of ZC09-3, the
following condition or approval is required:

Condition 7: Prior to the issuance of the building permit for the flrst building in UGA Phase 1, the
applicant shall provide separate legal descriptions for the property zoned CR
(Commercial Retail) and CO (Commercial Office).

Property Line Adjustment Cases PLA12-03 and PLA12-04 were approved on July 1 7, 2012. The proposed

eastern medical office building would cross the existing property llne between tax lots 083W11D 00600 and

OB3W12C 00702 When PLA12-03and PLA12-04 arc rccorded, they will resultin the configuration depicted
by the "Pending P/L" notations on the site plan, and the eastern medical offlce building will be located on a
rectangutar 2.6 acre parcel and the western medical office building will be located on an L-shaped 4.8-acre
parcel. To ensure that the eastern medical office building does not cross a property line, the following
condition is required:

Condition 8: Prior to the issuance of the buitding permit for the first building in UGA Phase 1, the
applicant shall record Property Line Adjustment No. 12-03 and Property Line Adjustment
No. 12-04.

Historic Propefty Status
The subject property is not identified as a historic resource

Criterion 2:
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Finding: The Transportation lmpact Analysis (TlA) specifies that a right-turn lane is warranted from
eastbound Kuebler Boulevard to southbound Battle Creek Road. The existing street system is adequate to
serve the proposed development with the conditions of approval discussed in the analysis of the UGA
requirements.

Zone Change 09-3 establlshed infrastructure requirements for the subject property consistent with those
required for CPC/2C06-6 on the neighboring parcel. SRC 113.205(b)(1 1XA) authorizes the Planning
Administrator to allow deferral of all or a portion of required public improvements until a stated time or until
required by council, whichever is earlier. Consistent with the applicant's TIA, the findings below specify
whether the CPC/2C06-6 conditions are to be satisfied with development of UGA Phase 'l or are
recommended to be completed in a later phase as specified within a deferral agreement.

CPC/ZC 06-6 Condition 1: The intersection of Battle Creek and Boone Roads SE shall be improved to
include a traffic signalwith dedicated westbound left-turn lane, westbound right-
turn lane and an eastbound left-turn lane The southbound left{urn lane shallbe
lengthened to provide a minimum of 300 feet of storage.

Staff Response: The westbound left{urn lane and right-turn lane on Boone Road and the southbound left-
turn lane on Battle Creek shall be constructed as a condition of building permit issuance for UGA Phase 1

The eastbound left{urn lane on Boone Road and the traffic signal shall be constructed as a condition of
building permit issuance for the first building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 2: The intersection of Battle Creek Road SE and Kuebler Boulevard shall be
improved to provide exclusive eastbound right-turn lane and a northbound left-
turn lane with a minimum of 300 feet of storage. To provide the necessary
northbound left-turn storage at this intersection with the southbound left-turn
lane storage at Battle Creek and Boone Roads, side-by-side left{urn lanes shall
be constructed as approved by the Public Works Director.

Staff Response: All improvements shall be constructed as a condition of building permit issuance for UGA
Phase 1 .

CPC/ZC 06-6 Condition 3: The south side of Kuebler Boulevard shall be widened to meet City of Salem
Standards with curb, sidewalk and bike lanes. The widening shall extend from
'1500 feet west of Battle Creek Road SE to the lnterstate 5 ramps to provide an
additional lane for a total of two eastbound Ianes.

Staff Response: AII improvements shall be constructed as a condition of building permit issuance for the first
building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 4: Dual left turn lanes shall be constructed on eastbound and westbound Kuebter
Boulevard at 27rh Avenue SE. Only one eastbound left{urn lane will be striped
as there is only one receiving lane. For the westbound left turn lanes, an

shall be constructed which will drop immediately south
driveway on 27"' Avenue. The intersection of Kuebler

SE shall also be improved to provide and exclusive
eastbound right-turn lane.

Statf Response: All improvements shall be constructed as a condition of building permit issuance for the flrst
building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 5: ln addition to boundary street improvements required by Salem Revised Code
(SRC) 77.150, the developer shatl coordinate with the city and use best
practices for design and location of site access and shall construct left-turn lanes
and pedestrian refuge islands where appropriate.

Staff Response: All improvements shall be constructed as a condition of building permit issuance for the flrst
building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 6: The developer shall commit up to $5,000 for traffic calming devices (such as
speed humps or other traffic calming measures) to be used in the residentiai
neighborhood south of the proposed development if a need is identified. The
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Neighborhood Traffrc Management Program is the process used to identify
tratfic calming needs.

Staff Response: Construction shall be completed or performance security shall be provided as a condition of

building permit issuance for the first building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 7: The developer shall provide right-in access from Kuebler Boulevard with a
design that minimizes impact to through vehicles and provides a safe driveway
crossing for bicycle and pedestrian traffic the final design of which to be

approved by the Salem Public Works Director. ln addition, the developer shall
complete the widening of the eastbound lanes of Kuebler Boulevard west to
Commercial Skeet. This additional widening of approximately 1300 feet of
Kuebler Boulevard is considered as payment for a grant of access on Kuebler
Boulevard to allow a righlin driveway on the Subject Property

Staff Response: All improvements shall be constructed as a condition of building permit issuance for the first

building in UGA Phase 2 or UGA Future Phase.

CPC/ZC 06-6 Condition 8: The developer shall offset their access driveway along Boone Road SE from

Cultus Avenue at a location approved by the Salem Public Works Director.

Staff Response: This requirement will be satisfied with the proposed site plan and building permit issuance

for UGA irhase '1. The driveway is appropriately located a safe distance from Battle Creek Road to

accommodate storage for turning movements while being offset from Cultus Avenue enough to reduce

impacts to the adjacent neighborhood.

CPC/ZC 06-6 Condition 16: Prior to issuance of a certiflcate of occupancy for any building on the subject
property the following trafflc improvements shall be completed: 1)The funded

City CIP project to construct improvements on Kuebler Boulevard as identified in

the applicant's September 2006 TIA; 2) all traffic mitigation improvements
required to be constructed by the Developer as conditions of approval in this

decision, and; 3) ln addition to other traffic mitigation improvements required as

conditions of approval, the Developer shall construct an exclusive rightturn lane

at the westbound Kuebler Boulevard intersection with 27th Avenue. The traffic

improvements that the Developer is.responsible for, in addition to the right-turn

lane at westbound Kuebler and 27'n Avenue, are as specified in conditions of
approval 1 through 7 of this decision

staff Response: The improvements specified in the conditions of approval for UGA Phase 1 shall be

compteteO prior to certificaie of occupancy per SRC 66.050(b) for any building in UGA Phase 1. 
. 
As stated

above, other improvements are deferied as authorized in SRC 113.205(b)(11)(A) and described rn thefindings

above.

condition 16lot cpclzc 06-6 required all of the improvements in conditions 1 through 7 and condition 16

prior to ir"rrn"" of a certificate of occupancy for any buildlng on the subject property r-e.-1oned to 
-C-R 

through

bpClZC OO-0, which encompassed tax lots O83W12C Oi8OO, O83W12C 0'1900,083W12C 02000, and

OaSWf ZC 02iOO The Hearings Officer's findings for Zone Change O9-3 (for tax lots 083W11D 00600 and

083W12C 00702) stated:

The Traffic lmpactAnalysls (TlA) submitted for the abutting property's comprehensive.Plan

change and 2one change (cpctzc 06-6) encompassed developments on the subject

fropJrty. tn g,"t ,pplicati6n, ihe applicant stated that those 18.4 acres and the 9.96 acres of

ine'suo.lect properiy woutd be developed k ether. The applicant since purchased.the

iuolect propirty ano stitt properties together. Therefore, the subject

p|loperty"n.attbeheldtoSofapprovalforstreetimprovementsaSthe
ioutting ta.+ acres and t on shall apply:

Condition 2: Construct the mitigating street improvements specified in the final approval

of Comprehensive Plan Change/Zone Change 06-6

When Condition .16 was adopted by reference through Condition 2 of Zone Change 09-3, the applicant (Paciflc

n"rrtv A.io"irt"" Lp (PacTiust)) ;nticipated that the Co-zoned and CR-zoned areas of tax lots 083W11 D

OO-OO6 anO O83W j 2C bOZOZ ,outO be developed together with the retail buildings on the other four tax lots.

SPR.UGA12.11 September 7, 2012 I Page 12



Since that decision, Pacific Realty Associates LP (PacTrust) sold tax lots 083W11D 00600 and 083W12C
00702 to a wholly owned subsidiary, M and T Partners lnc, which determined that development of the medical
otfice buildings on the CO-zoned area is feasible prior to development of retail buildings in the CR-zoned area.
SRC 1 1 3.205(bX1 1 )(A) states:

lf the dedication of rightof-way or public improvements is required as a condition under this
section, such dedicatron or improvements shall be the obligation ofthe applicant but shall be
deferred until the property owner applies for a building permit or certificate of occupancy,
whichever is earlier. Upon justification by the applicant, the planning administrator may allow
further deferral of all or a portion of public improvements required as a condition under this
section, beyond building permit or certificate of occupancy until a stated time or until
required by council, whichever is earlier. An applicant seeking deferral under this section
shall sign an improvement deferral agreement which specifies the terms of deferral. Said
agreement shall be in a form approved by the city attorney and shall be filed in the deed
records of the appropriate county.

The applicant is requesting that the Planning Administrator determine that only those mitigating street
improvements that are proportionate to the proposed development in the Co-zoned area shall be required
prior to certificates of occupancy for those buildings and that adequate justification exists for deferral of the
other mitigating street improvements for the future development on the CR-zoned areas of the subject
property and abutting property Staff recommends phasing the improvements as described above The
Planning Administrator finds that adequate justification exists for this deferral. Public Works staff calculated
that the proposed CO-zone development of 38,115 square feetwould generate approximately '1,409 average
daily trips. Condition 14 ot CPCIZC 06-6 limited the total amount of gross leasable area (GLA) for retail uses
and medical/dental offices on the combined properties to 299,000 square feet. The proposed 38,115 square
feet in medical offices would comprise only 13 percent of the total GLA on the properties, and the Co-zoned
area of 3 86 acres would comprise approximately 14 percent of the total land area of 28.48 acres.

ln order to ensure compliance with the mitigating street improvements and deferral requirements, the following
conditions of approval are required:

Condition 9: As a condition of building permit issuance for the first building in UGA Phase 2 or UGA
Future Phase, complete all remaining mitigating street improvements required as a
condition of approval for Zone Change 09-3 and specified in the final approval of
Comprehensive Plan Change/Zone Change 06-6.

Condition 10: Prior to the issuance of the building permit for the first building in UGA Phase 1, the
applicant shall sign an improvement deferral agreement which specifies the terms of the
deferral as outlined in Conditions 1,2, 3, 4, and 9. Said agreement shall be in a form
approved by the city attorney and shall be filed in the deed records of Marion County

Criterion 3:

oedestrians.

Finding: The driveway access onto Boone Road SE meets minimum spacing requirements in the Public
Works Design Standards to provide for safe turning movements into and out ofthe property. The proposed
location meets the requirement of CPC/ZC 06-6 Condition 8 to offset the access driveway from CultusAvenue
SE to reduce impacts to the adjacent residential neighborhood and is appropriately located a safe distance
from Battle Creek Road to accommodate storage for turning movements This access drive will include a
sidewalk along its west side to provide pedestrian access from the street. lnternal parking lot aisles and
parking spaces meet the applicable standards lnternal sidewalksand marked pedestrian pathways facilitate
pedestnan safety. Btcycle parking is provided near each building in the amount and locations required by the
Salem Revised Code

The driveway serving the CO-zoned development is located on an abutting property under separate
ownership. To ensure that legal access is provided, the following condition of approval is required:

Condition 11: Prior to the issuance of the building permit for the first building in UGA Phase 1 , the
applicant shall provide a copy of a recorded access easement across the abutting
property (Marion County Assessor Map and Tax Lot 083W j 2C 0i 800), inctuding a legal

SPR-UGA12-1 1 September 7,2012 l Page 13



description that specifies the
conformance with the aPProved

location of the easement and its dimensions in

site plan.

Criterion 4:

utilities aporoDriate to the nature of the develooment

Finding: The public Works Department has reviewed the applicant's preliminary utility plan for this site. The

sewer ;nd storm infrastructure are available withir surrounding streets and appear to be adequate to serve

ttle proposed development. Required water improvements are described in Conditions 5 and 6 in the UGA

section of this rePort.

6. Based upon review of SRC Chapters 66 and 163, the applicable standards of the Salem Revised Code, the

findings contained herein, and due consideration of comments received, the site plan review and urban growth

area Jevelopment permit application complies with the requirements for an affirmative decision.

ORDER:

Site Ptan Review-Urba Permit Case No SPR-UGA12-1 1 is

cttoSRCChapter163,blestandardsoftheSalemRevised
theapprovedsiteplanithefollowingconditionsofapproval:

Gondition 1 : As a condition of building permit issuance for UGA Phase 1 , construct a minimum 1s-foot-wide halt
street improvement along the entire frontage on the development side of Boone. Road SE (Boone).

The skeet and righlof-way width shall also accommodate a westbound right-turn lane and a

westbound left-turn lane at Battle Creek Road SE (Battle Creek)'

Condition 2: As a condition of building permit issuance for UGA Phase 1, construct a minimum 23-foot-wide half-

street improvement on the development side of Battle Creek from Boone Road to Kuebler Boulevard

SE (Kuebleo. The street and right-of-way width shall accommodate a northbound left{urn lane at

Kuebler with a minimum 3OO feet of storage and a southbound left-tum lane at Boone with a minimum

300 feet of storage

Condition 3: As a condition of building permit issuance for UGA Phase 1, construct an exclusive eastbound right-

turn lane on Kuebler at Battle Creek

Condition 4: As a condition of building permit issuance for the first building in UGA Phase 2 or UGA Future Phase,

construct a minimum 
-+b-toofwiOe 

half-street improvement along the entire frontage on the

development side of Kuebler,. This project meets the criteria for fee-in-lieu of improvement per SRC

66.595.

Condition S: As a condition of building permit issuance for UGA Phase 1 , construct a 12-inch water main in Battle

Creek from Boone to Kul6ler as shown in the Water System Master Plan. The main shall connect to

the existing 3o-inch system in Boone and terminate at the northerly extent of the Battle Creek

improvement.

Condition 6: As a condition of building permit issuance for the first building in UGA Phase 2 or UGA Future Phase'

complete the 12-inch wJter system in Battle Creek from Boone to Kuebler by connecting the 12-inch

main in Battle Creek to the 1o-inch main in the north side of Kuebler'

Condition Z: prior to the issuance of the building permit for the first building in UGA Phase 1, the applicant shall

provide separate legal descriptions for the property zoned CR (Commercial Retail) and CO

(Commercial Office)

condition g: prior to the issuance of the building permit for the first building in UGA Phase 1,lhe applicant shall

recordPropertyLineAdjustmentNol2-o3andPropertyLineAdjustmentNo',12-04

Condition 9: As a condition of building permit issuance for the first buildlng in UGA Phase 2 or UGA Future Phase,

complete all remaining mitigating street improvements required as a condition oJ approval for Zone

Change 09-3 and spe-ifieO in the Rnal approval of Comprehensive Plan Change/Zone Change 06-6

SPR-UGA12-1 1
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Condition 10: Prior to the issuance of the building permit for the first building in UGA Phase '1, the applicant shall
sign an improvement deferral agreement which specifies the terms of the deferral as outlined in
conditions1,2,3,4,and9. Saidagreementshallbeinaformapprovedbythecityattorneyandshall
be flled in the deed records of Marion County.

Condition 11: Prior to the issuance of the building permit for the first building in UGA Phase '1, the applicant shall
provide a copy of a recorded access easement across the abutting property (Marion County
Assessor Map and Tax Lot 083W'12C 01800), including a legal description that specifies the location
of the easement and its dimensions in conformance with the approved site plan.

The rights granted by the attached Urban Growth Area Development Permit Preliminary Declaration decision must be
exercised by Seotember 25, 2014 or this approval shall be null and void. The rights granted by the attached Type ll
Site Plan Review decision must be exercised by September 25, 2016 or this approval shall be null and void.

This decision is final unless written appeal from an aggrieved party is filed with the City of Salem Planning Division,
Room 320, 555 Liberty Street SE, Salem OR 97301 , not later than September 24. 2012. by 5:00 p.m. All persons
entitled to notice of the decision may appeal the decision. The appeal must state where the decision failed to
conform to the provisions of the Urban GroMh Management Ordinance (SRC Chapter 66) or the Site Plan Review
Ordinance (SRC Chapter '163). The appeal must be filed in duplicate with the City of Salem Planning Division. The
appeal fee must be paid at the time of filing. lf the appeal is untimely and/or lacks the proper fee, the appeal will be
rejected. The Salem City Council will review the appeal at a public hearing. After the hearing, the City Council may
amend, rescind, or affirm the action, or refer the matter to staff for additional information. The complete case file,
including findings, conclusions, and conditions of approval, if any, is available for review at the City of Salem
Community Development Dept. in the Vern Miller Civic Center, 555 Liberty St SE, Room 305, Salem, OR 97301 . To
review the case file or to obtain more information about the appeal process, please contact Pamela Cole at 503-540-
2309 or ocole@ciWofsalem.net.

Attachments: (1) Vicinity Map
(2) Site Plan
(3) Utllity Plan with UGA Phases
(4) Comments from South Gateway Neighborhood Association
(5) Facts and Findings of the Department of Public Works
(6) Zone Change 09-3 Vicinity Map
(7) Zone Change 09-3 Conceptual Site Plan

Prepared by Pamela ColgrPlanner ll

Application Deemed Complete:
Notice of Decision Mailing Date:
Decision Effective Date:
State Mandated Decision Date:

G:\CD\PLANNING\CASE APPLICATION FILES 201 1-On\SITE PLAN REVIEW - Type ll\2012\1-Stafr Reports-Decisions\SPR-UGA12-1 1 Decision pjc doc

ning Administrator
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EEE I G H B O R H O O D A S S O C IAT I O N
555 LIBERTY ST. SE ROOM 3oO SALEM OREGON 97301 . TELEPHONE (5O3) 584-6261

l,Xd

August 16,2012
RECEIVED

AUG 16 2012

OO fvi t\llu N1TY DEV ELOP IilEr'iT

Ms. Pamela Cole, Case Manager
Planning Division
City of Salem
555 Liberty Street, Southeast,

Room 305
Salem, Oregon 97301

Dear Ms. Cole.

Re: Type ll Site Plan Review - Urban Growth Area Development Permit
(PacTrust)
Case No. SPR-UG A 12-11
2500 Block Boone Road SE
AMANDAApplication 12-110419-RP & 12-11 041 8LD

The Land Use and Transportation Committees of the South Gateway
Neighborhood Association have reviewed the request to defer construction of
some of the mitigating traffic improvements imposed as conditions of approval
for Zone Change Case No. 09-3 and specified in the final approval of
Comprehensive Plan Change/Zone Change 06-6.

SGNA has been informed that the staff of the Public Works Development
Services and Traffic Engineering are reviewing the site plan in light of these
conditions and determining which improvements are required for the current
proposal and which may be deferred. Of course, SGNAdefers to their expeftise
in this area, but prefers that the following improvements be completed now and
not deferred to a later date:

1. The intersection of Battle Creek and Boone Roads, SE be improved to
include a traffic signal with a dedicated westbound leftturn lane, westbound

ATTACHMENT 4



Pamela Cole
City of Salem
Case No. SPR-UGA 12-11

August 16,2012
Paoe 2

Patrick O'Dell, Chairman
Transportation Committee

SCW*psw

South Gateway Neighborhood Association

right-turn lane and an eastbound left-turn lane. This becomes even more critical

because of the City's recent approval of the Wildwood Company's intentions to

re-purpose the Old Pringle School property. The Association recommends that
PacTrust be required to pay only their proportionate amount for these
improvements.

2. The widening and improvement of the south side of Kuebler Boulevard be

completed in its entirety at a logical and reasonable time as determined by the

Public WorkS Development Services and Traffic Engineering Departments, but

no later than the completion of the State of Oregon's planned improvements to

the l-5 and Kuebler Road interchange.

ln the alternative, if the requested improvements above to the south side of

Kuebler Road are not competed immediately, SGNA requests that PacTrust be

required to install a right-turn lane along the eastbound approach to the
Kuebler/Battle Creek Road intersection as an interim improvement'

SGNA supports the recommendation of Kittleson & Associates , dated July 13,

2012, thaitiandscaping, signage and new above-ground utilities along the site

frontage be located and maintained to provide a clear sight line to the east and

west from the current site driveway on Boone Road, SE.

SGNA reserves the right to provide additional comments and concerns to the

determinations made ty the Public Works Development Services and Traffic

Engineering Departments regarding the deferment of construction of some of

thJmitigating traffic improvements specified in the final approval of

Comprehensive Plan Change/Zone Change 06-6

Stephen C. Withers, Chairman
Land Use Committee
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Pamela Cole, Planner ll
Comm unity Development Department

Glenn J. Davis, P.E., C.F.M., Chief Dev
Public Works Department

September 5,2012

SUBJECT PUBLICWORKSRECOMMENDATIONS
SPR-UGA NO. 12-11 (12-11041s)
25OO BLOCK OF BOONE ROAD SE

PROPOSAL:

Consolidated UGA Permit to determine the required public facilities for office and retail
development, and Type ll Site Plan Review to develop 15,000-square-foot and
23,100-square-foot medical office buildings on properties approximately 7.5 acres in
size. The properties are outside the Urban Service Area (USA), and are zoned CO
(Commercial Office) and CR (Retail Commercial). Properties are located in the 2500
block of Boone Road SE (Marion County Assessor Map and Tax Lot 083W11D 00600
and 083W12C 00702). The Type ll Site Plan Review also includes construction of an
accessway on an abutting property approximately 7.5 acres in size, zoned CR (Retail
Commercial), and located at2541 Boone Road SE.

RECOMMENDED CONDITIONS :

1. As a condition of building permit issuance for UGA Phase 1:

a. Along the entire frontage on the development side of Boone Road SE
(Boone), construct a minimum 1S-foot-wide half-street improvement. The
street and right-of-way width shall also accommodate a westbound right-turn
lane and a westbound left-turn lane at Battle Creek Road SE (Battle Creek).

b. On the development side of Battle Creek from Boone to Kuebler Boulevard
SE (Kuebler), construct a minimum 23-foot-wide half-street improvement.
The street and right-of-way width shall accommodate a northbound left-turn
lane at Kuebler with a minimum 300 feet of storage, and a southbound left-
turn lane at Boone with a minimum 300 feet of storage.

c. Construct an exclusive eastbound right-turn lane on Kuebler at Battle Creek.

Code authority references are abbreviated in this document as follows: Salem Revised Code (SRC);
Public Works Design Standards (PWDS), Salem Transportation Sysfem P/an (Salem TSP); and
Stormwater Managemenf P/an (SMP).
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d. Construct a '12-inch water main in Battle Creek from Boone to Kuebler as

shown in the Water System Master Plan. The main shall connect to the
existing 30-inch system in Boone and terminate at the northerly extent of the
Battle Creek imProvement.

2. As a condition of building permit issuance for the first building in UGA Phase 2 or
UGA Future Phase:

a. Along the entire frontage on the development side of Kuebler, construct a
minimum 40-foot-wide half-street improvement. This project meets the
criteria for fee-in-lieu of improvement per SRC 66.595.

b. Complete the 12-inch water system in Battle Creek from Boone to Kuebler by
connecting the 12-inch main in Battle Creek to the 1O-inch main in the north
side of Kuebler.

c. Complete all remaining mitigating street improvements required as a
condition of approval for Zone Change 09-3 and specified in the final approval
of Comprehensive Plan ChangelZone Change 06-6.

FACTS:

Streets

1. Battle Creek Road SE

a. Existing Conditions - This street has a varied turnpike improvement within a
68-foot right-of-way. The half-width right-of-way on the development side of
centerline appears to be 38 feet. There is a slope easement along the full
frontage of Battle Creek adjacent to the subject property.

b. Standard -This street is designated as a minor arterial street in the Salem TSP.
The standard for this street classification is a 46-foot-wide improvement within
a 7 2-f oot-wide rig ht-of-waY.

2. Kuebler Boulevard SE

a. Existinq Conditions - Kuebler has varied turnpike pavement sections within a

varied right-of-way of 180 feet to 150 feet in width. The intersection with
Battle Creek is signalized.

b. Standard - This street is designated as a parkway in the Salem TSP. The
standard for this classification of street is an 80-foot-wide improvement within
a minimum 1 20-foot-wide right-of-way.

TLC/IP:G:\GRoUP\PUBWKs\PLAN-ACr\PAFINAL12\UGA\SPR-UGA 12-11 BooNE RD 2500 PACTRUST (12-110419)'Doc
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3. Boone Road SE

a. Existinq Conditions - This street has a 12-foolturnpike improvement on the
development side and a 17-foot half-street improvement on the opposite side
within a varied right-of-way of 60 feet to 68 feet in width.

b. Standard - This street is designated as a collector street in the Salem TSP.
The standard for this street classification is a 34-foot-wide improvement within
a 60-foot-wide right-of-way.

4. 27th Avenue SE

a. Existinq Conditions - This street has a 12-foot turnpike improvement on the
development side and a 17-foot half-street improvement on the opposite side,
within a varied right-of-way of 60 feet to 68 feet in width.

b. Standard - This street is designated as a collector street in the Salem TSP.
The standard for this street classification is a 34-foot-wide improvement within
a 60-foot-wide rig ht-of-way.

Storm Drainage

Existing Conditions

a. The subject property is within the Pringle Creek drainage basin.

b. There is a drainage ditch in Battle Creek along the full frontage of the subject
property.

c. There is a drainage ditch in Kuebler adjacent to the subject property. There is
a grade change where the drainage flows split.

d. Along Boone, there is a drainage ditch on the development side, and 1S-inch
and 3O-inch storm drain lines on the opposite side.

e. Along 27th Avenue SE, there is a 3O-inch storm drain line that outfalls into a
drainage ditch adjacent to the subject property.

Water

Existing Conditions

a. The subject property is within the S-2 water service level. The adjacent
property to the east has portions of S-1 water service level.

b. There are no public water lines in Battle Creek and 27th Avenue SE.
TLC/IP:G:\GROUP\PUBWKS\PLAN_ACT\PAFINALl2\UGA\SPR-UGA 12-11 BOONE RD 2s00 PACTRUST (12-110419).DoC
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c. There is a 10-inch S-2 water line in Kuebler.

d. There is a24-inch S-2 water line in Boone.

Sanitary Sewer

Existing Conditions

a. There is no sewer available in Kuebler and Battle Creek.

b. There is a 24-inch public sewer line within a 2S-foot easement along the
south right-of-way line of Boone.

c. There is a 24-inch public sewer line in 27th Avenue SE.

Parks

Non-residential developments do not generate requirements for new parks.

CRITERIA AND FINDINGS FOR UGA

Analysis of the development based on relevant criteria in SRC Chapter 66 is as follows:

SRC 66.100, "Standards for Street lmprovements"

Findinqs: An adequate linking street is defined as the nearest point on a street that has
a minimum 60-foot-wide right-of-way with a minimum 3O-foot improvement for local
streets or a minimum 34-foot improvement for major streets (SRC 66.100(a)). All streets
abutting the property boundaries shall be designed to the greater of the standards of
SRC 63.225 and SRC 63.235 and the standards of linking streets in SRC 66.100(c).

Boundary streets are required along the entire frontage of each development phase at
the time of building permit issuance as described in the conditions of approval.

SRC 66.110, "Standards for Sewer lmprovements"

Findinqs: The proposed development shall be linked to adequate facilities by the
construction of sewer lines and pumping stations, which are necessary to connect to
such existing sewer facilities (SRC 66.1 10). The applicant shall construct the Salem
Wastewater Management Master Plan improvements and link the site to existing
facilities that are defined as adequate under 66.020(a). Sewer mains in 27th Avenue SE
and Boone Road SE are adequate to serye the proposed development.

TLC/]P:G:\GROUP\PUBWKS\PLAN_ACAPAFINALI2\UGA\SPR-UGA 12-11 BOONE RD 2500 PACTRUST (12-110419).DOC
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SRC 66.115, "Standards for Storm Drainage lmprovements"

Findinqs: The applicant shall be required to design and construct a storm drainage
system at the time of development. The applicant shall provide an analysis that
includes capacity calculations, detention requirements, and evaluation of the
connection to the approved point of disposal (SRC 63.195). The applicant shall link the
on-site system to existing facilities that are defined as adequate under SRC 66.020(a).

SRC 66.120, "Standards for Water lmprovements"

Findinqs: The proposed development shall be linked to adequate facilities by the
construction of water distribution lines, reservoirs, and pumping stations that connect to
such existing water service facilities (SRC 66.120). The Water Sysfem Master Plan
requires construction of a 12-inch S-2 water line in Battle Creek. Construction of these
required facilities and other potential alternatives are described in the conditions of
approval.

CRITERIA AND FINDINGS FOR SITE PLAN REVIEW

Analysis of the development based on relevant criteria in SRC 163.070(b) is as follows:

Griteria: The transportation system provides for the safe, orderly, and efficient
circulation of traffic into and out of the proposed development, and negative
impacts to the transportation system are mitigated adequately.

Findinq: The TIA specifies that a right-turn lane is warranted from eastbound Kuebler
to southbound Battle Creek.

Criteria: Parking areas and driveways are designed to facilitate safe and efficient
movement of vehicles, bicycles, and pedestrians.

Findinq: The driveway access onto Boone meets minimum spacing requirements in

the PWDS to provide for safe turning movements into and out of the property.

Criteria: The proposed development will be adequately served with City water,
sewer, storm drainage, and other utilities appropriate to the nature of the
development.

Findinq: The Public Works Department has reviewed the applicant's preliminary utility
plan for this site. The sewer and storm infrastructure are available within surrounding
streets and appear to be adequate to serve the proposed development. Required water
improvements are described in the conditions of approval.

TLCPP:G:\GROUP\PUBWKS\PLAN-ACNPAFINAL12\UGA\SPR-UGA 12.11 BOONE RD 25OO PACTRUST (12.110419).DOC
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ADDITIONAL CRITERIA AND FINDINGS FOR CPC/ZC CONDITIONS

UGA Phase 1 Requirements: Zone Change 09-3 established infrastructure
requirements for the subject property consistent with those required for CPCIZC 06-6 on
the neighboring parcel. The following conditions of approval from CPCIZC 06-6 and ZC
09-3 are being completed with UGA Phase 1:

Condition 1: Battle Creek Road SE/Boone Road SE lntersection and Signal. The
westbound leftturn lane and right-turn lane on Boone and the southbound leftturn lane
on Battle Creek.

Condition 2: Battle Creek Road SE/Kuebler Boulevard SE lntersection. All
improvements.

Condition 8: Location of Boone Road SE driveway. The driveway is appropriately
located a safe distance from Battle Creek Road SE to accommodate storage for turning
movements while being offset from Cultus Avenue SE enough to reduce impacts to the
adjacent neig hborhood.

Condition 16: lmprovements Required Priorto Certificate of Occupancy. As
stated above, the improvements described above shall be completed prior to issuance
of a certificate of occupancy for any building in UGA Phase 1. The remaining
requirements from CPCIZC 09-03 may be deferred per SRC 11 3.205(b)(11XA).

UGA Phase 2 and UGA Future Phase: SRC 1 13.205(bX1 1XA) authorizes the
Planning Administrator to allow deferral of all or a portion of required public
improvements until a stated time or until required by Council, whichever is earlier.
Consistent with the applicant's TlA, the findings below describe lhe CPCIZC conditions
that will be completed as a condition of development in UGA Phase 2 or UGA Future
Phase as specified within a deferral agreement to be completed between the developer
and the City:

Condition 1: Battle Creek Road SE/Boone Road SE lntersection and Signal. The
eastbound left-turn lane on Boone Road SE and the traffic signal.

Condition 3: Kuebler Boulevard SE lmprovements from lnterstate 5 to 1500 feet
west of Battle Creek Road SE. All improvements.

Condition 4: Kuebler Boulevard SE/27th Avenue SE lntersection. All improvements.

Condition 5: Left-turn lanes and pedestrian islands. All improvements.

Condition 6: Traffic calming devices. Construction shall be completed or
performance security shall be provided as a condition of building permit issuance.

TLC/IP:G:\GROUP\PUBWKS\PLAN-ACnPAFINALI2\UGA\SPR-UGA 12-11 BOONE RD 2500 PACTRUST (12-110419)'DoC
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Condition 7: Right-in access on Kuebler Boulevard SE and improvements west to
Commercial Street SE. All improvements.

Condition 16: lmprovements Required Prior to Ceftificate of Occupancy. As
stated above, improvements are deferred as authorized in SRC 113.205(bX11)(A) as
described in the findings above.

Prepared by: Robin Bunse, Administrative Analyst ll

TLC/]P:G:\GROUP\PUBWKS\PLAN-ACT\PAFINAL12\UGA\SPR-UGA 12.11 BOONE RD 25OO PACTRUST (12-1104I9).DOC
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MEMORANDUM 
 

Date: November 29, 2018 Project #: 22051 

To: Tony Martin, City of Salem 

Cc: Matt Oyen, Pacific Realty Associates, L.P. (PacTrust) 

Peter Kahn, AVP, Costco Wholesale Corporation 

 

From: Andy Daleiden, PE, Claire Dougherty, and Anthony Yi, PE, Kittelson & Associates, Inc. 

Project: Kuebler Gateway Shopping Center 

Subject: Response to Appeal of Decision comments 

 

This memorandum responds to the Appeal of Decision comments related to the May 2018 Traffic Impact 

Analysis (TIA) for the Kuebler Gateway Shopping Center. The South Gateway Neighborhood Association 

comments (dated November 4, 2018) and Law Office of Karl G. Anuta comments (dated November 7, 

2018) were provided by the City to the Applicant on November 8, 2018. The remainder of this 

memorandum summarizes the Appeal of Decision comments in italics and provides our response in 

standard text. 

STUDY AREA 

SGNA Comment #6: The TIA’s coverage area should have included Battle Creek to the north of Kuebler 

(Pringle Rd/Reed Rd; Battle Creek south all the way from Kuebler to at least the planned Fabry Road 

extension from Reed Lane to Battle Creek; and west of Battle Creek Road on Boone Road around the 

curve to Reed Lane and west on Barnes and Baxter to Commercial Street. Probably even further south 

on Reed Lane to Mildred Road. All these streets are collectors/arterials and are critical parts of both 

the street and bike route networks and would be affected by the increased traffic resulting from the 

project. City staff provide no justification for why these intersections were not included in the TIA 

coverage area. 

Anuta Comment #8: The TIA illustrates that 40% of site generated traffic travels to/from intersections 

to the west (August 9, 2018 TIA Figure 8). Kuebler Boulevard/ Stroh Lane intersection will see an 

increase of 418 trips in the weekday PM peak hour. City of Salem threshold for study area is an 

increase in trips of 50 in a peak hour (SEE, Section 6.33). There are likely several intersections along 

Kuebler Boulevard and Commercial Street that were omitted from the TIA and are required to be 

analyzed per the clear and objective city standard.  

Anuta Comment #36:  The TIA coverage area needs to be expanded to include collector and arterial 

street important to auto and bike traffic that will see increased traffic resulting from the proposed 
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development. Battle Creek Rd. north of Kuebler Blvd. to Pringle Rd. and Reed Rd; Battle Creek Rd. 

south from Kuebler Blvd. to at least the planned Fabry Rd. extension from Reed Lane; Boone Rd. west 

of Battle Creek Rd. including Reed Lane to Fabry Rd.; Barnes Ave. and Baxter Rd. west to Commercial 

Street. Battle Creek Rd./Kuebler Blvd. intersection was not included in the TIA simulation based 

queuing analysis; nor was the Battle Creek Rd./Boone Rd. intersection. These should all be evaluated 

in an updated TIA that should include specific improvements data for each impacted street.  

Response:  The Staff Decision correctly concludes that the TIA study area is adequate.  The study area 

assumed in the TIA was coordinated with City staff as part of the TIA scoping process and is consistent 

with the study area analyzed as part of the approved Kuebler PacTrust comprehensive plan 

amendment and zone change project.  The 2006 TIA supporting the 2007 Council Decision 

established the appropriate analysis area and completely mitigated for all project transportation 

impacts in that analysis area.  It is an inappropriate collateral attack on the Council’s 2007 Decision 

to claim now that the analysis area was too small and should be enlarged now.  Further, for all 

intersections evaluated in the 2006 TIA, none are expected to receive a contribution of 50 or more 

trips during the analysis peak hour over those anticipated and studied in the 2006 TIA and mitigated 

in the 2007 Council Decision.  Moreover, there is no intersection studied in the 2006 TIA where the 

proposed shopping center here will create more than 10% of the current traffic volumes on any leg 

beyond that which was studied in the 2006 TIA and mitigated in the 2007 Council Decision.  The 

analysis area selected for this site review is appropriate and is reasonably calculated to determine 

whether there are any additional transportation impacts in the affected area requiring additional 

mitigation due to the particular anchor tenant proposed.   

ANALYSIS YEAR 

SGNA Comment #7: Salem requires horizon year analysis periods of year of opening for development 

“allowed under existing zoning" and “year of opening each phase” for “multi-phased development” 

(Salem Administrative Rules 6.33). The TIA indicates that the year of opening for the proposed 

development is 2019. For such a large project, it would seem difficult to attain a year of opening in 

2019. Additionally, this project is proposed to be constructed as a multi-phased development 

although no schedule has been provided in the TIA. The May 31, 2018 TIA states that “[t]he proposed 

Costco will include a warehouse and fuel station with four islands and the potential to add a fifth 

island in the future (30 fueling positions).” Due to the lack of detail in the trip generation estimates, 

it’s unclear whether the trip generation presented includes four islands or five islands nor how many 

islands fueling positions are even proposed at this time versus the future. Additionally, the site plan 

illustrates a certain amount of retail as a “future phase." Again, there are no specifics about what 

will be constructed by 2019 versus some other time unknown time period. No timeline is provided in 

the development application, TIA and Decision justifying that the project will be completed in 2019 

justifying that the 2019 horizon year. 

Anuta Comment #13: Salem requires horizon year analysis periods of year of opening for 

development “allowed under existing zoning" and “year of opening each phase” for “multi-phased 

development” (Salem Administrative Rules 6.33). The TIA indicates that the year of opening for the 
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proposed development is 2019. For such a large project, it would seem highly unlikely to actually 

attain a year of opening in 2019. 

Anuta Comment #14: Additionally, this project is proposed to be constructed as a multi-phased 

development although no schedule has been provided in the TIA. The May 31, 2018 TIA states that 

“[t]he proposed Costco will include a warehouse and fuel station with four islands and the potential 

to add a fifth island in the future (30 fueling positions).” Due to the lack of detail in the trip generation 

estimates, it’s unclear whether the trip generation presented includes four islands or five islands nor 

how many islands fueling positions are even proposed at this time versus the future. Additionally, the 

site plan illustrates a certain amount of retail as a “future phase." Again, there are no specifics about 

what will be constructed by 2019 versus some other time unknown time period, so the proper horizon 

year cannot be determined from the TIA.  

Response:  The horizon year analysis period meets the requirements set under Section 6.33 of the 

City Public Works Design Standards as the proposed shopping center development is allowed under 

existing zoning. It is not a multi-phased development and was coordinated with City staff as part of 

the TIA scoping process. The proposed shopping center is scheduled to open in year 2019 and will 

include all major buildings such as Costco, the fuel station, and shops building.  While some retail 

pads may or may not be leased in 2019, it does not delay the date of opening for the shopping center.   

 

Anuta Comment #35:  Since Kuebler Boulevard is under ODOT jurisdiction up to to 27th street, ODOT 

Development Review Guidelines of a 15 year horizon should be evaluated, ie, from 2020 to 2035, or 

further out, depending on when a credible start date can be established.   

Response:  The scope of the TIA, including analysis years, meets City standards and ODOT guidelines. 

The TIA and supplemental documents have been reviewed and approved by traffic professionals at 

both ODOT and the City of Salem as recorded in the Decision, which included the agreed upon 

analysis years.   

STUDY TIME PERIODS 

Anuta Comment #9: The TIA fails to analyze the weekday AM peak hour, The City requires analysis 

of AM period (Rule 6.33). Costco gas stations are typically open in AM peak hour.   

Anuta Comment #10: According to ITE Trip Generation Manual, 30 fueling positions would generate 

308 trips in the weekday AM peak hour likely distributing at least 50 trips through several 

intersections. Costco gas stations appear to generate far more traffic than typical gas stations. The 

21,000 square feet of retail will likely be open during the weekday AM peak hours. There is also likely 

Costco activity during this time period. 

Response:  Per the City of Salem Administrative Rules Section 6.33 (f) Peak Traffic Hours, “the City Traffic 

Engineer will determine which peak hours are required for traffic study.” The study periods analyzed in 
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the TIA were coordinated with City staff and determined by the City Engineer as part of the TIA scoping 

process.  Furthermore, the weekday PM peak hour and Saturday midday peak hour represent the time 

periods when traffic levels are at their highest and therefore represent reasonable study time periods. 

 

Anuta Comment #12: Weekday PM peak counts are required to be taken between 3 PM and 6 PM 

(Rule 6.33), but they appear to have been only taken between 4 PM and 6 PM (May 31, 2018 TIA, 

Appendix A).   

Anuta Comment #24: Additionally, as described before, the need for a weekday AM peak hour analysis 

was ignored. The southbound left turn at the I-5 SB/Kuebler Boulevard intersection was observed to have 

a saturation flow rate of 1224 vehicles per hour per lane, but was not adjusted to  1800 vehicles  per hour 

per lane. 

Response:  Per the City of Salem Administrative Rules Section 6.33 (f) Peak Traffic Hours, “the City Traffic 

Engineer will determine which peak hours are required for traffic study.” The study periods analyzed in 

the TIA were coordinated with City staff and determined by the City Engineer as part of the TIA scoping 

process.  As reported in the May 20187 TIA, the count data showed the PM peak hour period was from 

4:35 to 5:35 PM. As the peak period was found to occur well after 4:00 PM, there was no need to obtain 

count data prior to 4:00 PM.  

Additionally, per the ODOT Analysis Procedures Manuel (page 3-37), a saturation flow rate of 1900 

may be used inside the Salem MPO. Additional details are provided on page 4 of the August 9, 2018 

Response to City and ODOT Review Comments memorandum. 

TRAFFIC COUNTS 

SGNA Comment #4: Kittleson recently collected June traffic counts to validate the December count 

for one intersection (I-5 southbound at Kuebler Blvd.) to fulfill the ODOT recommended seasonal 

adjustment pointed out in review comments. Nine of the ten intersections in the TIA, including the 

intersection of Battle Creek Rd and Kuebler Blvd at mobility target (v/c=0.90) with the assumed higher 

saturation rate (1900), still have not been reassessed using the ODOT recommended seasonable 

adjustment. City staff provide no justification for the why the applicant was not required to provide 

seasonally adjusted traffic counts for these intersections. 

Response: Per coordination with the City and ODOT, the application of a seasonal adjustment was 

only requested for and only applies to State facilities and not City intersections.  Instead of a seasonal 

adjustment, the city code specifies the particular days when traffic counts may be taken, making 

seasonal adjustment unnecessary.  Specifically, Section 6.33 of the City Public Works Design 

Standards, “traffic counts shall be collected on a Tuesday, Wednesday, or Thursday that is not a city, 

state or federal holiday, when K-12 school in is session.”  The traffic counts used in the TIA meet 

these City standards and were coordinated with City staff including the City Engineer as part of the 
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TIA scoping process. Additional details are also provided on page 6 of the August 9, 2018 Response 

to City and ODOT Review Comments memorandum. 

SEASONAL ADJUSTMENT 

Anuta Comment #34:  All ten involved intersections should be evaluated for seasonal adjustments 

and reassessed in the TIA. Only I-5 southbound at Kuebler Blvd. was evaluated in June to validate the 

December count.  

Response: Per coordination with the City and ODOT, the application of a seasonal adjustment was 

only requested for and only applies to State facilities and not City intersections. As noted, the City’s 

code contains explicit requirements for the days when counts may be taken, rather than authorizing 

“seasonal adjustments”.  Accordingly, per Section 6.33 of the City Public Works Design Standards, 

“traffic counts shall be collected on a Tuesday, Wednesday, or Thursday that is not a city, state or 

federal holiday, when K-12 school in is session.” The traffic counts used in the TIA meet these City 

standards and were coordinated with City staff including the City Engineer as part of the TIA scoping 

process. Also, the City requirements align with other standard practices for areas within a 

metropolitan area. Furthermore, ODOT often requires traffic volumes to be seasonally adjusted on 

highway facilities such Hwy 101 (Oregon Coast) and US 26 (Mount Hood Hwy) since these types of 

facilities are outside a metropolitan area and experience heavy fluctuations in traffic due to seasonal 

activities. Additional details are also provided on page 6 of the August 9, 2018 Response to City and 

ODOT Review Comments memorandum. These additional details confirm the City‘s approach and 

shows that a seasonal adjustment factor is not appropriate. 

RIGHT-TURN-ON-RED ADJUSTMENT 

SGNA Comment #8: The TIA assumes that 42% of southbound right turns at the I-5 

Southbound/Kuebler Boulevard intersection are made on red signal indication (May 31, 2018 TIA, pg. 

4). This assumption is not based on any submitted evidence and varies from the default right turn on 

red assumptions according to industry standard. Applicant stated that counts and video observations 

led to the 42% right-turn-on-red, but failed to provide any supporting data. 

Anuta Comment #6: The TIA assumes that 42% of southbound right turns at the I-5 

Southbound/Kuebler Boulevard intersection are made on red signal indication (May 31, 2018 TIA, pg. 

4). This assumption is not based on any submitted evidence and varies from the default right turn on 

red assumptions according to industry standard.  

Response:  These objections are mistaken. The right-turn-on-red (RTOR) adjustment used in the traffic 

analysis is based on the traffic count data and video observations taken in December 2017 at the I-5 

Southbound Ramp/Kuebler Boulevard intersection. Details are provided in the May 2018 TIA on page 

4 and the traffic count data is provided in Appendix A of the TIA. 
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SATURATION FLOW RATE 

SGNA Comment #9: The TIA relies on an ideal saturated flow rate of 1,900 vehicles per hour of green 

per lane for all intersections and lanes. The City requires that “ideal Saturday flow rates greater than 

1,800 vehicles per hour should not be used unless a separate flow rate analysis has been completed.” 

A separate analysis was completed for a very limited number of intersections and movements. Some 

of the most congested movements were analyzed and determined that the use of 1,900 vehicles per 

hour per lane was appropriate for most of the movements that were studies. In all, the study 

evaluated two intersections and a total of three intersection approaches in the weekday PM peak 

hour only. The TIA currently analyzes the impacts at nine intersections and 31 different approached 

in two different time periods. While 1,900 vehicles per hour per lane may be appropriate at the most 

congested approaches, there is no evidence that supports the use of an ideal saturations flow rate at 

the remaining 28 intersection approaches. Considering the impacts of both the weekday PM and 

Saturday peak hours, a total of 59 approaches were not studied. Additionally, as described before, the 

need for a weekday  AM peak hour analysis was ignored. The southbound left turn at the I-5 SB/Kuebler 

Boulevard intersection was observed to have a saturation flow rate of 1224 vehicles per hour per lane, but 

was  not adjusted to  1800 vehicles  per hour per  lane. The City decision provides no justification for why 

the applicant was allowed to apply a limited flow rate analyses to the remaining intersections. 

Anuta Comment #23: The TIA relies on an ideal saturated flow rate of 1,900 vehicles per hour of 

green per lane for all intersections and lanes. The City requires that “ideal Saturday flow rates greater 

than 1,800 vehicles per hour should not be used unless a separate flow rate analysis has been 

completed.” A separate analysis was completed for a very limited number of intersections and 

movements. Some of the most congested movements were analyzed and determined that the use of 

1,900 vehicles per hour per lane was appropriate for most of the movements that were studies. In all, 

the study evaluated two intersections and a total of three intersection approaches in the weekday 

PM peak hour only. The TIA currently analyzes the impacts at nine intersections and 31 different 

approached in two different time periods. While 1,900 vehicles per hour per lane may be appropriate 

at the most congested approaches, there is no evidence that supports the use of an ideal saturations 

flow rate at the remaining 28 intersection approaches. Considering the impacts of both the weekday 

PM and Saturday peak hours, a total of 59 approaches were not studied.  

Response: Per the requirements of the city’s code “a separate flow rate analysis has been 

completed” and makes clear that the use of a 1900 vehicle per hour saturation flow rate is 

appropriate.  The saturation flow rate study was performed at several key locations that meet the 

City of Salem requirements per Division 006 – Street Design Standards and guidelines of the 2010 

Highway Capacity Manual (Chapter 31) and the ODOT Analysis Procedures Manuel (APM) (page 3-

38). Per the HCM and ODOT APM, a vehicle queue of at least 8 vehicles is needed to measure 

saturation flow rates. The specific locations used in this study meet this condition and were discussed 

and confirmed with City staff including the City Engineer, as an acceptable representation of 

saturation flow rates within the study. Furthermore, the ODOT Analysis Procedures Manuel (page 3-

37) supports the use of a saturation flow rate of 1900 inside the Salem MPO. Additional details are 
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provided on page 4 of the August 9, 2018 Response to City and ODOT Review Comments 

memorandum.  

BACKGROUND GROWTH AND IN-PROCESS DEVELOPMENTS 

Anuta Comment #11: The TIA may fail to base background growth and trip distribution on Mid-

Willamette Valley Council of Governments (MWVCOG) travel demand model as required (Salem 

Administrative Rules 6.33). The TIA relies on 1% growth citing this “is a similar approach to other 

traffic studies completed in the area” (May 31, 2018 TIA, pg 12). Additionally, the trip distribution 

“was based on historical Salem Costco sales data and examination of site access, parking layout and 

site circulation”. There is no mentioned that trips were distributed based upon the travel demand 

model as required. There is also no information provided about how the trip distribution figures were 

determined, nor to our knowledge was the “historical Salem Costco sales data” presented for review. 

Response:  As coordinated with City staff, the 1% growth rate was deemed reasonable because in 

addition to the 1% annual growth rate, the background growth also included in-process development 

traffic and is for a 1-year build-out scenario, not a long-term traffic analysis.  The TIA required here 

evaluates only whether in year of the shopping center’s opening (2019) the “negative impacts” from the 

shopping center have been adequately mitigated.  In turn, the code requires “mitigation” to be adequate 

to “restore the operations to a level of service not exceeding pre-development conditions.”  The TIA 

establishes the required mitigation will be provided on the day of opening in year 2019.   

Regarding the trip distribution, the city code requires that trip distribution be based upon the Mid-

Willamette Valley Council of Government Transportation Model or if model data is not available, then 

trip distribution “shall be determined by the City Traffic Engineer.”  Model data for Costco is not available 

in the Mid-Willamette Valley COG model.  Therefore, the City Traffic Engineer determined trip 

distribution be based upon Costco specific data.  In turn, as required by the City Traffic Engineer, the site 

review TIA used existing proprietary Salem Costco sales data from FY 2014 through FY 2016 for every zip 

code in Oregon was analyzed to determine the percent of sales value to each zip code. Estimated 

directional routing to each zip code was then determined, to approximate percentage of travel each 

direction to/from the proposed new Costco site. The trip distribution determined from the Costco sales 

data and as used in the TIA is similar to previous TIAs in the area.  

 

SGNA Comment #5: The TIA does not include traffic resulting from all potential development affecting the 

project area, including: 

• CPC-ZC-UGA18-02 (Kuebler Cascade View) 

• CPC-ZC16-01 (Kuebler Station) 

• Strong Rd at 27th St Subdivision 

• Amazon Distribution Facility (opening in 2019) 
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These projects, individually and cumulatively, will have significant impact on area traffic volumes and 

should be included in the TIA since they weren‘t addressed in the property zone change in 2006. 

The City staff state that only “proposed development that has been permitted and is reasonably expected 

to be operational at the time the proposed development opens” were required for the application but fails 

to address why the Amazon Distribution Facility was not included even though it is expected to open in 

2019. It is also our contention that staff should have required all proposed development, not just those 

expected to open in 2019, due to the cumulative impact of the proposed development in the area.  

Anuta Comment #20: The TIA suffers badly from omitting the additional traffic likely to be generated 

from other developments in this works nearby. These include Kuebler Cascade View, Kuebler Station, 

Strong Rd. at 27th Street subdivision and the Amazon Distribution Facility. When the TIA is redone, 

these impacts should be included.  

Response: Staff correctly concluded that the TIA scope is appropriate.  In addition to the reasons 

cited by staff in the Decision, the following additional reasons are offered.  First, the city code 

includes no “cumulative impacts” analysis requirement and it is unclear what such an analysis would 

entail that is not captured by the legal requirements that apply to this Decision.  Second, the 

referenced Amazon facility would not be included in this or any project transportation analysis, in 

any event, because its transportation impacts have been fully anticipated and mitigated through the 

Mill Creek Industrial Area Master Plan (Plan), which was adopted in 2005, nearly two years before 

the City Council approved the subject property for a shopping center in December 2007.  Any impacts 

associated with the Plan were considered and mitigated as the City deemed appropriate in its 2007 

decision approving the property for a shopping center. The Amazon facility will have no independent 

unmitigated transportation impacts.  In fact, the Amazon facility was not required to provide its own 

TIA for its site review because it generates fewer than 200 trips beyond those anticipated and 

mitigated in the Plan.  Third, like the Plan, this Application is for site plan review for a shopping center 

that was fully analyzed including that the traffic impacts associated with a 290,000 commercial 

shopping and service center, were fully evaluated, identified, and mitigated in the TIA that supported 

the City’s 2007 City Council Plan and Zone Change approval decision Order No. 2007-16-CPC/ZC) 

(2007 Council Decision).  The 2006 TIA supporting the 2007 Council Decision established the 

appropriate analysis area and established the assumed traffic impacts for the approved shopping 

center.  There are no developments that will create traffic impacts (including “in process” 

developments) in the analysis area that have not been fully considered in either the 2006 TIA 

supporting the 2007 Decision or in the TIA supporting this site review.   The in-process developments 

used in the TIA were identified by City staff as part of the TIA scoping process. All in-process 

developments are consistent with their Plan and zone designation that was factored into the traffic 

analyses supporting the 2007 Council Decision.  Thus, the 2006 TIA which supports the 2007 Council 

Decision anticipated all in-process developments. Hence, the site plan review TIA includes all in-

process developments approved by the City at the time of preparing the traffic study, regardless of 

the fact that the uses were necessarily considered in the 2006 TIA and there is nothing new that 

undermines the 2006 TIA conclusions that the transportation system will function adequately 

through year 2025. This TIA review specifically focuses on the fact that any adverse traffic impacts 
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from the specific shopping center to be developed will be completely mitigated in the year of 

opening. Furthermore, PacTrust has performed substantial street system improvements which have 

provided substantially more than its share of traffic capacity and other improvements for those and other 

future projects.  Finally, for any of the listed projects that have not yet been developed, e.g. CPC-ZC 16-

01 (Kuebler Station), an updated TIA will be required of them at the time of their SPR.  

TRIP GENERATION 

SGNA Comment #1: The TIA provides little evidence regarding the derivation of the trip generation 

figures. City of Salem Administrative Rules Section 6.33 requires trip generation to be based on the 

Institute of Transportation Engineers Trip Generation Manual. The TIA refers to an abundance of 

information from other Costco locations but provides none of that data that supports the use of an 

alternative trip generation or pass-by rate (May 31, 2018 TIA, pg. 19; August 9, 2018 TIA, pg. 2). City 

standards don't allow for a derivation from the ITE Trip Generation Manual and states that “[for land 

uses not listed in the ITE Trip Generation Manual, studies for similar development in similar regions 

may be used upon approval by the City Traffic Engineer.” Certainly, the Trip Generation Manual 

provides data for the proposed uses. 

Anuta Comment #7: The TIA provides little evidence regarding the derivation of the trip generation 

figures. City of Salem Administrative Rules Section 6.33 requires trip generation to be based on the 

Institute of Transportation Engineers Trip Generation Manual. The TIA refers to an abundance of 

information from other Costco locations but provides none of that data that supports the use of an 

alternative trip generation or pass-by rate (May 31, 2018 TIA, pg. 19; August 9, 2018 TIA, pg. 2). City 

standards don't allow for a derivation from the ITE Trip Generation Manual and states that “[for land 

uses not listed in the ITE Trip Generation Manual, studies for similar development in similar regions 

may be used upon approval by the City Traffic Engineer.” We have seen no such approval and the ITE 

Trip Generation Manual provides data for the proposed uses, so no such approval should be 

authorized. 

Response:   The trip generation determination in the site review TIA meets City standards outlined in 

Section 6.33 (h) Site Generated Traffic and is based on data and guidance from the most current version 

of the ITE Trip Generation Manual.  The City of Salem Traffic Engineer and Oregon Department of 

Transportation (ODOT) have both reviewed and accepted the trip generation estimates associated with 

the proposed development, which includes the following: 

• Retail pads – The trip generation estimate is based on the land use code 820 (shopping center) 

from the Institute of Transportation Engineers (ITE) Trip Generation Manual. This information is 

described on page 19 of the May 31, 2018 TIA.    

• Costco warehouse and fuel station – The trip generation estimate is based on trip generation 

data collected from existing Costco warehouses and fuel stations. This description is provided on 

pages 2 and 3 of the August 9, 2018 Kittelson response to City and ODOT comments.  

Per ITE’s Trip Generation Manual, it is always best to use local and specific use trip generation data, if 

available rather than the general uses included in the ITE Trip Generation Manual. Additionally, Costco 
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has unique trip characteristics, which do not align with the land use codes from the ITE Trip Generation 

Manual, in particular, ITE Land Uses (Discount Supermarket, Discount Club), which do not specify 

whether a fuel station is included in the data set and has limited data for pass-by and diverted trips. 

Therefore, the TIA and subsequent Kittelson response to City and ODOT comments demonstrate that the 

trip generation estimate for the proposed development is based on best practices from ITE. This 

approach was accepted by the City of Salem and ODOT. 

Kittelson has collected, analyzed, and refined transportation data for Costco related to trip generation, 

trip type (primary, pass-by, diverted, internal trips), parking demand, gasoline service rates, car wash 

service rates, and vehicle queuing. The database contains large data sample sizes and includes very recent 

information as it is continually updated and refined as new data is collected. The transportation 

information within the database has been approved in numerous jurisdictions in the U.S., Canada, and 

Mexico and has been validated by jurisdiction staff in several cases through independent peer study 

during the development review process. The Costco transportation database is the best source of 

information to use in developing trip generation estimates for Costco developments since it provides 

use-specific data that most accurately represents the anticipated traffic characteristics of the unique 

development type.  

 

SGNA Comment #2: The TIA estimates 7,210 new daily trips. A review of five other traffic impact 

analyses for Costcos in Oregon, Washington, and California (see attached) found that this is less than 

all but one of the traffic impact analyses. The Central Point, Oregon Costco TIA estimated 10,670 new 

daily trips even though it services a smaller population area than the proposed Kuebler Gateway 

Shopping Center Costco. 

Response:   The SGNA comment is mistaken and reflects an understandable lack of comprehension 

of transportation engineering. The trip generation calculus including daily trip generation 

calculations for all Costco stores is similar. The numerical differences in total trip generation is 

principally the result of whether and to what extent trip reduction principles are applied. Each of the 

five stores referenced had different trip reduction factors applied for different site-- and area-specific 

reasons.   

The difference between the gross number of trips and the net number of trips will vary based upon 

the volume of traffic on the adjacent transportation system, on whether a Costco is a part of a retail 

shopping center as here, or whether it is a standalone store, and so forth.  The science of traffic 

analysis considers traffic behavior such as whether in a given trip a person who goes to the doctor 

anyway, then stops at Costco.  That trip to Costco is not a new trip, rather it is a linked by trip that 

happened anyway because of the proximity of the Costco to, say, the Salem Clinic.  Similarly, Costco 

stores on high volume transportation corridors, as here, will have a number of members who go to 

the Costco while passing by on their way to and from some other event using the adjacent street 

system. These are “pass by trips” and it is an accepted engineering practice to reduce total trips by 

these “pass by” trips that are on the system anyway but happened to stop at a Costco on the way to 
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something else. This is because they are not new trips or trips that Costco generates. Accordingly, 

the estimated daily trip generation for all five Costco stores referenced in the SGNA comment are 

based upon consistent principles that were applied to the proposed Salem Costco. The following 

explains this for the stores SNGA mentions and confirms that the daily net new trip generation 

estimate for the proposed Salem Costco is consistent when co-equal factors are applied.  

First, it is important to understand that for most Costco establishments, and indeed any commercial 

establishment located on an arterial street, that it is standard transportation engineering practice to 

apply a 30-35% reduction on total new trips to account for pass by trips which are not new to the 

site but that are on the road anyway.  Consistently, here, we applied a 34% pass by trip reduction to 

account for the fact that thousands of people travel on Kuebler Boulevard each day and that about 

34% of the people who will go to this Costco will be travelling on Kuebler Boulevard anyway and will 

simply stop at the Costco on their way to or from other activities. Second, it is important to 

understand- the daily total trips and the trip reductions that were applied for each site SGNA 

mentions to arrive at net new trips. Table 1 summarizes the daily trip rate and total trips reported 

for each of these Costco sites and the proposed Salem Costco. 

Table 1. Total Daily Estimated Trip Generation Comparison 

Site Location Size Daily Trip Rate Total Daily Trips 

Salem (Proposed), OR 160,000 75.86 12,138 

Elk Grove, CA 150,548 72.92 10,978 

Central Point, OR 160,000 75.88 12,140 

E Vancouver, WA 154,700 75.86 11,736 

Ukiah, CA 148,000 75.70 11,204 

San Marcos, CA 148,200 80.00 11,856 

 

As shown in Table 1, the total daily trip generation rate used in the Salem Costco TIA is 75.86, which 

is consistent with the other daily trip generation rates (ranged between 72.92 and 80.00) for the Elk 

Grove, Central Point, E Vancouver, Ukiah, and San Marcos sites reported in the SGNA comments. 

Based on this assessment, the daily trip generation estimate for the proposed Salem Costco is 

consistent with TIA practices for other Costco projects. 

The net new trip generation estimates for the Costco sites reported by SGNA were based upon site 

and area specific factors, and different pass by assumptions due to site specific issues which need to 

be understood to be able to compare these different sites. Below is a description for each: 

• Elk Grove, CA site – For this store, the city staff required a gross trip analysis that did not 

account for any pass by trips.  Accordingly, the trip generation estimate reported on page 

18 of the The Ridge and Costco Transportation Impact Analysis explicitly states that pass-by 

trips were totally excluded from the analysis as the purpose is to assess the effect of site 

development on the access points, regardless of whether particular trips might otherwise 

be considered “pass by”.  If pass-by trips (estimated as 3,923 trips) were broken out in the 
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analysis, as is appropriate here, the net new trips would have been reported as 7,055 net 

new trips, which is comparable to the reported net new trips of 7,210 for the proposed 

Salem Costco.  

• Central Point, OR site – The trip generation estimate for the Central Point Costco 

Development applied a lower pass-by trip percentage reflecting that store’s particular 

location, which resulted in a lower net new trips presented in the Central Point Costco 

Development Transportation Impact Analysis. As stated in that TIA, due to the relatively low 

volumes currently on the adjacent streets to the site, pass-by trips were constrained to no 

more than 15% of the adjacent street volume thus resulting in pass-by rates of only 7-15% 

presented in Table 7 of this TIA. The total daily trips were estimated at 12,140 trips and if 

the typical pass-by trip rate percentage of 30-35% was applied, the net new daily trips 

would have been reported as 8,498 to 7,891 trips.  This number is slightly higher than the 

proposed Salem Costco development net new trips of 7,210 due to the Central Point site 

not including a reduction for internal trips, since it is a standalone warehouse and fuel 

station.  

• E Vancouver, WA site – The trip generation estimate for the E Vancouver Costco included a 

combination of internal, pass-by, and diverted trip types. Diverted trips are trips that are 

currently on the roadway system, but change path and travel some distance out of direction 

to access the development. For the E Vancouver Costco site, diverted trips were taken in 

account due to a Costco specific market study, the location of two other Costco’s within 

convenient driving distance of the new site, and agency modeling requirements. The 

proposed Salem Costco does not have these characteristics and therefore, diverted trips 

were assumed to be new trips and represents a conservative analysis. For an apples-to-

apples comparison, we need to compare the total trips subtracted by the internal and pass-

by trips for both sites. The East Vancouver Costco Transportation Impact Analysis reported 

11,736 daily trips, 242 internal trips, and 3,678 pass-by trips. Using these numbers to be 

consistent with the trip generation approach for the proposed Salem Costco, the total net 

new trips for the E Vancouver Costco are 7,816 trips, which is similar to the net new trips of 

7,210 for the proposed Salem Costco.   

• Ukiah, CA site – The trip generation reported in the Costco DEIR Traffic & Circulation Report 

for the City of Ukiah excluded applying a pass-by trip rate for daily trips, as required by city 

staff. As a result, the TIA reported 11,204 daily trips. If the typical pass-by trip rate 

percentage of 30-35% was applied to this site, the net new daily trips would have been 

reported as 7,843 to 7,283 trips. This number is slightly higher than the Salem Costco 

development net new trips of 7,210 due to the fact that the Ukiah site also did not include a 

reduction for internal trips.  The Salem Costco includes a reduction for internal trips 

reflecting that fact that a certain number of people who visit Costco will be on site anyway 

attending a doctor appointment or visiting another retail establishment. 
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• San Marcos, CA site - The trip generation estimate for the San Marcos Costco included pass-by 

trips and applied a lower pass-by percentage of 22% based on the requirements of the local 

jurisdiction. The Costco Wholesale Specific Plan Traffic Impact Analysis Report reported 11,856 

daily trips. If the typical pass-by trip rate percentage of 30-35% was applied to this site, the net 

new daily trips would have been reported as 8,299 to 7,706 trips. This number is slightly higher 

than the Salem Costco development net new trips of 7,210 due to not including a reduction for 

internal trips. 

• For Costco projects that have been approved by other jurisdictions (local and state 

transportation departments), we have applied pass-by rates of 34% up to 47% based on 

average and site-specific Costco pass-by rate trip generation data. Recent approved projects 

include in Westlake Village, CA; Meridian, ID; Missoula, MT; West Valley City, UT; Spokane, 

WA. 

 

As noted above, the daily trip generation estimate for the proposed Salem Costco is consistent with 

TIA practices for other Costco projects.  

PASS-BY RATE 

SGNA Comment #3: The TIA assumed a 34% pass-by trips based on a general retail category in the 

Institute   of Transportation Engineers Trip Generation Manual. The discounted supermarket category 

pass-by trips category, which aligns closer to a Costco Wholesale, is 21%. The project TIA should be 

recalculated using the discounted supermarket pass-by assumption. The applicant says that the 34% 

pass-by rate is based on their Costco traffic database but fails to provide specific data for review or 

provide data from the current Salem Costco that supports a 34% rate 

Anuta Comment #33: Pass-by trips were calculated at 34% pass-by trips in the TIA, but a “general 

retail” benchmark was used, rather than the “discount grocery” estimation, which is 21%. The 

assessment should be redone using this assumption, since it is closer to the Costco business model.   

Response: The pass-by trip generation rates used in the study are based on data taken from existing 

Costco’s with gas stations in the United States (includes warehouses with gas stations Oregon). The 

Costco transportation database is the best source of information to use in developing trip generation 

estimates for Costco developments since it provides use-specific data that most accurately 

represents the anticipated traffic characteristics of the unique development type. 

Average pass-by trips range between 30% and 35% for existing Costco warehouses, which 

corresponds with the 34% pass-by rate used for the proposed Salem Costco. Also, 34% pass-by rate 

is applicable for a shopping center use. Additionally, a Discount Supermarket land use category from 

ITE Trip Generation Manual is not consistent with the unique characteristics (e.g. business model, 

membership, store hours, type of services—bakery, pharmacy, optical, tire center, gas station) of a 

Costco. Additionally, the data set for a Discount Supermarket land use category in ITE includes some 

facilities that may be open 24 hours a day, as well as does not identify whether a fuel station is 
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present. Therefore, it is not recommended or best practice to use the Discount Supermarket from 

ITE for estimating trips for a Costco.  The next best ITE category, if site specific data were not to be 

used, would be the “shopping center” category that was used in the 2006 TIA.  If this category is 

used, then 34% pass-by rate is applicable. The trips we calculate are actually higher by using the 

Costco-specific data. As identified in earlier responses, the TIA and subsequent Kittelson response to 

City and ODOT comments demonstrate that the trip generation estimate for the proposed 

development is based on best practices from ITE. This approach was accepted by the City of Salem 

and ODOT. No further analysis is required. 

INTERSECTION OPERATIONS 

Anuta Comment #1: The operation of the study intersections and the ability to meet ODOT and City 

of Salem mobility standards cannot be verified, due to a number of omissions or errors in the TIA’s 

dated May 31, 2018 and August 9, 2018.  

Anuta Comment #2: According to the TIA, the Kuebler Boulevard/Battle Creek Road intersection 

currently operates at a v/c ration of 0.85 and is approaching Salem’s v/c ratio standard of 0.90 in the 

weekday PM peak hour. With the approval of the development, the intersection would operate at a 

v/c ratio of 0.90 (May 31, 2018 TIA Figure 11). 

Anuta Comment #3: According to the TIA, the I-5SB/Kuebler Blvd intersection will operate at a v/c 

ration of 0.85 during the weekday PM peak hour with the approval of the development. The ODOT 

mobility standard is a v/c ratio of 0.85 (May 31, 2018 TIA Figure 11). 

Response: These comments are mistaken. The TIA does not contain “omissions and errors” and all 

assumptions can be verified with reference to the TIA itself, its supplements and appendices.  

Furthermore, the TIA and supplemental documents have been reviewed and approved by traffic 

professionals at the City of Salem and ODOT as recorded in the Decision. As documented in the TIA, 

all study intersections, including the Kuebler Boulevard/Battle Creek Road and I-5 

Southbound/Kuebler Boulevard intersections are forecast to meet City operating standards under 

build-out conditions. Furthermore, all traffic analyses have been reviewed and approved by traffic 

professionals at the City of Salem and ODOT as recorded in the Decision.  Finally, and importantly, 

the 2007 Decision establishes that the entire affected transportation system functions adequately if 

not better with the proposed shopping center and all of its required transportation system 

improvements.   

 

SGNA Comment #14: The intersection of I-5 Southbound/Kuebler Boulevard and Kuebler Blvd/27th 

Avenue have apparently been analyzed incorrectly. Exhibit 1 of the August 9, 2018 TIA illustrates 

channelized southbound dual right turn lanes turning into three westbound through lanes on 

Kuebler Boulevard that extend all the way to the Kuebler Boulevard/27th Avenue intersection. The 

dual southbound lanes are not channelized behind an island, nor are there three westbound lanes 
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on Kuebler Boulevard. Additionally, the channelized right turn lane at the I-5 Southbound/Kuebler 

Boulevard intersection should have been modeled as a yield control not a free movement. Concern 

not addressed by applicant of City staff in Decision.  

Anuta Comment #31: The intersection of I-5 Southbound/Kuebler Boulevard and Kuebler Blvd/27th 

Avenue have apparently been analyzed incorrectly. Exhibit 1 of the August 9, 2018 TIA illustrates 

channelized southbound dual right turn lanes turning into three westbound through lanes on 

Kuebler Boulevard that extend all the way to the Kuebler Boulevard/27th Avenue intersection. The 

dual southbound lanes are not channelized behind an island, nor are there three westbound lanes 

on Kuebler Boulevard.  

Response:  The intersections of I-5 Southbound/Kuebler Boulevard and Kuebler Boulevard/27th 

Avenue were analyzed correctly and is supported by the fact that the TIA and supplemental 

documents have been reviewed and approved by traffic professionals at both ODOT and the City of 

Salem as recorded in the Decision. The dual southbound right turn lanes at the I-5 

Southbound/Kuebler Boulevard intersection were modeled as channelized lanes in order to 

implement the right turn on red (RTOR) movement in SimTraffic. In reviewing initial SimTraffic model 

runs without any right turn channelization, vehicles were not simulating making a RTOR movement. 

Therefore, to more closely align with existing intersection operations, the right turn lanes were 

modified within the model to be channelized, to allow the RTOR movement, matching real world 

operations.  

Furthermore, exhibit 1 of the August 9, 2018 supplemental was used to illustrate estimated queue 

lengths along Kuebler Boulevard between 27th Avenue and I-5 Southbound Ramp. As shown in 

Exhibit 1, no queues are shown in the third lane as it is supposed to represent the westbound 

exclusive right-turn lane at the Kuebler Boulevard/27th Avenue intersection. While the graphic in 

Exhibit 1 is misleading, the intersections of I-5 Southbound/Kuebler Boulevard and Kuebler 

Boulevard/27th Avenue were analyzed correctly and reviewed and approved by City and ODOT staff 

as previously stated. 

Lastly, the eastbound and westbound channelized right turn lanes at the I-5 Southbound/Kuebler 

Boulevard intersection do not yield to any conflicting vehicle movements, therefore modeling as a 

free movement is reasonable. 

SIGNAL TIMING 

SGNA Comment #12: The TIA states that “[a]ll of the intersections with changes included optimized 

signal timings given the significant changes planned at these intersections” (May 31, 2018 TIA, pg. 

13). Apparently, no signal timing changes were made to other intersections. The intersections along 

Kuebler Boulevard operate in coordination with the other signalized intersections. In order to depict 

realistic operations, the applicant should be required to analyze those other intersections as well with 

revised signal timing. The city should review the proposes signal timing to ensure what is proposed 
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would be acceptable. The proposed signal timing should be required to be implemented by the 

applicant.  

Anuta Comment #29: The TIA states that “[a]ll of the intersections with changes included optimized 

signal timings given the significant changes planned at these intersections” (May 31, 2018 TIA, pg. 

13). Apparently, no signal timing changes were made to other intersections. The intersections along 

Kuebler Boulevard operate in coordination with the other signalized intersections. In order to depict 

realistic operations, the applicant should be required to analyze those other intersections as well with 

revised signal timing. The city should review the proposed signal timing to ensure what is proposed 

would be acceptable. The proposed signal timing should be required to be implemented by the 

applicant.  

Response:  The traffic analysis does consider the re-coordination of offsets of the signals along Kuebler 

Boulevard. Details are provided in Appendix E and Appendix F of the May 2018 TIA. As the existing 

signal timing sheets do not reflect the planned lane configuration and signal modifications that will 

be in place by year 2019, the future phasing and timing operations at these intersections were 

estimated based on the available timing data, with optimized timings based on the projected traffic 

volumes and patterns.  This is consistent with every other TIA for site review that Kittelson is aware 

of.  Once the planned improvements are implemented, signal optimization and re-coordination may 

occur as needed to adjust to travel patterns.    

QUEUING 

SGNA Comment #10: During the weekday PM peak hour, the westbound through movement queue 

length at the Kuebler Boulevard/27th Avenue intersection is anticipated to be 500 feet, blocking the 

westbound left turn lane (August 9, 2018 TIA, pg. 9, Table G) with the approval of the development. 

SGNA Comment #16: During total traffic 2019-PM condition, the westbound through movement 

queue length (490ft) is anticipated to cause significant blocking for movement attempting to occupy 

the storage lane to make a westbound left turn at the intersection of 27th St and Kuebler Blvd. 

Response: As previously stated in the May 2018 TIA and the August 9, 2018 Response to City and 

ODOT Review Comments memorandum, the queueing analysis performed for this project meets the 

City of Salem requirements for a TIA (Division 006 – Street Design Standards).  Moreover, vehicle 

trips on the affected transportation systems are consistent with the assumptions in the 2007 Council 

Decision. With assumed area improvements complete, all of the storage lengths are adequate to 

accommodate the projected 95th percentile vehicle queues. With respect to the westbound through 

movement queue length at the Kuebler Boulevard/27th Avenue intersection, these too are expected 

to be accommodated by the available storage. While it is possible that through movement queues 

may extend past the striped entrance to the westbound left-turn lane during congested conditions, 

left-turning traffic will be able to access the left-turn lane via the center median striped area.  
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SGNA Comment #11: During the weekday PM peak hour, the northbound right turn movement queue 

length at the Kuebler Boulevard/27th Avenue intersection is anticipated to be 325 feet, extending into 

the roundabout at 27th Avenue/Costco site access (August 9, 2018, pg. 9, Table G) with the approval 

of the development.  

SGNA Comment #15: During total traffic 2019-PM condition, the northbound right turn movement 

queue length (306ft) for the intersection of 27th St and Kuebler Blvd exceed the available storage 

(290ft) when utilizing the ODOT calibration (preferred simulation parameters). 

Anuta Comment #27 During the weekday PM peak hour, the northbound right turn movement queue 

length at the Kuebler Boulevard/27th Avenue intersection is anticipated to be 325 feet, extending into 

the roundabout at 27th Avenue/Costco site access (August 9, 2018, pg. 9, Table G) with the approval 

of the development.  

Response: Queuing analyses were performed using Synchro and SimTraffic (simulation-based 

queueing analysis) and the 95th percentile queue lengths for the northbound right-turn movement 

are projected to be accommodated within the storage length. Details are provided on page 29 of the 

TIA and page 9 of the August 9, 2018 Response to City and ODOT Review Comments memorandum. 

 

SGNA Comment #13: Only three intersections were evaluated using a simulation-based queuing 

analysis. The more critical intersection of question: Battle Creek Rd/Kuebler Blvd, and Battle Creek 

Rd/ Boone Rd were simply not reported and omitted. This information should have been provided 

especially when the re-calculated trip generation for the proposed retail pads were projected to be 

higher than the original estimation using the fitted curve methodology. In order to capture realistic 

queue lengths and spillover effects in an urban setting such the case in the study area, a microscopic 

simulation model such as SimTraffic should be utilized to report the queue lengths for closely spaced 

intersections such are many of the intersections in the study area. Concern not address by applicant 

or City Staff in Decision. 

Anuta Comment #30: Much of the queuing analysis was prepared using Synchro, which is a 

macroscopic model. This methodology is appropriate for isolated intersections that are uncongested. 

In order to capture realistic queue lengths and spillover effects in an urban setting such as the case 

in the study area, a microscopic simulation model such as SimTraffic should be utilized to report the 

queue lengths for closely spaced intersections such as many of the intersections in the study area.   

Response:  The queueing analysis presented in the TIA meets the City of Salem requirements for a 

TIA (Division 006 – Street Design Standards). However, per ODOT’s request, a 95th percentile 

queuing analysis was performed using SimTraffic 10. The analysis focused on the subject 

intersections related to ODOT jurisdiction, which includes the I-5 Northbound and I-5 Southbound 

Ramps along Kuebler Boulevard. Additionally, the 27th Street/Kuebler Boulevard intersection (City 

of Salem) was included in the operational analysis, since this intersection is the closest signalized 
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intersection to the I-5 Southbound Ramp (approximately 1,225 feet of spacing). Results of the 

simulation-based queuing analysis indicate that the 95th percentile queue lengths are 

accommodated for all movements at the three intersections, which is consistent with the findings 

in the TIA. Additional details are provided on page 7 of the August 9, 2018 Response to City and 

ODOT Review Comments memorandum. 

 

Anuta Comment #4: Table 7 of the TIA reports the left turn and right turn queue lengths for each 

intersection, however the table is missing the queue lengths for the through movements at each 

intersection. Some of the missing queue lengths exceed capacity such as the westbound and 

eastbound through movements at the intersection of Kuebler/Battle Creek. The eastbound through 

movement 95th percentile queue length is 727 feet and the westbound through movement queue 

length is 947 feet.  

Response:   The estimated 95th percentile queues can be accommodated by the available storage 

lanes at the Kuebler Boulevard/Battle Creek Road intersection for the eastbound and westbound 

through movements. The available queue storage for the eastbound and westbound through 

movements along Kuebler Boulevard at Battle Creek are greater than 1,500 feet over two travel lanes 

in both directions. 

 

Anuta Comment #5: The TIA reports Intersection #1 (Kuebler/Battle Creek), southbound through 

movement at the 95th percentile queue length (374 feet). This queue will likely result in blocking the 

southbound left turn from entering the left turn bay at the signal. 

Response:  The standard requires compliance with the 95th percentile queue length. This means 

accommodating queue lengths within the storage lengths. The situation of a through movement 

queue limiting access to left or right-turn lanes during congested conditions is not an uncommon 

condition, is not inconsistent with the 95th percentile requirement and does not violate any City 

standards and/or approval criteria. While the southbound through movement queue at the Kuebler 

Boulevard/Battle Creek Road intersection may extend past the striped entrance to the southbound 

left-turn lane during congested conditions, similar to many other signalized intersections throughout 

the City and beyond, a left-turning motorist will be able to access the left-turn lane through 

subsequent signal cycles. As previously stated, the fact that the queueing analysis performed for this 

project meets the City of Salem requirements for a TIA (Division 006 – Street Design Standards) is 

demonstrated by the fact that the city’s professional staff and ODOT have approved the TIA including 

the queuing analysis and the fact that the TIA and supplemental documents have been completely 

reviewed and approved by traffic professionals at the City of Salem and ODOT as recorded in the 

Decision. 
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FUEL STATION 

SGNA Comment #18: The TIA provided no analysis of queuing associated with the gas station, The 

Tigard Costco has had to make modifications to their on-site queue storage due to heavy demand. It 

is possible that gas station queuing could extend into primary entrance from 27th Avenue. Concern 

not addressed by applicant or City staff in Decision.  

Anuta Comment #21: The TIA provided no analysis of queuing associated with the gas station, The 

Tigard Costco has had to make modifications to their on-site queue storage due to heavy demand. It 

is possible that gas station queuing could extend into primary entrance from 27th Avenue.  

Response: The comment is inaccurate.  As stated previously, Kittelson collected, analyzed, and refined 

transportation data for Costco related to trip generations, trip type (primary, pass-by, diverted, internal 

trips), parking demand, gasoline service rates, car wash service rates and vehicle queuing.  The proposed 

Costco fuel station may open with 24 fueling positions and has ample storage capacity for the expected 

demand and vehicle queues as depicted in Exhibit 1. If all fueling positions are occupied, the fuel station 

area has an additional queue storage capacity for approximately 43 vehicles, as depicted by the green 

vehicles in Exhibit 1. Additionally, the proposed Costco fuel station can be expanded to 30 fueling 

positions if the demand and queues increase in the future to help with queue management. 

Exhibit 1. Available Queue Storage at the Salem Costco Fuel Station 
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Table 1 summarizes the estimated vehicle queues at the proposed Salem Costco site based on the trip 

generation data from the existing Salem Costco site and other Costco-specific queue data.  

Table 1. Estimated Vehicle Queues at the Proposed Salem Costco Fuel Station 

Time Period Average Queue Max Queue 95th Percentile Queue 

Weekday PM Peak  3 vehicles 10 vehicles 8 vehicles 

Saturday Midday Peak 13 vehicles 24 vehicles 21 vehicles 

Range 3-13 vehicles 10-24 vehicles 8-21 vehicles 

 

As shown in Exhibit 1, assuming 24 fueling positions the proposed Costco fuel station has queue storage 

for approximately 43 vehicles. The estimated range for the maximum queue is 10 to 24 vehicles during 

the two peak time periods, which can easily be accommodated within the fuel station area and not 

extend into the primary entrance from 27th Avenue. Exhibit 2 illustrates the estimated maximum queue 

during a Saturday peak at the fuel station.  

Exhibit 2. Estimated Saturday Mid-day Peak Maximum Queue at the Salem Costco Fuel Station 
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In summary, the proposed Costco fuel station has adequate storage to accommodate the estimated 

maximum vehicle queues assuming 24 or up to 30 fueling positions within the site without impacting the 

operations at the internal driveway or on 27th Avenue.  

 

Anuta Comment #17: It is not clear if all five of the fueling positions will be for cars, or if commercial 

truck fueling is also contemplated. This needs to be clarified in a revised TIA, as it effects the numbers 

presented in the TIA. 

Response:  The fueling positions are designated for passenger vehicles. 

KUEBLER BOULEVARD – EXISTING RIGHT-IN ONLY ACCESS 

Anuta Comment #15: Kuebler Boulevard is classified as a Parkway (May 31, 2018 TIA, pg 6, Table 2). 

Section 804.040 of the SRC states that “[d]riveway approached onto a parkway shall be no less than 

one mile from the nearest driveway approach or street intersection, measured from centerline to 

centerline.” The access would be just 660 feet east of the Kuebler Boulevard/Battle Creek Road 

intersection and approximately 1290 feet west of the Kuebler Boulevard/27th Avenue intersection. 

This criterion cannot be met.  

Anuta Comment #16: The code further states “[t]he standards set forth in this section cannot be 

varied or adjusted.” A Kuebler access cannot meet the standard. The TIA and site plan need to be 

updated to reflect no access to Kuebler Boulevard.  

Response:  The existing right-in only access driveway from Kuebler Boulevard was a Condition of 

Approval from CPC/ZC06-06. 

INTERSECTION CONTROL TREATMENT AT BATTLE CREEK/BOONE ROAD 

SGNA Comment #17: The intersection of Battle Creek Road/Boone Road crash rate is ranked higher 

than other comparative intersections. This intersection is proposed to be signalized, however further 

investigation is needed to evaluate other alternative solution to mitigate for this higher than usual 

crash rate. While a signal might address certain type of crashes, it may increase other types of crashes 

(May 31, 2018 TIA, pg. 6). Concern not addressed by applicant or City staff in Decision.  

Anuta Comment #22: The intersection of Battle Creek Road/Boone Road crash rate is ranked higher 

than other comparative intersections. This intersection is proposed to be signalized, however further 

investigation is needed to evaluate other alternative solution to mitigate for this higher than usual 

crash rate. While a signal might address certain type of crashes, it may increase other types of 

crashes.  

Response:  The Battle Creek Road/Boone Road intersection was previously analyzed as part of the 

approved Kuebler PacTrust comprehensive plan amendment and zone change project.  The 2006 TIA 
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supporting the 2007 Council Decision established the appropriate mitigations for all project 

transportation impacts in the analysis area. It is an inappropriate collateral attack on the Council’s 

2007 Decision to now claim that alternate solutions are necessary. A condition of approval from the 

comp plan/rezone project is to install a traffic signal at this intersection. This intersection will be 

signalized in 2019 as part of the PacTrust required off-site improvements, which is expected to 

improve the intersection safety performance. 

OFF-SITE IMPROVEMENTS 

Anuta Comment #18: Clarity is needed regarding the various improvements that will be constructed 

by others or by PacTrust. Are these improvements required to be in place prior to the opening of this 

development? 

Anuta Comment #19: Additionally, should this development be required to complete the 

improvements if others do not complete the improvements prior to occupancy of this development? 

Have the improvements been designed and are they each financially guaranteed?  

Response: Details of all required off-site transportation improvements are provided on page 11 and 

12 of the May 2018 TIA. As stated in the May 2018 TIA, all improvements are scheduled to be 

complete prior to the opening of the Kuebler Gateway Shopping Center, and will be fully funded by 

the Applicant. The construction drawings for the required offsite improvements have been 

submitted to the City Building Department for review 

 

Anuta Comment #25: As already noted, Kuebler Boulevard is classified as a “parkway.” Approximately 

1,200 feet of the site’s Kuebler Boulevard frontage appears to have been constructed without compliance 

with the City of Salem’s Transportation System Plan which requires a seven foot wide planter strip between 

the curb and sidewalk. No planter strip has been constructed and the sidewalk has been constructed in the 

incorrect location. Additionally, a 16 foot wide center landscaped median is required, but has not been 

constructed along any of the Kuebler Boulevard site frontage.  

Response: The scope of the project that constructed the referenced 1,200 lf of site frontage was part 

of a far larger project that included the widening of Kuebler Boulevard all the way from Commercial 

Street to the I-5 Interchange. PacTrust contributed $3,000,000 toward the construction of these 

improvements.  However, they were designed and built by the City of Salem.  Due to site constraints 

along the Kuebler Boulevard right-of-way including boulder piles, steep slopes, and excessive grade 

changes, the City made adjustments to the design and construction of the frontage road 

improvements. These adjustments were approved by the City of Salem Public Works Director in 

accordance with SRC 803.035(l)(2)(B). Not doing so would have resulted in significantly higher 

construction costs that would not have allowed the full extent of the capacity improvements to be 

completed.   
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Anuta Comment #26: 27th Avenue, Boone Road and Battle Creek Road are all classified as “collectors.” 

Most of the site’s 27th Avenue frontage that will be constructed is not illustrated to include  a planter strip, 

also not in compliance with the City TSP. Approximately 960 feet of the site’s Boone Road frontage has 

been constructed without a planter strip. The site plan illustrates that the remainder of the approximately 

1,600 foot frontage along Boone Rod will also not be constructed in compliance with the City TSP. The 

approximately 430 foot long Battle Creek Road site frontage has not been constructed with a landscape 

strip.   

Response: As shown on the PacTrust public infrastructure drawings, the curbline walks occur in three 

locations around the shopping center development in accordance with SRC 803.035(l)(2)(B).  The 

first location is along Boone Road adjacent to the mitigated channel. If a property line walk was 

installed the difference in topography of the drainage and the sidewalk, while providing the code 

required fill slope (2:1), would require fill within the mitigated channel. The second location is just 

south of the southwest corner of Kuebler Boulevard and 27th Avenue. If a property line walk was 

installed the difference in topography of the City’s Raingarden and the sidewalk, while providing the 

code required fill slope (2:1), would fill the Raingarden reducing the capacity and would not be in 

conformance with City public works standards. The second location is just south of the southeast 

corner of Kuebler Boulevard and 27th Avenue. If a property line walk was installed the difference in 

topography of the Creek and the sidewalk, by providing the code required fill slope (2:1) would 

require fill within the Creek.    

BICYCLE FACILITIES 

Anuta Comment #32: Bicycles are not mentioned in the TIA, but are a significant transportation 

consideration, as reflected in Chapter 7 of the Transportation Section of the Salem Comprehensive 

Plan. The intersection of Kuebler Blvd. and Boone Rd. SE is currently identified with a “caution” rating 

by the bicycle suitability map, and the Boone-Reed blind curve may be as well.   

Response: This is an inaccurate statement. Bicycle facilities were included in the May 2018 TIA. 

Additionally, the planned improvements include striped bicycle lanes and bicycle detection at the 

City traffic signals. Details of all off-site transportation improvements are provided on page 11 and 12 

of the May 2018 TIA. As stated in the May 2018 TIA, all improvements are scheduled to be complete prior 

to the opening of the Kuebler Gateway Shopping Center. 
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LANDSCAPE DESIGN NARRATIVE 
 
The landscape for this site is designed to enhance and enrich the visual experience of those entering, passing 
by, and viewing the site from all sides. The landscape is intended to meet or exceed all jurisdictional 
requirements, and contains over 400 new trees and 4,000 shrubs, and many thousand groundcovers, grasses, 
and accent plantings. 
 
The landscape for this site is designed to reduce and optimize long term water use and maintenance.  An 
emphasis has been placed on using native plants and / or drought resistant ornamentals that have proven to 
be adapted and successful in the Northwest climate. Trees, shrubs, and groundcovers are specified at sizes 
optimal for establishment, for preventing damage by foot traffic or vandalism, and for visual impact. Import 
sandy loam topsoil tilled into subgrade soils are used to promote healthy plant growth and reduce watering 
and maintenance demands, with a 3” depth of bark mulch in all planting areas to suppress weed growth and 
retain soil moisture. 
 
All new landscape areas will be watered with an automatic, water efficient irrigation system, with sensors and 
controls for water use optimization. Low volume drip irrigation is designed for all interior parking lot areas, 
and rotator heads on wider perimeter areas to conserve water and maximize efficiency. 
 
Oregon White Oaks 
 
The landscape design emphasizes the planting of Oregon White Oak (Quercus garryana) on all perimeters, 
with 53 replacement Oaks, significantly more than the 16 required as mitigation for removal of the existing 
trees. In particular the Oaks are featured and grouped with evergreen trees on the naturalistic sloped area at 
southeast perimeter. 
 
Planting Design 
 
The overall planting design reduces reliance on manicured lawn, instead providing increased use of native 
shrub and groundcover plantings. Screening and buffering is provided along all perimeters and street 
frontages. Full and lush planting has been provided along south side of warehouse along Boone Road SE. 
Shade trees are dispersed throughout parking lots to provide shade and visual relief. Wide landscape and bio-
infiltration areas are provided at east perimeter along 27th Avenue. Existing landscaped drainage easement 
areas are maintained along Boone Road SE and at the northeast corner of the site. Along the west side of 
warehouse, dense planting is provided on berms to screen compactors and loading areas. 
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MEMORANDUM 

 
This memorandum responses to the stormwater comment in the South Gateway Neighborhood 
Association (SGNA) Appeal of Decision dated November 4th, 2018. 
 
Under “Reasons for Appeal” comment #4 states: 
 
4. Stormwater 
As a "large" project, the proposed development is required to utilize surface stormwater 
detention and filtration, including runoff from the roof as specified on the drawings submitted 
with the recent subdivision actions. It appears that the current proposal may be violating State, 
Federal and City requirements relating to these important elements. Limited calculations based 
on total detention indicate that the project can meet a 5-year storm of 1.5 inches in 24 hours, but 
not the required 10-year storm standard or contain a 24-hour, 100-year storm as is being 
claimed. 
 
Applicant Response: 
 
The proposed storm design will meet the requirements of the City of Salem as listed in the 
Department of Public Works Administrative Rules Design Standards, Chapter 109, Division 004 
and 012 dated January 2014, the Salem Revised Code Chapter 71, and the Stormwater Design 
Handbook for Developers and Large Projects dated May 2014.  

The project has more than 10,000 sq.-ft of combined new and replaced impervious area; 
therefore, this project is classified as a “large project” (104.004.4.2(a)(3)). Large projects are 
subject to the City’s water quality and water quantity standards using Green Stormwater 
Infrastructure (GSI) to the maximum extent feasible (MEF). 

Water Quality  

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quality treatment 
facilities are to be designed to treat 80 percent of the annual rainfall (1.38 inches over a 24-hour 
period). In addition, Appendix 4E of the Public Works Administrative Rule requires treatment of 
stormwater using Green Stormwater Infrastructure (GSI) to the maximum extent feasible (MEF), 
mitigating for 80 percent of the impervious surface. 
 
To meet the City’s water quality requirement, two vegetated swales (GSI facilities) are proposed 
along 27th Ave SE to treat and mitigate 90 percent of the onsite impervious surface, exceeding 
the 80 percent requirement. The vegetated swales are designed for stormwater treatment only, 
as high groundwater precludes the use of infiltration for disposal (see Drainage Report). 
 
The remaining 10 percent of on-site impervious surface is to be treated using mechanical 
treatment methods due to grade restrictions conveying stormwater runoff to the vegetated 

  
TO: City of Salem 

Matt Oyen, Pacific Reality Associates, LP (PacTrust) 
Peter Kahn, Costco Whole Corporation 
 

FROM: Jeff Shoemaker, PE 

DATE: 11/28/18 

SUBJECT: Response to Appeal of Decision – Kuebler Gateway Shopping Center 



MEMORANDUM 

Page 2 of 2 

swales. One 2-cartridge StormFilter catch basin is proposed for the building loading dock basin, 
prior to discharging to the underground detention system. 
 
The water quality design meets the applicable GSI standards to the MEF as prescribed by the 
City of Salem Code. 
 
Water Quantity 

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quantity flow 
control is required for large developments to protect downstream properties, infrastructure, and 
natural resources from increased stormwater runoff.  
 
City Administrative Rule 104.044.4.2(p)(3)A requires developments to provide detention for half 
post-developed 2-year to half pre-developed 2-year storm event, and post-development 10-year 
to the pre-development 10-year storm event. Infiltration is not possible for disposal due to the 
classification of soil and presence of high groundwater on the site. Since infiltration is not 
feasible, City Administrative Rule 104.044.4.2(p)(3)B requires volume-based facilities to detain 
the post-development 100-year storm event runoff to the pre-development 100-year storm 
event. To meet the pre-development release rate requirements, a total detention of 133,750 
cubic-feet of storage is proposed using three detention systems. 
 
The detention systems each contain flow control and diversion structures engineered to regulate 
flow leaving the site to the applicable standards listed above. Calculations for detention and flow 
control can be referenced in the Drainage Report dated 11/7/18.  
 
 
Salem Authority 

The City of Salem operates under a National Pollutant Discharge Elimination System (NPDES) 
Municipal Separate Storm Sewer System (MS4) Permit in order to release stormwater runoff 
from the stormwater system directly to local streams. Per the City of Salem Public Works 
Administrative Rule 104.044.4.1(a)(3), the objective of the manual it to “Implement a stormwater 
treatment program reflecting the requirements associated with the National Pollution Discharge 
Elimination System (NPDES) Municipal Separate Strom System (MS4) Permit, Oregon 
Department of Environmental Quality (DEQ) Total Maximum Daily Load Program (TMDL), and 
the water quality needs of Salem’s urban waterways.”  

Therefore, by meeting the stormwater requirements of the City of Salem, the project meets all 
applicable state and federal stormwater requirements. 
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Executive Summary 
The proposed Costco Salem development is located on Tax lot 1800, 1900, 2000, and 2100 off 
Kuebler Boulevard SE in Salem, Oregon (See Figure 1-1). The proposed development will 
construct a Costco Wholesale and a pad for a future commercial retailer. The site includes a 
commercial retail building with associated access drives, parking lot, and fuel station in the 
northeast corner of the site.  

The proposed storm design will meet the requirements of the City of Salem as listed in the 
Department of Public Works Administrative Rules Design Standards, Chapter 109, Division 004 
and 012 dated January 2014, the Salem Revised Code Chapter 71, and the Stormwater Design 
Handbook for Developers and Large Projects dated May 2014. The project has more than 
10,000 sq.-ft of combined new and replaced impervious area; therefore, this project is classified 
as a “large project” (104.004.4.2(a)(3)). Large projects are subject to the City’s water quality and 
water quantity standards using Green Stormwater Infrastructure (GSI) to the maximum extent 
feasible (MEF). 

Water Quality  

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quality treatment 
facilities are to be designed to treat 80 percent of the annual rainfall (1.38 inches over a 24-hour 
period). In addition Appendix 4E of the Public Works Administrative Rule requires treatment of 
stormwater using Green Stormwater Infrastructure (GSI) to the maximum extent feasible (MEF), 
mitigating for 80 percent of the impervious surface. 

To meet the City’s water quality requirement, two vegetated swales (GSI facilities) are proposed 
along 27th Ave SE to treat and mitigate 90 percent of the onsite impervious surface, exceeding 
the 80 percent requirement. The vegetated swales are designed for stormwater treatment only, 
as high groundwater precludes the use of infiltration for disposal (see Drainage Report page 9). 

The remaining 10 percent of on-site impervious surface is to be treated using mechanical 
treatment methods due to grade restrictions conveying stormwater runoff to the vegetated 
swales. One 2-cartridge StormFilter catch basin is proposed for the building loading dock basin, 
prior to discharging to the underground detention system. 

Water Quantity 

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quantity flow 
control is required for large developments to protect downstream properties, infrastructure, and 
natural resources from increased stormwater runoff. City Administrative Rule 104.044.4.2(p)(3)A 
requires developments to provide detention for half post-developed 2-year to half pre-developed 
2-year storm event, and post-development 10-year to the pre-development 10-year storm event. 

In addition, due to the existing site soils, infiltration is not possible for disposal and the project 
proposes the use of underground detention below the site to provide flow control. City 
Administrative Rule 104.044.4.2(p)(3)B requires volume based facilities to detain the post-
development 100-year storm event runoff to the pre-development 100-year storm event. To 
meet the pre-development release rate requirement, a total detention of 133,750 cubic-feet of 
storage is proposed using three detention systems. 

The Costco Salem project proposes to utilize three groups of underground chambers to detain 
the post-development peak runoffs to the pre-development peak runoffs per the City standards. 
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Conveyance 

The proposed conveyance system will maintain the existing drainage patters. The site will drain 
primarily to 27th Ave SE, with a small amount discharging to Boone Rd SE. The proposed 
conveyance system is designed to convey the 10-year storm event. 

 

Conclusion 

The proposed system meets and exceeds the City requirements for stormwater water quality 
treatment and detention as outlined in City of Salem Public Works Administrative Rule 
104.044.4.2(p). 
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1 VICINITY MAP 

Figure 1-1 Vicinity Map 
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2 PROJECT DESCRIPTION 

2.1 Project Overview 

The proposed Costco Salem development is located on Tax lot 1800, 1900, 2000, and 2100 off 
Kuebler Boulevard SE in Salem, Oregon (See Figure 1-1). The proposed development will 
construct a Costco Wholesale, a commercial retail store. The site includes a commercial retail 
building with associated access drives, parking lot, and fuel station in the northeast corner of the 
site. 

The proposed storm design will meet the requirements of the City of Salem as listed in the 
Department of Public Works Administrative Rules Design Standards, Chapter 109, Division 004 
and 012 dated January 2014, the Salem Revised Code Chapter 71, and the Stormwater Design 
Handbook for Developers and Large Projects dated May 2014. The project has more than 
10,000 sq.-ft of combined new and replaced impervious area; therefore, this project is classified 
as a “large project” and will follow the specified large project requirements. 

3 EXISTING CONDITIONS 

3.1 Topography 

The existing site is a cleared and grass lined site, with a large grove of trees in the Southwest 
corner of the site. Historically, the site was undeveloped grass land with trees throughout the 
site. A historic stream went through the Southeast corner of the site.  east portion of the site was 
a drive-in movie theater. The highest elevation of 205 is located in the center of the site. The 
lowest elevation of 198 is located in the southwest property corner. Site slopes range from 2.0% 
to nearly flat and slope downward to the west.  

3.2 Climate 

The site is in Salem, Oregon approximately 50 miles inland from the Pacific Ocean. There is a 
gradual change in seasons with defined seasonal characteristics. Average annual rainfall 
recorded in this area is 40 inches. Average snowfall is approximately 5.5 inches between 
December and February. 

3.3 Site Geology 

The underlying soil types are classified by the United States Department of Agriculture Soil 
Survey of Marion County, Oregon and are identified in Table 3-1 (See Technical Appendix A: 
USGS Soils Map - Marion County). 

Table 3-1 Soil Characteristics 

Soil Type Hydrologic Group

Nekia Silty Clay Loam, 2 to 7 percent C

Nekia Stony Silty Clay Loam, 2 to 12 percent C

Salcum Silty Clay Loam, Basin, 0 to 6 percent B  
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Soils are classified as B or C. Most of the site is group C soils and will be conservatively used 
for this analysis. Group C soils have low infiltration rates at the surface when thoroughly 
saturated.  

3.4 Groundwater/Infiltration 

The City of Salem Public Works Administrative Rule 104.044.4.3a(4)B requires a Geotechnical 
Engineer to investigate the site to determine the seasonally high groundwater. If seasonally high 
groundwater is encountered, GSI facilities are to be filtration facilities. 

A Report of Geotechnical Engineering Services was completed for the Costco Salem site by 
Terracon Consultants dated April 16, 2018 as part of the Technical Appendix. Terracon 
performed several borings and test pits on the site to determine the groundwater elevations. 
Groundwater was encountered at varying depths, but as shallow as 4 feet below existing ground 
surface.  

At the location of the proposed vegetated swales, Terracon performed boring explorations to 
determine the groundwater and pursue infiltration testing. Terracon found groundwater elevation 
to be shallow, and the report does not recommend infiltration stormwater facilities due to the 
shallow groundwater presence. 

3.5 Hydrology 

Stormwater runoff sheet flows inward to an existing stormwater sedimentation pond before 
discharging to the 27th Avenue SE right-of-way located along the eastern property boundary.  
Water quality treatment, detention, or infiltration is not provided on the site.  

An existing ditch in the center of the site collects and conveys water to an existing stormwater 
pond on east boundary of the site. Stormwater is then discharged to 27th Avenue SE through a 
24-inch storm line to the existing road side ditch along 27th Avenue.  

The ditch along 27th Avenue conveys runoff to north to an existing public stormwater 
conveyance system at the intersection of Kuebler Boulevard and 27th Avenue. The public 
stormwater system then drains east of 27th Avenue to an existing conveyance ditch along the 
south side of Kuebler Boulevard. The existing ditch continues east, turning north just before 
Interstate 5. Both culverts drain to Mill Creek. The capacity of the existing stormwater 
conveyance in 27th Avenue and ditch along Kuebler Boulevard were not evaluated as part of 
this analysis, as the proposed development will detain for the 100-year storm event.  

3.6 Curve Number  

The curve number represents runoff potential from the soil. The major factors for determining 
the CN values are hydrologic soil group, cover type, treatment, hydrologic condition and 
antecedent runoff condition. A composite curve number was determined to be 69 for the site 
(See Technical Appendix: Composite Curve Number) 

3.7 Time of Concentration 

The time of concentration (TC) as described in NEH-4 Chapter 15 is defined in two ways; the 
time for runoff to travel from the furthermost point of the watershed to the point in question, and 
the time from the end of excess rainfall to the point of inflection on the trailing limb of the unit 
hydrograph. Time of concentration can be estimated from several formulas. The NRCS method 
was used in this analysis.  
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The minimum time of concentration is 5 minutes in highly developed urban areas (i.e. parking 
lots) and the maximum is 100 minutes in rural areas. The existing time of concentration was 
calculated to be 30 minutes (See Technical Appendix: Time of Concentration). 

3.8 Basin Areas 

Basin areas for existing conditions is shown in Table 3-2. This basin was modeled as required by 
City of Salem standards for allowable outflow. City of Salem of standards requires existing pre-
developed conditions to be undeveloped, mixed (See Technical Appendix: Exhibit 1 – Existing 
Basin Delineation).  

Table 3-2 Existing Basin Areas  

Basin Impervious Area, ac Pervious Area, ac Total Area, ac

Onsite 0.27 20.70 20.97
 

4 PROPOSED CONDITIONS 

4.1 Hydrology 

Runoff from the proposed Costco Salem site is collected through a series of catch basins and 
conveyed to an underground detention system for quantity control and a vegetated swale for 
water quality treatment. The design of the vegetated swale is included within the water quality 
section of this report, and the design of the underground detention is included in the water 
quantity section of this report. The proposed system will discharge into the 27th Avenue right-of-
way.  

The proposed building loading dock will be treated with a new Contech Stormfilter system and 
underground detention is proposed for flow control due to grade feasibly limiting the connection 
to the vegetated swales. The StormFilter and underground detention system propose to 
discharge runoff to the public storm system in Boone Rd SE. 

4.2 Curve Number 

In the proposed condition, a curve number of 74 to be used for pervious surfaces and a curve 
number of 98 is to be used for impervious surfaces. 

4.3 Time of Concentration 

A time of concentration of 10 minutes was for our delineated basins. 

4.4 Basin Areas 

Impervious and pervious surface areas for the proposed conditions are shown in Table 4-1. The 
site is approximately 81.0% impervious in proposed conditions (See Technical Appendix: Exhibit 
2 – Post-Developed Basin Delineation). 
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Table 4-1 Proposed Basin Areas 

(Pavement, Roof, 

Other)

Impervious      

(ac)

Pervious    

(ac)

Total      

(ac) 

 Basin A (Detention NE) Pavement 9.51 0.64 10.15

Basin A (Detention SE) Pavement/Roof 6.71 0.33 7.04

Basin C (West) Pavement 0.19 0.01 0.20

Basin 4 Pavement 0.34 0.00 0.34

Landscape Basin Landscape 0.11 2.64 2.75

Subtotal - 16.86 3.62 20.48

5 Off-Site 0.45 0.04 0.49

Basin ID

 

 

Basin 4 is the existing drive aisle developed part of the Kuebler Way in 2012. The Landscape 
basin represents the landscape area draining to the public ROW surrounding the Costco site 
(Kuebler Blvd SE, 27th Ave SE, and Boone Rd SE). Basin 5 drains off-site to the 27th Avenue SE 
public right-of-way. This area will be included in the public improvements drainage report by 
WesTech Engineering. 

5 HYDROLOGIC ANALYSIS DESIGN GUIDELINES 

5.1 Design Guidelines 

The analysis and design criteria used for stormwater management described in this section will 
follow the City of Salem Department of Public Works Administrative Rules Design Standards 
dated January 2014. Division 004 subsection 4.2(o) describes the allowable flow determination 
methods including the selected SUBH method.  

5.2 Hydrograph Method  

The hydrograph method generates storm runoff based on physical characteristics of the site. 
The Santa Barbara Urban Hydrograph (SBUH) was used for this analysis. The SBUH method is 
based on the curve number (CN) approach, and uses the Soil Conservation Service’s (SCS) 
equations for computing soil absorption and precipitation excess. The SBUH method converts 
the incremental runoff depths into instantaneous hydrographs, which are then routed through a 
virtual reservoir with a time delay equal to the basin time of concentration. 

The runoff function of xpswmm generates surface and subsurface runoff based on design or 
measured rainfall conditions, land use and topography. xpswmm Version 15.1 was used for our 
hydrology and hydraulics analysis. xpswmm is based on the public EPA SWMM program. 
xpswmm is an approved method of analysis by the City of Salem. 

5.3 Design Storm 

The rainfall distribution to be used within the City of Salem is the design storm of 24-hour 
duration based on the standard Type 1A rainfall distribution. Table 4-1 shows total precipitation 
depths for different storm events.  The storm distribution for a type 1A 24-hour rainfall 
distribution for a 10-year storm event is shown in Figure 4-1.    
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Table 5-1 Precipitation Depth 

 

Recurrence 

interval (years)

Total Precipitation 

Depth (in)

WQ 1.38

2 2.20

10 3.20

100 4.40    

 

Figure 5-1 10-Year Type 1A Rainfall Ditribution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 CONVEYANCE ANALYSIS 

6.1 Design Guidelines 

The analysis and design criteria described in this section will follow Section 4.8 Conveyance 
Systems of the City of Salem Administrative Rules. The manual requires storm drainage 
systems and facilities be designed to convey the 10-year storm event for drainage areas less 
than 50 acres. A Manning’s ‘n’ value of 0.013 was selected for all storm drain pipes per the City 
of Salem standards. The Manning’s ‘n’ value is 8 percent higher than the recommended 
Manning’s ‘n’ value for concrete pipe (n = 0.012) to account for entrance, exit, junction, and 
bend head losses.  

Catch basins are proposed within the new customer parking lot to collect and convey 
stormwater to the underground detention and stormwater vegetated swale.  
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6.2 System Capacities 

The proposed conveyance system was designed to convey and contain the peak runoff from a 
10-year design storm. The proposed conveyance system will have sufficient capacity to handle 
all storm events up to and including the 100-year storm event without flooding. 

 

7 FLOODWAY & FLOODPLAIN ANALYSIS 

The site is not located within the floodplain. 

 

8 SOURCE CONTROL 

The proposed project does include garbage and recycling for the new retail store. Garbage and 
recycling will be handled with sealed compactors that are connected to the west side of the 
building on a concrete slab. The slab is graded hydraulically isolated draining to a sanitary 
sewer catch basin tied to the on-site sanitary system, ultimately discharging to the public system 
in 27th Ave SE.  

No separate outdoor garbage or recycling disposal locations are proposed with the project. 

 

9 WATER QUALITY 

9.1 Water Quality Guidelines  

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quality treatment 
facilities are to be designed to treat 80 percent of the annual rainfall (1.38 inches over a 24-hour 
period). In addition Appendix 4E of the Public Works Administrative Rule requires treatment of 
stormwater using GSI to the MEF, mitigating for 80 percent of the impervious surface. 

To meet the City’s water quality requirement, two vegetated swales (GSI facilities) are proposed 
along 27th Ave SE to treat and mitigate 90 percent of the onsite impervious surface, exceeding 
the 80 percent requirement. The vegetated swales are designed to provide filtration treatment 
only, as high groundwater precludes the use of infiltration for disposal (see Drainage Report 
page 13). 

The remaining 10 percent of on-site impervious surface is to be treated using mechanical 
treatment methods due to grade restrictions conveying stormwater runoff to the vegetated 
swales. One 2-cartridge Contech StormFilter catch basin is proposed for the building loading 
dock basin, prior to discharging to the underground detention system. 

9.2 Water Quality Facility 

Water quality will be provided with one Contech StormFilter (on the west side of the site), and 
two vegetated swales located on the east side of the property, downstream from the 
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underground detention per the City of Salem Public Works standards. The vegetated swales will 
treat 90% of onsite impervious area, exceeding the GSI treatment standard. The remaining area 
will be treated by StormFilter Catch Basin. 

Swales are landscaped reservoirs that collect and treat stormwater runoff through vegetation 
and soil media. They also provide pollutant reduction and flow attenuation to reduce hydraulic 
impacts from urban developments on downstream rivers. Specific elements are incorporated 
into the swale design to increase the effectiveness of this stormwater facility type. Design 
elements include using soil media to provide stormwater filtration and vegetation to will provide 
plant uptake. The area draining to each swale, the calculated water quality flow, and design 
parameters are listed in Table 9-1. The swale section is listed below: 

 Freeboard Depth: 8 inches 

 Treatment Water Depth: 4 inches 

 Growing Media Depth: 18 inches 

Due to high groundwater on the site, the proposed vegetated swales are to be water quality 
treatment facilities only (filtration) and will not be utilized for infiltration disposal. 

Per the City of Salem Public Works Administrative Rule 104.044.4.4(b)2c, a sedimentation 
basin or pretreatment structural shall be provided prior to the inlet of the GSI facility to collect 
debris and sediment. The Costco site proposes pretreatment manholes prior to stormwater 
runoff being conveyed to the vegetated swales. The pretreatment manholes are 60-inch 
diameter manholes, with a 3-foot sump and snout on the outlet to trap sediment and oils from 
entering the vegetated swales. In addition, at the head of the swales is a small rock forebay to 
reduce the energy of the stormwater outfall, capture any final sediment prior to the entering the 
vegetated swales, and spread the outfall flow across the entire bottom width of the swale to 
ensure proper treatment of the runoff. 

The proposed vegetated swales for the site have a large bottom width to provide treatment for 
the water quality storm event. To ensure the swales do not experience channelization, check 
dam flow spreaders are proposed approximately every 30 feet to dispense the flow evenly 
across the bottom of the swale. The equal flow across the bottom will also ensure runoff is 
properly treated by the swale prior to discharging to the public system in 27th Ave SE. 

In addition, swales for Basins A and B have been sized to over-treat for small amounts of 
impervious surface which drains off the site and cannot be captured. This includes 1,493 sq-ft of 
impervious surface draining off from the Landscape Basin toward Kuebler Blvd SE and 3,112 
sq.-ft of impervious surface draining off from the Landscape Basin toward Boone Rd SE. 

Table 9-1 Onsite Vegetated Swale 

Basin ID

Impervious 

Area             

(ac)

Pervious Area             

(ac)

 Water Quality 

Flow (cfs)

Design 

Length (ft)

Bottom 

Width (ft)

Treatment 

Depth (in)

Total 

Depth (in)

A 9.51 0.64 1.57 186 21 4 4

B 6.61 0.30 0.97 180 15 4 4  

A Contech StormFilter will provide treatment for the previously listed areas not draining to the 
swale. StormFilters are designed to treat urban runoff including TSS, soluble heavy metals, total 
nutrients, oil, and grease by providing a high level of water quality treatment. Each cartridge 
filter has a treatment capacity of 0.033 cfs (15 gpm). The maximum bypass flow is 1.80 cfs. The 
selected StormFilter contains cartridges filled with ZPG filter media (a mixture of zeolite, perlite, 
and granular activated carbon), which are designed to remove sediment, metals, and 
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stormwater pollutants from stormwater runoff. The required number of cartridges is shown in 
Table 9-2. 

Table 9-2 Onsite Mechanical Water Quality Facilities 

Basin ID Cartridge Size Impervious Area (sf)
Water Quality Flow 

Rate (cfs)
Quantity of Cartridges

C Standard 8,537 0.05 2.0  

 

Table 9-3 Off-Site Water Quality Facilities 

(Pavement, 

Roof, Other)

Impervious      

(ac)

Pervious    

(ac)

Total      

(ac) 

Basin 4 Pavement 0.34 0.00 0.34

Landscape Basin Landscape 0.00 2.43 2.43

5 Off-Site 0.38 0.04 0.42

Proposed Basin Area

Basin ID

 

Basin 4 is treated the existing drive aisle developed part of the Kuebler Way in 2012. Basin 4, 
the existing drive aisle between the Phase 1 Kuebler Way development and the proposed 
Costco site, currently has water quality treatment provided by a WQ catch basin installed as part 
of the Kuebler Way development (see Appendix for Kuebler Way Stormwater Report dated April 
2010). The Landscape basin represents the landscape area draining to the public ROW 
surrounding the Costco site (Kuebler Blvd SE, 27th Ave SE, and Boone Rd SE). Basin 5 drains 
off-site to the 27th Avenue SE public right-of-way, and water quality treatment is provided in the 
off-site public improvements. See public improvements drainage report by WesTech 
Engineering water quality treatment. 

 

10 WATER QUANTITY 

10.1 Water Quantity Guidelines  

Per the City of Salem Public Works Administrative Rule 104.044.4.2(p), water quantity flow 
control is required for large developments to protect downstream properties, infrastructure, and 
natural resources from increased stormwater runoff. City Administrative Rule 104.044.4.2(p)(3)A 
requires developments to provide detention for half post-developed 2-year to half pre-developed 
2-year storm event, and post-development 10-year to the pre-development 10-year storm event. 

In addition, due to the existing site soils, infiltration is not possible for disposal and the project 
proposes the use of underground detention below the site to provide flow control. City 
Administrative Rule 104.044.4.2(p)(3)B requires volume based facilities to detain the post-
development 100-year storm event runoff to the pre-development 100-year storm event. To 
meet the pre-development release rate requirement, a total detention of 133,750 cubic-feet of 
storage is proposed using three detention systems. 

The Costco Salem project proposes to utilize three groups of underground chambers to detain 
the post-development peak runoffs to the pre-development peak runoffs per the City standards. 
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10.2 Facility Design 

Detention will be provided within the proposed underground chamber detention system. Three 
systems have been designed to dry detention pond. 

10.3 Release Rates 

The allowable release rates for the site are based on the existing site generated ½-2 year storm 
event, 10-yeat storm event, and 100-year storm event release rate.  

10.4 Basin Runoff 

Table 10-1 lists the runoff rates for existing and proposed conditions for the site during the 2, 10, 
and 100-year storm events for the entire property. (See Technical Appendix: Existing and 
Proposed Hydrographs). 

Table 10-1 Basin Runoff Rates 

Recurrence Interval 

(years)

Existing Peak Runoff 

Rate (cfs)

Proposed Peak Runoff 

Rate (cfs)

1/2 - 2 year 0.097 0.096

10 0.662 0.654

100 1.973 1.863

Basin A (NE Detention)

 

 

Recurrence Interval 

(years)

Existing Peak Runoff 

Rate (cfs)

Proposed Peak Runoff 

Rate (cfs)

1/2 - 2 year 0.063 0.062

10 0.429 0.424

100 1.279 1.108

Basin B (NE Detention)

 

 

Recurrence Interval 

(years)

Existing Peak Runoff 

Rate (cfs)

Proposed Peak Runoff 

Rate (cfs)

1/2 - 2 year 0.002 0.002

10 0.012 0.012

100 0.037 0.027

Basin C (West Detention)

  

 

10.5 Stage and Volume 

The proposed site requires a total detention of 133,750 CF to detain the post-developed 100-
year storm event to the pre-developed. Manufactured chambers are proposed to provide the 
required detention storage volume. The chamber facilities are designed such the top of the 
chambers are below the lowest catch basin rim elevation and more than a foot of freeboard is 
provided to the proposed building. 

As previously stated, Basin 4 was constructed under the Kuebler Way development and 
detention was provided for this Basin under the development. Basin 5 drains to 27th Ave SE 
public right-of-way and will be detained under the public improvements portion of the project. 
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The water quantity depth and volume are provided in Table 10-2 

Table 10-2 Water Quantity Detention Design 

Basin Detention Volume (CF)

A 78,300

B 53,800

C 1,650

Total 133,750  

 

Basin 4 is the existing drive aisle developed part of the Kuebler Way in 2012. Detention was 
provided for Basin 4 as part of the Kuebler Way development (see Appendix for Kuebler Way 
Stormwater Report dated April 2010). The Landscape basin represents the landscape area 
draining to the public ROW surrounding the Costco site (Kuebler Blvd SE, 27th Ave SE, and 
Boone Rd SE). Basin 5 drains off-site to the 27th Avenue SE public right-of-way, and detention 
is provided under the public improvements. See public improvements drainage report by 
WesTech Engineering water quality treatment. 

The proposed flow control utilizes the underground detention and a flow control tee structure 
within a 60-inch storm manhole. Table 10-3 contains the flow control tee size and elevation 
information, overflow, and what storm event the flow control information is designed to meet.  

Table 10-3 Water Quantity Detention Flow Control Structure 

Elevation Diameter (in) Storm Event

Bottom Orifice 352.38 1.25 Pre-Developed 1/2 - 2-year Event

Middle Orifice 356.08 4.94 Pre-Developed 10-year Event

Overflow Weir 357.08 12.00 Post-Developed WQ Event

Overflow 356.98 15.00 Pre-Developed 100-year Event

Bottom Orifice 355 1.25 Pre-Developed 1/2 - 2-year Event

Middle Orifice 357.35 4.81 Pre-Developed 10-year Event

Overflow Weir 358.01 12.00 Post-Developed WQ Event

Overflow 357.90 15.00 Pre-Developed 100-year Event

Bottom Orifice 357.34 0.375 Pre-Developed 1/2 - 2-year Event

Middle Orifice 358.44 3.00 Pre-Developed 10-year Event

Overflow Weir 359.09 12.00 Pre-Developed 100-year Event

Basin A (NE Detention)

Basin B (SE Detention)

Basin C (West Detention)

 

 

11 SUMMARY 

The proposed water quality and quantity design follows the City of Salem Public Works 
Administrative Rules Design Standards dated January 2014. 

The proposed treatment system includes two vegetated swales and Contech StormFilter 
treatment facility to treat the impervious area not draining to the swales. 90 percent of the all 
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treatment will occur within GSI facilities, beyond the 80 percent minimum requirement. The 
proposed storm system was designed to provide flow control and detain the ½ - 2-year storm 
event, the 10-year storm event, and the 100-year storm event as required by the City 
stormwater standards. 

Therefore, the proposed storm system meets the City of Salem standards.   
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Hydrologic Soil Group

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

NeB Nekia silty clay loam, 2 
to 7 percent slopes

C 15.7 64.1%

NkC Nekia stony silty clay 
loam, 2 to 12 percent 
slopes

C 3.0 12.4%

SlB Salkum silty clay loam, 
basin, 0 to 6 percent 
slopes

B 5.7 23.4%

Totals for Area of Interest 24.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Division 004 Appendix D―Hydrologic Analysis 

 

109-004D (January 2014) 004D#9 City of Salem Administrative Rules 
 

 

 CN For Hydrologic Soil Group 
Cover Description  A B C D 

Urban Areas 
 

Source: NRCS TR55 Table 2-2a (1986) 

% Impervious     
Open Space  
Poor condition (grass cover <50%  68 79 86 89 
Fair condition (grass cover 50% to 70%)  49 69 79 84 
Good condition (grass cover >75%)  Amended Soils  39 61 74 80 
City of Salem Pre-development  35 58 72 79 
Impervious Areas  
Paved parking lots, roofs, driveways  
(excluding right-of-way)  98 98 98 98 

Streets and roads  
Paved:  curbs and storm sewers  
(excluding right-of-way)  98 98 98 98 

Paved:  open ditches (including right-of-way)  83 89 92 93 
Gravel (including right-of-way)  76 85 89 91 
Dirt (including right-of-way)  Un-amended Soils  72 82 87 89 
Urban districts  
Commercial and Business 85 89 92 94 92 
Industrial 72 81 88 91 93 
Residential districts by average lot size:  
1/8 acres or less (town houses) 65 77 85 90 92 
¼ acre 38 61 75 83 87 
1/3 acre 30 57 72 81 86 
½ acre 25 54 70 80 85 
1 acre 20 51 68 79 84 
2 acres 12 46 65 77 82 

Agricultural Lands 

 

Source: NRCS TR55 Table 2-2c (1986) 

Hydrologic 
Condition     

Pasture, grassland, or range- combined forage for 
grazing  

<50% ground cover or heavily grazed with no mulch Poor 68 79 86 89 
50 to 75% ground cover and not heavily grazed Fair 49 69 79 84 
>75% ground cover and lightly or only occasionally 
grazed Good 39 61 74 80 

Meadow- continuous grass, protected from grazing and 
generally mowed for hay  30 58 71 78 

Brush- weed/ grass mixture with brush as the major 
element  

rhalvorson
Rectangle
58

rhalvorson
Rectangle
58

rhalvorson
Rectangle
58

rhalvorson
Rectangle
58



Division 004 Appendix D―Hydrologic Analysis 

 

109-004D (January 2014) 004D#10 City of Salem Administrative Rules 
 

 CN For Hydrologic Soil Group 
Cover Description  A B C D 

<50% Ground cover Poor 48 67 77 83 
50 to 75% ground cover Fair 35 56 70 77 
>75% ground cover Good 30 48 65 73 
Woods/ grass combination (orchard or tree farm) Poor 57 73 82 86 
 Fair 43 65 76 80 
 Good 32 58 72 79 
Woods  
Forest litter, small trees, and brush are destroyed by 
heavy grazing or regular burning Poor 45 66 77 83 

Woods are grazed but not burned, and some forest 
litter covers the soil Fair 36 60 73 79 

Woods are protected from grazing and litter and brush 
adequately covers the soil Good 30 55 70 77 

Impervious Surface Reduction Facilities 

Type 

Source: Portland Stormwater Management Manual (2008) 

Hydrologic 
Condition     

Pervious Pavement  76 85 89 n/a 
Trees  
New and/or existing evergreen  36 60 73 79 
New and/or existing deciduous  36 60 73 79 
Green Roof Good n/a 61 n/a n/a 
Roof Garden Good n/a 48 n/a n/a 
Infiltration and Filtration Planter Box Good n/a 48 n/a n/a 

n/a = Not Applicable 
Table 4D-6.  Runoff Curve Numbers 

4D.5―Santa Barbara Urban Hydrograph (SBUH) Method 
 
The SBUH method is an acceptable hydrograph method for flow control design.  It involves a 
five step process.  Methodology for steps one through four is described in Subsection 
4D.3―Hydrograph Methods and Subsection 4D.4―Time of Concentration.   
 
Determining runoff using the SBUH method requires the use of a computer model.  Inputs to the 
model include: 

(1). Basins Areas in acres. 
 

(2). Precipitation for 24 hour storm events in inches. 
 

(3). Soil Characteristics for CN. 
 

(4). Travel time for basin in minutes. 
 



Time of Concentration

Costco Salem

BY RHH DATE 11/7/2018

hr

hr

minutes

Grass (short prairie)

0.00

0.00

ft/s

ft

2.16

0.083

ft

ft/ft

ft/s

hr

SHALLOW CONCENTRATED FLOW

0

0

0

ft
2

647

0.018

ft

ft/ft

Flow Length, L

Watercourse Slope*, s

OUTPUT

Average Velocity, V

Travel Time

ft0

CHANNEL FLOW

VALUE

0.013

Cross Sectional Flow Area, a

Wetted Perimeter, Pw

Channel Slope, s

Manning's "n"

INPUT

ft

in

ft/ft

hr0.41

VALUE

5Type

0.15

SHEET FLOW

Manning's "n"

INPUT

Surface Description

0.00

0.49

30

Flow Length, L

OUTPUT

Average Velocity

Hydraulic Radius, r = a / Pw

Travel Time

Watershed or Subarea Tc =

Watershed or Subarea Tc =

SUBJECT  

PROJECT NO. 2322.14429.01

Surface Description Unpaved

Travel Time

INPUT

Flow Length, L (<300 ft)

2-Yr 24 Hour Rainfall, P2

Land Slope, s

OUTPUT

250

2.2

0.020

VALUE

Basin 1



BY KDL DATE

CHECKED RHH DATE

Swale Characteristics:

0.9 ft/s

415,749 ft
2

0.016 ft/ft

0.33 ft

1

21 ft

3 H:1V

9.0 min

Water Quality Flow 

NA ft
3

1.56 cfs

0.25 ft

22.48 ft

0.29 ft/s

188.3 ft

B

Z

Y

Value

Grass 0.25Roughness factor

Minimum treatment time (min)

Swale width at base

Side Slopes

11/7/2018

Velocity

Length of swale

t

L

Description

Y

W

V

Q Flow

Depth of water

Width of water surface in swale

ValueInput

Impervious area

Water Quality Swale

11/7/2018

Costco Salem - North SwaleSUBJECT

14429.1PROJECT NO.

Slope of channel (0.005 ft/ft minimum)

Description

S

Max Velocity

A

V

vol

Output

Water quality volume

Assumed water depth to begin analysis (0.5 ft max)

n



BY KDL DATE

CHECKED RHH DATE

Swale Characteristics:
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Water Quality Flow 
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3
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B

Z

Y

Value

Grass 0.25Roughness factor

Minimum treatment time (min)

Swale width at base

Side Slopes

11/7/2018
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Costco Salem - South SwaleSUBJECT

14429.1PROJECT NO.

Slope of channel (0.005 ft/ft minimum)

Description
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EXECUTIVE SUMMARY

Project Information

A geotechnical study has been performed for the Costco Warehouse CW# 17-0460 project site
located in Salem, Oregon at the southwest corner of Keubler Boulevard and 27th Avenue. Terracon’s
geotechnical study was performed in general accordance with the 2016 Costco Wholesale
Development Requirements (CWDR).

The site is presently undeveloped with grass groundcover and a pocket of trees in the southwest
corner of the site. Based on the available topographic survey, elevations at the site range from
about 370 feet in the west portion of the site to about 340 feet at the northeast corner of the site.
The center of the site generally slopes gently down toward the east. The north, east, and south
margins of the site slope down from the central portion of the site to roadway grade.

Project information provided to us included a green ink grading plan from DOWL dated March 16,
2018, and Concept Site Plan DD11-27 dated April 11, 2018 from MG2. The site plan indicates an
approximately 160,000 square foot (Master Footprint) Costco Wholesale warehouse with an
integral receiving dock. We understand the warehouse will be a single-story, steel-framed and
concrete masonry unit (CMU) structure, approximately 30 feet tall, with a concrete slab-on-grade
floor system. A fuel facility is planned in the northeast portion of the site. We anticipate the fuel
facility will consist of three 30,000-gallon underground storage tanks, fuel dispensers, and a pre-
manufactured metal canopy. Paved parking/landscaping areas are planned on the majority of the
site north and east of the proposed warehouse.

Subsurface Conditions

Terracon’s geotechnical scope of services included advancing sixty-one (61) soil test borings to
approximate depths of about 10 to 44 feet below existing site grades. We also conducted nine (9)
test pit excavations at selected locations.

The Oregon Department of Geology and Mineral Industries (DOGAMI) published geologic
information in an interactive map available online at http://www.oregongeology.org/geologicmap/
(2009). DOGAMI indicates the site is classified as basalt from the Grande Ronde Basalt formation.
We believe soil encountered during our investigation generally agrees with mapped deposit
conditions in varying degrees of decomposition.

Sandstone encountered in test pits (TP) TP-4 and TP-5 does not match the mapped description.
The sandstone encountered matches the description for the next older unit, Eocene-Oligocene
sedimentary rock. The nearest mapped exposure is approximately 5 miles to the west at about
the same elevation as that encountered at the site. The test pits were terminated in the sandstone
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so it is unknown whether this is a boulder or bedrock exposure. Based on observations, it is our
opinion that this is likely a former sandstone hill top that was subsequently filled around and
perhaps over by the Grande Ronde flood basalt.

The boundary between soil and rock is typically not sharply defined. A transitional zone termed
"partially weathered rock" is normally found overlying bedrock. Partially weathered rock (PWR) is
defined for engineering purposes as residual material with a standard penetration resistance
exceeding 100 blows per foot (bpf).

The soil borings, and test pits indicate that subsurface conditions at the project site generally consist
of silt or clay with varying proportion of sand and gravel. Topsoil thickness ranged from 0 to 36 inches
across the site.  Topsoil, PWR materials, and auger refusal materials (apparent rock) were
encountered in 17 of the explorations. Residual soil ranged from loose to very dense in relative
density and medium stiff to hard in consistency. Cobbles and boulders (up to 10 feet in diameter)
were observed scattered over the ground surface, in discrete piles on the site, and partially exposed
at ground surface. Cobbles and boulders were also logged in 12 of the explorations at locations
scattered across the site, and at varying depts. Shallow auger refusals may be indicative of cobbles,
boulders, or bedrock.

Conditions varied considerably across the site. Some notable exceptions to typical conditions are
described.

n Very soft to soft clay and silt were encountered in boring F-3 at approximately 10
feet below existing ground surface (bgs). Soft silt was also encountered at
approximately 2 ½ feet bgs in boring B-14.

n Cobbles and boulders were observed in Sandstone was encountered in test pits
TP-4 and TP-5. A rubber-tired backhoe excavated these test pits from about 3 feet
to the planned termination depth of 10 feet bgs.

n Existing, undocumented fill was observed in 21 of the explorations. Depth to
bottom of the fill layer, where encountered, varied from ½ to 20 feet bgs. Borings
with fill depths of up to 1 ½ feet bgs were scattered across the site. Two areas
were observed to have fill depths greater than 1 ½ feet – the northwest corner in
the vicinity of the fueling station and the south-central portion of the site under the
east wall of the warehouse.

n Relic topsoil was encountered sporadically across the site underlying the
undocumented fill. Soft fill soils with a thick remnant topsoil layer was encountered
at the northeast corner of the building (boring B-4) to a depth of about 4 feet bgs
and 8 feet below finished floor elevation.

Groundwater data from the VWPs indicate that level varies with precipitation on the site.
The range of levels recorded at F-4 is from approximately elevation 341 feet to 346
feet. At W-6 the range of recorded values was from approximately elevation 338
to 351 feet. Occurrences of peaks and troughs in the data did not occur at the
same time. The variation in levels and times at which extreme levels occurred
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between the two piezometers indicates a complex groundwater regime which
cannot be fully characterized by the available information. Observations from other
explorations across the site also indicated that areas of perched water closer to
ground surface are present, especially within the fill soils and/or where less
weathered rock was encountered shallower to the surface.

Geotechnical Issues

The following geotechnical considerations were identified:

n the presence of cobbles, boulders, and zones of PWR
n total and differential settlement due to soft to stiff fine grained soil near footing

elevations
n moisture sensitive soil
n existing fill
n groundwater elevation

n differing subgrade support due to site grading

Summary of Recommendations

n Site preparation should include stripping of existing topsoil and root mat, including complete
removal of stumps/root systems of trees in the proposed warehouse and pavement areas.
The stripped topsoil should not be used as structural fill.

n The near-surface soil encountered in the subsurface explorations across the site are
moisture sensitive. As such, they are subject to softening and loss of support when they
are wet. We recommend that site preparation and earthwork be performed between June
and October when more favorable drying conditions typically occur, and rain events occur
over shorter time periods. If mass grading is conducted outside of this timeframe, our
recommendations should be revisited to account for mitigation of conditions associated
with wet subgrade soil. A budget provision for cement treatment stabilization of the
warehouse and pavement areas could be considered if site development is planned
between late fall and early summer due to the moisture sensitivity of these materials.

n Costco’s contractor should be prepared to deal with large boulders at the surface and
buried below the ground surface. Boulder sizes visible at ground surface ranged from
approximately basketball sized, to the size of a small automobile in the largest dimension.
Single boulders were scattered across the site and there were several piles of boulders.
Partially buried boulders were visible at ground surface. Heavy earthmoving equipment is
anticipated to be necessary. It may be necessary to rip weathered and jointed sandstone
over limited area.
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n Shallow foundations are recommended for the proposed structures. The foundations
should bear on at least a 2-foot thickness of properly placed and compacted select
structural fill consisting of dense-graded aggregate base that extends at least 24 inches
beyond the edge of the footing on all sides and is placed above stiff or better silt to lean
clay. Thickness of select structural fill should be increased to 3 feet at the northeast and
southeast corner of the warehouse, as shown on Exhibit A-7, due to existing
undocumented fill. Extents of removal and replacement should correspondingly increase
to 3 feet beyond the edge of footing on all sides.

n Support of footings, floor slabs, and pavements on or above existing fill soils is discussed
in this report. However, even with the recommended construction testing services, 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, but can be reduced by performing additional
testing and evaluation.

n Based on the results of the soil borings and the 2014 Oregon Structural Specialty Code,
it is our opinion that a seismic Site Class D is appropriate for the site. We consider the risk
of liquefaction, lateral spread, and ground rupture at the site to be low.

n Scarify, moisture condition, and recompact subgrade soil across the site (warehouse, fuel
facility, and parking lot) to a minimum depth of 12 inches below subgrade.

n Based on the geotechnical characteristics of this site, the proposed Costco structure may
be built with a non-reinforced slab-on-grade floor. It should be noted that the subgrade
and base course materials are not designed to hold up to construction equipment (such
as scrapers and haul trucks). Consequently, construction equipment may degrade the
subgrade during placement. It is the contractor’s responsibility to maintain the integrity of
the subgrade during construction activities.

n Terracon typically recommends installation of a vapor barrier beneath the slab to mitigate
potential moisture issues such as flooring performance and mold. However, we
understand that Costco Wholesale has determined that moisture barriers are not to be
used in construction of Costco Wholesale structures because of adverse effects on
concrete curing and performance. Therefore, we have provided construction
recommendations that do not include installation of a moisture barrier, with the
understanding that there will be an increased risk for adverse moisture issues.

n It is our opinion that the on-site soil has a moderate corrosive potential to uncoated metal
pipes.
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n We recommend the use of Type I/II cement in concrete that will be in contact with the soil.

n It is Terracon’s opinion that stormwater infiltration is not feasible at the proposed locations
and elevations based on the groundwater level observations discussed in this section. We
understand that the City of Salem has relaxed its requirements for stormwater infiltration
on this site and that stormwater management will be accomplished with bio-swales with
overflows connected to the storm sewer. Bottom elevation of the planned swales is 346
feet.

n Based on the available information, our opinion is that groundwater intrusion into the
swales may be expected in the wet season. Furthermore, seepage may be expected from
permanent cut slopes during the wet season which could cause sloughing depending on
slope protection. Vegetation and rip rap are examples of measures that could be used to
mitigate surficial sloughing

n Luminaire pole foundations should be designed using an allowable lateral bearing capacity
of 200 pounds per square foot (psf) per foot of embedment.

n Select structural fill materials recommended in the Foundations, Floor Slabs, and
Pavements sections should meet the requirements of the Oregon Department of
Transportation 2018 Standard Specifications for Construction listed in the table below:

Fill Type 1 OSSC 2018
Paragraph3 Acceptable Location for Placement

Dense-Graded
Aggregate¾”-0 2

02630.10
Minimum 24-inch thickness below footings, except
where it increases to 36-inches at NE and SE
corners

1. 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.

2. During periods of wet weather, fines content should be limited to no more than 5 percent per our
recommendations in the Wet Weather Earthwork section.

3. Oregon Standard Specification for Construction 2018, published by the Oregon State Department of
Transportation

A summary of recommended pavement thicknesses is provided in the following tables.

Exterior Pavements

Pavement
Type Material

Layer Thickness
 (inches)

Standard Duty /
Fuel Center Heavy Duty

Rigid Portland Cement Concrete
(4,000 psi) 9 9
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Aggregate Base Course 4 4

Flexible

Asphalt Surface Course
50-blow Marshall Mix / No Recycled
Asphalt / Binder Grade PG 58-16

2 1 2 1

Asphalt Base Course
50-blow Marshall Mix / Binder Grade PG
58-16

2 3

Aggregate Base Course 6 10
1. Asphalt surface course minimum thickness of 1-3/4 inches in accordance with Costco

“Asphalt Paving” specification, Section 321216, Part 1.2.C.
2. The Costco “Asphalt Paving” specification, Section 321216, Part 1.2.E allows use of

pavement mix with 1-inch maximum aggregate size (MAS). The recommended Light Duty
Asphalt Base Course thickness is thinner than 3 times the nominal maximum aggregate
size for the 1-inch MAS mix. The 1-inch MAS mix should not be used for the Light Duty
Asphalt Base Course.

n Terracon should be retained during the site grading phase of the project to observe
earthwork and to perform the necessary testing and observations during subgrade
preparation, proof-rolling, placement and compaction of controlled compacted fills, and
backfilling of excavations to the completed subgrade.

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. The section
titled GENERAL COMMENTS in the report should be read for an understanding of the report
limitations.
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GEOTECHNICAL ENGINEERING REPORT
COSTCO WAREHOUSE – CW# 17-0460

KUEBLER BOULEVARD AND 27TH AVENUE SE
SALEM, OREGON 97302
Terracon Project No. 82175107

April 16, 2018

 INTRODUCTION

This report presents the results of our geotechnical engineering services performed for the proposed
Costco Wholesale warehouse to be located on Kuebler Boulevard in Salem, Oregon.

Terracon’s geotechnical scope of services included advancing sixty-one (61) soil test borings to
approximate depths of about 10 to 44 feet below existing site grades. We also conducted nine (9)
test pit excavations at selected locations. The exploration locations are shown on the Site and
Exploration Plan, Exhibit A-2, in Appendix A. Boring and Test Pit Logs are also presented in Appendix
A.

The purpose of these services was to provide information and geotechnical engineering
recommendations outlined in the Costco Wholesale Development Requirements, including, but
not limited to:

n Subsurface soil conditions n Groundwater conditions
n Earthwork construction n Foundation design and construction
n Pavement design and construction
n Below-grade/retaining walls

n Floor slab design and construction
n Seismic considerations

n Stormwater infiltration n Soil Corrosivity

 PROJECT INFORMATION

Project Description

Project information provided to us included a green ink grading plan from DOWL dated March 16,
2018, and Concept Site Plan DD11-27 dated April 11, 2018 from MG2.
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TEM DESCRIPTION

Proposed construction

The site plan indicates an approximately 160,000 square foot
(Master Footprint) Costco Wholesale warehouse with an
integral receiving dock. A fuel facility is planned in the
northeast portion of the site.
Paved parking/landscaping areas are planned on the majority
of the site north and east of the proposed warehouse.

Warehouse construction

We understand the warehouse will be a single-story, steel-
framed and concrete masonry unit (CMU) structure
approximately 30 feet tall with a concrete slab-on-grade floor
system. We anticipate the fuel facility will contain three
30,000-gallon underground storage tanks, fuel dispensers,
and a pre-manufactured metal canopy.

Maximum loads

The current Costco Wholesale Development Requirements
(Version 2016) indicate the following structural loading
conditions are generally applicable for the project:

■ Typical wall loading: 4.5 kips/foot (CMU or precast)
■ Typical column loading: 150 kips (snow regions
■ Typical canopy loading: 50 kips
■ Typical floor slab loading: 500 lbs/sq. foot (total), 350

lbs/sq. foot (live)

Maximum allowable
settlement

Warehouse / Fuel Facility / Fuel Tanks
Total: 1-inch
Differential: ½ inch over 50 feet

Site plans
A preliminary layout plan and topographic site plan were
provided to us. Preliminary grading information indicates that
cuts and fills will be on the order of 5 to 10 feet or less.

Finish floor elevation EL 365 feet (preliminary information)

Cut and fill slopes Typical slope configurations for the area are 3H:1V
(Horizontal to Vertical).
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TEM DESCRIPTION

Retaining walls

■ Low-height retaining walls are anticipated at loading
docks.

■ An ecology block gravity wall with maximum retained
height of approximately 11 feet is planned between the
fueling station and the existing stormwater facility at
the north east corner of the site.

■ A group of 4 retaining walls along the south side of the
site, two of these have retained heights less than 4
feet, one with retained height of approximately 5.3 feet
and the other with retained height of approximately 7.1
feet.

Below-grade areas Buried underground storage tanks are planned for the fuel
facility.

Site Description

ITEM DESCRIPTION

Location

The site is located at the southeast corner of Kuebler
Boulevard and 27th Avenue SE in Salem, Oregon. The
property is located approximately 0.5 miles west of I-5. It is
bound by Kuebler Boulevard on the north, 27th Avenue SE
on the east, Boone Road SE on the south, and by developed
land to the west. See the Site Location Plan in Appendix A.

Existing improvements The site is currently undeveloped.

Current ground cover The site is currently covered mostly by grass with a pocket
of trees in the southwest corner of the site.

Existing topography

Based on the available topographic survey, elevations at the
site range from about 370 feet in the western portion of the
site to about 340 feet at the northeast corner of the site. The
center of the site generally slopes gently down toward the
east. The north, east, and south margins of the site slope
down at between 2H:1V and 3H:1V (Horizontal to Vertical)
from the central portion of the site to roadway grade.

Should any of the following information or assumptions be inconsistent with the planned construction,
please let us know so that we may make any necessary modifications to our recommendations.
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 SUBSURFACE CONDITIONS

A discussion of the subsurface conditions encountered during our subsurface exploration program
is presented in the following sections. During the planning stage of this project, we reviewed
publicly available information that included subsurface investigations. This opinion is based upon
information available in the public domain as well as Terracon’s historical records in the vicinity
of the project site. A summary of the reviewed information is provided in the following sections.

Site Geology

The Oregon Department of Geology and Mineral Industries (DOGAMI) published geologic
information in an interactive map available online at http://www.oregongeology.org/geologicmap/
(2009). DOGAMI indicates the site is classified as basalt from the Grande Ronde Basalt formation.
We believe soils encountered during our investigations agree with mapped deposit conditions in
varying degrees of decomposition.

Sandstone encountered in test pits TP-4 and TP-5 does not match the mapped description. The
sandstone encountered matches the description for the next older unit, Eocene-Oligocene
sedimentary rock. The nearest mapped exposure is approximately 5 miles to the west at about
the same elevation as that encountered at the site. The test pits were terminated in the sandstone
so it is unknown whether this is a boulder or bedrock exposure. Based on observations, it is our
opinion that this is likely a former sandstone hill top that was subsequently filled around and
perhaps over by the Grande Ronde flood basalt.

The subsurface bedrock in this region has undergone differing rates of weathering. It is also not
unusual for zones of partially weathered rock, boulders, and lenses of hard rock and to be present
within the soil mantle above the general bedrock level. The typical residual soil profile consists of
clayey soils near the surface, where soil weathering is more advanced, underlain by sandy silts
and silty sands, which often consist of saprolites (native soils which maintain the original fabric of
the parent rock). Generally, the soil becomes harder with depth to the top of parent crystalline
rock or “massive bedrock” which occurs at depth.

The boundary between soil and rock is typically not sharply defined. A transitional zone termed
"partially weathered rock" is normally found overlying bedrock. Partially weathered rock (PWR) is
defined for engineering purposes as residual material with a standard penetration resistance
exceeding 100 blows per foot (bpf).

Seismic Hazards
Seismic hazards resulting from earthquake motions can include slope instability, liquefaction,
and surface rupture due to faulting or lateral spreading. Liquefaction is the phenomenon
wherein soil strength is dramatically reduced when subjected to vibration or shaking.
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We reviewed DOGAMI’s Hazard Viewer, found online at http://www.oregongeology.org/hazvu/.
The viewer categorizes the earthquake liquefaction from low, medium, and high; the expected
earthquake shaking from light, moderate, strong, very strong, severe and violent; and the
landslide susceptibility from low, moderate, high, and very high.

n Earthquake Liquefaction Hazard: Negligible
n Expected Earthquake Shaking: Strong to Very Strong
n Landslide Susceptibility due to Earthquake: Low to Moderate

The United States Geological Survey (USGS) Quaternary Fault and Fold Database of the United
States published a report containing descriptions of two nearby faults:

1. The Waldo Hills Fault (No. 872) is located approximately 1.5 miles southeast of the site.

Information Description
Length 12 km

Average Strike N45°E

Sense of Movement Normal

Dip Direction Northwest

Slip-rate Category Less than 0.2 mm/yr

Most recent prehistoric deformation Undifferentiated Quaternary (<1.6Ma)

2. The Salem-Eola Hills Homocline (No. 719) is located approximately 5 miles southwest of
the site and curves northward around the site while maintaining approximately the same
distance.

Information Description
Length 32 km

Average Strike N26°W

Sense of Movement Homocline

Dip Direction 2-4.5° Northeast

Slip-rate Category Less than 0.2 mm/yr

Most recent prehistoric deformation Undifferentiated Quaternary (<1.6Ma)

USDA Soil Survey
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The United States Department of Agriculture Natural Resources Conservation Service has
published a series of soil surveys with typical soil properties located within each county of Oregon.
The majority of the site is mapped as Nekia Silty Clay Loam, 2 to 7 percent slopes (NeB) with the
rest of the site mapped as Nekia Silty Clay Loam, 2 to 12 percent slopes (NeC), and Salkum Silty
Clay Loam, 0 to 6 percent slopes (SlB) (see map below). The USDA characterizes the mapped
soils as having the following characteristics:

Nekia Silty Clay Loam (NeB, NeC)
Parent Material:  Residuum weathered from tuffs and basalt

Depth
(inches)

USCS
Symbols

Plasticity
Index

Corrosion
of Concrete

Corrosion
of Steel pH % Silt &

Clay
Hydrologic

Group

0 – 9 ML 10 – 15
Moderate High

5.1 – 6.0
80-90

C
9 - 36 CL/GC 15 – 25 70-80

36 - 40 Bedrock N/A N/A N/A N/A

Salkum Silty Clay Loam (SlB)
Parent Material:  Residuum weathered from tuffs and basalt

Depth
(inches)

USCS
Symbols

Plasticity
Index

Corrosion
of Concrete

Corrosion
of Steel pH % Silt &

Clay
Hydrologic

Group

0 – 20 CL 15-20
Moderate High

5.6-6.5 80-85
B20 - 40 MH 15-25

4.5-6.0
80-100

40-65 MH, ML 15-25 80-95
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Typical Subsurface Profile

The soil borings and test pits indicate that subsurface conditions at the project site generally consist
of silt or clay with varying proportion of sand and gravel. Topsoil was generally very thin. PWR
material or auger refusal material (apparent rock) were encountered in 25 of the explorations.
Residual soil ranges from loose to very dense in relative density and medium stiff to hard in
consistency. Cobbles and boulders were observed scattered over the ground surface, in discrete
piles on the site, and partially exposed at ground. Cobbles and boulders were also logged in 12 of
the explorations at locations scattered across the site, and at varying depts. Shallow auger refusals
may be indicative of cobbles, boulders, or bedrock.
Based on the results of the borings, subsurface conditions in the can be generalized as follows:

Description
Approximate Depth

to Bottom of Stratum
(feet)

Material Encountered Consistency/Density

Stratum 1
0 to 36 inches,

typically less than 6
inches

Topsoil Medium stiff to stiff

Stratum 2 0 to 20 feet Existing Fill – Silty Sands
(SM) and Sandy Silts (ML)

Loose to Medium Dense
(SM)

Soft to Stiff (ML)
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Description
Approximate Depth

to Bottom of Stratum
(feet)

Material Encountered Consistency/Density

Stratum 3
0 to greater than 20

feet
Residual Soil – Silty Sands
(SM) and Sandy Silts (ML)

Medium Dense to Very
Dense (SM)

Stiff to Very Stiff (ML)

Stratum 4 18 to 40 feet
Partially Weathered Rock

(PWR)  Very Dense/Hard

Stratum 5 1 to 44 Auger Refusal (Apparent
Rock) -

Conditions varied considerably across the site. Some notable exceptions to typical conditions are
described.

n Very soft to soft clay and silt were encountered in boring F-3 at approximately 10
feet below existing ground surface (bgs)) and in boring W-7 from approximately 25 to
26 ½ feet. Soft silt was also encountered at approximately 2 ½ feet bgs in boring
B-14.

n Cobbles and boulders were observed in Sandstone was encountered in test pits
(TP) TP-4 and TP-5. A rubber-tired backhoe excavated these test pits from about
3 feet to the planned termination depth of 10 feet bgs.

n Existing, undocumented fill was observed in 37 of the explorations. Depth to
bottom of the fill layer, where encountered, varied from ½ to 20 feet bgs. Borings
with fill depths of up to 1 ½ feet bgs were scattered across the site. Two areas
were observed to have fill depths greater than 1 ½ feet – the northwest corner in
the vicinity of the fueling station and the south-central portion of the site under the
east wall of the warehouse.

n Relic topsoil was encountered sporadically across the site underlying the
undocumented fill. Soft fill soils with a thick remnant topsoil layer was encountered
at the northeast corner of the building (boring B-4) to a depth of about 4 feet bgs
and 8 feet below finished floor elevation.

Approximate depths to PWR and to auger refusal are presented in the following table:

Boring Approximate Depth to PWR
(feet)

Approximate Depth to Auger Refusal
– Apparent Rock (feet)

B-1a 33 4

B-2 20 >20

B-3 20 >20

B-4 20 >21

B-6a NOB 1
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Boring Approximate Depth to PWR
(feet)

Approximate Depth to Auger Refusal
– Apparent Rock (feet)

B-7 17 >20

B-8 17 17.4

B-9a 15 15.4

B-9b 17 17.1

B-10 20 >20

B-11 20 >20

B-12 10 12.1

B-15 40 44.1

F-4 40 >41.5

P-1 10 >10

P-2a NOB 1.5

P-2b 5 5.9

P-3 9 >10

IT-1A NOB 6

IT-1B NOB 10.2

IT-1C NOB 11.5

W-2A NOB 6.5

W-2B NOB 8.6

W-3A NOB 2.75

W-3B NOB 16.5
NOB – Not Observed

Conditions encountered in the subsurface explorations are described on the boring and test pit logs
in Appendix A of this report. Stratification boundaries on the logs represent the approximate locations
of changes in soil types; in-situ, the transition between materials may be gradual. It is possible that
shallow PWR and rock may be encountered at locations between the borings and test pits
conducted at the site.

Groundwater

The boreholes and test pits were observed while drilling/excavation and after completion for the
presence and level of groundwater. Vibrating wire piezometers (VWP) were installed in borings F-
4 and W-6 to measure water level at these locations. Water levels were recorded with a data logger.
Data collected from the VWPs is presented on plots included in Appendix A. The water levels
observed in the boreholes can be found on the boring logs in Appendix A, and are summarized
below.
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Boring
Number1

Approximate Depth to Groundwater
while Drilling (feet) 2

Approximate Depth to Groundwater
after Drilling (feet) 2

B-2 20 N/A (Cave in at 2.6ft)

B-3 20 7.0 (0 hr. reading)

B-4 20 6.7 (0 hr. reading)

B-6b 15 N/A (Cave in at 4.6ft)

B-8 10 N/A

B-9a N/A 6.7 (24 hr. reading)

B-9b N/A 10.1 (24 hr. reading)

B-10 20 N/A (Cave in at 8.7ft)

B-13 21 N/A

B-16 15 7.1 (0 hr. reading)

B-17 15 7.6 (0 hr. reading)

B-18 N/A 6.8 (1.5 hr. reading)

B-19 15 6.6 (0 hr. reading)

B-20 15 5.5 (0 hr. reading)

B-21 7.5 5.8 (0 hr. reading)

F-3 20 8.8 (0 hr. reading)

F-4 20 11.0 (11/28/2017)

F-5 15 N/A

F-6 14 N/A

F-7 16 N/A

IT-1A 5 4

IT-1B 9 7

IT-1C 8 6

IT-2 12 12

W-1 25 N/A

W-4 18 14

W-5 11 N/A

W-6 11 12.1 (3/27/2018)

W-7 6 N/A

W-8 16 N/A

TP-1 Seepage observed at 8’ N/A

TP-3 Seepage observed at 9.5’ N/A

TP-6 Seepage observed at 1.5’ N/A

TP-7 Seepage observed at 2’ N/A



Geotechnical Engineering Report
Costco Warehouse – CW 17-0460 ■ Salem, Oregon
April 16, 2018 ■ Terracon Project No. 82175107

Responsive ■ Resourceful ■ Reliable 11

Boring
Number1

Approximate Depth to Groundwater
while Drilling (feet) 2

Approximate Depth to Groundwater
after Drilling (feet) 2

TP-8 Seepage observed at 8.5’ N/A

TP-9 Seepage observed at 9’ N/A
1. Borings not listed did not encounter water during drilling and/or were not monitored afterward
2. Below ground surface.

Groundwater data from the VWPs indicate that level varies with precipitation on the site. The range
of levels recorded at F-4 is from approximately elevation 341 feet to 346 feet. At W-6 the range of
recorded values was from approximately elevation 338 to 351 feet. Occurrences of peaks and
troughs in the data did not occur at the same time. The variation in levels and times at which extreme
levels occurred between the two piezometers indicates a complex groundwater regime which cannot
be fully characterized by the available information.

Observations from other explorations across the site also indicated that areas of perched water
closer to ground surface are present, especially within the fill soils and/or where less weathered
rock was encountered shallower to the surface.

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 performed. The period of time over
which groundwater levels were recorded is insufficient to characterize seasonal variation.
Therefore, groundwater levels during construction or at other times in the life of the structure 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.

Laboratory Testing

As outlined in the Costco’s site development criteria and based on our experience, the following
analytical laboratory testing was performed by Terracon and independent analytical laboratories.

n Moisture content
n Plastic limit/liquid limit
n Particle size distribution
n Soil resistivity, soil pH, sulfates/chlorides
n Modified Proctor testing
n California Bearing Ratio
n Topsoil analysis
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The results of the laboratory testing are presented on the individual boring logs and in Appendix
B. Soil samples will be stored for a period 12 months following completion of our report, or until
the completion of construction.

 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION

Geotechnical Considerations

The primary considerations for site development are:

n the presence of cobbles, boulders, and zones of PWR
n total and differential settlement due to soft to stiff fine grained soil near footing

elevations
n moisture sensitive soil
n existing fill
n groundwater elevation

n differing subgrade support due to site grading

Support of footings, floor slabs, and pavements on or above existing fill soils is discussed in this
report. However, even with the recommended construction testing services, 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, but can be reduced by performing additional testing and evaluation.

Auger refusal on apparent rock near finish floor elevation occurred at borings B-1 and B-6.
Sandstone was encountered in test pits TP-4 and TP-5. These explorations are located near the
northwest corner of the warehouse. Boulders ranging from approximately basketball sized, to the
size of a small automobile were visible at ground surface to our exploration team. Cobbles and
boulders were logged in 12 of our explorations. Contractors should be prepared to deal with
automobile sized boulders. Partially buried boulders were visible at ground surface. It is possible
boulders larger than those observed are present on the site. Heavy earthmoving equipment is
anticipated to be necessary. It may be necessary to rip sandstone over limited area. It is possible
that shallow PWR and rock may be encountered at locations other than those disclosed by the
explorations at the site.

Residual soil at the site is moisture sensitive and will lose strength and stability and will become
difficult to adequately compact as their moisture content increases. Performing site earthwork
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between June and October will reduce the potential for earthwork problems associated with wet
soils.

Performing site preparation and earthwork at other times of the year increases the potential for
having to perform remedial work on the subgrade soils. Construction traffic over wet subgrades
should be avoided to the extent practical. The site should also be graded to prevent ponding of
surface water on the prepared subgrades. If the subgrade should become, desiccated, saturated,
or disturbed, the affected material should be removed or these materials should be scarified,
moisture conditioned, and re-compacted. The use of lime treatment generally reduces the
plasticity of clays and silts, makes them less susceptible to moisture fluctuations, and may make
them more workable during wetter periods of the year.

In our opinion, the existing fill, and native soil at the site are suitable for support of shallow
foundations, floor slabs, and pavements. Shallow foundations bearing on at least 2 feet of select
structural fill over approved subgrade soil can be designed based on a soil bearing capacity of
3,000 pounds per square foot (psf). Due to the depth and consistency/density of existing fill soil
observed in the borings, areas in the northeast and southeast corners of the building should be
supported on at least 3 feet of select structural fill. We recommend scarifying, moisture
conditioning, and re-compacting the upper 1-foot of native soil below floor slabs, sidewalks, and
pavements prior to placing base course or structural fill. If subgrades are to be prepared outside
of the season window described above (June to October), scarifying and compacting may be
unfeasible. Therefore, removal and replacement with select fill may be necessary and should be
evaluated at the time of construction.

Terracon should review the final grading plan so that we may make modifications to our
recommendations as necessary.

Terracon 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.

Geotechnical engineering recommendations for foundation systems and other earth-related
phases of the project are outlined below. The recommendations contained in this report are based
upon the results of data presented herein, engineering analyses, and our current understanding
of the proposed project.

Earthwork

The following presents recommendations for site preparation, excavation, subgrade preparation
and placement of structural fills on the project. The recommendations presented for design and



Geotechnical Engineering Report
Costco Warehouse – CW 17-0460 ■ Salem, Oregon
April 16, 2018 ■ Terracon Project No. 82175107

Responsive ■ Resourceful ■ Reliable 14

construction of earth-supported elements including foundations, slabs and pavements are
contingent upon following the recommendations outlined in this section.

Earthwork on the project should be observed and evaluated by Terracon personnel. The
evaluation of earthwork should include observation and testing of structural fill, subgrade
preparation, ground improvement and other geotechnical conditions encountered during the
construction of the project.

Site Preparation
Site preparation should begin by removing the existing vegetation from the site. After the existing
vegetation is removed, the site should be grubbed and the topsoil stripped and stockpiled for use in
re-vegetating landscape areas or disposed of off-site. Topsoil depth observed in the explorations
varied between 0 and 3 feet, but depths of 6 inches or less are anticipated for the majority of the
site. Deeper stripping and grubbing depths may be required to completely remove the roots of trees
however.

After site stripping, we recommend scarification, moisture conditioning, and recompaction of the
entire site. Following recompaction, the site should be proof-rolled. Proof-rolling should be
performed with a loaded, tandem-axle dump truck or similar rubber-tired construction equipment
with a minimum gross weight of 20,000 lb. The proof-rolling operations should be observed by a
representative of the geotechnical engineer and should be performed after a suitable period of dry
weather to avoid degrading an otherwise acceptable subgrade and to reduce the amount of
remedial work required.

If the exposed soil surface exhibits excessive deflection, pumping, or rutting under the proof-
rolling operation, we recommend over-excavation of soft/unstable soil and replacement with
structural fill. The extent to which over-excavation and replacement will be required will likely be
reduced if the site preparation and earthwork are performed during warmer and drier periods of
the year.

Subgrade Stabilization
Based on the outcome of the proof-rolling operations, some undercutting or subgrade stabilization
may be expected, especially during wet periods of the year.  Methods of stabilization, which are
outlined below, could include scarification and re-compaction 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 Re-compaction - It may be feasible to scarify, dry, and re-compact the
exposed granular (existing trench backfill) soils at the site during periods of dry weather.
This method should not be planned for the fine-grained native soils because they will not
be feasible. The success of this procedure would depend primarily upon the extent of the
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disturbed area.  Stable subgrades may not be achievable if the thickness of the soft soil
is greater than about 1 to 1½ feet.

■ Granular Fill - The use of crushed stone or gravel could be considered to improve
subgrade stability.  Typical undercut depths would range from about ½ 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 soil.  Chemical modification
should be performed by a pre-qualified contractor having experience with successfully
stabilizing subgrades in the project area on similar sized projects with similar soil
conditions.

Over-excavations should be backfilled with structural fill material placed and compacted in
accordance with the following 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.

Material Requirements
General Structural Fill
General structural fill material should consist of approved materials, free of deleterious material
and particles larger than about 4 inches. Deleterious material includes wood, organic waste, or
any other extraneous or objectionable material. Organic content should be less than 3 percent by
weight. The maximum particle size criteria may be relaxed by the geotechnical engineer of record
depending on construction techniques, material gradation, allowable lift thickness and
observations during fill placement. Soil for use as general structural fill material should conform
to the following specifications:

Fill Type 1 USCS Classification Acceptable Location for Placement

Fine Grain Soil2
CL and ML

(LL<45; PI<25)
All locations and elevations, except where select
structural fill is specified

Granular Soil
GW, GP, SW, SP,

GM2, SM2, GC2, SC2,
All locations and elevations, except where select
structural fill is specified

On-site soil2 SM, ML All locations and elevations, except where select
structural fill is specified

1. 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.

2. Not suitable during periods of wet weather. See Wet Weather Earthwork section for further details.

Onsite material is expected to be suitable for reuse as general structural fill from based on the
criteria above. However, the near surface soil at the site is predominantly fine grained and is
considered moisture sensitive. Suitability for reuse will depend on the moisture content of the soil



Geotechnical Engineering Report
Costco Warehouse – CW 17-0460 ■ Salem, Oregon
April 16, 2018 ■ Terracon Project No. 82175107

Responsive ■ Resourceful ■ Reliable 16

at the time of construction. Moisture conditioning may be required to reuse onsite soil, including
tilling and windrowing to dry back soil that is too wet of optimum to achieve adequate compaction.
Drying back of soil is expected to be impossible during the wet season, which typically lasts from
about October to May of the following year.

Select Structural Fill
Select structural fill materials recommended in the Foundations, Floor Slabs, and Pavements
sections should meet the following specifications:

Fill Type 1 OSSC 2018
Paragraph3 Acceptable Location for Placement

Dense-Graded
Aggregate¾”-0 2

02630.10
Minimum 24-inch thickness below footings, except
where it increases to 36-inches at NE and SE
corners

1. 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.

2. During periods of wet weather, fines content should be limited to no more than 5 percent per our
recommendations in the Wet Weather Earthwork section.

3. Oregon Standard Specification for Construction 2018, published by the Oregon State Department of
Transportation

Compaction Requirements
Recommendations for compaction under standard Proctor and modified Proctor compaction
criteria are presented in the following table. The Costco development requirements reference the
modified Proctor compaction test (ASTM D1557) as the basis for compaction of granular soil and
standard Proctor (ASTM D698) for fine-grained soil. Our experience in Oregon indicates that the
modified and standard Proctor compaction tests are both used commonly in the area, as
appropriate based on soil type. For this project, we recommend standard Proctor criteria based
on the fine grained nature of the onsite soil. We recommend that structural fill be tested for
moisture content and relative density during placement. Should the results of the in-place density
tests indicate that 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.

The following table indicates recommended compaction criteria:
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ITEM

PERCENT
COMPACTION
 (ASTM D 698)
STANDARD

MOISTURE
CONTENT

MINIMUM COMPACTION
TESTING FREQUENCY PER

LIFT

Scarified &
Recompacted Site

Subgrades
95 minimum -2% to +2% of

optimum 1 per 10,000 Square Feet

Under Buildings and
Structures 98 minimum -2% to +2% of

optimum 1 per 10,000 Square Feet

Beneath Pavements
and Walkways

98 minimum -2% to +2% of
optimum 1 per 15,000 Square Feet

Behind Retaining
Walls (within 5 feet)

95 minimum
100 maximum

-2% to +2% of
optimum

1 per 15,000 Square Feet

Utility trench backfill 98 minimum -2% to +2% of
optimum

1 per 150 Linear Feet

Lawns or
Unimproved areas

92 minimum -2% to +2% of
optimum 1 per 20,000 Square Feet

Structural fill materials should be placed in horizontal, loose lifts not exceeding 9 inches in
thickness and should be thoroughly compacted. Where light compaction equipment is used, as is
customary within utility trenches and behind retaining walls, the lift thickness may need to be
reduced to achieve the desired degree of compaction. Soil removed which will be used as
structural fill should be protected from rain to aid in preventing an increase in moisture content.

When placing fill in areas of the site where existing slopes are steeper than 5H:1V the area should
be benched to reduce the potential for slippage between existing slopes and fills. Benches should
be wide enough to accommodate compaction and earth moving equipment and to allow
placement of horizontal lifts of fill.

Difficult Excavation
Based on the depths to auger refusal and the planned finish grade elevations, boulders and/or
localized zones of PWR and sandstone may be encountered. Boulders ranging from about
basketball size to the size of a small automobile were visible at ground surface during the time of
our explorations. PWR and rock will be difficult to excavate from confined excavations such as
utility trenches. Terracon’s opinion is that the site earthwork can be accomplished with large,
heavy duty earthwork equipment. Even with larger equipment, some of these boulders may
require considerable effort such the use of pneumatic hammers to excavate. PWR and sandstone
can often be ripped in open cuts with larger dozers equipped with a single tooth ripper. However,
this should be evaluated based on the required depth of excavation and actual rock materials
encountered. Difficult excavation requirements can be further assessed following review of the
final grading plan.
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We recommend that a rock excavation definition be included in the grading contract for clarity.
Rock excavation can be defined in many ways, a method specification based on the grading
equipment commonly used in the project area is typical. The following is a guideline rock
excavation specification for your review.

In Mass Excavation: Material occupying an original volume of more than 1 cubic yard
which cannot be excavated with a single-tooth ripper drawn by a
crawler tractor having a minimum draw bar pull rating of not less than
56,000 pounds usable pull (Caterpillar D-8K or larger) or the
excavator listed below.

In Trench Excavation: Material occupying an original volume of more than 1/2 cubic yard
which cannot be excavated with a track excavator having a bucket
curling rate of not less than 25,700 pounds, using a rock bucket and
rock teeth (Caterpillar 225 or larger).

Actual field conditions usually display a gradual weathering progression with poorly defined and
uneven boundaries between layers of different materials. Rock levels in areas of weathered basalt
can vary considerably in short horizontal distances and may be at higher or lower elevation between
our boring locations.

We recommend that a contingency for difficult excavation requirements be provided for in the
contract documents.

Grading and Drainage
Adequate positive drainage should be provided during construction and maintained throughout
the life of the development to prevent an increase in moisture content of the foundation, pavement
and backfill materials.

Gutters and downspouts should not discharge directly adjacent to the warehouse in landscape
areas. This can be accomplished through the use of splash-blocks, downspout extensions, and
flexible pipes that are designed to attach to the end of the downspout. Flexible pipe should only
be used if it is daylighted in such a manner that it gravity-drains collected water away from
structures. Splash-blocks should also be considered below hose bibs and water spigots. Paved
surfaces which adjoin the warehouse should be sealed with caulking or other sealant to prevent
moisture infiltration at the warehouse envelope; maintenance should be performed as necessary
to maintain the seal.

Slopes
Typical slope configurations in unreinforced compacted fill and cuts are generally flatter than
2H:1V in the area of the subject site. If steeper slopes are required for site development, stability
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analyses should be completed to design the final grading plan. At your request, site specific slope
stability analysis could be performed based on the final site grading plans. The face of all fill slopes
should be compacted to the minimum specification for fill embankments. Alternately, fill slopes
can be overbuilt and trimmed to compacted material.

Groundwater Control
Groundwater was not encountered within the open boreholes at depths expected to affect
warehouse or pavement construction. Specific recommendations for the underground storage
tanks (USTs) are in Section 4.4. Localized perched water conditions may develop during
extended periods of wet weather as water infiltrating the surface soils becomes trapped above
less permeable material. We expect that positively grading excavations to direct flow to sumps
that are continuously pumped should be adequate to remove groundwater inflow if encountered.
Ultimately, the choice of any necessary dewatering methods is the Contractor’s.

Temporary Excavation Slopes
The residual soils in the borings would be considered Type C soil with respect to OSHA trench
excavation safety guidelines. Despite the in-situ stiffness of the on-site soils, the materials are
prone to loss of strength when exposed to moisture. If Type C soils are encountered, temporary
slopes created by utility trench excavation should be cut at a ratio of 1.5H:1V or flatter.

As a minimum, all temporary excavations should be sloped or braced as required by Occupational
Safety and Health Administration (OSHA) regulations to provide stability and safe working
conditions. Temporary excavations will most likely be required during grading operations. The
grading contractor, by his contract, is usually responsible for designing and constructing stable
temporary excavations and should shore, slope, or bench the sides of the excavations as
required, to maintain stability of both the excavation sides and bottom. All excavations should
comply with applicable local, state and federal safety regulations, including the current OSHA
Excavation and Trench Safety Standards.

Construction Considerations
Residual soil at the site is moisture sensitive and will lose strength and stability and will become
difficult to adequately compact as their moisture content increases above about 2 percent above
optimum. Performing site earthwork between June and October will reduce the potential for
earthwork problems associated with wet soil.

Performing site preparation and earthwork at other times of the year increases the potential for
having to perform remedial work on the subgrade soil. Construction traffic over wet subgrades
should be avoided to the extent practical. The site should also be graded to prevent ponding of
surface water on the prepared subgrades. If the subgrade should become, desiccated, saturated,
or disturbed, the affected material should be removed or these materials should be scarified,
moisture conditioned, and re-compacted. The use of lime treatment generally reduces the
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plasticity of clays and silts, makes them less susceptible to moisture fluctuations, and may make
them more workable during wetter periods of the year.

Protecting the exposed subgrade soil from infiltration of surface water by keeping the site grades
sloped to promote runoff in advance of rain events will also reduce the potential for needing to
perform remedial work on wet subgrades. We also recommend that exposed subgrades be
“sealed” by rolling them with rubber-tired equipment or smooth drum rollers at the end of each
work day and in advance of anticipated precipitation.

Terracon 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, and prior to placing reinforcing steel in the footing excavations.

Wet Weather Earthwork
The near-surface soils have appreciable fines content (silt and clay-sized soil finer than the
standard U.S. No. 200 mesh sieve) based on our visual observations and lab testing. As such,
these soils are considered to be highly moisture sensitive. The suitability of soil used for structural
fill or utility trench backfill depends primarily on their grain-size distribution and moisture content
when they are placed. As the fines content increases, soils become more sensitive to small
changes in moisture content. Soil containing more than about 5 percent fines (by weight) cannot
be consistently compacted to a firm, unyielding condition when the moisture content is more than
about 2 percentage points above or below optimum. Optimum moisture content is the moisture
content at which the maximum dry density for the material is achieved in the laboratory following
ASTM procedures.

If inclement weather or in situ soil moisture content prevents the use of on-site material as
structural fill, we recommend the use of import granular fill containing less than 5 percent by
weight passing the U.S. No. 200 sieve, based on the fraction passing the U.S. No. 4 sieve.

To maintain moisture content, we recommend that all stockpiled soils for use as compacted fill be
protected with polyethylene sheeting anchored to withstand local wind conditions.

Foundations

Shallow foundations are recommended for the proposed structures. The foundations should bear
on at least a 2-foot thickness of properly placed and compacted select structural fill consisting of
dense-graded aggregate base that extends at least 24 inches beyond the edge of the footing on
all sides. Thickness of select structural fill should be increased to 3 feet at the northeast and
southeast corners of the warehouse, as shown on Exhibit A-7, due to existing undocumented fill.
Extents of removal and replacement should correspondingly increase to 3 feet beyond the edge
of footing on all sides.
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The successful performance of shallow foundations will be dependent upon appropriate site
preparation and evaluation of the foundation bearing conditions at the time of foundation
construction. Any unsuitable subgrade soils should be stabilized in place or be excavated and
replaced with structural fill as described by the sketch below.

Design Recommendations
Design recommendations for a shallow foundation system are presented in the following table
and paragraphs.

Description Value
Net allowable bearing capacity 1 3,000 psf
Minimum embedment below lowest adjacent finished
grade for frost protection and protective embedment 2 24 inches

Minimum width for continuous wall footings 24 inches
Minimum width for isolated column footings 24 inches
Approximate total settlement 3 Up to 1 inch

Estimated differential settlement 3
Less than L/500 along walls. Less than ½

inch over 50 feet between interior
columns.

Passive Lateral Resistance 300 pounds per cubic foot (pcf)
(unfactored)

Coefficient of Friction 0.35 (unfactored)

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation.

2. The footing embedment depth recommended exceeds the frost depth for the area. Footings should be
embedded 24 inches due to settlement reasons.

D D
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3. The actual magnitude of settlement that will occur beneath the foundations would depend upon the
variations within the subsurface soil profile, the structural loading conditions and the quality of the
foundation excavation. The estimated total and differential settlements listed assume that the
foundation related earthwork and the foundation design are completed in accordance with our
recommendations. Support of footings on or above existing fill soils is discussed in this report.
However, even with the recommended construction testing services, 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, but can be reduced by performing additional testing and evaluation.

Uplift resistance of shallow foundations should be based on the weight of the foundation concrete
and the soil overlying the plan area of the foundation. We recommend a soil unit weight of 90 pcf
for uplift calculations.

Construction Considerations
We recommend that the footing excavations be observed and evaluated by a representative of
Terracon prior to placing reinforcing steel and concrete. The base of all foundation excavations
should be free of water and loose soil prior to placing concrete. Concrete should be placed as
soon as practical after excavating to reduce moisture exposure and bearing soil disturbance.
Should the soils at the bearing level become excessively disturbed or saturated, the affected soil
should be removed prior to placing concrete.

Underground Storage Tanks

Underground storage tanks (USTs) are expected to be locates in the northeast corner of the site
to provide fuel storage for the fueling station. Maximum fill depths of up to 20 feet were
encountered in the borings near the anticipated UST location. We assume that the bottom of the
UST excavations will be approximately 20 feet below finish grade.

Groundwater level from the piezometer installed in boring F-4 near the expected UST location is
approximately at the anticipated base elevation of the excavation. Terracon did not conduct a
groundwater study of sufficient duration to estimate seasonal groundwater level fluctuation. We
recommend that USTs be anchored against buoyant forces. The bottom of the excavation may
be below the water table. We anticipate that continuously pumped shallow sumps in the bottom
of the excavation will be sufficient to control groundwater in the excavation.

Seismic Considerations

Based on the N-values from the soil test borings, it is our opinion that a 2014 Oregon Structural
Specialty Code (OSSC) Site Class D is appropriate for the site. The OSSC requires a site soil profile
determination extending a depth of 100 feet for seismic site classification. This seismic site class
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definition considers that auger refusal indicating apparent bedrock encountered at termination
depths in our borings continues below the termination depths.

Based on groundwater conditions observed, on the relative density/consistency of site soil, and
the silt and clay content of the subsurface soil, it is our opinion that the risk of liquefaction of site
soil is low.

Based on our review of the available fault information, it is our opinion that the risk of surface
rupture due to ground faulting is very low.

We do not consider the site to be within the proximity of seismic hazard zones that would indicate
the need for a separate Engineering Geology Investigation or Geologic Hazards Evaluation.

Floor Slabs

Design Recommendations
The subgrade soil for the floor slabs is expected to be on-site low to moderate plasticity naturally
occurring or structural fill soil. Based on these considerations and provided the site is prepared
as outlined in this report, it is our opinion that the floor slabs do not require specific design
considerations for swell potential. For the anticipated soil subgrade conditions, reinforcing steel
will not be required in the floor slab.

Description Value

Interior floor system Slab-on-grade concrete.1

Subgrade
Approved existing low to moderate plasticity native soil or
controlled structural fill. Subgrades are to be scarified and
compacted to a depth of 12 inches.

Sub-base Not required.

Stone base 6 inches dense-graded aggregate base course

Modulus of subgrade reaction3 150 pounds per square inch per in (psi/in) for point loading
conditions
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Description Value

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. We recommend subgrades be maintained at the proper moisture condition until floor slabs and
pavements are constructed. If the subgrade should become desiccated prior to construction of floor
slabs and pavements, the affected material should be removed or the materials scarified,
moistened, and re-compacted. Upon completion of grading operations in the building areas, care
should be taken to maintain the recommended subgrade moisture content and density prior to
construction of the building floor slabs.

3. The native soil at subgrade are expected to develop a subgrade modulus value of 150 psi/in when
they are approved as undisturbed residual soils or controlled structural fill. Soft or unstable
subgrade will be remediated by scarifying and re-compacting or by over-excavation and
replacement.

Saw-cut control joints should be placed in the slab to help control the location and extent of
cracking. For additional recommendations refer to the ACI Design Manual. Sub-drainage systems
do not appear necessary.

Terracon typically recommends installation of a vapor barrier beneath the slab to mitigate potential
moisture issues such as flooring performance and mold. However, we understand that Costco
Wholesale has determined that moisture barriers are not to be used in construction of Costco
Wholesale structures because of adverse effects on concrete curing and performance. Therefore,
we have provided construction recommendations that do not include installation of a moisture
barrier, with the understanding that there will be an increased risk for adverse moisture issues.

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 stone and concrete and corrective action may be required.

We recommend that the area underlying the floor slab be rough-graded and then proof-rolled with
a minimum of four passes of a loaded tandem axle dump truck under observation of a Terracon
representative. 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
observed should be repaired by removing and replacing the affected material with properly placed
and compacted structural 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
aggregate base course and concrete.

Retaining/Below Grade Walls
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The lateral earth pressure recommendations herein are applicable to the design of rigid retaining
walls subject to slight rotation, such as cantilever, or gravity type concrete walls. These
recommendations are not applicable to the design of modular block - geogrid reinforced backfill walls.
Modular block wall design and construction recommendations will be provided under separate cover
as an addendum to this report.

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. 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.

EARTH PRESSURE COEFFICIENTS

Earth Pressure
Conditions Coefficient for Backfill Type

Equivalent Fluid
Density, p2

(pcf)

Surcharge
Pressure, p1 (psf)

Active (Ka) Granular - 0.29
Sandy Silt/Silty Sand - 0.36

35
40

(0.29)S
(0.36)S

At-Rest (Ko) Granular - 0.46
Sandy Silt/Silty Sand - 0.53

60
65

(0.46)S
(0.53)S

Ultimate Passive
(Kp)

Granular - 3.4
Sandy Silt/Silty Sand – 2.8

400
300

---
---
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Applicable conditions to the above include:
n 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
n For passive earth pressure to develop, wall must move horizontally to mobilize resistance
n Uniform surcharge, where S is surcharge pressure
n In-situ soil backfill weight a maximum of 120 pcf
n Horizontal backfill, compacted between 95 and 98 percent of standard Proctor maximum dry

density
n Loading from heavy compaction equipment not included
n No hydrostatic pressures acting on wall
n No dynamic loading
n No safety factor included in soil parameters
n Ignore passive pressure in frost zone

Backfill placed against structures should consist of granular soils or low plasticity cohesive soil. 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 0.35 should be used as the ultimate coefficient of friction
between the footing and the underlying soil.

We recommend foundation drains for exterior footings and walls be constructed in accordance
with CWDR Detail 16_17.

If controlling hydrostatic pressure behind the wall as described above is not possible, then
combined hydrostatic and lateral earth pressures should be calculated for lean clay backfill using
an equivalent fluid weighing 90 and 100 pcf for active and at-rest conditions, respectively.  For
granular backfill, an equivalent fluid weighing 85 and 90 pcf should be used for active and at-rest,
respectively.  These pressures do not include the influence of surcharge, equipment or pavement
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.

Pavements

Subgrade Preparation
On most project sites, the site grading is accomplished relatively early in the construction phase.
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 the surface
temporarily. As a result, the flatwork and pavement subgrades, initially prepared early in the project,
should be carefully evaluated as the time for pavement construction approaches.
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We recommend scarifying, moisture conditioning, and re-compaction of the top 12 inches of the
subgrade. Following reworking of the subgrade, we recommend that the pavement subgrades be
proof-rolled within two days prior to commencement of actual paving operations. Areas not in
compliance with the required ranges of moisture or density should be moisture conditioned and re-
compacted. 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 according to the recommendations in the Subgrade Stabilization section
of this report. 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.

Design Considerations
The following concrete pavement designs are based upon the design methods described in the
“AASHTO Guide for Design of Pavement Structures 1993” published by the American Association
of State Highway and Transportation Officials and a 20-year design period. The following asphalt
pavement designs are based upon the design methods described in the Asphalt Institute Manual
Series No. 1 (MS-1).

A CBR value of 5 was used for the untreated subgrade thickness design. Per the Costco Wholesale
Development Requirements, the following traffic values were used in developing the pavement
thickness design.

Heavy Duty: 30 trucks per day over a 20-year design life
Standard Duty: 6,600 cars per day over a 20-year design life

Pavement performance is affected by its surroundings. In addition to providing preventive
maintenance, the civil engineer should consider the following recommendations in the design and
layout of pavements:

n Final grade adjacent to parking lots and drives should slope down from pavement edges
at a minimum 2 percent;

n The subgrade and the pavement surface should have a minimum 2 percent slope to
promote proper surface drainage;

n Radial finger drains at catch basins per CWDR Detail 16-16;
n Install joint sealant and seal cracks immediately.

Minimum Pavement Thicknesses
Recommended minimum pavement and stone base thicknesses are listed in the tables below.

Exterior Pavements
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Pavement
Type Material

Layer Thickness
 (inches)

Standard Duty /
Fuel Center Heavy Duty

Rigid
Portland Cement Concrete
(4,000 psi) 9 9

Aggregate Base Course 4 4

Flexible

Asphalt Surface Course
50-blow Marshall Mix / No Recycled
Asphalt / Binder Grade PG 58-16

2 1 2 1

Binder Course
50-blow Marshall Mix / Binder Grade PG
58-16

2 3

Aggregate Base Course 6 10
1. Asphalt surface course minimum thickness of 1-3/4 inches in accordance with Costco “Asphalt

Paving” specification, Section 321216, Part 1.2.C.
2. The Costco “Asphalt Paving” specification, Section 321216, Part 1.2.E allows use of pavement

mix with 1-inch maximum aggregate size (MAS). The recommended Light Duty Asphalt Base
Course thickness is thinner than 3 times the nominal maximum aggregate size for the 1-inch
MAS mix. The 1-inch MAS mix should not be used for the Light Duty Asphalt Base Course.

Note: Pavement materials and construction must meet the Costco Master Specification
for Asphalt Paving that contains very specific pavement material (asphalt, aggregate and
concrete) criteria and construction practices to be used with respect to compaction and
material sampling. The general contractor and pavement construction subcontractor
should be aware that asphalt and concrete mix designs must be submitted to the design
architect and Terracon at least 45 days prior to the scheduled production and laydown for
review and approval.

We recommend a Portland cement concrete (PCC) pavement be utilized in entrance and exit
sections, loading dock areas, or other areas where extensive wheel maneuvering are expected.
Although not required for structural support, the base course layer is recommended to develop a
more stable subgrade for concrete truck traffic associated with the pavement construction. Proper
joint spacing (12 to 15 feet) will also be required to prevent loss of load transfer across saw-cut
crack control joints. All joints should be properly sealed to reduce water infiltration.

The dumpster pad should be large enough to support the wheels of the truck which will bear the
load of the dumpster. We recommend a minimum of 10 inches of PCC (4,000 psi 28-day
compressive strength) underlain by 6 inches of aggregate base course for the dumpster pad.

Concrete Sidewalks
Concrete sidewalks around the warehouse should be 6 inches thick and supported on a minimum
4-inch thick layer of aggregate base course. The concrete and stone should be placed on an
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approved soil subgrade. We recommend that the concrete be mixed with proper air-entrainment
and have a 28-day unconfined compressive strength of 4,000 psi. A 4,500 psi compressive
strength is recommended if de-icing chemicals will be used regularly on the surface of the
sidewalks.

Pavement / Sidewalk Maintenance
The pavement sections provided in this report represent minimum recommended thicknesses and
as such, periodic maintenance should be anticipated. 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. Even with periodic maintenance, some movements and related cracking may still
occur and repairs may be required.

Light Poles

Light poles are expected to be installed in landscaped and pavement areas. Pole foundations
should be designed assuming unconstrained conditions. The soils surrounding the pole
foundations / bases are expected to consist of stiff or medium dense to dense native residual soils
or controlled, structural fill material. Pole foundations should be designed using an allowable
lateral bearing capacity of 200 psf per foot of embedment.

Stormwater Management

The City of Salem requires 80 percent of annual stormwater to be treated onsite, and that onsite
facilities have capacity to control the 2-year and 10-year precipitation events. Terracon provided
a preliminary infiltration rate for flow control design in our draft geotechnical engineering report
for this project, dated January 12, 2018. Preliminary stormwater infiltration pond locations and
elevations were proposed based, in part, on this rate. Both ponds were proposed to be located
along the east side of the site, one to the north and the other to the south.  We returned to the
field to perform additional exploration and testing to confirm this rate and to collect additional
information related to groundwater levels at the proposed infiltration pond locations in late January
2018.

Borings IT-1 and IT-2 were planned in the proposed north and south infiltration pond locations,
respectively. Borehole infiltration tests were planned at a depth of 17.5 feet in IT-1, and 15 feet in
IT-2. Three attempts were made to advance IT-1 to the planned test elevation with each meeting
early refusal at depths ranging from approximately 6 to 11 feet bgs. Boring IT-2 was successfully
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advanced to the planned test depth, however static water levels were observed to be
approximately 3 to 4 feet above the planned test elevation. These conditions precluded
performing infiltration testing as planned.

Terracon collected additional data from the VWPs in borings F-4 and installed another VWP in
boring W-6. Data collected from F-4 on January 30, 2018 indicates groundwater levels were
approximately 7 feet above the proposed bottom elevation of the north pond, and approximately
at the elevation of the south pond. Data collected from F-4 on February 18, 2018 indicates water
levels fell approximately 4 feet from a peak on January 30, 2018. Data collected from W-6 on
February 18, 2018 indicate water levels less than 5 feet below the bottom of the south infiltration
pond.

It is Terracon’s opinion that stormwater infiltration is not feasible at the proposed locations and
elevations based on the groundwater level observations discussed in this section. We understand
that the City of Salem has relaxed its requirements for stormwater infiltration on this site and that
stormwater management will be accomplished with bio-swales with overflows connected to the
storm sewer. Bottom elevation of the planned swales is 346 feet.

Groundwater data collected on April 8, 2018 indicate the highest recorded groundwater level at
F-4 of elevation 346. Highest recorded groundwater level at W-6 was at elevation 351. Existing
stormwater features around the site include a pond in the middle of the site, a ditch along 27th

Avenue SE, and a City owned facility at the corner of 27th Avenue SE and Kuebler Boulevard.

Based on the available information, our opinion is that groundwater intrusion into the swales may
be expected in the wet season. Furthermore, seepage may be expected from permanent cut
slopes during the wet season which could cause sloughing depending on slope protection.
Vegetation and rip rap are examples of measures that could be used to mitigate surficial
sloughing.

We recommend that we be onsite to observe excavation of the permanent cut slopes going down
to the proposed bio-swales. The purpose for our being onsite would be to look for indications of
groundwater fluctuation and/or seepage at the cut face. We would make recommendations for
measures to mitigate areas where potential for instability and surficial sloughing exists. Even with
careful observation during construction, sloughing and instability of cut slopes may not become
apparent until after construction.

Corrosivity

Soil samples from three borings were composited then tested for pH, soil resistivity, chloride and
sulfate. The test results are presented in Appendix B and summarized below:
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Analysis Results
Soil pH 7.76

Water Soluble Sulfate 83 mg/kg
Chlorides 30 mg/kg
Resistivity 7,760 ohm-cm

Based on our review of the laboratory testing, it appears that the on-site soils have a moderate
corrosive potential to uncoated metal pipes. With respect to concrete, we recommend the use of
Type I/II cement in concrete that will be in contact with the soil.

Water Quality

We have assumed that domestic water for the development will be provided from the City of
Salem Public Works Department. A copy of their annual water quality report (as posted on their
internet site) is included in Appendix B.

Additional Study

Terracon will be performing additional explorations at retaining wall locations near the northeast
corner of the site and near the southeast corner of the warehouse to assess soil parameters for
wall design. We also plan to excavate test pit explorations in the proposed retail pad on the north
side of the site. Results of these explorations will be issued in an addendum to this report.

 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 across the site, or due to the
modifying effects of 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.
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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 expressed 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
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.
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Geotechnical Engineering Report
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April 16, 2018 ■ Terracon Project No. 82175107

Responsive ■ Resourceful ■ Reliable Exhibit A-8

Field Exploration Description

The field exploration program was executed in two phases. The first phase consisted of 49
explorations which took place in December 2017. We returned to the site in January 2018 to drill 13
additional borings for proposed retaining walls, stormwater infiltration facilities, and revised fuel
station location.

The exploration locations were laid out in the field using a hand-held GPS unit. Of the 49 December
2017 explorations advanced for this project, 38 of these locations were surveyed by DOWL.
Positions of the remaining exploration locations were determined with a hand-held, commercial
grade GPS unit. Ground surface elevations of the un-surveyed explorations were estimated from
the provided site topographic survey. The locations of the explorations and elevations should be
considered accurate only to the degree implied by the means and methods used to define them.

The borings were drilled with hollow stem augers advanced by a rotary drill rig, except boring B-
15 which was advanced by mud rotary drilling methods for purposes of calculating the Soil Site
Class. Samples of the soil encountered in the borings were obtained using the split-barrel and thin-
wall sampling procedures. The samples were tagged for identification, sealed to reduce moisture
loss, and taken to the laboratory for further examination, testing, and classification. Following the
completion of drilling, the borings were backfilled with bentonite chips.

An automatic SPT hammer was used to advance the split-barrel sampler in the borings performed
on this site. A greater efficiency is typically achieved with the automatic hammer compared to the
conventional safety hammer operated with a cathead and rope. Published correlations between
the SPT values and soil properties are based on the lower efficiency cathead and rope method.
This higher efficiency affects the standard penetration resistance blow count (N) value by
increasing the penetration per hammer blow over what would be obtained using the cathead and
rope method. The effect of the automatic hammer's efficiency has been considered in the
interpretation and analysis of the subsurface information for this report.

Vibrating wire piezometers were installed in borings F-4 and W-6. Data loggers were installed to
monitor groundwater levels. The highest and lowest recorded water elevations are shown on the
boring logs. Plots of the collected data are also presented in this appendix.

Field logs of the borings were prepared by Terracon’s representative. The logs included visual
classifications of the materials encountered as well as interpretation of the subsurface conditions
between samples. The boring logs included with this report represent the engineer’s interpretation
of the field logs and include modifications based on laboratory evaluation of the samples. The
boring locations are shown on Exhibit A-2. The boring logs are presented in Appendix A. General
Notes to log terms and symbols are presented in Appendix C.
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Test pits were excavated by a backhoe. The test pits were supervised and monitored by a
Terracon engineer. The test pit locations are shown on Exhibit A-2. Test pit logs are presented
Appendix A. Bulk surface soil samples were collected from some of the test pit excavations in
order to perform various laboratory tests. These samples were collected from near-surface soils
in areas anticipated to be near the design subgrade elevation.
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Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-07-2017

BORING LOG NO. B-1a
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-07-2017

Exhibit: A-11

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION
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Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-07-2017

BORING LOG NO. B-1b
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-07-2017

Exhibit: A-11

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454044.395      Easting: 1350270.994

See Exhibit A-2

Latitude: 44.8841° Longitude: -123.0089°
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342.5

2-4-7
N=11

2-4-7
N=11

2-4-7
N=11

2-4-5
N=9

2-7-9
N=16

31-50/2"

18

18

18

18

18

8

0.2

7.5

10.5

20.0

20.7

TOPSOIL, ~2 inches of topsoil
SILTY SAND (SM), trace gravel, fine grained, brown and black,
medium dense

SANDY SILT (ML), brown and black, stiff

SILTY SAND WITH GRAVEL (SM), fine to medium grained,
angular, black with red and yellow, loose

medium dense

BASALT, gray, free water observed in sampler

Boring Terminated at 20.7 Feet

2.0
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2.25
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-2
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-12

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA2.6' Borehole cave in

20' While drilling

2.6' Borehole cave in

WATER LEVEL OBSERVATIONS
20' While drilling

DEPTH

LOCATION

Northing: 454050.014      Easting: 1350348.229

See Exhibit A-2

Latitude: 44.8841° Longitude: -123.00864°
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1-12-15
N=27

4-5-7
N=12

1-4-6
N=10

1-4-9
N=13

2-14-36
N=50

4-50/2"

12

18

18
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0.0

5.0

15.0

20.0

20.7

TOPSOIL, less than 1" of topsoil
LEAN CLAY WITH SAND (CL), trace gravel, low to medium
plasticity, brown to reddish brown, very stiff

SILT WITH SAND (ML), nonplastic, brown and black, stiff to
very stiff

low plasticity

SILTY SAND (SM), fine grained, brown and black, very dense,
weak cementation

POORLY GRADED SAND WITH SILT (SP-SM), coarse to
medium grained, angular, black, very dense
Boring Terminated at 20.7 Feet

2.75
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2.5
(HP)

2.75
(HP)

1.5
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-3
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-13

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While drilling

7.0' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454047.664      Easting: 1350477.112

See Exhibit A-2

Latitude: 44.88409° Longitude: -123.00814°
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358

357

351
350.5

346

341

339.5

1-2-4
N=6

3-7-11
N=18

11-10-12
N=22

2-3-5
N=8

26-42-50/2"

18

24

18

18

18

14

0.0

3.0

4.0

10.0
10.5

15.0

20.0

21.2

TOPSOIL, less than 1" of topsoil
FILL - SILT WITH SAND (ML), low plasticity, brown, very soft

TOPSOIL (CL), medium plasticity, dark brown, medium stiff,
~12 inches of relic topsoil, roots
LEAN CLAY WITH SAND (CL), low to medium plasticity,
brown, gray and black, very stiff

brown and black

SILTY SAND (SM), tan, medium dense
SILT (ML), trace sand, low plasticity, brown, gray and black,
stiff to very stiff

SANDY LEAN CLAY (CL), trace gravel, low to medium
plasticity, black with yellow and red, stiff

SILTY SAND WITH GRAVEL (SM), subangular, yellow and
brown, very dense, mottled, black gravel

Boring Terminated at 21.2 Feet

0.25
(HP)

3.75
(HP)

1.5
(HP)

1.25
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-14

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While drilling

6.7' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454046.339      Easting: 1350677.111

See Exhibit A-2

Latitude: 44.88409° Longitude: -123.00736°
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370

362.5

360.5

350.5

349

2-2-3
N=5

5-5-31
N=36

10-10-7
N=17

10-14-7
N=21

6-19-20
N=39

13

15

18

18

8

16

0.2

8.0

10.0

20.0

21.5

TOPSOIL, ~2 inches of topsoil
LEAN CLAY WITH SAND (CL), low to medium plasticity,
reddish brown, medium stiff

POORLY GRADED SAND WITH GRAVEL (SP), fine grained,
gray, weathered boulder

SANDY SILT (ML), low plasticity, reddish brown and black, very
stiff

plate like pieces of black, broken rock

SILTY SAND (SM), fine grained, reddish brown, dense,
cemented laminations

Boring Terminated at 21.5 Feet

0.75
(HP)

3.0
(HP)

2.25
(HP)

2.75
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-04-2017

BORING LOG NO. B-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-04-2017

Exhibit: A-15

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA5.2' Borehole cave in

Groundwater not observed

5.2' Borehole cave in

WATER LEVEL OBSERVATIONS
Groundwater not observed

DEPTH

LOCATION

Northing: 453958.622      Easting: 1350227.606

See Exhibit A-2

Latitude: 44.88385° Longitude: -123.0091°
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368
367.5
367.5

Refusal encountered on boulder.  Boring moved 5 feet west and
redrilled as B-6b

0.3
0.9
1.0

TOPSOIL, ~4 inches of Topsoil
LEAN CLAY WITH SAND, brown
BOULDER
Auger Refusal at 1 Foot
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-6a
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-16

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453962.013      Easting: 1350336.174

See Exhibit A-2

Latitude: 44.88386° Longitude: -123.00868°
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42

41

368

363.5

353

347

3-12-16
N=28

5-10-12
N=22

3-7-10
N=17

3-7-7
N=14

4-7-8
N=15

8-10-12
N=22

10

18

18

18

18

18

Re-drill of B-6a

0.3

5.0

15.5

21.5

TOPSOIL, ~4 inches of Topsoil
LEAN CLAY WITH SAND (CL), trace cobbles, low to medium
plasticity, brown, medium stiff, blows overstated on gravel

SILT WITH SAND (ML), low plasticity, brown and black, very
stiff

grades to sandy silt

stiff

SILTY SAND (SM), fine grained, gray and yellow, medium
dense

bown, gray, yellow and red, mottled

Boring Terminated at 21.5 Feet

0.75
(HP)

2.0
(HP)

2.5
(HP)

1.5
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-6b
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-16

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA4.6' Borehole cave in

15' While drilling

4.6' Borehole cave in

WATER LEVEL OBSERVATIONS
15' While drilling

DEPTH

LOCATION

Northing: 453962.013      Easting: 1350336.174

See Exhibit A-2

Latitude: 44.88386° Longitude: -123.00868°
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365

360.5

357.5

355.5

350.5

348.5

345

2-4-19
N=23

19-29-45
N=74

16-7-11
N=18

7-8-7
N=15

7-14-15
N=29

50/5"

10

12

18

18

16

1

0.4

5.0

7.7

10.0

15.0

17.0

20.4

TOPSOIL, ~5 inches of Topsoil
SANDY LEAN CLAY (CL), trace cobbles, low to medium
plasticity, brown, stiff

SILTY SAND WITH GRAVEL (SM), gray, weathered boulder

SILTY SAND (SM), trace gravel, brown and gray, medium
dense

SANDY SILT (ML), low plasticity, brown and gray, stiff to very
stiff, rust staining

SILTY SAND (SM), brown and gray, medium dense, weak
cementation

BASALT, gray, chatter in drill indicates rock starts at ~17 feet

Boring Terminated at 20.4 Feet

1.5
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1.75
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-7
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-17

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453965.771      Easting: 1350471.623

See Exhibit A-2

Latitude: 44.88387° Longitude: -123.00816°
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N=20

50/5"
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18
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18
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1

0.1

5.0

15.0

17.0
17.4

TOPSOIL, ~1 inch of Topsoil
SILT WITH SAND (ML), low plasticity, brown, very stiff to hard

SILTY SAND (SM), fine grained, brown and gray, dense, rust
stains

medium dense

fine to coarse grained, gray, red and yellow

SILT WITH SAND (ML), nonplastic, gray, very stiff, rust stains

BEDROCK, gray
Auger Refusal at 17.4 Feet

4.5+
(HP)

2.5
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-8
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-18

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

10' While drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453953.92      Easting: 1350619.117

See Exhibit A-2

Latitude: 44.88383° Longitude: -123.00759°
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354
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346.5
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4-8-9
N=17

4-18-13
N=31

8-11-12
N=23

21-18-14
N=32

50/5"

18
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16

14

0

Refusal encountered on possible boulder or bedrock.  Boring
moved 10 feet south and redrilled as B-9b

0.1

7.5

10.0

15.0
15.4

FILL - TOPSOIL , topsoil < 1".
FILL - SILTY SAND (SM), brown to reddish brown, medium
dense, black laminations

FILL - SANDY SILT (ML), low to medium plasticity, black,gray
and red brown, very stiff, heterogeneous

SILTY SAND (SM), trace gravel, brown, dense

BEDROCK
Auger Refusal at 15.4 Feet

2.25
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-04-2017

BORING LOG NO. B-9a
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-04-2017

Exhibit: A-19

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

6.7' After 24 hours

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453995.121      Easting: 1350727.495

See Exhibit A-2

Latitude: 44.88394° Longitude: -123.00717°
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344.5
344.5 50/1"0

Re-drill of B-9a

17.0
17.1

Predrill 17' before sampling

BEDROCK
Auger Refusal at 17.1 Feet

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-04-2017

BORING LOG NO. B-9b
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-04-2017

Exhibit: A-19

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

10.1' After 24 hours

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453986.307      Easting: 1350727.537

See Exhibit A-2

Latitude: 44.88392° Longitude: -123.00717°
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5049 NP

367

362.5

360
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352.5

347.5
347

3-8-9
N=17

3-8-12
N=20

3-5-7
N=12

2-50/5"

5-6-10
N=16

14-50/5"

18
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18

10

0

1

0.3

5.0

7.5

10.5

11.5

15.0

20.0
20.4

TOPSOIL, ~3 inches of topsoil
SANDY SILT (ML), low plasticity, brown, black and gray, very
stiff, mottled

SILTY SAND (SM), fine grained, brown and gray, medium
dense, rust stains

SANDY SILT (ML), low plasticity, brown and black, stiff

COBBLE, gray

SANDY SILT (ML), brown, observed in cuttings

POORLY GRADED GRAVEL (GP), medium dense, material
type assumed based on drilling action

BEDROCK, gray and black
Boring Terminated at 20.4 Feet
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2.25
(HP)

1.75
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-10
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-20

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA8.7' Borehole cave in

20' While drilling

8.7' Borehole cave in

WATER LEVEL OBSERVATIONS
20' While drilling

DEPTH

LOCATION

Northing: 453851.892      Easting: 1350331.999

See Exhibit A-2

Latitude: 44.88356° Longitude: -123.0087°
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N=5

50/2"

4
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6
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2

3.0

4.0

7.5

10.0

15.0

20.0
20.2

TOPSOIL, ~36 inches of topsoil

COBBLE

SANDY SILT (ML), low plasticity, brown, black and gray

stiff

COBBLE, gray

SILT WITH SAND (ML), low plasticity, brown, stiff

SANDY LEAN CLAY (CL), low to medium plasticity, dark brown
with yellow and red, stiff, mottled

BEDROCK, gray
Boring Terminated at 20.2 Feet

1.25
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1.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-11
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-21

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA10.9' Borehole cave in

Groundwater not observed

10.9' Borehole cave in

WATER LEVEL OBSERVATIONS
Groundwater not observed

DEPTH

LOCATION

Northing: 453867.174      Easting: 1350595.324

See Exhibit A-2

Latitude: 44.8836° Longitude: -123.00769°
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50/1"
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0.5

0.1

10.0

12.1

TOPSOIL, <1 inch of topsoil
SILTY SAND (SM), fine grained, light brown to reddish brown,
medium dense

brown and black

POSSIBLE COBBLE OR BEDROCK, gray and brown

Auger Refusal at 12.1 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-12
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-22

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453906.732      Easting: 1350728.895

See Exhibit A-2

Latitude: 44.8837° Longitude: -123.00717°
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18

0.2
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21.5

TOPSOIL, ~2 inches of topsoil
SANDY SILT (ML), low plasticity, brown and gray, very stiff,
rust stains

SANDY LEAN CLAY (CL), low to medium plasticity, gray, black
and red, very stiff, mottled

SILT WITH SAND (ML), low plasticity, brown, stiff

grades to sandy, very stiff

grades brown, red and yellow, medium stiff

Boring Terminated at 21.5 Feet

3.0
(HP)

4.5+
(HP)

2.0
(HP)

2.75
(HP)

4.5+
(HP)

0.75
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-13
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-23

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

21' While drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453855.725      Easting: 1350230.943

See Exhibit A-2

Latitude: 44.88357° Longitude: -123.00909°
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N=13
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TOPSOIL, ~36 inches of topsoil

SANDY SILT (ML), nonplastic, gray and red, very stiff to hard,
laminated, ~1/8" lamination

grades to low plastic, brown and gray, very stiff, rust stains

black laminations

LEAN CLAY WITH SAND (CL), medium plasticity, yellow, very
stiff, homogeneous

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 366 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-06-2017

BORING LOG NO. B-14
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-06-2017

Exhibit: A-24

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453800      Easting: 1350280

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0088°
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N=9
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0.1

15.0

25.0

TOPSOIL, ~1 inch of topsoil
SILTY SAND (SM), trace gravel, brown, black and gray, loose

medium dense

grades gray and brown, very dense, weak cementation

SANDY SILT (ML), low plasticity, reddish brown to red, and
yellow, very stiff

grades gray with red and yellow, stiff

2.0
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1.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 366 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Mud Rotary - Tri-Cone Cutting Head

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-15
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-25

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed due to mud rotary methods

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453795      Easting: 1350465

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0082°

LA
B

O
R

A
T

O
R

Y
H

P
 (

ts
f)



331+/-

326+/-

322+/-
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N=64
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3-6-45
N=51

50/2"

50/1"

18
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1

0

35.0

40.0

44.1

SILTY SAND (SM), brownish gray with yellow, black and green,
very dense, mottled, weak cementation

grades brownish gray with black, moderate cementation

SILT WITH SAND (ML), low plasticity, yellow and black, soft

grades brown to dark gray, hard, blocky

BEDROCK, gray

Auger Refusal at 44.1 Feet

0.5/
4.5+
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Mud Rotary - Tri-Cone Cutting Head

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-15
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-25

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed due to mud rotary methods

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453795      Easting: 1350465

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0082°
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2-4-5
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6-4-6
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22
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8.0

15.0

20.0

21.5

TOPSOIL, ~7 inches of topsoil
SANDY SILT (ML), low plasticity, brown and gray, stiff

SANDY LEAN CLAY (CL), low to medium plasticity, red and
yellow, stiff, mottled

SILT WITH SAND (ML), low plasticity, yellow, olive green and
red, stiff

SILTY SAND WITH GRAVEL (SM), gray, red and yellow,
medium dense, stratified, 4 - 6" thick strata

Boring Terminated at 21.5 Feet
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1.75
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2.25
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1.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 362.86 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-16
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-26

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

15' While drilling

7.1' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453797.257      Easting: 1350639.388

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.00752°
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2-3-6
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N=20
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15.0

21.5

TOPSOIL, ~2 inches of topsoil
FILL - LEAN CLAY WITH SAND (CL), low to medium plasticity,
brown and gray, stiff

very stiff

trace gravel, bits of straw observed in sample

SANDY LEAN CLAY (CL), low to medium plasticity, brown,
yellow, red and black, stiff

SILTY SAND (SM), gray with yellow and red, medium dense

trace gravel

Boring Terminated at 21.5 Feet
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3.25
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-17
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-27

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

15' While drilling

7.6' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453775.093      Easting: 1350734.114

See Exhibit A-2

Latitude: 44.88334° Longitude: -123.00715°
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21.5

TOPSOIL, ~10 inches

SILT WITH SAND (ML), low plasticity, red and yellow, stiff

SILTY SAND (SM), red brown and yellow, loose to medium
dense

grades fine to coarse

SANDY SILT (ML), low plasticity, reddish brown, stiff

brown to reddish-yellow

grades gray-brown with thin yellow strata

Boring Terminated at 21.5 Feet

2.0
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2.0
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3.0
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2.5
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-04-2017

BORING LOG NO. B-18
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-04-2017

Exhibit: A-28

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

6.8' at 90 Minutes

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453710      Easting: 1350220

See Exhibit A-2

Latitude: 44.8832° Longitude: -123.0092°

LA
B
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R

A
T

O
R
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364+/-

356.5+/-

349+/-

342.5+/-

2-3-5
N=8

2-3-5
N=8

3-5-8
N=13

3-5-8
N=13

3-5-8
N=13

5-11-8
N=19

18

18

18

18

18

18

0.3

7.5

15.0

21.5

TOPSOIL, ~3 inches of topsoil
LEAN CLAY WITH GRAVEL (CL), low to medium plasticity,
light brown to brown, stiff

grades sandy

FAT CLAY WITH SAND (CH), medium to high plasticity, red
and yellow, stiff to very stiff, mottled

grades to yellow, homogenous

SILTY SAND (SM), fine grained, brown with black and green,
medium dense, mottled

fine to coarse grained, brown, black, gray and yellow

Boring Terminated at 21.5 Feet

2.0
(HP)

1.75
(HP)

3.5
(HP)

2.0
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 364 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-19
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-29

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

15' While drilling

6.6' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453710      Easting: 1350375

See Exhibit A-2

Latitude: 44.8832° Longitude: -123.0085°
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362+/-

356.5+/-

354.5+/-

347+/-

341+/-
340.5+/-

1-3-3
N=6

1-3-2
N=5

7-11-16
N=27

8-8-11
N=19

4-8-12
N=20

5-17-41
N=58

18

18

18

18

18

18

0.3

5.5

7.5

15.0

21.0
21.5

TOPSOIL, ~3 inches of topsoil
FILL - SILT WITH SAND (ML), low plasticity, brown, medium
stiff to stiff

SILT WITH SAND (ML), low plasticity, grayish brown, soft,
rootlets observed, possible relic topsoil

LEAN CLAY WITH SAND (CL), low to medium plasticity, gray,
brown, red and black, very stiff

grades sandy

SILTY SAND (SM), fine grained, gray, brown and black,
medium dense

grades dense

SANDY SILT (ML), nonplastic, gray and yellow, very hard
Boring Terminated at 21.5 Feet

1.75
(HP)

2.0/
0.50

2.5
(HP)

2.75
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-05-2017

BORING LOG NO. B-20
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-05-2017

Exhibit: A-30

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

15' While drilling

5.5' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453710      Easting: 1350615

See Exhibit A-2

Latitude: 44.8832° Longitude: -123.0076°
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360.5

353.5

346

339.5

3-5-11
N=16

4-5-7
N=12

3-4-6
N=10

5-5-7
N=12

4-6-10
N=16

3-5-6
N=11

12

12

18

12

18

18

18

0.3

7.5

15.0

21.5

TOPSOIL, Topsoil - 3.5 inches
SILT WITH SAND (ML), soft to medium stiff

grades reddish brown, rock in sampler tip, blows possibly
overstated

SILTY SAND (SM), fine to medium grained, brown,gray,yellow
and black, medium dense, heterogeneous, rock in sampler tip,
blows possibly overstated

free water in sampler, shelby tube collapsed during sampling due
to buried obstruction (probable boulder or cobble)

SANDY SILT (ML), trace gravel, brown and black, stiff, black
faces appear slickensided

Boring Terminated at 21.5 Feet

0.25
(HP)

0.5
(HP)

1.5
(HP)

3.75
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-04-2017

BORING LOG NO. B-21
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-04-2017

Exhibit: A-31

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

7.5' While drilling

5.8' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453704.441      Easting: 1350730.693

See Exhibit A-2

Latitude: 44.88315° Longitude: -123.00717°
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363+/-

345+/-

341.5+/-

3-5-6
N=11

2-6-6
N=12

2-4-4
N=8

5-6-7
N=13

4-4-4
N=8

2-3-2
N=5

16

12

12

12

23

16

18

0.1

18.0

21.5

TOPSOIL, ~1 inch of topsoil
FILL - SANDY LEAN CLAY (CL), trace gravel, low to medium
plasticity, brown and black, very stiff, black faces appear
slickensided

stiff

very stiff

SANDY SILT (ML), low plasticity, gray and dark brown, soft,
rootlets, possible relic topsoil

Boring Terminated at 21.5 Feet

3.25
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2.5
(HP)

1.75
(HP)

2.5
(HP)

2.5/
0.50

1.0
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 363 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-1
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-32

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454330      Easting: 1350965

See Exhibit A-2

Latitude: 44.8848° Longitude: -123.0059°

LA
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H

P
 (

ts
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362+/-

342+/-

340.5+/-

3-5-9
N=14

3-5-8
N=13

3-5-7
N=12

2-10-12
N=22

4-4-8
N=12

2-5-8
N=13

16

14

14

1

0

18

0.1

20.0

21.5

TOPSOIL, ~1 inch of topsoil
FILL - LEAN CLAY WITH SAND (CL), low to medium plasticity,
brown, very stiff

dark brown

from 10 to 15 feet cuttings indicate no change in material

SILT WITH SAND (ML), low plasticity, brown, black and yellow,
very stiff

Boring Terminated at 21.5 Feet

3.25
(HP)

2.5
(HP)

3.25
(HP)

3.0
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-2
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-33

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454330      Easting: 1351040

See Exhibit A-2

Latitude: 44.8848° Longitude: -123.0062°
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358

348

346.5

342.5

340

333

2-4-6
N=10

4-8-7
N=15

3-5-8
N=13

0-0-0
N=0

17-50/2"

9-5-3
N=8

14

2

18

18

4

14

0.2

10.0

11.5

15.5

18.0

25.0

TOPSOIL, ~2 inches of topsoil
FILL - LEAN CLAY (CL), trace sand, low to medium plasticity,
brown, light brown and black, stiff, black faces appear
slickensided

very stiff

LEAN CLAY (CL), trace sand, medium plasticity, dark brown,
very soft, possible relic topsoil

SANDY LEAN CLAY (CL), low to medium plasticity, brown

BOULDER, gray, ~2.5' thick based on drilling action

SANDY SILT (ML), nonplastic, brown, stiff

1.75
(HP)

2.75
(HP)

0.5
(HP)

1.5
(HP)
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P
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-3
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-34

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While drilling

8.8' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454242.43      Easting: 1350924.463

See Exhibit A-2

Latitude: 44.88462° Longitude: -123.0064°
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318

316.5

2-3-5
N=8

0-2-2
N=4

0-1-1
N=2

0-0-1
N=1

18

18

18

18

35.5

40.0

41.5

LEAN CLAY (CL), trace sand, low to medium plasticity, red,
yellow and brown, stiff, mottled

grades to yellow and red, medium stiff to stiff

SILT (ML), trace sand, low plasticity, gray, soft

FAT CLAY (CH), medium to high plasticity, white and gray,
very soft

Boring Terminated at 41.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-3
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-34

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While drilling

8.8' At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454242.43      Easting: 1350924.463

See Exhibit A-2

Latitude: 44.88462° Longitude: -123.0064°
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366

355.5

3-3-5
N=8

3-7-7
N=14

5-6-8
N=14

3-13-14
N=27

4-16-50/2"

12

16

16

15

14

0.2

1.0

11.2

TOPSOIL, ~2 inches of topsoil
FILL - SILT WITH GRAVEL (ML), low to medium plasticity,
brown, stiff
SILT (ML), low plasticity, reddish brown, stiff, weak
cementation

driller notes gravel
very stiff

hard, strong cementation, cemented zones of black and brown
foliated material

Boring Terminated at 11.2 Feet

1.0
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2.0
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2.0
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-1
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-36

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454226.65      Easting: 1350086.388

See Exhibit A-2

Latitude: 44.88459° Longitude: -123.00964°
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362.5

8-4-4
N=8

14

Refusal encountered on possible boulder or bedrock.  Boring
moved 6 feet west and redrilled as P-2b

0.2

1.5

TOPSOIL, ~2 inches of topsoil
SANDY SILT WITH GRAVEL (ML), low plasticity, reddish
brown, stiff, gravel composed of dark brown to black cemented
material
Auger Refusal at 1.5 Feet

1.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-2a
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-37

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454310.129      Easting: 1350279.539

See Exhibit A-2

Latitude: 44.88482° Longitude: -123.00889°
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361.5
361

359

358

5-33-40
N=73

2-50/5"

6

12

11

Re-drill of P-2a

2.5
3.0

5.0

5.9

Predrill 2.5' before sampling

SANDY SILT WITH GRAVEL (ML), low plasticity, brown, stiff
BOULDER, gray

SILT WITH SAND (ML), trace gravel, low plasticity, reddish
brown, stiff
Auger Refusal at 5.9 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-2b
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-37

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454310.129      Easting: 1350279.539

See Exhibit A-2

Latitude: 44.88482° Longitude: -123.00889°
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362.5

360.5

354

352.5

4-4-7
N=11

7-17-16
N=33

6-12-14
N=26

6-6-28
N=34

50/5"

14

18

18

13

6

0.2

2.5

9.0

10.4

TOPSOIL, ~2 inches of topsoil
LEAN CLAY WITH GRAVEL (CL), low to medium plasticity,
brown and black, stiff, black faces appear slickensided

SANDY LEAN CLAY (CL), trace gravel, low to medium
plasticity, dark tan, brown and black, very stiff, black faces
appear slickensided

BEDROCK, gray, drilling action indicates hard materials at 9
feet

Boring Terminated at 10.4 Feet
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3.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-3
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-38

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454387.041      Easting: 1350419.166

See Exhibit A-2

Latitude: 44.88503° Longitude: -123.00835°
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1-2-3
N=5

7-17-9
N=26
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0.3

7.5

11.5

TOPSOIL, ~4 inches of topsoil
FILL - LEAN CLAY WITH SAND (CL), low to medium plasticity,
brown to dark brown, stiff

LEAN CLAY WITH SAND (CL), low to medium plasticity, dark
brown, medium stiff, possible relic topsoil

grades to brown, very stiff

Boring Terminated at 11.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. P-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-39

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454401.143      Easting: 1350694.43

See Exhibit A-2

Latitude: 44.88506° Longitude: -123.00729°
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N=23

4-7-11
N=18

16
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18

0.1

6.0

10.5

11.5

TOPSOIL, ~1 inches of topsoil
SILT (ML), low plasticity, reddish brown and black, stiff, black
faces appear slickensided

SANDY SILT (ML), low plasticity, reddish brown and gray, very
stiff, laminated, ~1/8 inch thick lamination of reddish brown silt
and gray sand

SILT (ML), low plasticity, reddish brown and black, very stiff,
black faces appear slickensided
Boring Terminated at 11.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-40

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454162.148      Easting: 1350255.463

See Exhibit A-2

Latitude: 44.88441° Longitude: -123.00899°
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362+/-

356+/-

354.5+/-
354+/-

352+/-

350.5+/-

4-5-12
N=17

3-4-7
N=11

2-8-26
N=34

18-50/5"

3-6-6
N=12

14

18

18

10

18

0.2

6.0

7.5
8.0

10.0

11.5

TOPSOIL, ~2 inches of topsoil
SILT WITH SAND (ML), low plasticity, reddish brown, very stiff

stiff

very stiff

BOULDER, gray

SILT (ML), low plasticity, reddish brown and black, very stiff,
black faces appear slickensided
BOULDER, gray

SILT (ML), low plasticity, reddish brown and black, very stiff,
black faces appear slickensided

Boring Terminated at 11.5 Feet

2.0
(HP)

1.0
(HP)

2.0
(HP)

2.5
(HP)
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 362 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-6
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-41

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454205      Easting: 1350405

See Exhibit A-2

Latitude: 44.8845° Longitude: -123.0084°
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361+/-

349.5+/-

3-5-7
N=12

4-6-5
N=11

4-6-14
N=20

3-6-8
N=14

3-6-8
N=14

15

12

16

18

18

0.2

11.5

TOPSOIL, ~2 inches of topsoil
SILT (ML), trace sand, low plasticity, reddish brown, stiff, tan
sand lenses

drilling action indicates cobble

brown and black, very stiff, black faces appear slickensided

laminated, ~1/8 inch thick laminations of reddish brown silt and
black cemented gravel

Boring Terminated at 11.5 Feet

3.75
(HP)

2.0
(HP)

3.25
(HP)

3.25
(HP)

2.0
(HP)
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P
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O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 361 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-07-2017

BORING LOG NO. P-7
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-07-2017

Exhibit: A-42

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454210      Easting: 1350585

See Exhibit A-2

Latitude: 44.8844° Longitude: -123.0075°
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358+/-

350+/-

346.5+/-

2-5-16
N=21

1-3-4
N=7

7-8-10
N=18

2-4-8
N=12

18

18

18

18

0.2

8.0

11.5

TOPSOIL, ~2 inches of topsoil
SANDY SILT (ML), nonplastic, light brown to brown, stiff

low plasticity

SILT (ML), trace sand, low plasticity, dark brown and yellow,
stiff

Boring Terminated at 11.5 Feet

1.75
(HP)

2.0
(HP)

1.5
(HP)

1.5
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 358 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. P-8
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-43

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454125      Easting: 1350845

See Exhibit A-2

Latitude: 44.8842° Longitude: -123.0066°

LA
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357

352.5

349.5

346

2-6-9
N=15

2-5-5
N=10

1-3-2
N=5

1-2-3
N=5

16

16

16

18

0.3

5.0

8.0

11.5

TOPSOIL, ~3 inches of topsoil
FILL - SILTY SAND (SM), fine grained, light brown, brown and
black, medium dense, weak cementation, black faces appear
slickensided

FILL - SANDY SILT (ML), nonplastic, brown and black, stiff,
black faces appear slickensided

LEAN CLAY (CL), trace sand, medium plasticity, dark brown,
medium stiff, roots, possible relic topsoil
low to medium plasticity, brown and dark brown

red and yellow
Boring Terminated at 11.5 Feet

1.5
(HP)

0.75
(HP)

1.0
(HP)
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P
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IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 357.27 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. P-9
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-44

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454021.44      Easting: 1351148.246

See Exhibit A-2

Latitude: 44.88401° Longitude: -123.00555°

LA
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362+/-

353+/-

352+/-

350.5+/-

6-7-16
N=23

4-7-5
N=12

5-7-5
N=12

5-7-7
N=14

6-5-6
N=11

14

14

15

4

16

0.2

9.0

10.0

11.5

TOPSOIL, ~2 inches of topsoil
SILT (ML), low plasticity, dark reddish brown, very stiff

trace sand and gravel, light reddish brown, stiff, pockets of light
tan sand and gravel

BOULDER, gray

SILT (ML), dark brown, stiff

Boring Terminated at 11.5 Feet

4.0
(HP)

3.5
(HP)

2.0
(HP)

1.75
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 362 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-07-2017

BORING LOG NO. P-10
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-07-2017

Exhibit: A-45

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454000      Easting: 1350955

See Exhibit A-2

Latitude: 44.8839° Longitude: -123.0062°
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364.5

353.5

9-9-18
N=27

4-6-6
N=12

4-6-9
N=15

4-8-8
N=16

4-10-12
N=22

16

14

15

15

15

0.2

11.5

TOPSOIL, ~2 inches of topsoil
SILT (ML), trace gravel, low plasticity, brown and black, very
stiff, black faces appear slickensided

pockets of light tan sand and gravel

Boring Terminated at 11.5 Feet

3.75
(HP)

3.0
(HP)

3.25
(HP)

3.5
(HP)

3.5
(HP)
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P
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IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 364.80 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-11
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-46

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453879.207      Easting: 1350879.076

See Exhibit A-2

Latitude: 44.88362° Longitude: -123.00659°
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364+/-

356+/-

352.5+/-

2-6-9
N=15

5-8-7
N=15

2-4-9
N=13

3-7-9
N=16

6-7-9
N=16

14

14

15

15

16

0.2

8.0

11.5

TOPSOIL, ~2 inches of topsoil
SILT (ML), dark brown and black, very stiff, black faces appear
slickensided

reddish brown
with gravel

stiff

SANDY LEAN CLAY (CL), dark tan, stiff

yellow, reddish brown and black, stiff, mottled, black faces
appear slickensided

Boring Terminated at 11.5 Feet

3.5
(HP)

3.5
(HP)

1.5
(HP)

1.5
(HP)

1.75
(HP)
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P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: CME 75

Boring Started: 12-06-2017

BORING LOG NO. P-12
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Steadfast Services

Boring Completed: 12-06-2017

Exhibit: A-47

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453720      Easting: 1351000

See Exhibit A-2

Latitude: 44.8832° Longitude: -123.006°
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B
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360.5

355
354.5

351

349.5

1-2-5
N=7

1-4-8
N=12

1-2-3
N=5

1-1-1
N=2

18

14

18

18

0.2

6.0
6.5

10.0

11.5

TOPSOIL, ~2 inches of topsoil
FILL - SANDY LEAN CLAY (CL), low to medium plasticity, light
brown to brown, stiff

LEAN CLAY WITH SAND (CL), trace organics, medium
plasticity, dark brown, soft, roots, possible relic topsoil (~6
inches)
LEAN CLAY WITH SAND (CL), low to medium plasticity,
brown, medium stiff

SILT (ML), low plasticity, brown, yellow and black, soft, mottled

Boring Terminated at 11.5 Feet

1.5
(HP)

2.0/
0.5

0.75
(HP)

0.5
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 360.91 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. P-13
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-48

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453689.296      Easting: 1350853.522

See Exhibit A-2

Latitude: 44.8831° Longitude: -123.00669°
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7833

355.5

351

348.5

344.5

1-4-4
N=8

1-3-6
N=9

0-3-4
N=7

3-3-4
N=7

16

16

10

12

0.4

5.0

7.5

11.5

TOPSOIL, ~5 inches of topsoil
SANDY SILT (ML), nonplastic, brown and light brown, stiff

LEAN CLAY WITH SAND (CL), medium plasticity, brown and
dark brown, stiff

LEAN CLAY WITH SAND (CL), medium plasticity, brown, stiff

Boring Terminated at 11.5 Feet

1.5
(HP)

2.0
(HP)

2.0
(HP)

2.5
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 356.07 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. DP-1
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-49

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454274.732      Easting: 1351153.641

See Exhibit A-2

Latitude: 44.8847° Longitude: -123.00552°
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361

353

350

2-5-6
N=11

2-6-6
N=12

3-5-5
N=10

4-6-7
N=13

12

16

10

18

0.4

8.5

11.5

TOPSOIL, ~5 inches of topsoil
SILT WITH SAND (ML), trace gravel, low plasticity, brown and
gray, stiff, fragments of gray cobbles in sampler

LEAN CLAY (CL), trace sand, medium plasticity, dark brown
and gray, stiff, roots, possible relic topsoil
low to medium plasticity, brown

Boring Terminated at 11.5 Feet

1.5
(HP)

2.0
(HP)

2.0
(HP)

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 361.48 (Ft.)
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. DP-2
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-50

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453869.163      Easting: 1351105.929

See Exhibit A-2

Latitude: 44.88359° Longitude: 123.00571°
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356+/-

350+/-

2-3-6
N=9

12-20-12
N=32

10

15

0.3

6.0

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), trace organics, brown with
black spotting, stiff

with gravel, brown and dark brown, highly weathered gravel

Auger Refusal at 6 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 356 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-30-2018

BORING LOG NO. IT-1A
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-30-2018

Exhibit: A-60

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454237.63      Easting: 1351087.65

See Exhibit A-2

Latitude: 44.8846° Longitude: -123.0058°
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348.5+/-

346+/-
346+/-

3-4-5
N=9

50/2"

13

0

7.5

10.0
10.2

FILL -  , Drilled to 7.5 feet before sampling.

FILL - SANDY LEAN CLAY (CL), trace organics, brown with
black spotting, trace rootlets

no recovery
Auger Refusal at 10.2 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 356 (Ft.) +/-

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

5

10

S
A

M
P

LE
 T

Y
P

E

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

R
E

C
O

V
E

R
Y

 (
In

.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-30-2018

BORING LOG NO. IT-1B
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-30-2018

Exhibit: A-61

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

While drilling

After One Day

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454242      Easting: 1351087.65

See Exhibit A-2

Latitude: 44.8846° Longitude: -123.0058°
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356+/-

346+/-

344.5+/-

2-4-3
N=7

3-22-17
N=39

15

8

0.3

10.0

11.5

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), brown with black spotting,
medium stiff

SILTY SAND (SM), light brown

Auger Refusal at 11.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 356 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-30-2018

BORING LOG NO. IT-1C
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-30-2018

Exhibit: A-62

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

After One Day

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454212.05      Easting: 1351088.67

See Exhibit A-2

Latitude: 44.8845° Longitude: -123.0058°
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361+/-

350.5+/-

348.5+/-

346+/-

4-7-9
N=16

HP = 3.0 tsf

5-6-9
N=15

3-4-10
N=14

14-10-10
N=20

HP = 3.25 tsf

3-8-7
N=15

HP = 2.0 tsf

15

13

12

12

12

0.3

10.5

12.5

15.0

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), with gravel, angular, light
brown and red, very stiff

dark brown to brown, less gravel and sand

stiff, highly weathered gravel

FAT CLAY (CH), medium to high plasticity, red with white
veins, very stiff

LEAN CLAY (CL), with sand, tan and red, very stiff, highly
weathered gravel

Boring Terminated at 15 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

   
G

E
O

 S
M

A
R

T
 L

O
G

-N
O

 W
E

LL
  8

2
17

51
0

7 
C

O
S

T
C

O
 W

A
R

E
H

O
U

S
E

.G
P

J 
 T

E
R

R
A

C
O

N
_D

A
T

A
T

E
M

P
LA

T
E

.G
D

T
  4

/1
6/

1
8

P
E

R
C

E
N

T
 F

IN
E

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

LL-PL-PI

ATTERBERG
LIMITS

ELEVATION (Ft.)

 Approximate Surface Elev: 361 (Ft.) +/-

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

5

10

15

S
A

M
P

LE
 T

Y
P

E

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

R
E

C
O

V
E

R
Y

 (
In

.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-29-2018

BORING LOG NO. IT-2
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-63

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

After One Day

After Two Days

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453807.18      Easting: 1351129.35

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0057°
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B

O
R

A
T

O
R
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0.2

5.0

20.0

25.0

TOPSOIL, ~2 inches of topsoil
FILL - SILT WITH SAND (ML),
nonplastic, brown and black, stiff,
black faces appear slickensided

LEAN CLAY WITH SAND (CL), low
to medium plasticity, brown and light
brown, stiff

grades medium stiff

grades to black, yellow, orange and
red, medium stiff to stiff, mottled

SILTY SAND (SM), fine grained,
gray and brown, loose

1.5
(HP)

2.25
(HP)

2.0
(HP)

2.75
(HP)

1.0
(HP)

Cover

Bentonite
Seal

Cement-Bentonite
Grout

12

18

18

18

18

18

357

352

337

332

1-3-6
N=9

1-4-8
N=12

2-4-6
N=10

4-6-9
N=15

2-3-6
N=9

1-2-3
N=5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  Automatic

Northing: 454240.246  Easting: 1350961.507
Latitude: 44.88461° Longitude: -123.00626°

See Exhibit A-2
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-35

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While Drilling

15.4' on 12/19/2017

11.0' on 1/28/2017

WATER LEVEL OBSERVATIONS



30.0

35.5

40.0

41.5

SILT (ML), trace sand, low plasticity,
red and yellow, stiff, mottled

SILTY SAND (SM), coarse grained,
subangular, dark gray and brown,
medium dense, 6 inch silt lens at 30.1
feet

SILT WITH SAND (ML), low
plasticity, dark gray, hard

BEDROCK, gray

Boring Terminated at 41.5 Feet

1.75
(HP)

3.75
(HP)

Cement-Bentonite
Grout

Vibrating Wire
Piezometer at
41' (S/N
1700280, P/N
52611028)

18

18

18

12

327

321.5

317

315.5

2-4-7
N=11

2-5-7
N=12

12-20-12
N=32

2-9-34
N=43

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  Automatic

Northing: 454240.246  Easting: 1350961.507
Latitude: 44.88461° Longitude: -123.00626°

See Exhibit A-2
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite chips upon completion.

Notes:

Project No.: 82175107

Drill Rig: D-50

Boring Started: 12-07-2017

BORING LOG NO. F-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holocene

Boring Completed: 12-07-2017

Exhibit: A-35

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

20' While Drilling

15.4' on 12/19/2017

11.0' on 1/28/2017

WATER LEVEL OBSERVATIONS



360.5+/-

350.5+/-

5-8-8
N=16

4-4-8
N=12

4-5-9
N=14

4-6-7
N=13

5-5-8
N=13

5-4-9
N=13

15

12

12

12

12

12

0.3

10.0

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), with gravel, fine grained,
angular, light and dark brown

very stiff

stiff

SANDY LEAN CLAY (CL), with gravel, fine to medium grained,
orangish brown, stiff, highly weathered gravel
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P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 360.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. F-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-64

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454338.98      Easting: 1350899.4

See Exhibit A-2

Latitude: 44.8849° Longitude: -123.0065°

LA
B
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A
T

O
R

Y
H

P
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320.5+/-

319+/-

10-8-13
N=21

4-7-9
N=16

HP = 2.5 tsf

7-7-11
N=18

4-3-9
N=12

15

15

10

12

40.0

41.5

SANDY LEAN CLAY (CL), with gravel, fine to medium grained,
orangish brown, stiff, highly weathered gravel (continued)
very stiff

tan and red

orangish brown with red and yellow streaks

SILTY SAND (SM), with gravel, dark gray, medium dense

Boring Terminated at 41.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 360.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. F-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-64

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454338.98      Easting: 1350899.4

See Exhibit A-2

Latitude: 44.8849° Longitude: -123.0065°
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360+/-

345+/-

340+/-

338.5+/-

4-7-7
N=14

4-5-10
N=15

3-6-8
N=14

2-5-8
N=13

6-7-12
N=19

7-12-13
N=25

12

12

15

12

12

12

0.3

15.0

20.0

21.5

TOPSOIL, 3 inches
FILL - SANDY SILT (ML), fine grained, light brown with black
spotting, stiff

trace gravel, angular

SANDY LEAN CLAY (CL), fine to medium grained, very stiff

SILTY SAND (SM), with gravel, fine grained, brown and
orange, with black veins, medium dense

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 360 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. F-6
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-65

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454304.39      Easting: 1350805.47

See Exhibit A-2

Latitude: 44.8848° Longitude: -123.0068°

LA
B

O
R

A
T

O
R

Y
H

P
 (

ts
f)



359+/-

344+/-

337.5+/-

3-4-3
N=7

4-4-6
N=10

1-4-3
N=7

3-2-3
N=5

3-6-14
N=20

6-9-10
N=19

13

12

12

10

10

10

0.3

15.0

21.5

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), orangish brown, medium stiff,
black spotting

with gravel, stiff

light brown to dark brown, medium stiff

orangish brown, weathered gravel

SANDY SILT (ML), fine grained, light brown with black veins,
very stiff

Boring Terminated at 21.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 359 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. F-7
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-66

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454448.94      Easting: 1350832.85

See Exhibit A-2

Latitude: 44.8852° Longitude: -123.0067°
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N=11

15
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10

12

0.3

15.0

25.0

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), trace gravel, orangish brown
with black spotting, stiff

fine to medium grained, dark brown and yellow, highly weathered
gravel

very stiff

SILT WITH SAND (ML), brown, medium stiff

stiff

G
R
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H
IC
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O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. W-1
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-67

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454417.13      Easting: 1351034.21

See Exhibit A-2

Latitude: 44.8851° Longitude: -123.006°
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0.2

1.0

6.0

10.0

TOPSOIL, ~2 inches of topsoil
FILL - SILTY GRAVEL (GM), trace sand, reddish brown, loose
CLAYEY GRAVEL (GC), with cobbles and boulders, brown, medium
dense to very dense

~6 foot long boulder with flat top

CLAYEY SAND (SC), brown and black, medium dense to very dense,
probable residual bedrock

Test Pit Terminated at 10 Feet

2.0
(HP)

362

361

356

352

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 454247.727  Easting: 1350507.577
Latitude: 44.88464° Longitude: -123.00801°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 362.22 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-1
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-51

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 8'

WATER LEVEL OBSERVATIONS



0.1

2.5

9.0

10.0

TOPSOIL, ~1 inches of topsoil
FILL - CLAYEY GRAVEL (GC), trace sand, brown with red, loose to
medium dense

CLAYEY GRAVEL (GC), with cobbles and boulders, reddish brown with
black and white, medium dense to dense, probable residual bedrock

BOULDER

Test Pit Terminated at 10 Feet

357.5

355

348.5

347.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 454193.974  Easting: 1351043.483
Latitude: 44.88448° Longitude: 123.00594°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 357.44 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-2
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-52

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS



1.5

5.3

10.0

FILL - GRAVELLY LEAN CLAY (CL), reddish brown, stiff

SILT (ML), trace sand, brown, medium stiff to stiff, rootlets observed at
top of layer, possible relic topsoil

CLAYEY GRAVEL (GC), gray and brown, dense to very dense, black and
white veins, probable weathered bedrock
gray, vesicular rock

Test Pit Terminated at 10 Feet

4.5+
(HP)

2.0
(HP)

361

357.5

352.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 454039.442  Easting: 1350571.148
Latitude: 44.88407° Longitude: -123.00777°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 362.50 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-3
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-53

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 9.5'

WATER LEVEL OBSERVATIONS



0.5

2.5

10.0

FILL - WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM), gray
and brown, medium dense
SILT WITH SAND (ML), brown, soft to medium stiff

SANDSTONE, light gray to reddish brown, dense to very dense,
excavates in blocks

Test Pit Terminated at 10 Feet

0.75
(HP)

369

367

359.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453958.063  Easting: 1350296.615
Latitude: 44.88385° Longitude: -123.00884°

See Exhibit A-2
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Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-54

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed due to mud rotary methods

WATER LEVEL OBSERVATIONS

INSTALLATION
DETAILS

Surface Elev.: 369.69 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-4
Costco WholesaleCLIENT:
Issaquah, WA



3.0

10.0

TOPSOIL, trace cobbles, brown, soft to medium stiff, ~36 inches of
topsoil, roots

SANDSTONE, tan to brown, dense to very dense, excavates in blocks

with black veins

Test Pit Terminated at 10 Feet

0.75
(HP)

367

360

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453903.061  Easting: 1350229.512
Latitude: 44.8837° Longitude: -123.0091°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 370.00 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-5
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-55

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS



0.1

1.5

3.0

10.0

TOPSOIL, ~1 inches of topsoil
FILL - SILT WITH SAND (ML), trace gravel, brown, medium stiff

GRAVELLY LEAN CLAY (CL), rounded, reddish brown, stiff

COBBLES AND BOULDERS WITH SILT, brown to black

Test Pit Terminated at 10 Feet

1.0
(HP)

4.5+
(HP)

364.5

363

361.5

354.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453849.576  Easting: 1350733.485
Latitude: 44.88354° Longitude: -123.00715°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 364.63 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-6
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-56

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 1.5'

WATER LEVEL OBSERVATIONS



0.1

2.0

10.0

TOPSOIL, ~1 inches of topsoil
FILL - SILT WITH SAND (ML), trace gravel, brown, medium stiff to stiff

LEAN CLAY WITH SAND (CL), trace gravel, reddish brown, medium stiff
to stiff, probable weathered bedrock

Test Pit Terminated at 10 Feet

3.0
(HP)

2.0
to

4.5+

365+/-

363+/-

355+/-

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453825  Easting: 1350970
Latitude: 44.8834° Longitude: -123.0062°

See Exhibit A-2
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INSTALLATION
DETAILS

 Approximate Surface Elev: 365 (Ft.) +/-

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-7
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-57

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 2'

WATER LEVEL OBSERVATIONS



0.1

2.5

5.5

10.0

TOPSOIL, ~1 inches of topsoil
SILT (ML), trace sand, brown, soft to medium stiff

POORLY GRADED GRAVEL WITH CLAY (GP-GC), reddish brown,
medium dense, black seams, probable weathered bedrock

LEAN CLAY WITH SAND (CL), gray with white, red, black and tan, stiff,
probable decomposed bedrock

Test Pit Terminated at 10 Feet

0.75
(HP)

364.5

362

359

354.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453768.173  Easting: 1350413.767
Latitude: 44.88333° Longitude: -123.00839°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 364.47 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-8
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-58

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 8.5'

WATER LEVEL OBSERVATIONS



0.1

7.0

10.5

TOPSOIL, ~1 inches of topsoil
FILL - GRAVELLY LEAN CLAY (CL), reddish brown, medium stiff to stiff

LEAN CLAY (CL), trace sand, dark brown, soft to medium stiff, rootlets,
probable relic topsoil

Test Pit Terminated at 10.5 Feet

2.0
(HP)

4.5+
(HP)

365

358

354.5

Stratification lines are approximate. In-situ, the transition may be gradual.

DEPTH

LOCATION:

G
R

A
P

H
IC

 L
O

G

Hammer Type:  N/A

Northing: 453710.595  Easting: 1350516.958
Latitude: 44.88317° Longitude: -123.00799°

See Exhibit A-2
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INSTALLATION
DETAILS

Surface Elev.: 365.02 (Ft.)

ELEVATION (Ft.)

                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
John Deere 35C Excavator

Abandonment Method:
Test pit backfilled with excavated soil upon completion.

Notes:

Project No.: 82175107

Excavator: Mini Trackhoe

Test Pit Started: 12-07-2017

 TEST PIT LOG NO. TP-9
Costco WholesaleCLIENT:
Issaquah, WA

Operator: Dan Fischer Excavating

Test Pit Completed: 12-07-2017

Exhibit: A-59

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were provided by others.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Seepage observed at 9'

WATER LEVEL OBSERVATIONS



329.5+/-

12-5-9
N=14

7-13-15
N=28

10

10
31.5

SANDY SILT (ML), fine grained, dark brown, stiff

very stiff

Boring Terminated at 31.5 Feet

G
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P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 361 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 02-01-2018

BORING LOG NO. W-1
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 02-01-2018

Exhibit: A-67

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454417.13      Easting: 1351034.21

See Exhibit A-2

Latitude: 44.8851° Longitude: -123.006°
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361.5+/-

356.5+/-
356+/-

4-6-9
N=15

30-20-11
N=31

15

6

0.3

5.0
5.5

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), orangish brown, stiff

Auger grinding
FILL - BOULDERS & COBBLES , gray, Angular rock fragments
in sampler
Auger Refusal at 5.5 Feet
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H
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G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 361.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-2A
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-68

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454310.98      Easting: 1351031.79

See Exhibit A-2

Latitude: 44.8848° Longitude: -123.006°
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362+/-

353.5+/-
353.5+/-

5-7-9
N=16

5-5-9
N=14

3-5-50/1"

0.3

8.5
8.6

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), trace gravel, brown and dark
brown, very stiff, intermitten layers of sand and lean clay

stiff

apparent rock
Auger Refusal at 8.6 Feet

G
R

A
P

H
IC

 L
O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

   
G

E
O

 S
M

A
R

T
 L

O
G

-N
O

 W
E

LL
  8

2
17

51
0

7 
C

O
S

T
C

O
 W

A
R

E
H

O
U

S
E

.G
P

J 
 T

E
R

R
A

C
O

N
_D

A
T

A
T

E
M

P
LA

T
E

.G
D

T
  4

/1
6/

1
8

P
E

R
C

E
N

T
 F

IN
E

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

LL-PL-PI

ATTERBERG
LIMITS

ELEVATION (Ft.)

 Approximate Surface Elev: 362 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-2B
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-69

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454342.89      Easting: 1351028.52

See Exhibit A-2

Latitude: 44.8849° Longitude: -123.006°
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357+/-

355+/-
354.5+/-
354.5+/- N=50/2"1

0.3

2.0
2.5
2.8

TOPSOIL, 3 inches
FILL - SANDY SILT (ML), brown

FILL - CLAYEY GRAVEL WITH SAND (GC), angular, brown
and gray, very dense
apparent rock
Auger Refusal at 2.75 Feet

G
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A
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H
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O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 357 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-3A
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-70

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454214.61      Easting: 1351024.68

See Exhibit A-2

Latitude: 44.8845° Longitude: -123.0061°
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357+/-

342+/-

340.5+/-
340.5+/-

3-7-7
N=14

2-6-11
N=17

5-9-11
N=20

5-3-3
N=6

2-4-50
N=54

12

15

15

12

16

0.3

15.0

16.4
16.5

TOPSOIL, 3 inches
FILL - SANDY LEAN CLAY (CL), fine grained, orangish tan,
stiff

orangish tan with black spotting, very stiff

trace weathered gravel

medium stiff

SANDY SILT (ML), brown, medium stiff

BASALT, broken gravel in sampler tip
Auger Refusal at 16.5 Feet
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H
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O

G

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-3B
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-71

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

Groundwater not observed

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454237.63      Easting: 1351023.65

See Exhibit A-2

Latitude: 44.8846° Longitude: -123.0061°
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357+/-

349.5+/-

337+/-

332+/-

4-13-20
N=33

13-16-22
N=38

8-5-4
N=9

5-7-8
N=15

5-9-9
N=18

12-15-24
N=39

12

15

15

15

12

15

0.3

7.5

20.0

25.0

TOPSOIL, 3 inches
FILL - SILTY SAND (SM), fine grained, brown and grayish
brown, dense, trace weathered gravel

SANDY LEAN CLAY (CL), fine to medium grained, low to
medium plasticity, orangish brown with red and white streaks,
stiff, highly weathered gravel

red and yellow, very stiff

with gravel

CLAYEY SAND (SC), with gravel, fine to medium grained,
angular, orangish brown, dense, weathered gravel
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P

H
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 357 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-72

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454081.78      Easting: 1351010.07

See Exhibit A-2

Latitude: 44.8842° Longitude: -123.006°
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327+/-
326.5+/-

20-22-23
N=45

50/4"
N=50/4"

8

0
30.0
30.3

SILTY SAND (SM), with gravel, fine grained, angular, grayish
brown, dense

apparent rock
Boring Terminated at 30.33 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 357 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-4
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-72

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

While drilling

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454081.78      Easting: 1351010.07

See Exhibit A-2

Latitude: 44.8842° Longitude: -123.006°
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360.5+/-

335.5+/-

4-6-9
N=15

HP = 2.5 tsf

5-7-10
N=17

4-6-10
N=16

HP = 2.5 tsf

2-3-7
N=10

6-7-8
N=15

6-9-9
N=18

0.3

25.0

TOPSOIL, 3 inches
FILL - SANDY SILT (ML), trace gravel, fine grained, brown,
black spotting, weathered gravel

very stiff

with gravel, fine to medium grained

dark brown, stiff

very stiff, moist to wet, white veins
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 360.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-73

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454010.5      Easting: 1351058

See Exhibit A-2

Latitude: 44.884° Longitude: -123.0059°
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334+/-

18-9-10
N=19

26.5

SILTY SAND (SM), with gravel, fine grained, brown, medium
dense, yellow pockets of weathered gravel

Boring Terminated at 26.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 360.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-5
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-73

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 454010.5      Easting: 1351058

See Exhibit A-2

Latitude: 44.884° Longitude: -123.0059°
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362+/-

352+/-

347+/-

3-5-7
N=12

HP = 2.0 tsf

3-6-6
N=12

3-6-10
N=16

HP = 3.0 tsf

2-2-5
N=7

HP = 0.5 tsf

12-13-18
N=31

14-15-12
N=27

12

12

15

15

15

15

0.3

10.0

15.0

TOPSOIL, 3 inches
FILL - SANDY SILT (ML), trace gravel, orangish brown to with
red spots

stiff

very stiff

SANDY LEAN CLAY (CL), dark brown and brown with black
spotting, medium stiff, highly weathered gravel

SILTY SAND (SM), fine grained, brown with maroon, dense

medium dense
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 362 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-6
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-74

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

2/5/2018

3/27/2018

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453898.85      Easting: 1351082

See Exhibit A-2

Latitude: 44.8837° Longitude: -123.0058°
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335.5+/-

13-12-12
N=24

15
26.5

SILTY SAND (SM), fine grained, brown with maroon, dense
(continued)
brown to gray
Boring Terminated at 26.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 362 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-31-2018

BORING LOG NO. W-6
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-31-2018

Exhibit: A-74

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

2/5/2018

3/27/2018

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453898.85      Easting: 1351082

See Exhibit A-2

Latitude: 44.8837° Longitude: -123.0058°
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363+/-

355.5+/-

343+/-

338+/-

2-5-7
N=12

5-6-7
N=13

2-4-4
N=8

HP = 1.5 tsf

3-3-4
N=7

HP = 1.0 tsf

2-3-3
N=6

1-2-4
N=6

10

8

13

12

10

10

Cave in may have affected water level

0.3

7.5

20.0

25.0

TOPSOIL, 3 inches
FILL - SILT WITH SAND (ML), trace gravel, brown, stiff,
weathered gravel

trace organics, orangish brown

SANDY LEAN CLAY (CL), orangish brown, medium stiff to sitff,
sand pockets

tan to maroon, medium stiff

tan and brown

SANDY SILT (ML), grayish brown, medium stiff, spots of bright
tan
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 363 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-29-2018

BORING LOG NO. W-7
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-29-2018

Exhibit: A-75

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

After One Day

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453790.22      Easting: 1351072.76

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0059°
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336.5+/-

0-0-3
N=3

8
26.5

LEAN CLAY (CL), tan to black, soft

Boring Terminated at 26.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-29-2018

BORING LOG NO. W-7
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-29-2018

Exhibit: A-75

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

After One Day

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453790.22      Easting: 1351072.76

See Exhibit A-2

Latitude: 44.8834° Longitude: -123.0059°
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361.5+/-

350.5+/-

346.5+/-

336.5+/-

3-3-2
N=5

4-6-8
N=14

HP = 1.5 tsf

3-4-5
N=9

HP = 1.5 tsf

3-4-5
N=9

4-4-6
N=10

3-6-7
N=13

8

15

15

15

10

10

0.3

11.0

15.0

25.0

TOPSOIL, 3 inches
FILL - LEAN CLAY (CL), trace sand, fine grained, medium
plasticity, brown with red spots, medium stiff

orangish brown, stiff

pockets of tan sand

alternating layers of silty sand and lean clay with highly
weathered gravel
SANDY LEAN CLAY (CL), orangish brown with spots of tan,
stiff, weathered gravel

SANDY SILT (ML), brown with yellow spottiing and orange
mottling, stiff
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 361.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 1 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-29-2018

BORING LOG NO. W-8
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-29-2018

Exhibit: A-76

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453694.46      Easting: 1351077.81

See Exhibit A-2

Latitude: 44.8831° Longitude: -123.0059°
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335+/-

6-9-14
N=23

15
26.5

SILTY SAND (SM), with gravel, grayish brown with black
spotting, medium dense, weathered gravel

Boring Terminated at 26.5 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev: 361.5 (Ft.) +/-
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                    Kuebler Boulevard & 27th Avenue
                    Salem, OR
SITE:

Page 2 of 2

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: 82175107

Drill Rig: CME 850

Boring Started: 01-29-2018

BORING LOG NO. W-8
Costco WholesaleCLIENT:
Issaquah, WA

Driller: Holt Services

Boring Completed: 01-29-2018

Exhibit: A-76

See Exhibit A-8 for description of field
procedures
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
Elevations were interpolated from a topographic
site plan.

PROJECT:  Costco Warehouse CW# 17-0460

21905 64th Ave W Ste 100
Mountlake Terrace, WA

At completion of drilling

WATER LEVEL OBSERVATIONS

DEPTH

LOCATION

Northing: 453694.46      Easting: 1351077.81

See Exhibit A-2

Latitude: 44.8831° Longitude: -123.0059°
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PROJECT NO.:  82175107

EXHIBIT A-77
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PROJECT NO.:  82175107

EXHIBIT A-78
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APPENDIX B
LABORATORY TESTING



Geotechnical Engineering Report
Costco Warehouse – CW# 17-0460 ■ Salem, Oregon
April 16, 2018 ■ Terracon Project No. 82175107

Responsive ■ Resourceful ■ Reliable Exhibit B-1

Laboratory Testing Description

The boring logs and samples were reviewed by a geotechnical engineer who selected soil
samples for testing. A brief description of the tests performed follows.

Selected samples were tested for particle size distribution and plastic limit/liquid limit (Atterberg
limits) to aid in classifying the soils in accordance with the Unified Soil Classification System
(USCS). The USCS is summarized in Appendix C. Fines content (the fraction passing the No.
200 sieve) and Atterberg limits are reported on the boring logs. Particle size distribution and
Atterberg limit plots are included in this appendix.

In addition to the standard soil classification tests, other various tests were performed as detailed
below in general accordance with the ASTM listed.

Standard Proctor
Terracon performed standard Proctor compaction testing using ASTM D698A on sample S-
2 out of test pit TP-7.

California Bearing Ratio
Terracon performed a CBR test using ASTM D1883 on compacted specimens from sample
S-2 out of test pit TP-7.

Corrosion Tests
Terracon performed lab electrical resistivity tests on a composite of selected samples using
ASTM G57. In addition, pH and sulfate/chloride testing was conducted on the composite
sample.

Topsoil Analysis
A & L Western Laboratories of Tigard, Oregon was selected to run topsoil analysis for the
parameters detailed in the CWDR. The analysis was performed on a composite of selected
split-barrel samples advanced from the ground surface at the site.

Water Quality
Water quality information was obtained from the City of Salem Public Works Department.

Laboratory test reports are included in this appendix.
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PROJECT NUMBER:  82175107
PROJECT:  Costco Warehouse, Salem, OR

SITE:  Kuebler Boulevard and 27th Avenue
           Salem, OR

CLIENT:  Costco Wholesale
                Issaquah, WA

EXHIBIT:  B-2
4103 SE International Way Ste 300

Portland, OR
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PROJECT:  Costco Warehouse, Salem, OR
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PROJECT:  Costco Warehouse, Salem, OR

SITE:  Kuebler Boulevard and 27th Avenue
           Salem, OR

CLIENT:  Costco Wholesale
                Issaquah, WA

EXHIBIT:  B-1
4103 SE International Way Ste 300

Portland, OR
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Soaked

1 3

Dry Density before Soaking, (pcf)

Sample Condition

698A

Moisture Content, (%)

28.5

Surcharge,. (lbs)

Swell, (%) -1.00 -0.76

Bearing Ratio, (%) 7.5 10.1

83.45 93.69

Optimum Moisture Content, (%) 27.6 27.6

Maximum Dry Density, (pcf) 91.83 91.83

Compaction Method

Top 1" After Soaking 33.6 29.3

10.00 10.00

After Compaction 27.6 27.8 28.3
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Project Number:

Service Date: 

Report Date:

Task:

Client

Date Received:

 

S-3, S-2, S-2

F-2, F-3, F-4

7.5, 5.0, 5.0

7.76

83

30

7760

Analyzed By: 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 

indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to 

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

82175107

Terracon (82)Sample Submitted By: 1/5/2018

Results of Corrosion Analysis

 

 

Chemist

01/08/18

 

Lab No: 18-0006

Sample Number

Sample Location 

Sample Depth (ft.) 

01/09/18

750 Pilot Road, Suite F

Las Vegas, Nevada  89119

(702) 597-9393

Project

CHEMICAL LABORATORY TEST REPORT

Trisha Campo

pH Analysis, AWWA 4500 H

Water Soluble Sulfate (SO4), ASTM D 516 (mg/kg) 

Chlorides, ASTM D 512 (mg/kg)

Resistivity, ASTM G 57 (ohm-cm) 

 

 

 

Costco Wholesale- Salem, OR- Warehouse

tlhesedahl
Text Box
Exhibit B-5



A & L WESTERN AGRICULTURAL LABORATORIES

REPORT NUMBER: 17-361-064
CLIENT NO:

SEND TO: TERRACON                                SUBMITTED BY: TORI HESEDAHL                 
21905 64TH AVENUE                       
MOUNT LAKE TERRACE, WA 98043-      GROWER: PROJ #82175107 SALEM OR       

DATE OF REPORT: SOIL ANALYSIS REPORT      PAGE: 1

Potassium Magnesium Calcium Sodium Hydrogen Cation

P1 NaHCO3-P Exchange

** (Weak Bray) (OlsenMethod) Soil Buffer H Capacity

ENR ****  * ****  * pH Index meq/100g C.E.C.

lbs/A ppm ppm meq/100g

PCOMP 59085  6.5VH 160    1VL  15**  267H  214M 1022L   13VL 5.2 6.2 4.0 11.6 5.9 15.2 43.9 34.5 0.5

                             ** NaHCO3-P unreliable at this soil pH

Nitrogen Sulfur Zinc Manganese Iron Copper Boron Excess Soluble Chloride

NO3-N SO4-S Zn Mn Fe Cu B Lime Salts Cl SAND SILT CLAY

ppm ppm ppm ppm ppm ppm ppm Rating mmhos/cm ppm % % %

PCOMP   44VH   24M  0.8L   80VH   26VH  0.6L  0.1VL  L  0.6L           

    *     CODE TO RATING: VERY LOW (VL), LOW (L), MEDIUM (M), HIGH (H), AND VERY HIGH (VH). This report applies only to the sample(s) tested.  Samples are retained a maximum
   **     ENR - ESTIMATED NITROGEN RELEASE of thirty days after testing.
  ***    MULTIPLY THE RESULTS IN ppm BY 2 TO CONVERT TO LBS. PER ACRE OF THE ELEMENTAL FORM 
 ****   MULTIPLY THE RESULTS IN ppm BY 4.6 TO CONVERT TO LBS. PER ACRE P2O5

*****  MULTIPLY THE RESULTS IN ppm BY 2.4 TO CONVERT TO LBS. PER ACRE K2O
MOST SOILS WEIGH TWO (2) MILLION POUNDS (DRY WEIGHT) FOR AN ACRE OF SOIL 6-2/3 INCHES DEEP  A & L WESTERN LABORATORIES, INC.

Rogell Rogers, CCA, PCA

Ca            
%

H             
%

SAMPLE        
NUMBER

SAMPLE        
ID

Organic  Matter
Phosphorus

*               
% Rating

Na             
***  *            
ppm   

SOIL TEXTURE

PARTICLE SIZE ANALYSIS

K             
%

Mg            
%

PERCENT                                           
CATION SATURATION (COMPUTED)

Na            
%

10220 S.W. NIMBUS AVE   l   BUILDING K-9   l   PORTLAND, OREGON  97223   l   (503) 968-9225   l   FAX (503) 598-7702

pH

Mg             
***  *            
ppm

LAB      
NUMBER

01/08/18

Ca             
***  *            
ppm   

K              
*****  *          
ppm



 A & L WESTERN AGRICULTURAL LABORATORIES

REPORT NUMBER: 17-361-065 CLIENT: 99999
SUBMITTED BY:

SEND TO: TERRACON                                GROWER: PROJ #82175107 SALEM OR       
21905 64TH AVENUE                       
MOUNT LAKE TERRACE, WA 98043-      

DATE OF REPORT: SOIL PHYSICAL CHARACTERISTICS PAGE: 1

PCOMP 59085 34 34 33 CLAY LOAM                         

                                                      

                                                      

                                                      

                                                      

                                                      

                                                      

NOTES:

Rogell Rogers, CCA, PCA
  A & L WESTERN LABORATORIES, INC.

Available           
Water %

01/05/18

10220 S.W. NIMBUS AVE   l   BUILDING K-9   l   PORTLAND, OREGON  97223   l   (503) 968-9225   l   FAX (503) 598-7702

"Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made to the work, the 
result or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization."    © Copyright 1977 A & L WESTERN 
LABORATORIES, INC.

% Clay
Sample            

ID
Lab        

Number
% Sand % Silt Soil Texture

Moisture           
@ 1/3 Bar

Moisture           
@ 15 Bar



A & L WESTERN AGRICULTURAL LABORATORIES

REPORT NUMBER: 17-361-064 CLIENT: 9999
SUBMITTED BY: TORI HESEDAHL                 

SEND TO: TERRACON                                GROWER: PROJ #82175107 SALEM O
21905 64TH AVENUE                       
MOUNT LAKE TERRACE, WA 98043-      

DATE OF REPORT: SOIL FERTILITY GUIDELINES RATE:lb/1000 sq PAGE: 1

PCOMP 59085 LANDSCAPE                   160                1.0   7.0            0.3  *                * 

PRIOR TO PLANTING: Spread the above requirements per 1000 sq ft and mix into the top 6 inches of      NOTES:

C soil. Initially, limit nitrogen to 25-30 ppm NO3-N or 1.5 lb N/1000 sq ft, to avoid salt damage.

O SPLIT any extra nitrogen evenly over the active growing season. Adjust rate according to local

M conditions and requirements. Allow for adequate establishment first (up to 30 days).

M * ZINC: Where levels are low, apply according to label instructions. Consider fertilizer brands that

E also contain zinc, although they may not be sufficient to correct a severe deficiency.

N * BORON may not necessarily be deficient in the soil, and it is hard to correct an excessive

T application. Therefore, apply boron only if confirmed deficient through a leaf analysis.

S

             Rogell Rogers, CCA, PCA

  A & L WESTERN LABORATORIES, INC.

Elemental   
Sulfur

Crop
Gypsum

10220 S.W. NIMBUS AVE   l   BUILDING K-9   l   PORTLAND, OREGON  97223   l   (503) 968-9225   l   FAX (503) 598-7702

Potash       
K2O

Magnesium     
Mg

Sulfur        
SO4-S

Zinc        
ZnDolomite Lime

01/08/18

Boron       
B

"Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made to the work, the result or the company in any 
advertising, news release, or other public announcements without obtaining our prior written authorization."  The yield of any crop is controlled by many factors in addition to nutrition.  While these 
recommendations are based on agronomic research and experience, they DO NOT GUARANTEE the achievement of satisfactory performance.  © Copyright 1984 A & L WESTERN LABORATORIES, 
INC.

Iron          
Fe

Copper       
Cu

Phosphate      
P2O5

Manganese      
Mn

Nitrogen      
N

SOIL AMENDMENTS
Sample        

ID
Lab        

Number



A & L WESTERN AGRICULTURAL LABORATORIES, INC.
                                        1311 Woodland Avenue, Suite 1 · Modesto, California 95351 · (209) 529-4080

A & L Western Agricultural Laboratories, Inc.

Rogell Rogers, CCA, PCA
Agronomist
Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made to the work, the           Page 1 of 1
results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization . ã A & L Western Agri. Labs, Inc., 2001

Report No: 17-361-064 Account No: 9999

Send to: TERRACON
               21905 64TH AVENUE
               MOUNT LAKE TERRACE, WA 98043

Date Received: 12/27/2017
Date Reported: 01/05/2018

Analyte: Aluminum
Detection Limit: 0.5 mg/kg (ppm)
Method: 1 N KCl extractable aluminum WREP-125, 2nd Ed S -15.10

Lab Number: Sample ID: Level Found mg/kg (ppm)

59085 PCOMP 4.2

SOIL ANALYSIS REPORT – EXTRACTABLE ALUMINUM



 A & L WESTERN AGRICULTURAL LABORATORIES
  1311 WOODLAND AVE #1   �   MODESTO, CALIFORNIA  95351   �   (209) 529-4080   �   FAX (209) 529-4736

REPORT NUMBER: 17-361-064 CLIENT: 99999
SUBMITTED BY: TORI HESEDAHL                 

SEND TO: TERRACON                                GROWER: PROJ #82175107 SALEM OR       
21905 64TH AVENUE                       
MOUNT LAKE TERRACE, WA 98043-      

DATE OF REPORT: SOIL SALINITY ANALYSIS REPORT PAGE: 1

PCOMP 59085 0.3  < 0.1 0.4 2.9 1.3 5.2 0.0 0.8 0.6 0.3 0.1 41.1

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

NOTES:

            Rogell Rogers, CCA, PCA
A & L WESTERN LABORATORIES, INC.

"Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any 
reference be made to the work, the result or the company in any advertising, news release, or other public announcements without obtaining our 
prior written authorization."    © Copyright 1977 A & L WESTERN LABORATORIES, INC.

Na         
meq/L

01/09/18

Sample        
ID

Lab        
Number

SAR ESP
Ca         

meq/L
Mg         

meq/L
pH

CO3         

meq/L
Saturation      

%
HCO3         

meq/L
E.C.      
dS/m

Cl        
meq/L

B            
ppm



A & L WESTERN AGRICULTURAL LABORATORIES, INC.
                                        1311 Woodland Avenue, Suite 1 · Modesto, California 95351 · (209) 529-4080
Report No: 17-361-064

Account No: 9999-D

Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made to the work, the           Page 1 of 1
results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization . ã A & L Western Agri. Labs, Inc., 2001

Send to: TERRACON Grower: PROJ #82175107 SALEM OR Submitted by: TORI HESEDAHL
               21905 64TH AVENUE
               MOUNT LAKE TERRACE, WA 98043

Date Received: 12/27/2018
Lab Number: 59085 Sample ID: PCOMP Date Reported: 01/09/2018

      Sample Preparation Method: EPA SW846-3050 B

BDL -  INDICATES THE LEVEL FOUND IS BELOW THE ESTABLISHED DETECTION LIMIT FOR THAT ANALYTE.
ANALYZED ON A DRY WEIGHT BASIS

A & L Western Agricultural Laboratories, Inc

Rogell Rogers, CCA, PCA
Agronomist

Detection Limit
mg/kg

Analyte Level Found
mg/kg

Method Code

0.25 Arsenic BDL EPA SW846-6010
0.03 Cadmium BDL EPA SW846-6010
0.1 Chromium 50.2 EPA SW846-6010
0.1 Copper 18.8 EPA SW846-6010
0.5 Lead 13.7 EPA SW846-6010
0.05 Mercury 0.90 EPA SW846-7471A
0.1 Molybdenum 0.2 EPA SW846-6010
0.1 Nickel 13.8 EPA SW846-6010
0.5 Selenium BDL EPA SW846-6010
0.05 Zinc 88.58 EPA SW846-6010
0.1 Silver BDL EPA SW846-6010
0.1 Vanadium 284.6 EPA SW846-6010

EPA 503 METALS SOIL ANALYSIS REPORT



Drinking Water Quality Data from 2016

2017 Annual 

Water Quality Report



To our valued customers,
I am pleased to present the 2017 Annual Water Quality Report 
to you. The report contains important information about your 
drinking water, including where it comes from, how it is treated, 
and what, if any, contaminants it may contain. While many 
components of the report are mandated by the Environmental 
Protection Agency (EPA), the City of Salem prides itself in 
providing a more comprehensive report that is accessible to all 
our customers.

In 2016, City of Salem drinking water met or surpassed every 
public health requirement—more than 120 drinking water 
standards—set by the Oregon Health Authority and the EPA.

Water is the most valuable natural resource in the world today, 
and the City of Salem is fortunate to have an extremely high-
quality, reliable, and abundant source. It’s easy to take this 
precious resource for granted until you learn about the troubles 
other areas of the United States and the world are experiencing 
with their water supply. We often forget about the treatment 
process, hundreds of miles of water mains, pump stations, 
reservoirs, and dedicated staff it takes to deliver water to the 
average residential customer for less than a penny a gallon.

As always, the City of Salem strives to deliver high-quality water 
to your tap, as well as provide prompt service to our valued 
customers. For more information about Salem’s drinking water, 
please visit www.cityofsalem.net.

Respectfully,

Dwayne Barnes 
Utility Operations Manager, AIC 
City of Salem Public Works Department

503‑588‑6211

This booklet © 2017 City of Salem. All rights reserved.
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Precipitation that falls in the
mountains

supplies most of our fresh water

Water is the
most valuable

natural resource  
in the world today

An average American uses 
176 gallons
of water every day

City of Salem Continues 
with Electronic 
Delivery of Annual 
Water Quality Report
The City of Salem is constantly exploring new ways  
to provide its customers with the best customer 
service while keeping costs low. After success last year 
with electronic delivery of the Annual report, the City 
is providing the same type of delivery for this year’s 
Report. This favorable conversion will streamline  
the delivery of the Report, providing quicker access, 
and will significantly reduce costs associated with 
printing and mailing. The report is available on the 
City’s website under Community Resources. However, 
if you prefer, hard copies are available at the Salem 
Civic Center, or you can request one by calling  
(503) 588-6333.

H2O

City of Salem 2017 Annual Water Quality Report	 3



Please Share!
If you are a manager or owner 
of a business or multifamily 
dwelling, please share this 
report with your employees 
or residents. If you would like 
additional copies, please call 
the Water Quality Hotline at 
503-588-6323.

DRINKING WATER, including bottled water, may reasonably be expected to contain 
at least small amounts of some contaminants. The presence of contaminants 
does not necessarily indicate that water poses a health risk. More information 
about contaminants and potential health effects can be obtained by calling 
the U.S. Environmental Protection Agency (EPA) Safe Drinking Water Hotline at 
1-800-426-4791.

Some people may be more vulnerable to contaminants in drinking water than the 
general population. Immunocompromised persons such as persons with cancer 
undergoing chemotherapy, persons who have undergone organ transplants, people 
with HIV/AIDS or other immune system disorders, some elderly, and infants can be 
particularly at risk from infections. These people should seek advice about drinking 
water from their health care providers.

EPA and Centers for Disease Control guidelines on appropriate means to lessen 
the risk of infection by Cryptosporidium and other microbial contaminants are 
available from the Safe Drinking Water Hotline at 1-800-426-4791.

¿Español?
Este documento contiene informacion importante sobre su agua 
potable. Si usted desea recibir una copia de este documento en 
español, por favor, llame al 503-588-6323 y pida una copia del 
reporte de calidad de agua o visite nuestra pagina electronica 
www.cityofsalem.net/water.

This document contains information about your potable water. If you 
would like to receive a copy of this document in Spanish, please call 
503-588-6323 and ask for a water quality report or visit our website 
at www.cityofsalem.net/water.

Important Information  
Regarding 
Drinking Water

City of Salem 2017 Annual Water Quality Report	 4
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What the EPA Wants You to Know about 
Contaminants in Source Waters
The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, 
reservoirs, springs, and wells. As water travels over the surface of the land or through the ground, it dissolves 
naturally-occurring minerals and, in some cases, radioactive material, and can pick up substances resulting 
from the presence of animals or human activity. Contaminants that may be present in source water include:

Microbial contaminants, such as viruses 
and bacteria, which may come from sewage 
treatment plants, septic systems, agricultural 
livestock operations, and wildlife.

Inorganic contaminants, such as salts and 
metals, which can be naturally-occurring or 
result from urban stormwater runoff, industrial 
or domestic wastewater discharges, oil and gas 
production, mining, or farming.

Pesticides and herbicides, which may come 
from a variety of sources such as agriculture, 
urban stormwater runoff, and residential uses.

Organic chemical contaminants, including 
synthetic and volatile organic chemicals, which 
are by-products of industrial processes and 
petroleum production, and which can also come 
from gas stations, urban stormwater runoff, and 
septic systems.

Radioactive contaminants, which can be 
naturally-occurring or be the result of oil and gas 
production and mining activities.

In order to ensure tap water is safe to drink, the EPA establishes regulations that limit the amount of certain 
contaminants in water provided by public water systems. Food and Drug Administration regulations set limits 
for contaminants in bottled water that must provide the same protection of public health.

Understanding Salem’s  
Source Water Assessment
THE CITY OF SALEM’S SOURCE WATER ASSESSMENT was completed in 2003 with assistance from 
the Oregon Department of Environmental Quality. It provides an inventory of potential contaminant 
sources that could pose a risk to water quality of the North Santiam, which is Salem’s primary 
drinking water source. As required by the Federal Safe Drinking Water Act, the assessment also 
identifies sensitive areas where the water supply may be more vulnerable to impact by these 
potential contaminant sources. These sensitive areas include those close to bodies of water, and 
areas where runoff and erosion potentials are highest. 
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Salem’s Sources for Drinking Water
FOR MORE THAN 75 YEARS, the City of Salem has been getting its drinking water supply from the 
North Santiam River. This unique river source flows roughly 90 miles from the high ridges of the 
Cascade Range down to the Mid-Willamette Valley towards Salem; an area of about 760 square miles. 
It provides high-quality river water for many communities along its route, and specifically for Salem, 
this high quality water is suitable for a more natural filtering process, called slow sand filtration, 
at the Geren Island Water Treatment Facility. Following slow sand filtration, the water is further 
disinfected by adding sodium hypochlorite (liquid chlorine), fluorosilicic acid (liquid fluoride) for 
fluoridation, and sodium carbonate (soda ash) which adjusts the pH and minimizes the corrosion of 
lead and copper from household plumbing. 

Additionally, the City utilizes an Aquifer Storage and Recovery (ASR) system, which is located in 
south Salem. During the winter months, when flows in the river are high and there is a low demand 
for water by customers, treated drinking water is injected into the ASR system. The water is stored 
in a naturally existing aquifer located 350 feet below Woodmansee Park. During the summer 
months, when the river is flowing low and customer water demand is high, water is pumped back 
to the surface and recovered from the ASR system. The recovered water is treated with calcium 
hypochlorite (chlorine) for disinfection and then conveyed to the distribution system, serving the 
south Salem water customers. 

Contaminants in Drinking Water
The City continues to monitor activities that 
may impact its drinking water source, within the 
North Santiam River Watershed. Activities that 
contribute to contaminant sources such as runoff 
and erosion, which increases sediment and 
turbidity, includes loose dirt, topsoil, minerals, 
sand and silt from roads and highways. It can 
also result from excessive removal of vegetation 
from grazing animals, forest practices, and 
farming practices.

The City works together with federal and state 
agencies, as well as other groups and individuals 
to reduce these impacts to the drinking water 
source. City staff also samples and monitors at 
various sites within the City to assure safe and 
high quality water be provided to its customers. 

Salem’s Source Water Assessment is available on 
the City’s website at www.cityofsalem.net/water. 
The report is also available by calling the Water 
Quality Hotline at 503-588-6323, or by emailing 
a request to water@cityofsalem.net. 
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Salem’s Water System serves a 
population of 192,000 daily from the North 
Santiam River Watershed

Where Does  
Salem’s Water 
Come From?
The supply of water begins with a raindrop that falls within 
the North Santiam Watershed boundary, on the west side of 
the Cascade Range. It flows over land and through soil into the 
North Santiam River. It is stored briefly at Detroit Dam until it 
is released to flow towards other small cities and City of Salem.
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What Is in Salem’s Drinking Water?
2016 Water Quality Data  

from Geren Island Treatment Facility, Distribution System, and Salem Water Customers
TEST DATE 

TESTED UNIT MCLG 
(MRDLG) MCL (MRDL) DETECTED  

LEVEL
LOWEST 
RANGE

HIGHEST 
RANGE VIOLATION MAJOR SOURCES

Inorganic

Fluoride1 2016 ppm 4 4 Average: 0.64 0.50 0.71 NO Erosion of natural deposits; water 
additive—promotes strong teeth

Nitrate 2016 ppm 10 10 0.10 One sample collected NO Runoff from fertilizer use; leaching from 
septic tanks; erosion of natural deposits

Nitrate-Nitrite 2016 ppm 10 10 0.10 One sample collected NO Runoff from fertilizer use; leaching from 
septic tanks; erosion of natural deposits

Barium 2016 ppm 2 2 0.002 One sample collected NO
Discharge of drilling wastes; discharge 
from metal refineries; erosion of natural 
deposits

Copper 2016 ppm 1.3 AL = 1.3 90th Percentile: 0.342 
Homes exceeding: 0 < 0.03 0.56 NO Corrosion of household plumbing 

systems

Lead 2016 ppb 0 AL = 15 90th Percentile: 5.9 
Homes exceeding: 2 < 1.0 23 NO Corrosion of household plumbing 

systems

Microbiological

Turbidity 2016 NTU N/A TT
100% of samples meet 

turbidity standards
Average: 0.13

0.05 0.34 NO Erosion and soil runoff

Total coliform
Through 

March 
31, 2016

No 
units

0

Presence of coliform 
bacteria in > 5% of 
monthly samples

360 samples 
collected; no coliform 
bacteria were present 

in any samples

None None NO

Naturally present in the environment

Fecal coliform or E. coli 
bacteria 0

Fecal coliform or  
E. coli bacteria were 

not detected
Human or animal fecal waste

Total coliform

Starting 
April 1, 
2016

N/A TT
1,080 samples 

collected; no coliform 
bacteria were present 

in any samples
Naturally present in the environment

E. coli bacteria 0

Routine and repeat 
samples are total 

coliform-positive and 
either E. coli-positive 
or the water supplier 
fails to collect repeat 
samples following E. 
coli-positive routine 

sample or system 
fails to analyze total 

coliform-positive 
repeat sample for 

E. coli

E. coli bacteria were 
not detected Human and animal fecal waste

Disinfection By-Products, By-Product Precursors, and Disinfectant Residual

Haloacetic acids 2016 ppb 0 60 Locational Running 
Annual Average: 35 3 57  NO By-product of drinking water 

disinfection

Total Trihalomethanes 2016 ppb 0 80 Locational Running 
Annual Average: 40 14 53 NO By-product of drinking water 

disinfection

Total Organic Carbon 2016 ppm N/A TT Raw Water Annual 
Average: 1.24 0.87 2.0 NO Naturally present in the environment

Chlorine Residual 2016 ppm 4.0 4.0 Entry Point  
Average: 1.18 0.41 1.57 NO Remaining chlorine from disinfection 

process

Organic Constituents
2, 4-D 2016 ppb 70 70 0.12 One sample collected NO Runoff from herbicide used on row crops

Unregulated Constituents
Sodium 2016 ppm 202 4.5 4.4 4.5 NO Erosion of natural deposits
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Units of Measurement
Parts per Million (ppm)  
One part per million is equal to one cup of food coloring in 
an Olympic size swimming pool (130,000 gallons)

Parts per Billion (ppb)  
One part per billion is equal to one drop of food coloring in 
an Olympic size swimming pool (130,000 gallons)

Nephelometric Turbidity Unit (NTU)  
The standard unit of measurement used in water analysis 
to measure turbidity in water samples.

Picocuries per Liter (pCi/L)  
One part per billion of a curie per liter of water, used to 
measure radiation at very low levels.

Definitions
Maximum Contaminant Level Goal (MCLG) 
The level of a contaminant in drinking water below which 
there is no known or expected risk to health. MCLGs allow 
for a margin of safety.

Maximum Contaminant Level (MCL) 
The highest level of a contaminant allowed in drinking 
water. MCLs are set as close to the MCLGs as feasible using 
the best available treatment technology.

Action Level (AL) 
The concentration of a contaminant which, if exceeded, 
triggers treatment or other requirements a water system 
must follow.

Treatment Technique (TT)  
A required process intended to reduce the level of a 
contaminant in drinking water.

Maximum Residual Disinfectant Level (MRDL)  
The highest level of a disinfectant allowed in drinking 
water. There is convincing evidence that addition of 
a disinfectant is necessary for control of microbial 
contaminants.

Maximum Residual Disinfectant Level Goal (MRDLG) 
The level of a drinking water disinfectant below which 
there is no known or expected risk to health. MRDLGs do 
not reflect the benefits of the use of disinfectants to control 
microbial contamination.

2016 Water Quality Data  
from Aquifer Storage and Recovery Wells

TEST DATE 
TESTED UNIT MCLG 

(MRDLG)
MCL 

(MRDL)
DETECTED  

LEVEL
LOWEST 
RANGE

HIGHEST 
RANGE VIOLATION MAJOR SOURCES

Inorganic

Barium 2016 ppm 2 2 0.0021 One sample collected NO Discharge of drilling wastes; discharge from 
metal refineries; erosion of natural deposits

Fluoride 2016 ppm 4 4 0.55 One sample collected NO Erosion of natural deposits; water additive—
promotes strong teeth

Radioactive Constituents
Combined Radium2 2014 pCi/L 0 5 1.01 One sample collected NO Erosion of natural deposits

Disinfection By-Products, By-Product Precursors, and Disinfectant Residual
Haloacetic acids 2016 ppb 0 60 4.3 One sample collected  NO By-product of drinking water disinfection

Total Trihalomethanes 2016 ppb 0 80 55 One sample collected NO By-product of drinking water disinfection

Total Organic Carbon 2016 ppm N/A TT 0.68 One sample collected NO Naturally present in the environment

Unregulated Constituents
Sodium 2016 ppm 203 6.8 One sample collected NO Erosion of natural deposits

1	 The City of Salem was conducting maintenance on the flouridation equipment from August 15, 2016–December 9, 2016.
2	 The City of Salem is required to report any detected contaminant within the last five years.
3	 EPA advisory level only.
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City Conducts Lead and Copper 
Sampling in 2016
IN 2016, THE CITY OF SALEM CONDUCTED LEAD and copper sampling as mandated by the Lead 
and Copper Rule (LCR). From June 1, 2016 through September 30, 2016, 89 water samples were 
collected from Tier 1 homes and analyzed for lead and copper. Of the 89 samples, only two 
samples exceeded the Action Level (AL) for lead and none of the samples exceeded the AL for 
copper.   

The Oregon Health Authority requires that the City collect and analyze a minimum of 50 water 
samples from Tier 1 homes. Assessments made in the 1990s identified 147 Tier 1 homes in Salem 
that met the qualifications for ongoing lead and copper sampling. Tier 1 homes, built between 
1983 and 1985, are considered most at risk because of lead or lead-based plumbing components 
used during construction.

If present, elevated levels of lead can cause serious health problems, especially for pregnant 
woman and young children. Lead in drinking water is mostly from materials and components 
in service lines and home plumbing. The City of Salem is responsible for providing high-quality 
drinking water, but cannot control the variety of materials used in plumbing components.

When your water has been sitting for several hours, you can minimize the potential for lead 
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or 
cooking. If you are concerned about lead in your water, you may wish to have your water tested. 
Information on lead in drinking water, testing methods, and steps you can take to minimize your 
exposure is available from the Safe Drinking Water Hotline at 1-800-426-4791 or at www.epa.gov/
safewater/lead.  

Free Lead Testing 
for Salem Water 
Customers

The City of Salem offers free lead testing to its water 
customers. If you are concerned about the levels of 
lead in your home and would like to request a free test, 
please call the Water Quality Hotline at 503-588-6323.
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Other Results
Turbidity is a measure of water’s clarity. High turbidity (muddy water) 
results from suspended soil and organic matter in water. This can 
increase the risk of contamination by interfering with the drinking 
water treatment process. All of the City’s turbidity samples were below 
required levels.

Radon is a naturally-occurring radioactive gas found throughout the 
U.S., more often in groundwater than surface water. Radon levels taken 
from Salem’s Aquifer Storage and Recovery (ASR) wells are consistent 
with levels typically found in Salem area groundwater.

Cryptosporidium is a harmful microbial pathogen found in 
surface water throughout the U.S. Cryptosporidium may cause 
cryptosporidiosis, an abdominal infection. Cryptosporidium must be 
ingested to cause disease and may be spread through means other than 
drinking water. Monitoring in 2016 did not detect Cryptosporidium in 
untreated North Santiam River source water.

Ways to Get Involved!
Salem City Council
Salem City Council is the policy-making body 
for the water system. The Council meets on the 
second and fourth Mondays of each month at 6 
p.m. (in December, the first and second Monday 
at 6 p.m.). The meetings are open to the public 
and are held in the City Council Chambers in 
Room 240 of the Vern Miller Civic Center at 555 
Liberty Street SE, Salem, Oregon. Feel free to call 
at 503-588-6091, or visit www.cityofsalem.net 
for more information. 

North Santiam Watershed Council
The North Santiam Watershed Council members 
are local volunteers who act together to provide 
opportunities for stakeholders to cooperate in 
promoting, improving and sustaining the health 
of the North Santiam River Watershed, and its 
communities. The Council hosts events such 
as restoration project tours and river clean-ups 
during the year. Watershed Council meetings are 
open to the public and are held every second 
Thursday of each month (except December) 
at 6 p.m. at the Stayton Community Center at 
400 West Virginia Street, Stayton, Oregon. Call 
503‑930-8202 or visit www.northsantiam.org.

NTU

Rn

Crypto
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Water Conservation
 
Conservation Starts at Home
On average, one person uses over 100 gallons of water per day. Each water customer in the City of 
Salem can help conserve water by changing daily practices at home or work. Even a posting sign 
about water conservation tips is helpful. Some small changes include:

•	 Turn off the tap while brushing your teeth or 
washing your hands.

•	 Use a shower bucket. Instead of letting water 
run down the drain, collect it using a bucket 
and then water plants, or fill watering bucket 
for pets.

•	 Wash your cars on the lawn.

•	 Fix leaky toilets and faucets. Surprisingly, one 
drip per a second can add up to a lot in a day, 
and a year. This could be fixed and money 
can be saved. 

•	 Landscape with plants, shrubs and trees 
that are suitable for this climate, and don’t 
require excess watering during the summer. 
Remember, one inch per week.

The City of Salem can provide leaky toilet detection tablets and drip calculators. One can determine 
a leak by adding food coloring in the toilet tank. If the color shows up in the bowl without flushing, 
you have a leak. Good resources for native plants would include organizations and agencies like 
Marion Soil & Conservation District. For more information, go to www.marionswcd.net. To learn 
more about the tips listed above or about water conservation, visit the EPA Water Sense website at 
www.epa.gov/WaterSense. 

City Offers Free Conservation Kits to Water Customers
Retrofitting existing fixtures can help reduce the amount of water you use every day and will help 
save money on your utility bill. The City offers free indoor and outdoor water conservation kits to its 
customers. To request a free water conservation kit, please call the Water Quality Hotline at 503-588-
6323, or email us at water@cityofsalem.net.

One Inch Per Week Program
As much as 50 percent of water used outdoors is wasted from inefficient watering methods and 
systems. During the summer months, a high demand of water supply to customers comes at a 
period when water resources are already stressed due to hotter temperatures, drier conditions, and 
increased demand from vegetative growth. With this in mind, it is important to maintain a careful 
balance of your water needs, but to also keep in mind that the water used for drinking water comes 
from a river that is shared by other communities, wildlife, fish, and recreational users.

There are many uses for water during the summer months, including washing cars and walkways, 

fact: 
A leaky toilet could waste up to  
200 gallons of water per day
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filling pools, and watering gardens, lawns and landscapes. 
There is an effective way to decrease outdoor water 
usage, thus saving money, water and energy. By giving 
your lawn only what it needs, you will potentially improve 
the durability of grass, reduce the need for chemical 
amendments like fertilizers, and decrease lawn mowing 
frequency. This will also improve local stream habitats for 
fish and wildlife, and improve water quality healthy for all 
downstream users on the Willamette River. Tips to efficiently 
improve your landscape include:

•	 Raise your lawn mower blade height to three inches. 
Longer grass blades retain more moisture, help keep 
weeds to a minimum, and encourage roots to grow 
deeper. Keep the mower blade sharp.

•	 Water deeply and infrequently. This encourages deep 
and strong root systems. Generally, landscapes need no 
more than one inch per week. 

•	 Replace your irrigation system’s clock timer controller 
with a weather-based irrigation controller, or a soil 
moisture sensor. 

•	 Water early in the morning or late in the evening when 
temperatures are cool and the sun is low.

•	 Use mulch around vegetated areas. Mulch help retain 
moisture and keeps weeds out.

•	 Contact Oregon State University agriculture extension or 
other university extensions about fertilizer guides and 
applications. This will determine how much fertilizer is 
needed and reduce excess fertilizers from being used by 
unwanted vegetation like algae or weeds, or washing 
into nearby streams. It will also save costs. Remember, 
you can always add more.

Request a free One Inch per Week lawn watering gauge, 
provided by the City of Salem. To find out more information, 
call the Water Quality Hotline at 503-588-6323, or email 
water@cityofsalem.net.

9.520 
billion gallons

total water produced  
by the City of Salem in 2016

43.35 
million gallons

peak daily water usage  
August 20, 2016

22.20 
million gallons

average daily winter demand 
Jan.-Apr. and Oct.-Dec. 2016

By the Numbers

32.40 
million gallons

average daily summer demand 
June-September 2016
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Salem Families Benefit 
from Low-Income 
Assistance Program
THE LOW-INCOME UTILITY ASSISTANCE PROGRAM, sponsored 
by the City of Salem, is dedicated to helping individuals and 
families facing financial difficulties to pay their City utility bills. 
The program is possible due to generous utility customers making 
voluntary, tax-deductible donations used exclusively for low-
income assistance. These donations are matched by the City of 
Salem up to a $10,000 maximum per year.

In 2016, a total of $14,670.74 was distributed to 157 families 
and individuals who would have otherwise faced possible water 
service disruption. Currently, the donation amounts received 
are not enough to keep up with the low-income requests for 
distribution.

If you would like to donate to the Low-Income Utility Assistance 
Program or if you are in need of low-income assistance for 
your City of Salem utility bill, please visit our website at 
www.cityofsalem.net or contact Customer Services Utility Billing 
at 503‑588‑6099 for more information.

$14,670.74
was given to

157 
low-income 

families

Stormwater Runoff vs. Wastewater: 
What’s the Difference?
Salem has two separate drainage systems: one 
used to carry stormwater runoff, and the other to 
carry wastewater (sewage). Salem’s wastewater 
system collects water used in homes, businesses, 
and schools and carries the water to a wastewater 
treatment facility where it is treated before the 
water is released into the Willamette River.

In some cities, the wastewater and stormwater 
systems are combined, but not in Salem. Salem’s 
stormwater pipes are separate from the wastewater 
pipes. Unlike the sewer system, the stormwater 
 

system begins at the drains in the streets and leads 
directly to the nearest stream or to the Willamette 
River without treatment.

As stormwater runs off roofs, yards, and streets, it 
picks up pollutants on its path to the storm drain 
system, and eventually to the Willamette River. 
People fish, recreate, and use the Willamette as a 
source of drinking water. Fish and other aquatic 
animals depend on clean water as well. For these 
reasons, water pollution prevention is important! 
To learn more about what you can do to keep water 
clean, go to www.cityofsalem.net/clean-streams. 
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It is the City of Salem’s policy to assure that no person shall be discriminated against on the grounds of race, religion, color, sex, marital status, familial 
status, national origin, age, mental or physical disability, sexual orientation, gender identity, and source of income, as provided by Salem Revised Code 
Chapter 97. The City of Salem also fully complies with Title VI of the Civil Rights Act of 1964, the Americans with Disabilities Act of 1990, and related 
statutes and regulations in all programs and activities. Special accommodations are available, upon request, for persons with disabilities or those 
needing sign language interpretation or languages other than English. To request accommodations or services, please call 503‑588‑6211.

1410 20TH STREET SE BLDG 2 
SALEM OR  97302-1200

THE FEDERAL SAFE DRINKING WATER ACT requires this annual 
water quality report be made available to every customer to provide 
information regarding the quality of the community’s drinking water. 
If you would like to receive a printed copy of this report, please 
call 503‑588‑6333. If you have any questions or comments, please 
email water@cityofsalem.net or call the Water Quality Hotline at 
503‑588‑6323.

US EPA
Safe Drinking Water Hotline  
1-800-426-4791  
www.epa.gov

Oregon Health Authority
Drinking Water Program  
971-673-0405  
http://public.health.oregon.gov/
HealthyEnvironments/DrinkingWater  
(Salem’s ID# 00731)

City of Salem Public Works Department
City of Salem Website  
www.cityofsalem.net

Water Quality Hotline  
503-588-6323  
water@cityofsalem.net

Water Conservation Hotline  
503-588-6323  
water@cityofsalem.net

Water Outreach and Education Program  
To arrange a classroom presentation, field trip, or 
community service project, call 503-588-6211

Want to 
Learn More?

PWS – OR4100731
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Exhibit:  C-1
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Strength Qu, (tsf)

0.25 to 0.50
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2.00 to 4.00

> 4.00

less than 0.25

0.50 to 1.00

Grab
Sample

Shelby
Tube

Standard
Penetration
Test

Non-plastic
Low
Medium
High

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

GENERAL NOTES

Over 12 in. (300 mm)
12 in. to 3 in. (300mm to 75mm)
3 in. to #4 sieve (75mm to 4.75 mm)
#4 to #200 sieve (4.75mm to 0.075mm
Passing #200 sieve (0.075mm)

Particle Size

< 5
5 - 12
> 12

Percent of
Dry Weight

Descriptive Term(s)
of other constituents

RELATIVE PROPORTIONS OF FINES

0
1 - 10
11 - 30

> 30

Plasticity Index

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 principally described as clays 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.

LOCATION AND ELEVATION NOTES

Percent of
Dry Weight

Major Component
of Sample

Trace
With
Modifier

RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY

Trace
With
Modifier

DESCRIPTIVE SOIL CLASSIFICATION

Boulders
Cobbles
Gravel
Sand
Silt or Clay

Descriptive Term(s)
of other constituents

< 15
15 - 29
> 30

Term

PLASTICITY DESCRIPTION

Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

Water Level After
a Specified Period of Time

Water Level After a
Specified Period of Time

Water Initially
Encountered

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Photo-Ionization Detector

Organic Vapor Analyzer

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.
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Weathered0 - 1

Descriptive
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(Consistency)

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field

visual-manual procedures or standard penetration resistance

Very StiffVery Dense

HardDense 30 - 50 Stiff

Medium-Stiff 4 - 8 Medium Hard

< 20Very Soft0 - 3Very Loose

Loose 4 - 9

Medium Dense 10 - 29

RELATIVE DENSITY OF COARSE-GRAINED
SOILS

CONSISTENCY OF FINE-GRAINED SOILS BEDROCK



Exhibit C-2 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 
Symbol 

Group Name B 

Coarse Grained Soils: 
More than 50% retained 
on No. 200 sieve 

Gravels: 
More than 50% of 
coarse fraction retained 
on No. 4 sieve 

Clean Gravels: 
Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-graded gravel F 

Cu  4 and/or 1  Cc  3 E GP Poorly graded gravel F 

Gravels with Fines: 
More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F,G,H 

Fines classify as CL or CH GC Clayey gravel F,G,H 

Sands: 
50% or more of coarse 
fraction passes No. 4 
sieve 

Clean Sands: 
Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-graded sand I 

Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I 

Sands with Fines: 
More than 12% fines D 

Fines classify as ML or MH SM Silty sand G,H,I 

Fines classify as CL or CH SC Clayey sand G,H,I 

Fine-Grained Soils: 
50% or more passes the 
No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line J CL Lean clay K,L,M 

PI  4 or plots below “A” line J ML Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K,L,M,N 

Liquid limit - not dried Organic silt K,L,M,O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K,L,M 

PI plots below “A” line MH Elastic Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K,L,M,P 

Liquid limit - not dried Organic silt K,L,M,Q 

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 
 

A Based on the material passing the 3-inch (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D
 

F If soil contains  15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add “with organic fines” to group name. 
I If soil contains  15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” 

whichever is predominant. 
L If soil contains  30% plus No. 200 predominantly sand, add “sandy” to 

group name. 
M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI  4 and plots on or above “A” line. 
O PI  4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
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Geotechnical Investigation Summary Checklist for Costco Wholesale Projects

Geotechnical Investigation Summary Checklist

General Information

Costco Wholesale Real Estate Main Contact: Peter Kahn

Geotechnical Main Contact:  James M. Schmidt, PE

Geotechnical Engineer of Record:  Kristopher T. Hauck, PE

Project Location

CW #:  17-0460

Warehouse #:

Report Date: April 16, 2018

Consultant Project/Document Number: 49145137

Addendums (List):

Report Purpose: ☐ Preliminary ☐☐ Draft X Final ☐ Addendum/Revision
Geotechnical Investigation

Summary Checklist Yes No or
NA Describe / Comments Report

Section
Pre-existing Conditions / Information

Developer provided geotechnical report (describe): ☐ X

Pre-existing development (describe) ☐ X
Previous grading onsite with fills
on the order of up to 20 feet
encountered in the borings.

4.1 and
4.2

Foundation type (describe): X ☐ Spread footings 4.3

Performance Issues (describe): ☐ X

Environmental Issues (describe) ☐ X See Phase I ESA report
Site Grading Records (stripping, compaction test results, field
reports, etc.) ☐ X

Typical Building Structural Design Criteria

Other (describe):  Fuel facility canopy

Building size (describe):  160k Master Footprint

Typical wall loading
3,000 pounds per linear foot (1361 kilograms per 0.31 m) for
Metal Buildings ☐

4,500 pounds per linear foot (2041 kilograms per 0.31 m)
CMU or pre-cast X ☐ 2.1

Typical column loading

120,000 pounds (54430 kilograms) in non-snow regions X ☐ 2.1

150,000 pounds (68040 kilograms) in snow regions ☐

Typical canopy loading: 50,000 pounds (22680 kilograms) X ☐ 2.1

Typical floor slab loading



Geotechnical Investigation
Summary Checklist Yes No or

NA Describe / Comments Report
Section

500 pounds per square foot (24 kPa), (psf, total) X ☐ 2.1

250 pounds per square foot (12kPa) (dead) at rack areas X ☐

150 pounds per square foot (7.2kPa) (dead) at non-rack areas X ☐

350 pounds per square foot (16.8kPa) (live) X ☐

Paving Design (twenty (20) year life)
Heavy Duty paving shall accommodate thirty (30) trucks per
day (Traffic Index of 7.0) X ☐ 4.7

Light Duty paving shall Accommodate 6,600 cars per day
(Traffic Index of 5.0) X ☐ 4.7

Performance Grade (PG) binder oil identified for local climate
conditions X ☐ 4.7

Site Grading Conditions/Assumptions

Deviations to Typical Criteria (list / describe): ☐ X

Design Finished Floor Elevation (FFE) (describe): X ☐ EL 365 feet 2.1

Basis for FFE (assumed, per Civil) (describe): X ☐
Green ink grading plan dated
3/16/2018 by DOWL. 2.1

Effects of change to assumed FFE (describe): ☐ X None expected

Maximum anticipated cuts (describe): X ☐ 12 feet or less 2.1

Maximum anticipated fills (describe): X ☐ 12 feet or less 2.1

Cross sections prepared for sites that are not essentially flat X ☐ App A

Amount of import / export anticipated (describe): ☐ ☐ Unknown

Frost Depth (describe): X ☐ 4.3.1

Retaining walls

Number of walls (describe): X ☐
Near north and south sides of
property

Height / Length of walls (describe): X ☐ About 7 to 33 feet (see civil)

Wall construction / type (describe): X ☐ Concrete/MSE

Cut / fill transition in pad (describe): X ☐ 12 feet or less 2.1

Offsite Improvements (describe) ☐ X

Fieldwork / Results

Due Diligence Design Criteria

Version (describe): X ☐
2016 Costco Wholesale
Development Requirements

Followed Criteria? X ☐

Deviations to standard investigation (describe): ☐ X

Groundwater

Depth (describe): X ☐ Elevation 343 feet at boring F-4 3.3

Perched ☐ X

Expected seasonal fluctuation (describe): X ☐  Unknown
3.4,
4.2.7,
4.4

  Piezometers installed? X ☐ Boring F-4 location

Unusual / Challenging Soils conditions encountered



Geotechnical Investigation
Summary Checklist Yes No or

NA Describe / Comments Report
Section

Moisture-sensitive soils X ☐ 4.2.1

Undocumented fill X ☐
SE and NE corner of building pad
and NE corner of the site 4.1

Unsuitable soils (require removal) ☐ X

Wet soils ☐ X

Debris ☐ X

Bedrock / potential non-rippable conditions X ☐ Shallow rock in SW corner of site 4.2.4

Refusal X ☐ Shallow rock in SW corner of site 4.2.4

Collapsible soils ☐ X

Expansive soils ☐ X

Compressible soils ☐ X

  Liquefaction ☐ X

  Sinkholes ☐ X

  Other (describe): ☐ X

Potential Contamination Identified

  Soil ☐ X See Phase I ESA

 Groundwater ☐ X See Phase I ESA

Restoration of Disturbed Areas

  Backfilled with soil X ☐

  Backfilled with grout ☐ X

  Other (describe): ☐ X

Topsoil samples collected / analyzed X ☐ App B

Corrosivity testing performed/addressed X ☐ App B

Culinary water quality testing performed X ☐
City of Salem Public Works
Department report App B

Report

Executive summary X ☐ Ex Sum

Wet weather construction recommendations X ☐ 4.2.10

Pad winterization/pad recommendations ☐ X

Frost protection recommendations X ☐ 4.3

Design Parameters

Fill material parameters provided

Structural fill (below foundations, slabs) X ☐ 4.2.2

Site grading fill (below pavements, flatwork) X ☐
4.2.1,
4.5.2,
4.7.1

Select backfill (behind truck dock walls, foundations, grade
beams, etc.) X ☐ 4.6

Trench backfill X ☐ 4.2.2

Drainage fill ☐ X



Geotechnical Investigation
Summary Checklist Yes No or

NA Describe / Comments Report
Section

Frost resistant fill ☐ X

Slab base aggregate X ☐
¾”-0 dense-graded aggregate
base 4.5.1

Limits of debris / unsuitable removal provided ☐ X NA

Over-excavation / recompaction required

Depth (describe): X ☐

24”-36” remove and replace with
select structural fill under footings

12” scarify, moisture condition,
and recompact under pavements
and floor slabs

4.3, 4.5,
4.7

Extent (include cross-section diagram) X ☐

Pad subgrade stabilization required (describe): ☐ X

Surcharge

Height (describe): ☐ X

Lateral extent (describe): ☐ X

Estimated duration (describe): ☐ X

Shallow Foundations
Pounds per square foot (kPa per m) allowable soil bearing
pressure (describe): X ☐ 3,000 psf 4.3.1

Deep Foundations

Type (describe): ☐ X

Options and Value Engineering Matrix provided ☐ X

Floor Slabs

Unreinforced (>2500 pound per square foot) (>120 kPa) X ☐

Reinforced (describe why) ☐ X
Subgrade modulus (pounds per square inch per inch (kPa /
mm) (describe): X ☐ 150 pci 4.5.1

Base Material thickness: X ☐
(minimum six (6) inch (152.4 mm))
(ODOT ¾”-o dense-graded
aggregate base)

4.5.1

Seismic Conditions

Governing Building Code (IBC, UBC, other) X ☐
2014 Oregon Structural Specialty
Code

Geologic Hazard Identified ☐ X

Proximity to earthquake fault zone(s) ☐ X

Proximity to seismic hazard zone(s) ☐ X

Potential for liquefaction ☐ X

Potential for lateral spreading ☐ X

Potential for seismic settlement ☐ X

Potential for slope stability/landslides ☐ X

Potential for ground shaking or geologic hazards ☐ X

Retaining Walls X ☐ 4.6



Geotechnical Investigation
Summary Checklist Yes No or

NA Describe / Comments Report
Section

Recommended Wall Types ☐ X

Recommend Terracon Design ☐ ☐ Unknown

  Lateral earth pressure design values

Active: X ☐ 4.6

At-rest: X ☐ 4.6

Passive: X ☐ 4.6

Seismic: X ☐ 4.6

Backfill material, placement requirements X ☐ 4.6

Drainage requirements and cross-section drawing X ☐ 4.6

Finger Drains

Required for frost ☐ X

Recommended for long term maintenance and
constructability X ☐ 4.7.2

Pavement

Pavement subgrade stabilization required (describe): ☐ X 4.7.1

Asphalt mix design specified X ☐ 4.7.3

Heavy and light duty pavement sections specified X ☐ 4.7.3

Alternative pavement sections identified X ☐ Rigid concrete 4.7.3

Specification for offsite pavement sections included ☐ X

Data Gaps / Unknowns (describe): X ☐
Subsurface information for
planned retaining walls 4.12
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 PROJECT OVERVIEW & DESCRIPTION SECTION  1 

1.1 SIZE & LOCATION OF PROJECT 
The proposed public improvements project has several locations around the 2500-2600 
block of Boone Rd SE. The sum of the improvement project areas is approximately 
110,400 square feet. Refer to the Overall Stormwater Map in Appendix B and Civil 
Drawings for site maps of the project area.  

1.2 BRIEF DESCRIPTION OF PROJECT SCOPE AND PROPOSED 
IMPROVEMENTS 

The project scope includes several public improvements around the 2500-2600 block of 
Boone Rd SE. Improvements include a traffic signal at the Boone Rd SE and Battle 
Creek Rd intersection with the addition of a left turn lane at the west side of the 
intersection on Boone Rd, widening approximately 650 feet of the north side of Boone 
Rd from its intersection with 27th Ave SE to the west, and widening 27th Ave SE from 
Boone Rd SE to Kuebler Blvd with a roundabout interchange. 

Associated stormwater improvements include ROW planters along the 27th Ave 
roundabout. Existing stormwater facilities recently constructed with the City’s Kuebler 
Blvd Widening projects (Kuebler Widening) are also utilized.  

1.3 DESCRIPTION AND SIZE OF WATERSHED DRAINING TO THE SITE 
Of the 110,400 square foot project area, 68,360 square feet is new or replaced 
development requiring stormwater treatment and detention. Much of the proposed 
roadway improvements are a grind and inlay of the existing streets which do not require 
stormwater management per City Standards. The 68,360 square feet of new or replaced 
development does not include the 650 feet of street widening along Boone Rd. This 
improvmenet drains to an existing swale and has already been permitted through wetland 
permitting and therefore does not require additional stormwater facilities.  
 
Stormwater runoff is managed by proposed facilities in 27th Ave and existing facilities 
along Kuebler Blvd. Methods of stormwater treatment and detention are discussed further 
in Section 3 of this report.  
 
Ground surface adjacent to the western edge of the proposed 27th Ave improvements 
drains to the street by overland flow under existing conditions. However, the proposed 
future shopping development on the property will be graded to drain a majority of runoff 
away from 27th Ave and will connect to storm drains downstream of the proposed 27th 
Ave stormwater facilities. A portion of the driveway to the future shopping development 
(4,080 square feet) will drain to the proposed 27th Ave stormwater facilities. This 
drainage will be over-detained and over-treated by the shopping development and 
therefore will pass through the 27th Ave facilities undetained. Refer to the Grading and 
Storm Drainage Plans of the Kuebler Gateway Shopping Center drawings. 
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1.4 DESCRIPTION OF THE EXISTING SITE CONDITIONS, CONSTRAINTS, 
SENSITIVE AREAS & WATERWAYS 

The existing improvement sites along Boone Rd and 27th Ave are collector streets with 
drainage ditches. There are no existing sensitive areas or waterways.  

1.5 SUMMARY OF EXISTING TREES & NATIVE VEGETATION 
The existing sites are predominately paved roadway. The 27th Ave and Boone Rd 
widening sites have existing shrubs and grasses along roadside drainage ditches. The 
Boone Rd/Battle Creek Rd intersection improvement has shrubs and several mature trees 
bordering Boone Rd to be protected. No existing trees are removed by the proposed 
project.  

1.6 SUMMARY OF GREEN STORMWATER INFRASTRUCTURE 
Per Appendix 4E of the City of Salem Design Standards, a large project will be 
considered to have met the maximum extent feasible (MEF) requirement when the 
stormwater runoff from the total amount of new plus replaced impervious surfaces flows 
into an area set aside for GSI that is at least 10% of the total area of the new plus replaced 
impervious surfaces or at least 80% of all impervious area is treated by GSI. This design 
provides GSI treatment for an area greater than the equivalent disturbed area, therefore 
meeting MEF for GSI. 

1.7 REGULATORY PERMITS REQUIRED 
A 1200-C permit from DEQ will be required since more than one acre is disturbed by the 
project. City of Salem permits are also required.  No other permits are required for this 
project.  

1.8 100 YEAR STORM ESCAPE ROUTES 
Please refer to the Developed Basin Map in Appendix B for 100 year storm overflow 
routes. 
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 METHODOLOGY SECTION  2 

2.1 DEPTH TO GROUNDWATER 
Per the Geotechnical Report for the City of Salem’s Kuebler Blvd Widening project, 
groundwater was measured 10 feet below the ground surface near the proposed project 
site. The proposed stormwater design utilizes drain rock up to 5.75 feet below ground 
surface, which meets the required 3 feet of separation from groundwater per COS Design 
Standards.  

2.2 DELINEATION OF EXISTING TREES AND NATIVE VEGETATION  
The existing sites are predominately paved roadway. The 27th Ave and Boone Rd 
widening sites have existing shrubs and grasses along roadside drainage ditches. The 
Boone Rd/Battle Creek Rd intersection improvement has shrubs and several mature trees 
bordering Boone Rd to be protected. No existing trees are removed by the proposed 
project.  

2.3 MAXIMUM INFILTRATION AND VEGETATIVE TREATMENT  
A recently constructed nearby rain garden at the southwest corner of 27th Ave and 
Kuebler Blvd (referred to as RG2 in the Stormwater Management Report for the Kuebler 
Widening project) has been observed with poor infiltration. Due to the close proximity to 
the poor-draining soils, it is proposed to assume zero infiltration for design. 

The entire disturbed area is 68,360 square feet. The proposed stormwater design will treat 
an area greater than the entire disturbed area (69,990 square feet) utilizing new filtration 
ROW planters in 27th Ave and an existing rain garden at the southwest corner of Kuebler 
Blvd and 27th Ave, therefore meeting MEF for GSI.  

2.4 SOIL INFORMATION 
The pre-developed project site contains hydrologic soil group B and C-rated soils. 
However, due to the close proximity to the poor-draining soils observed at 27th Ave and 
Kuebler Blvd mentioned above, it is proposed to assume the existing soils have a 
hydrologic soil rating of D. Per the COS Design Standards the pre-developed site was 
covered in a combination of woods and good-grass, which corresponds to a pre-
developed curve number of 79 for D-rated soils per the City of Salem Design Standards. 
Refer to the Soils Report in Appendix A for more details.  

2.5 HAZARDOUS MATERIAL  
The applicant is not aware of any hazardous material contamination onsite.  
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 ANALYSIS SECTION  3 

3.1 METHODS & SOFTWARE USED 
HydroCAD modeling software was used to size the stormwater facilities. The Santa 
Barbara Unit Hydrograph Type 1A storm was used to model the required design storms. 
Per the City of Salem (COS) Design Standards the design storms used were the 1.38 inch, 
24-hour (water quality storm), half the 2-year, 24-hour and the 10-year, 24-hour storm 
events. 

Table 1 | City of Salem 24-hour Design Storms  
 24-Hour Rainfall Depths for Salem, OR 

Recurrence Interval, Years WQ 2 5 10 25 50 100 
24-Hour Depths, Inches 1.38 2.2 2.7 3.2 3.6 4.1 4.4 

Source: City of Salem Administrative Rules Chapter 109 – Division 004 Appendix D 
 

3.2 CURVE NUMBER & TIME OF CONCENTRATION CALCULATIONS 
The developed impervious areas and pervious areas were assigned curve numbers (CN) 
of 98 and 80 respectively. The impervious areas were assigned a CN of 98 which 
corresponds to parking and paved spaces. The pervious areas were assigned a CN of 80 
which corresponds to the curve number for soil group D with amended soil coverage per 
the City of Salem Design Standards.  

Time of concentration (Tc) for the pre-developed conditions at 27th Ave was calculated 
using sheet and shallow concentrated flow equations. See the Pre-Developed Basin Map 
in Appendix B for the flow path used and refer to the HydroCAD Summaries in 
Appendix C for calculations. A minimum time of concentration of 5 minutes is applied to 
the developed basins due to the minimum time-step used by the HydroCAD modeling 
software.  

Pre-developed flows from the Boone Rd/Battle Creek site are conservatively assumed to 
be zero for all design storms and therefore the time of concentration for the site was not 
calculated.  

3.3 CONVEYANCE CAPACITY CALCULATIONS 
Per the COS Design Standards for collector streets, the stormwater facilities were 
designed to convey the developed 25-year, 24-hour storm. At the Boone Rd/Battle Creek 
Rd site the 25-year peak is 0.15 cfs. At the 27th Ave site the combined 25-year peaks are 
1.34 cfs. Refer to Tables 2 and 4 below for peak runoff rates. The most constrained pipe 
in either system is a 12-inch pipe with a 0.3 percent slope. Using Manning’s Equation per 
the COS Design Standards, a 12-inch pipe with a slope of 0.3 percent and Manning’s n of 
0.013 has a full flow capacity of 1.95 cfs, which exceeds the 25-year flow peaks for 
either site. 
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3.4 TREATMENT & FLOW CONTROL SIZING CALCULATIONS 
Refer to the Overall Stormwater Map for an overview of treatment and detention methods 
for each improvement site. 

Boone Rd/Battle Creek Rd  
The Boone Rd/Battle Creek Rd improvement site was analyzed as a single basin for 
stormwater calculations. General basin characteristics of developed conditions are listed 
in Table 2. Pre-developed flows from the site are conservatively assumed to be zero for 
all design storms and therefore pre-developed conditions were not analyzed for the site. 
Over-detention for the site’s undetained developed runoff is provided by existing 
facilities and calculations are discussed further below. For more detail refer to the Basin 
Maps in Appendix B and the Civil Drawings. 

Table 2 | General Basin Characteristics – Boone Rd/Battle Creek Rd  

Basin 
ID 

Source 
(Roof/Road

/Other) 

Impervious 
Area  
(sf) 

Pervious 
Area  
(sf) 

Design Storms 
CN Tc WQ  

(cfs) 
½ 2 
Year 
(cfs) 

10 
Year 
(cfs) 

25 
Year 
(cfs) 

Boone 
& 

Battle 
Road 7,540 - 0.05 0.04 0.13 0.15 98 5.0 

 

Runoff from the Boone Rd/Battle Creek Rd improvements will not be treated or detained, 
but over-treatment and over-detention is provided by existing facilities constructed with 
the Kuebler Widening Project that mitigate for the un-managed runoff. 

Per Table D-6 of the Stormwater Management Plan for the Kuebler Widening project 
dated June 2015 (Kuebler Widening SWMP) the existing stormwater facilities for the 
project were designed to treat 6.31 cfs and were only required to treat 2.90 cfs. Refer to 
the Kuebler Widening SWMP on-file at the City for details. It is proposed the 3.41 cfs of 
excess treatment within the existing facilities mitigates the 0.05 cfs of un-treated water 
quality runoff from the Boone Rd/Battle Creek Rd improvements.  

Runoff from the Boone Rd/Battle Creek Rd improvement site will flow to the existing 
public storm drain in Battle Creek Rd and be conveyed to an existing detention facility in 
Kuebler Blvd between Battle Creek Rd and Stroh Ln. It is proposed to consider runoff 
from disturbed areas of the Boone Rd/Battle Creek Rd site to be undetained, though the 
flowrate will be slowed by the existing detention facility.  
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Per Table D-5 of the Kuebler Widening SWMP, the existing stormwater facilities over-
detain the half 2-year and 10-year storms by 0.15 cfs and 0.83 cfs, respectively. It is 
proposed to utilize this over-detention to mitigate the undetained runoff from the Boone 
Rd/Battle Creek Rd improvements. Table 3 below summarizes the pre-developed and 
post-developed flows per the Kuebler Widening SWMP and compares the available over-
detention to the undetained runoff from the Boone Rd/Battle Creek Rd site. As shown by 
Table 3 the over-detention provided by the Kuebler Widening project exceeds the 
undetained runoff from the Boone Rd/Battle Creek Rd disturbed site.  

Table 3 | Existing ODOT/Basin D Detention vs. Boone Rd/Battle Creek Rd Undetained Runoff  

Design storm 
Kuebler Widening Project Boone & 

Battle Pre Post Over-Detention 
Half 2-Year (cfs) 2.21 2.06 0.15 0.04 

10-Year (cfs) 12.46 11.63 0.83 0.13 
 
 

Boone Rd Widening 
Stormwater runoff from the Boone Rd Widening site is not analyzed in this report as it 
has already been permitted through wetland permitting.  
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27th Ave  
The 27th Ave site was divided into multiple basins for analysis of the stormwater. General 
basin characteristics of both pre-developed and developed conditions are listed in Table 
4. For more detail refer to the Basin Maps in Appendix B and the Civil Drawings.  

Table 4 | General Basin Characteristics – 27th Ave 

Basin ID 
Source 

(Roof/Road
/Other) 

Impervious 
Area  
(sf) 

Pervious 
Area  
(sf) 

Design Storms 
CN Tc WQ 

(cfs) 
½ 2 
Year 
(cfs) 

10 
Year 
(cfs) 

25 
Year 
(cfs) 

PD1 Native - 44,380 - 0.04 0.22 - 79 23.6 

Pass-Thru2 Road 11,760 - - 0.06 0.20 - 98 5.0 
Developed – To New Stormwater Facilities 

1 Road/ 
Landscape 17,460 1,820 0.12 0.09 0.31 0.35 98/803 5.0 

2 Road/ 
Landscape 9,010 470 0.06 0.05 0.16 0.18 98/80 5.0 

3 Road/ 
Landscape 7,010 2,360 0.05 0.04 0.14 0.16 98/80 5.0 

4 Road/ 
Landscape 4,810 400 0.03 0.03 0.09 0.10 98/80 5.0 

5 Road/ 
Landscape 11,580 1,220 0.08 0.06 0.21 0.23 98/80 5.0 

Developed – To Existing Stormwater Facilities 

6 Road/ 
Landscape 13,850 - 0.10 0.07 0.24 0.27 98 5.0 

7 Road 11,870 - 0.08 0.06 0.20 0.23 98 5.0 
1 PD = pre-developed site conditions (i.e., pre-developed release rates) for net area of basins 1-5, excluding the 
pass-thru areas. 
2 Pass-Thru drainage includes runoff from the grind and inlay area of 27th Ave within Basins 1 and 2 and the offsite 
private driveway for the future shopping development.  
3 The first curve number listed is for the impervious area in the basin (98), then for the pervious area (80) 

 
The Pre-Developed Basin includes area from Developed Basins 1-5, excluding existing 
areas of 27th Ave planned for grind and inlay and the offsite private driveway to the 
future shopping development which do not require stormwater management. See the Pre-
Developed Basin Map in Appendix B for the Pre-Developed Basin boundaries. Regions 
of Basins 6 and 7 also include existing areas of 27th Ave planned for grind and inlay. See 
the Developed Basin Map in Appendix B and the Civil Drawings for grind and inlay 
limits.  
 
New combination filtration ROW planters are proposed to treat and detain the required 
storm events for Basins 1, 2, 4, and 5 which is a majority of the site’s disturbed area. 
Basin 3 runoff drains to a treatment-only filtration planter but will not be detained. Over-
detention in the combination filtration planters mitigates for the undetained runoff from 
Basin 3. Basins 6 and 7 are treated and detained by existing facilities.  
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The planters have been sized to drain the water quality storm event in less than the 
required 54 hours from the start of the event. Refer to the HydroCAD analysis in 
Appendix C for drain times. Table 5 below summarizes facility sizing. The number of the 
Basin ID corresponds to the stormwater Facility ID. Combination planters are designed 
4-feet wide with 12 inches from the top of the growing media to the curb break. The 
treatment-only planter (GSI-3) is designed with 4 inches from the top of the growing 
media to the curb break. Planter lengths and drain rock areas/depths vary as summarized 
in Table 5. Please note that all combination planters require drain rock as specified in 
Table 5 to detain and control the design storms in conformance with COS standards.  See 
the Civil Drawings for more details on planter design.  

Table 5 | Facility Sizing Summary – 27th Ave 

Facility 
ID1 

Facility 
Length 

(ft) 

Required Drain Rock 
Surface Area 

(sf) 
Depth of Drain Rock 

(ft) 

GSI-1 1902 570 3.0 
GSI-2 90 270 3.0 
GSI-33 60 150 1.0 
GSI-4 30 90 3.0 
GSI-5 75 225 3.0 

1 All facilities are publicly owned and maintained filtration ROW planters.  
2 GSI-1 consists of a 100-ft and 90-ft planter linked together. 
3 GSI-3 is a treatment-only planter. 

 
Runoff from the disturbed areas of Basin 6 and 7 are treated by existing facilities as 
described later in this Section. 

Stormwater is released from the combination planters by a Beehive flow-control catch 
basin with two orifices. Overflow is conveyed by the rim of the Beehive catch basin. A 
summary of the flow control design is provided in Table 6. 
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Table 6 | Summary of Flow Control Design – 27th Ave 

Outlet ID/ 
Storm Event 

Orifice 
Size 
(in) 

Orifice 
Elevation 

(ft) 

Release 
Rate 

(cfs) 

Peak 
WSE1 

(ft) 

Top Planter 
Elevation 

(ft) 
GSI-1 

½ 2 Year 0.7 345.40 0.02 347.06 351.15 
10 Year 0.8 346.90 0.15 351.07 351.15 
25 Year 
Overflow 242 351.05 0.29 351.10 351.15 

GSI-2 
½ 2 Year 0.7 345.70 0.01 346.97 351.45 
10 Year 0.5 347.20 0.04 351.34 351.45 
25 Year 
Overflow 24 351.35 0.11 351.37 351.45 

GSI-4 
½ 2 Year 0.5 344.25 0.01 345.86 349.60 
10 Year 0.7 345.75 0.09 349.51 349.60 
25 Year 
Overflow 24 349.50 0.10 349.51 349.60 

GSI-5 
½ 2 Year 0.6 344.02 0.03 345.88 349.77 
10 Year 1.1 345.52 0.14 349.68 349.77 
25 Year 
Overflow 24 349.67 0.22 349.70 349.77 

1 WSE = water surface elevation 
2 Overflow provided by a 24-inch diameter Beehive catch basin. 

The allowable release from Basins 1-5 is a combination of the runoff peaks from the pre-
developed (PD) basin and the pass-thru flows from the future private driveway and the 
existing 27th Ave grind and inlay areas within Basins 1 and 2. The allowable and design 
release rates for the design storms are compared in Table 7. 
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Table 7 | Allowable vs. Design Release Rates – 27th Ave 

Site Condition Design Storm (cfs) 
½ 2 Year 10 Year 

Pre-Developed/Existing 
PD 0.04 0.22 

Pass-Thru1 0.07 0.20 
Total Allowed Release2 0.10 0.41 

Developed 
GSI 1 0.02 0.15 
GSI 2 0.01 0.04 
GSI 3 0.04 0.14 
GSI 4 0.01 0.09 
GSI 5 0.03 0.14 

Total Developed Release1 0.10 0.41 
1 Pass-Thru drainage includes runoff from the grind and inlay area of 27th Ave within Basins 1 
and 2 and the offsite private driveway for the future shopping development.  
2 Totals do not sum to the addition of the individual flows. This is due to the fact that the time of 
concentrations per basin varies. The totals are the combination of the basin hydrographs. Refer 
to Links: L1-Allowed Release and L2-Developed Release in Appendix C.   

 
Runoff from Basins 6 and 7 will be treated and detained by existing facilities constructed 
for the Kuebler Widening project.  

Basin 6 runoff is treated and detained by an existing rain garden at the southwest corner 
of 27th Ave and Kuebler Blvd referred to as RG 2 in the Kuebler Widening SWMP. The 
rain garden was designed to treat and detain 30,600 square feet of future impervious 
runoff from 27th Ave per the Kuebler Widening SWMP. The proposed design drains 
13,850 square feet of 27th Ave runoff to RG 2. Therefore, Basin 6 developed runoff is 
already accounted for. Refer to pages 160 through 172 of the Kuebler Widening SWMP 
for original design calculations of RG 2 (within Appendix III: HydroCAD Summary).   

Basin 7 runoff drains east of the project site to an existing underground detention pipe 
and media treatment vault constructed with the Kuebler Widening project. Refer to the 
Kuebler Widening SWMP for design details. For simplicity, runoff from Basin 7 is 
assumed to be undetained, though runoff will be slowed by the existing facilities.  
 
As mentioned previously, per Table D-6 of the Kuebler Widening SWMP the existing 
stormwater facilities for the project were designed to treat 6.31 and were only required to 
treat 2.90 cfs. It is proposed the 3.41 cfs of excess treatment within the stormwater 
facilities mitigates for the 0.08 cfs of water quality storm runoff from Basin 7 and the 
0.05 cfs of un-treated water quality runoff from the Boone Rd/Battle Creek Rd 
improvements mentioned earlier in this report. 
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Per Table D-5 of the Kuebler Widening SWMP, the existing stormwater facilities over-
detain the half 2-year and 10-year storms by 0.15 cfs and 0.83 cfs, respectively. It is 
proposed to utilize this over-detention to mitigate the undetained runoff from both Basin 
7 and the Boone Rd/Battle Creek Rd improvements. Table 8 below summarizes the pre-
developed and post-developed flows per the Kuebler Widening SWMP and compares the 
available over-detention to the undetained runoff from the proposed improvement sites. 
As shown by Table 8 the over-detention provided by the Kuebler Widening project 
exceeds the undetained runoff from the improvement sites.  

Table 8 | Existing ODOT/Basin D Detention vs. Undetained Runoff from Proposed Improvements 

Design storm 
Kuebler Widening Project Boone & 

Battle 
27th Ave 
Basin 7 Pre Post Over-Detention 

Half 2-Year (cfs) 2.21 2.06 0.15 0.04 0.06 

10-Year (cfs) 12.46 11.63 0.83 0.13 0.20 
 

3.5 SUMMARY 
The proposed and existing stormwater system has been designed to control and release 
half the 2-year, 24-hour and the 10-year, 24-hour storm events at rates less than their 
respective pre-developed storms. The proposed design also treats the water quality storm 
per COS Design Standards. Therefore, the project meets the flow control and treatment 
requirements as set forth in Administrative Rule 109 Division 004 - Stormwater System. 
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Hydrologic Soil Group

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

NeB Nekia silty clay loam, 2 
to 7 percent slopes

C 3.7 44.0%

NkC Nekia stony silty clay 
loam, 2 to 12 percent 
slopes

C 0.6 6.9%

SlB Salkum silty clay loam, 
basin, 0 to 6 percent 
slopes

B 4.1 49.1%

Totals for Area of Interest 8.3 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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line placement. The maps do not show the small areas of 
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scale.
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
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projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.
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Survey Area Data: Version 15, Sep 18, 2018
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

NeB Nekia silty clay loam, 2 to 7 
percent slopes

3.7 44.0%

NkC Nekia stony silty clay loam, 2 
to 12 percent slopes

0.6 6.9%

SlB Salkum silty clay loam, basin, 
0 to 6 percent slopes

4.1 49.1%

Totals for Area of Interest 8.3 100.0%

Soil Map—Marion County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2018
Page 3 of 3



 

Westech Engineering, Inc.   ii 

PACTRUST KUEBLER DEVELOPMENT 
PHASE 2 OFFSITE BUILDOUT – PUBLIC IMPROVEMENTS 

 Stormwater Calculations 
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November 27, 2018 

 

Aaron Panko, Planner III 

Community Development Department 

City of Salem 

555 Liberty St SE, Room 305 

Salem OR  97301 

 

Re:  Status of State and Federal Removal/Fill Permits 

SPR-DAP18-15/ 2500-2600 Block of Boone Road SE 

 

Dear Aaron: 

 

This letter responds to the November 7, 2018 Appeal of the Decision (SPR-DAP18-15/ 2500-2600 Block 

of Boone Road SE) from the Law Office of Karl G. Anuta, P.C. It specifically addresses item #5 and the 

assertion the applicant has not complied with wetland and stormwater requirements. On the contrary, in 

2012 and 2013 the applicant received and complied with all state, federal, and local permits in preparing 

the property for future development. As all work was previously completed, permits were not included in 

the application. The permits are listed below and are attached for reference: 

 

• US Army Corps of Engineers, NWP 2012-48, Issued November 7, 2012 

• Oregon Department of State Lands, 49112-RF, Issued June 18, 2012 

• City of Salem Grading Permit, 13-106536-GD, Issued May 9, 2013 

 

The permits authorized the filling of a 0.36-acre low quality wetland and a 420-foot long intermittent 

stream. The permanent impact to the wetland was mitigated by purchasing 0.36 credits from the Mud 

Slough Wetland Mitigation Bank. Mitigation for the 420-foot long intermittent stream was through the 

creation of an approximately 507-foot long meandering channel on the southern portion of the subject 

property. 

 

The stream and its riparian plantings are currently being monitored by Pacific Habitat Services, with annual 

monitoring reports being sent to the Corps of Engineers. As the stream and its plantings will not be 

impacted by the proposed development, no state or federal permits or approvals are needed for the 

proposed development. 

 

If you have any questions, please feel free to call. 

 

Sincerely,  

 

 

John van Staveren, PWS 

Project Manager 

 

C: Matt Oyen, PacTrust 

 Peter Kahn, Costco 

PACIFIC HABITAT SERVICES, INC
9450 SW Commerce Circle, Suite 180 (800) 871-9333  (503) 570-0800  Fax (503)570-0855

Wilsonville, OR  97070 



DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, PORTI-AND DISTR]CT

PO BOX 2946
PORTI ND OR 97208-29'16

November 7,2012

RECEIVED

NOV 0 8 ZO\Z

PacTrust
REPLY TO

ATTENTION OF:

Operations Division
Regulatory Branch
Corps No. NWP-2012-48

Mr. Andrew Jones, Vice President
Pac Trust
15350 SW Sequoia Parlovay, Suite 300
Portland, Oregon 97224

Dear Mr. Jones:

Enclosed is your fully executed Department of the Army Permit.

Please carefully read the permit and its conditions. In addition, if you have a contractor
and/or agent, please review these conditions with them to ensure that the work is performed in
accordance with the permit terms.

Also be aware that other authorizations from Federal, state, or local govemments may be
required by law. If the work is not completed prior to the permit expiration date, you may apply
for a time extension. We recommend you apply for a time extension at least 90 days before the
expiration date of the permit.

If you have any questions regarding our evaluation process, please contact me at the
letterhead address, by telephone at (503) 808-4383, or e-mail: Karen.L.Nelson@usace.army.mil.

'?t,--

Project Manager
Regulatory Branch

Enclosure

Sincerely,

L--'//t



DEPARTMENT OF THE ARMY PERMIT

Permittee: Mr. Andrew Jones. Vice President. Pac Trust

Permit No: NWP- ZOtZ-qg

Issuing Office: U.S. Army Corps of Enqineers

NOTE: The term "you" and its derivatives as used in this permit means the permittee or any future
transferee. The term "this office" refers to the appropriate district or division office of the U.S. Army
Corps of Engineers (Corps) having jurisdiction over the permitted activity or the appropriate official of
that office is acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description: You are authorized to discharge 7,100 cubic yards of fill material into 0.36 acres

of wetlands, and discharge 14,840 cubic yards of hll material into 420 feet (0.05 acre) of an unnamed

intermittent tributary to Pringle Creek. In the south section of the site, excavate and vegetate with
native riparian vegetation, a new 507 foot meandering channel along Boone Road SE. Access to the

construction site would be from 27th Avenue and from Boone Road SE.

Purpose: To construct a2l-acre retail, service, and office center to serve a local emerging residential

area in Salem, Marion County, Oregon.

Project Location: The proposed project is located within wetlands and an unnamed tributary to Pringle
Creek, southwest of Kuebler Boulevard and.27th Avenue, Section 12, Township 8 South, Range 3 West,
(Latitude 44.8842, Longitude -123.007) in Salem, Marion County, Oregon.

Drawings: Ten (10) drawings/maps (Enclosure l) are attached.

General Conditions:

l. The time limit for completing the work authorized ends on November 1,2017. If you find that you
need more time to complete the authorized activity, submit your request for a time extension to this office
for consideration at least one month before the above date is reached.

2. Permittee must maintain the activity authorized by this permit in good condition and in conformance
with the terms and conditions of this permit. You are not relieved of this requirement if you abandon the
permitted activity, although you may make a good faith transfer to a third party in compliance with
General Condition No. 4 below. Should you wish to cease to maintain the authorized activity or should
you desire to abandon it without a good faith transfer, you must obtain a modification of this permit from
this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the
activity authorized by this permit, you must immediately notifu this office of what you have found. We
will initiate the Federal and state coordination required to determine if the remains warrant a recovery
effort or if the site is eligible for listing in the National Register of Historic Places.

Corps No. NWP-2012-48 Page I of5



4. If you sell the property associated with this permit, you must obtain the signature of the new owner in
the space provided and forward a copy of the permit to this office to validate the transfer of this
authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the
conditions specified in the certification as special conditions to this permit. For your convenience, a copy
of the certification is attached if it contains such conditions (Enclosure 2).

6. You must allow representatives from this office to inspect the authorized activity at any time deemed
necessary to ensure that it is being or has been accomplished in accordance with the terms and conditions
of your permit.

Special Conditions:

l. Permittee shall notifl, the Regulatory Branch with the start date when the activities authorized
in waters of the U.S. are scheduled to begin. Notif,rcation shall be sent by e-mail to
cenwp.notifr@usace.army.mil or mailed to the following address:

U.S. Army Corps of Engineers
CENWP-OD-GC
Permit Compliance, Marion County
P.O. Box 2946
Portland, Oregon 97208-2946

The subject line of the message shall contain the name of the county in which the project is
located followed by the Corps of Engineers permit number.

2. Permittee shall purchase 0.36 credits of palustrine emergent (PEM) type wetlands at the Mud
Slough Wetland Mitigation Bank in Rickreall, Oregon. The permittee shall submit proof of this
transaction to the U.S. Army Corps of Engineers prior to any discharge of dredged or fill
material into a jurisdictional water of the United States.

3. Applicant shall create a 507 foot meandering channel conducive to providing hydrologic
conveyance, riparian vegetation and habitat, along the southern border of project site, as shown
on Page 9 of l0 in the attached drawings (Enclosure 1). Native, non-invasive riparian
vegetation shall be planted in amended soils (added nutrients to help plants thrive), within the
first fall of discharging fill material in waters of the U.S. Photo monitoring at designated
photo-points shall begin upon completion of planting, include an as-built of project, and be

submitted to the Corps, at the above address, at Year 1. Photo monitoring will occur again at
Year 3 to ensure vegetation has an 80oZ success rate, and that non-erosive hydrologic
conveyance is established. The last monitoring report is due at Year 5, for a total of three
monitoring reports within 5 years. Monitoring reports shall include a summary of hydrologic
conveyance, plant success/failure, riparian inhabitants, and photo documentation.

4. Your responsibility to complete construction of the channel as set forth in Special Condition 3

(above) will not be considered fulfilled until you have demonstrated project success and have

Corps No. NWP-2012-48 Page 2 of 5



received wdtten verification of that success from the U.S. Army Corps of Engineers. If project
is not successful by year 5, additional monitoring and work to achieve success shall be required.

5. Fill materials placed at project site shall be clean and free of contaminants.

6. Excavated materials hauled off site shall be placed in a designated area where materials would
not enter waters of the United States without Department of the Army authorization.

7 . In the event cultural resources and/or historic properties are discovered during any phase of the
authorized work, the Permittee shall fully implement the recommendations outlined in the
Inadvertent Discovery Plan (Enclosure 3) and contact the Corps immediately. The
Confederated Tribes of the Grand Ronde Community of Oregon, Confederate Tribes of the
Warm Springs Indians, and the Confederated Tribes of the Siletz, will also be contacted.

8. Permittee shall submit a signed certification regarding the completed work and any required
mitigation. A "Compliance Certification" is provided (Enclosure 4).

Further Information:

L Congressional Authorities: You have been authorized to undertake the activity described above
pursuant to:

( ) Section l0 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).
( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C.

t4t3).

2. Limits of this Authorization:

a. This permit does not obviate the need to obtain other Federal, state, or local authorizations
required by law.

b. This permit does not grant any property rights or exclusive privileges.

c. This permit does not authorize any injury to the property or rights of others.

d. This permit does not authorize interference with any existing or proposed Federal project.

3. Limits of Federal Liabilitv: In issuing this permit, the Federal Govemment does not assume any
liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted
activities or from natural causes.

b. Damages to the permiued project or uses thereof as a result of current or future activities
undertaken by or on behalf of the United States in the public interest.

Corps No. NWP-2012-48 Page 3 of5



c. Damages to persons, property, or to other permitted or unpermitted activities or structures
caused by the activity authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this
permit.

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not
contrary to the public interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision: This office may reevaluate its decision on this permit at any time the
circumstances warrant. Circumstances that could require a reevaluation include, but are not limited to,
the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been

false, incomplete, or inaccurate (see 4 above).

c. Significant new information surfaces which this offrce did not consider in reaching the original
public interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension,
modification, and revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as

those contained in 33 CFR 326.4 and326.5. The referenced enforcement procedures provide for the
issuance of an administrative order requiring you to comply with the terms and conditions of your permit
and for the initiation of legal action where appropriate. You will be required to pay for any corrective
measures ordered by this office, and if you fail to comply with such directive, this office may in certain
situations (such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or
otherwise and bill you for the cost.

6. Extensions: General Condition No. I establishes a time limit for the completion of the activity
authorized by this permit. Unless there are circumstances requiring either a prompt completion of the
authorized activity or a reevaluation of the public interest decision, the Corps will normally give favorable
consideration to a request for an extension of this time limit.

Corps No. NWP-2012-48 Page 4 of 5



Your signature below as permittee indicates that you accept and agree to comply with the terms and
conditions of
PACIFIC TES, L.P., a Delaware limited partnership
By: ., a Delaware corporation, its General Partner

SIGNATURE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army,
has signed below.

FOR THE COMMANDER, JOHN W. EISENHAUER, p.E. COLONEL, CORPS OF
ENGINEERS, DISTRICT COMMANDER:

tt h ln-
(DAtE,

ichael R. Turaski
Acting Chief, Regulatory Branch

When the structures or work authorized by this permit are still in existence at the time the property is
transferred, the terms and conditions of this permit will continue to be binding on the new owner(s) of the
property. To validate the transfer of this permit and the associated,liabilities associated with compliance
with its terms and conditions, have the transferee sign and date below.

(TRANSFEREE) (DArE)

(PRINTED NAME)

Corps No. NWP-2012-48 Page 5 of5
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PLANT MATER|ALS LISTING:

z
{FU
I
N)o
N)
I5

@

oFn

ln
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oq
c
ho

rl0 tANlCAl \AMF-
COMMON riAUL

rnttS

OTY. szE CONDITION RIMARKS

Amelonchier olnifolic
Serviceberry

Qrologus douglosii
Bloch Howthorn

['rdxinus lotilolio
Oregon Ash

Solix scouleriono
Scouler's Yfillow

SHRUBS

7

15

il

12

l' Cot, B&B

8-9' B&B

1 1/4- Cot. B&B

6*7' 8&B

Polytlichum munitum
Sword Fern

Roso nutkono
Nootko Rose

SPiross douglosii
Dor.rglos Spiroeo

SyrttPhoricor Pos olbus
Snowberry

SEEO MIX

102

188

r57

iol

I Gol.

1 Gol^

I Gol.

1 Gol.

Can

Con

Con

Con

10-12'

r o-12'

10-12'

I 0-1 2"

ProTime 902 Oregon Notive Wellond Mix (15-20 lbs per ocre)

Agrostis excroto
Brornus corinotus

Spike Bentqross 1O7.

Coliforio Bromo 40%
107
402

Deschornpsio coespitoso Tulted Holrgross
Elymus gloucus Blue Wildrye



regon Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Aventre, Suite 400

Por tland, OR 97201-49 87
(503)229-5263

Fax: (503) 229-6945

John A. Kitzhaber, MD Gorernor

october 8,2012 fiY: 711

Ms. Karen Nelson
U.S. Army Corps of Engineers
ATTN: CENWP-OP-GP
PO Box 2946
Portland, OR 97208-2946

Dear Ms. Nelson:

The Department of Environmental Quality (DEO) has reviewed the U.S. Arrny Corps of
Engineers Permit application #2012-00048 (Department of State.Lands [DSL] #49112-RF),
pursuant to request for Clean Water Act Section 401 Water Quality Certification received on

July 9, 2012, DEQ's 401 Water Quality Certification public comment opportunity was circulated
with the U.S. Army Corps of Engineers public notice and DEQ received no.water quality

,comments.

The applicant, Pac Trust, proposes to impact wetlands and waters to construct a commercial
development. The project is located in waters tributary to Pringle Creek, in the city of Salem, in

Marion County, Oregon (Section 12, T8S/R3W).

Project Descriptlon: Proposed project elements include: construction on an approximate 2l-
acre site, including associated infrastructure; and installation of stormwater conveyance and

treatment facilitles.

Approximatety 0,36-acres wetlands and 0.O5-acres waters will be permanently impacted due to

the project. Compensatory mitigation for permanent impacts will be accomptished through
purchase of credits from a wetland mitigation bank located within the service area.

Status of Affected Waters of the State: Pringle Creek is a tributary to the Willamette River
and both are classified as water quality limited under the federal Clean Water Act and have an
Environmental Protection Agency approved Total Maximum Daily Load that has been
developed for the parameters of: Bacteria and Temperature. Pringle Creek is listed on Section
303(d) List of impaired water bodies for the parameters of: Copper; Dieldrin; Dissolved Oxygen;
Lead and Zinc; and is listed with potential concern for the parameters of: Alkalinity and
Heptachlor.

Beneficial uses impaired by the above listed parameters in Pringle Creek include: anadromous
fish passage; aquatic life; drinking water; human health; resident fish and aquatic life; salmonid
spawning, rearing and migratiort and water contact recreation. i

Gertificatlon Decision: Based on the information provided by the applicant and U.S. Army
Corps of Engineers, DEQ is reasonably assured that lmplementation of the projeot will be
consistent with applicable provisions of Sectlons 301, 302, 303, 306, and 307 of the federal
Clean Water Act, state water quality standards set forth in Oregon Administrative Rules
Chapter 340 Division 41, and other appropriate requirements of state law, provided the

€p
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Karen Nelson
Page 2

following conditions are incorporated into the U.S, Army Corps of Engineers permit and strictly

adhered to by the aPPlicant. (

1)

2)

40{ GERTIFICATION CONDITIONS

Duration of Certification: This 401 WQC is valid untilthe fifth year after issuance of

the USACE permit. A new 401 WQC must be obtained prior to any substantial

modification of the U.S. Army Corps of Engineers permit.

Stormwater Management Plan: A post-construction stormwater management plan has

been developed and submitted on behalf of the applicant. The plan describes how Best

Managemeni Practices (BMPs),that will be lmplemented to prevent or trga! pollution in

stormilater generated by the proposed project, in order to comply with state water
quatity standards, Total Maximum Daily Load (TMDL) Loqd Allocations (LAs),

Groundwater Management Area concerns or National Pollutant Discharge Elimination

System (NPDES) permit requirements.

The system comPone
conveyed through an ary

treatment vaults fitted m

storm drain. The applicant has identified th
responsible for the installation and operations and maintenance of the stormwater

facititie's as provided fqr in the plan that was submitted on behalf of the applicant.

Furthermore, proposed water quatity facilities require approval through the City of Salem

that may also require connector street improvement designed to meet water quality

standards as outiined in the City of Salem's NPDES municipal storm sewer system

permit,

!sotation of in-water work areas: Isolation of in-raiater work areas from the active

nowing stream is required. Methods of isolation inqlude, but are not.limited to: timing

work;t low water so as to effectively work [r the dry; using silt curtains; cofferdams;

inflatable bags; geo blocks; sandbags; sheet pilings; or similar materials.

Erosion Control: Projects that disturb one acre or more require an NPDES 1200C

Storm Water Discharge Permil. Contact the appr
information (Contact information can be found at: ng

construction, the following erosion control measures' or comparable measures as '

.p".ifi.a in bEQ's Oregon Sediment and Erosion gontrol Manual, April 2005 must be

implemented to preven[ or control movement of soil into waters of the state.

a. Filter bags, sediment traps or catch basins, vegetative strips, berms, Jersey

barriers,iiber blankets, bonded fiber matrices, geotextiles, mulches, wattles,

sediment fences, or other measures used in combination must be deployed to

prevent movement of soil from uplands into waterways or wetlands;

O, nn adequdte supply of materials needed to control erosion must be maintained at

lhe Project construction site;

3)

4)
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c. To prevent stockpile erosion, compost berms, impervious materials or other
equally effective methods must be deployed during rain events or when the
stockpile site is not moved or reshaped for more than 48 hours;

d, Erosion controlmeasures must be inspected and maintained daily, or more
frequently as necessary, to ensure their continued effectiveness and must remain in
place until all exposed soil is stabilized;

i. lf monitoring or inspection shows that the erosion and sediment controls
are ineffective, mobilize work crews immediately to make repairs, install
replacements, or install additional controls as necessary,
ii, Remove sediment from erosion and sediment controls once it has
reached 1/3 of the exposed height of the control.

e. Unless part of the authorized permanent fill, all construction access points
through, and staging areas in, riparian or wetland areas must use removable pads
or mats to prevent soil compaction.

f. Avoided wetlands and planted areas must be flagged or fenced off to protect from
disturbance and/or erosion.

g. Dredged or other excavated material must be placed on upland areas with stable
slopes to prevent materials from eroding back into waterways or wetlands;

h. Sediment from disturbed areas or able to be tracked by vehicles onto pavement
must not be allowed to leave the site in amounts lhat would reasonably be
expected to enter waters of the state and impair water quality. Placement of clean
aggregate at all construction entrances, and other best management practices;
such as truck or wheelwashes if needed, must be used when earth moving
equipment will be leaving the site and traveling on paved surfaces.

5) Deleterious waste materlals: Biologically harmful materials and construction debris
including, but not limited to: petroleum products, chemicals, cement cured less lhan24
hours, welding slag and grindings, concrete saw cutting by-products, sandblasted
materials, chipped paint, tires, wire, steel posts, asphalt and waste concrete may not be
placed in or where they could enter watenruays or wetlands.

a. Concrete, cement, or grout must be cured for at least 24 hours prior to any contact
with flowing waters;

b. Only clean fill, free of waste and polluted substances, may be used;
c. Best Management Practices must be employed to prevent discharges of spills of

deleterious materials to surface or ground water;
d. ' An adequate supply of materials needed to contain deleterious materials during a

weather event must be mainlained at the project construction site and deployed as
necessary; and

e. Allforeign materials, refuse, and waste must be removed from lhe area,

6) Splll Preventlon: Vehicles must be fueled, operated, maintained, and stored and
construction materials must be stored in areas that minimize disturbance to habitat and
prevent adverse effects from potential discharges. ln addition, the following specific
requirements apply:

NWP-2012-48 3 of 5 Enclosure 2
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a. Vehicle staging, cleaning, maintenance, refueling, and fuel storage must take
place in a vehicle staging area placed 150 feet or more from any waters of the

state.
b. All vehicles operated within 150 feet of any waters of the state must be inspected

daily for fluid leaks before leaving the vehicle staging area. Any leaks detected

must be repaired before the vehicle resumes operation;
c. Before operations begin and as often as necessary during oparation, equipment

must be steam cleaned (or undergo an approved equivalent cleaning) until all

visible external oil, grease, mud, and other visible contaminates are removed if
the equipment wilt be used below the bank of the water body; and,

d, An adequate supply of materials (such as straw matting/bales, geotextiles,

booms, diapers, and other absorbent materials) needed to contain spills must be

maintained at the project construction site and deployed as necessary.

7) Spill& lncident Reporting:

a. ln the event that petroleum products, chemicals, or any other deleterious
materials are discharged into state waters, or onto land with a potential to enter

state waters, the discharge must be promptly reported to the Oregon Emergency

Response service (oERS, 1-800-452-0311). Containment and cleanup must

begin immediately and be completed as soon as possible'

b. lf the project opeiations cause a water quality problem that results in distressed
or dying iish, the operator must immediately: cease operations; take appropriate
corrective measures to prevent further environmental damage; collect fish

specimens and water samples; and notify DEQ, oregon Depadment of Fish and

Wildlife and other appropriate regulatory agencies.

Vegetation Protectlon and Restoration:

a. lf authorized work results in unavoidable vegetative disturbance and the

disturbance has not been accounted for in planned mitigation actions, riparian,

wetland and shoreline vegetation must be successfully reestablished to a

degree that it functions (for water quality purposes) at least as well as it did

beiore the disturbance.' The vegetation must be reestabtished by the completion

of authorized work.

The applicant must notify DEQ of any change in ownership and obtain DEQ review and

approval before undertaking any change to the project that might significantly affect

water quality.

DEQ may modify or revoke this 401 WQC, in accordance with OAR 340-048-0050, in the

event of irroject bhanges or new information indicating that the project activities are

having a significant adverse impact on state water quality or beneficial uses.

A copy of this 401 WQC letter shall be kept on site and readily available for reference

by the-applicant and its contractors, U.S, Army Corps of Engineers, DEQ and other

appropriate state and local government inspectors.

8)

10)

11)
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12) This 401 WQC is invalid if the project is operated in a manner not consistent with the
project description contained in the permit application materiats.

13) The applicant and its contractors must allow DEQ site access at reasonable times as
necessary to monitor compliance with these 401 WQC conditions,

lf the applicant is dissatisfied with the conditions contained in this certification, a contested case
hearing may be requested in accordance with OAR 340-048-0045. Such request must be
made in writing to the DEQ Office of Compliance and Enforcement at 811 SW 6'n Avenue,
Portland Oregon 97204 within 20 days of the mailing of this certification.

The DEQ hereby certifies this project in accordance with the Clean Water Act and staie rules,
with the above conditions. lf you have any questions, please contact Corey Saxon at
saxon.corey @deq,state,or.us, by phone at 503 229-5051or at the address on this letterhead.

Steve Mrazik
Water Quality Manager
Northwest Region

T :CZ.S.2012-00048cert Pac Trust, doc

cc: Applicant
Dan Cary, DSL

NWP-2012-48 5 of5 Enclosure 2



DEPARTMENT OF THE ARMY
Corps of Engineers, Portland District

Regulatory Branch

Inadvertent Discovery Plan (IDP)

Backsround

Traditionally, tribes have managed the lands in Oregon for thousands of years. Although
these lands are now broken up into segments of various ownerships and managing agencies,
Native Americans still retain a strong connection to their ancestral lands. For Oregon tribes,
archaeological/burial sites are not simply artifacts of the tribe's cultural past, but are considered
sacred and represent a continuing connection with their ancestors. Native American ancestral
remains, funerary objects, sacred objects and objects of cultural patrimony associated with
Oregon Tribes are protected under state and federal law. These laws recognize and codiff the
tribes' rights in the decision-making process regarding ancestral remains and associated objects.
Therefore, both the discovered ancestral remains and./or archaeological objects should be treated
in a sensitive and respectful manner by all parties involved.

It is the policy of the Corps Regulatory pro$am to work effectively with Native
American Tribes, landowners, resource agencies, historic preservation organizations,
stakeholders, applicants and the public to comply with the National Historic Preservation Act
and other applicable laws and regulations, Executive Orders, Presidential Memoranda, and
policy guidance documents, and to effrciently process permit applications so that development
projects can proceed for the good of the Nation's economic health and national security.
Respectful and meaningful coordination and consultations between the Corps, Native American
Tribes, and the State Historic Preservation Offrce are conducted as we strive to balance
economic needs with historic preservation concems.

This IDP ensures all parties involved, during inadvertent discovery of cultural materials, are
contacted and fulfill their obligation under state and federal laws, including but not limited to:

National Historic Preservation Act (NHPA) - [16 USC 4701136 CFR 60]
Native American Graves Protection and Repatriation Act - [25 USC 300U [43 CFR 101

Indian Graves and Protection Objects - ORS 97.740-S 97.760
Archaeological Objects and Sites - ORS 358.905 - 358.955
Procedures for the Protection of Historic Properties - [33 CFR 325 - Appendix Cl
Consultation and Coordination with Indian Tribal Governments - [Executive Order - 131751

Suspend Work
Cultural Resources and Human Burials: In the event evidence of human burials, human

remains, cultural items, suspected cultural items, or historic properties, as identified by the
National Historic Preservation Act, are discovered and/or may be affected during the course of
the work authorized, the Permittee shall Immediatelv Cease All Ground Disturbine Activities.

Failure to stop work immediately and until such time as the Corps has coordinated with
all appropriate agencies and complied with the provisions of 33 CFR 325, Appendix C, the
National Historic Preservation Act and other pertinent regulations, could result in violation of
state and federal laws. Violators are subject to civil and criminal penalties.

NWP-2012-48 Enclosure 3



The person(s) making the discovery shall immediately notify the permittee(s), the Corps

ofEngineers, and other appropriate agencies as necessary.

o Notification to the Portland District Regulatory Branch shall be made by fax (503-808-

4375) as soon as possible following discovery but in no case later than 24 hours. The fa>r

shall clearly specify the ptrpose is to report a cultural resource discovery, provide the

permittee's name, Corps Permit No., and the archaeological monitor's contact

information for follow-up purposes.

o Follow up the fur notification with an email and phone call to the Corps of Engineers

Project Manager identified in the permit letter.

Notification Process for Corps Proiect Manager

@erorperson(s)designatedtomanagetheinadvertentdiscoveryshall
immediately notify the following agencies:

. Oregon State Historic Preservation Office, Dennis Grifftn, office phone (503) 986-0674.

. Washington Department of Archaeology and Historic Preservation, Greg Griffith, office

phone (360) 586-3073.
. Oregon State Police [if human remains are found], Sgt. Chris Allori, office phone (503)

731-3020, cell (503) 708-6461.
o Commission on Indian Services (CIS) [provide the list of appropriate Native American

Tribesl, Karen Quigley, Director, office phone (503) 986-1067.

@:
o Confederated Tribes of the Grand Ronde Community of Oregon, Eirik Thorsgard (503)

879-1630; Don DaY (503) 879-2185.
o Confederated Tribes of the Warm Springs Reservation of Oregon, Sally Bird (541) 553-

3555.
o Confederated Tribes of the Siletz Reservation, Oregon, Robert Kentta (541) 351-0148.

o Confederated Tribes of the Umatilla Reservation, Oregon, Carey Miller (541)216-3629;

Teara Farrow (541) 276-3629;Eric Quaempts (541) 276-3447 '

. Cow Creek Band of Umpqua Tribe of Indians, Jessie Plueard (541) 677-5575 ext. 5577.

o Coquille Tribe of Oregon, Nicole Norris (541) 756-0904.
o Klamath Tribes, Oregon, Lillian Watalr (541) 783-2219 ext.l59; Perry Chocktoot (541)

783-2210 ext. 178.

o Confederated Tribes of Coos Lower Umpqua and Siuslaw Indians of Oregon, Agness

Castronuevo (541) 888-75 I 3.

o Fort Bidwell lndians Community of the Fort Bidwell Reservation of California, John

Vass (530) 279-6310.
o Smith River Rancheria, Califomia, Suntayea Steinruck (707) 487 -9255 ext.3l80.
o Burns Paiute Tribe of the Bums Paiute Indian Colony of Oregon, Theresa Peck (541)

573-1375.
o Nez Perce Tribe of Idatro, Vera Sonneck (208) 843-7313'

o Yakama Indian Nation, Thalia sachtleben, (509) 865-5121 ext. 6074.

o Cowlitz Indian Tribe, Washington, Dave Burlingame, (360) 577-6962.

The Corps will initiate the Federal and state coordination required to determine if the remains

warant a recovery effort or if the site is eligible for listing in the National Registry of Historic
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Places. In addition, the Corps will coordinate a Site Avoidance Plan (SAP) and/or a Scope of
Work (SOW) with the SHPO/DAHP, the tribe(s) and the permittee to avoid or excavate the
archaeological/burial site. In the event the Corps decides to delegate their cultural resource
protection responsibilities to another federal or state agency, the Corps shall contact the
interested parties and provide those parties with the appropriate new contact person(s).

Plan of Action (POA)
In the event human burials, human remains, cultural items, suspected cultural items, or

historic properties, as identified by the National Historic Preservation Act, are discovered and./or

may be affected during the course of the work authorized, the archaeological monitor, and/or
designee, has the authority to temporarily stop all ground disturbance activities to further inspect
the material(s). If an isolated artifact (defined as fewer then 10 artifacts by the Oregon SHPO) is
identified, the monitor shall determine whether sufficient quantities and/or evidence of anifacts
warrant presence to define a site. If upon closer examination the materials discovered are not
consistent with human burials, human remains, cultural items, suspected cultural items, or
historic properties, as identified by the National Historic Preservation Act, the monitor will allow
work to proceed but with caution and at a slower rate until the monitor is confident no sites are

represented.

Upon positive identification of human burials, human remains, cultural items, suspected
cultural items, or historic properties, as identified by the National Historic Preservation Act, the

monitor will maintain the cease work order, make efforts to secure the discovery location, and

immediately notify the permittee and./or designee of the positive discovery as defined in the
notification process above.

Iluman Remains POA
If human burials and/or human remains are discovered, the monitor will treat the remains

with sensitivity and respect, ensure all unauthorized personnel have vacated the site location in a
safe manner, make reasonable efforts to secure the location, and stabilizethe remains if
necessary, e.g. they are endangered of falling out a trench wall. Every reasonable effort will be

made by the monitor(s) to ensure the remains are not physically handled or examined by
unauthorized personnel until the proper notifications have been made. Reference is made to the
Tribal Position Paper on Human Remains found on SHPO's website at:

df.

Treatment Plan (TP)
A treatment plan (TP) will be developed between the Corps, SHPO/DAHP, Tribe(s) and

the Permittee during consultation to ensure the proper handling and curation of human remains
and/or cultural items is clearly outlined and agreed upon. The TP will define the items found;
develop a strategy for handling/moving human remains and/or cultural items; develop a strategy
for determining whether additional human remains and./or cultural items are endangered;
determine if additional testing is necessary to identify site boundaries; and, determine the
disposition of the human remains and/or cultural items. The TP will be agreed upon by all
parties involved before any future ground disturbance activities resume.

Construction related activities and/or ground disturbance activities shall not resume until
authorizafionfrom the Corps has been given.
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This plan was developed to ensure the safeguarding of our Nation's heritage through inadvertent
discovery, and to ensure the Corps' Tribal-Trust responsibilities are met with Diligence, Responsiveness,

Reliability, Accuracy, and Respect to our fellow government agencies.
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COMPLIANCE CERTIFICATION

U.S. Army Corps of Engineers
Post Office Box2946
Portland, Oregon 97208-2946

1. Permittee Name: Mr. Andrew Jones, PacTrust

2. County: Marion

3. Coms Permit No: NWP-2012-48

4. Corps Contact: Karen.L.Nelson@usace.army.mil

5. Type of Activitv: IP - Commercial Development

Please sign and return form to the address above:

I hereby certify that the work authorized the above referenced permit has been completed
in accordance with the terms and conditions of said permit and that required mitigation is
completed in accordance with the permit conditions, except as described below.

Signature of Permittee Date
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Public Works Department

Permits: (503) 588-621 1

Inspections: (503) 589-202 1

Fax: (503) 588-6025

Citv Hall
555 Liberty St SE
Room 325
Salem, OR 97301-3503

GRADING PERMIT - Commercial
Location of Work: 2541 BOONE RD SE Permit Number:

Date lssued:
13-106536-GD

5t9t2013

Applicant:
WESTECH ENGINEERING INC
384I FAIRVIEW INDUSTRIAL DR SE

SUITE IOO

SALEM OR 97302

Contractor: Engineer:
WESTECH ENGINEERING INC
384I FAIRVIEW INDUSTRIAL DR SE
SUITE IOO

SALEMOR 97302

Associated Permits lncluded :

- Erosion Control - f200-C - Ex/T'ill

Terms and Conditions:
1 Permitted work shall comply with the Salem Revised Code, Design Standards, City Standard Construction Specifications,

applicable state and federal regulations, and other applicable requirements.

2 Permittee shall indemnify, defend and save harmless the City of Salem, its'officers, employees and agents, from any and
all claims arising out of or in connection with work under this permit.

3 Utility locations are based on record information and should be field-verified. Call 1-800-332-2344 at least 48 hours prior to
construction for on-site locating of utilities.

4 All permits are valid for 180 days from the date of issuance unless otherwise noted. Extension may be granted at the
discretion of the Public Works Department.

5 Erosion control measures shall be in place prior to any ground disturbing activities.

6 Approved City inspection of erosion control measures is required prior to commencement of ground disturbing activities.
Call 503-589-2021 tor inspection on next business day.

Special Gonditions:
COMPLY WITH DSL, CORPS, AND DEQ PERMITS.

Project Type: Comm/Ind//Ivlultifamily/Exca/Fill/Fire
Services/1200-C

Erosion Gontrol:
Erosion Control Permit Req'd?: 1200-C

Ex/Fill:
Excavation/Fill Permit Req'd: Yes
Fill Quantity (CY): 90000

Adjacent to Waterway/Wetlands?: Yes

Excavation Quantity (CY): 90000

Scheduf e inspections on line at: hups : // s p I as h. c i tyofs al em. net



AT YOIJR SERVICE

Room 325 - receipt
Salem, OR 97301-3503

Sequence #:
Payment #:

Date:

Check #:

13-106536-GD
10210824
May 09, 2013
138978

GRADING PERMIT REGEIPT

Customer

PACTRUST
ls3s0 sw sEQUotA PY surrE 300

PORTLAND OR 97224

Payment For Address: 2541 BOONE RD SE

Totalfor Bill#78462:

RECEIPT TOTAL: s 1,537.00 $o.oo $1,537.00 $0.00

Page 1 of 1

Total Paid: $1,537.00

Control l0.l

Billed Previously



Department of State Lands ,1T I /^ E .
775 Summer Street, Suite 1 \,, I I \., l-.
H"';3I3J3.?llo"n This Permit

Must Be On

Permit No.:
Permit Type:
Waterway:
County:
Expiration Date:

49112-RF Renewal
Removal/Fill
Wetland
Marion
June 18, 2014

EALTY,INC,

IS AUTHORIZED IN ACCORDANCE WITH ORS 196.800 TO 196.990 TO PERFORM THE
OPERATIONS DESCRIBED IN THE ATTACHED COPY OF THE APPLICATION. SUBJECT TO
THE SPECIAL CONDITIONS LISTED ON ATTACHMENT A AND TO THE FOLLOWING GENERAL
CONDITIONS:

1. This permit does not authorize trespass on the lands of others. The permit holder shall obtain all
necessary access permits or rights-of-way before entering lands owned by another. For new
linear facility projects, the removal-fill activity cannot occur until the permit holder obtains either
the landowner's consent, a right, title or interest with respect to the property that is sufficient to
undertake the removal or fill activity, or a court order or judgment authorizing the use of the
property.

2. This permit does not authorize any work that is not in compliance with local zoning or other local,
state, or federal regulation pertaining to the operations authorized by this permit. The permit
holder is responsible for obtaining the necessary approvals and permits before proceeding under
this permit.

3. All work done under this permit must comply with ministrative Rules, Chapter 340;
Standards of Quality for Public Waters of Oregon. quality provisions for this project
are set forth on Attachment A. _,t

4. Violations of the terms and conditions of hj
action, which may result in r
for the activities of all contra
permit.

inspecting work performed under this permit.
6. Any permit holder who objects to the conditions of this permit may request a hearing from the

Director, in writing, within twenty-one (21) calendar days of the date this permit was issued.
7. ln issuing this permit, the Department of State Lands makes no representation regarding the

quality or adequacy of the permitted project design, materials, construction, or maintenance,

_ except to approve the project's design and materials, as set forth in the permit application, as
satisfying the resource protection, scenic, safety, recreation, and public access requirements of
ORS Chapters '196, 390, and related administrative rules.

8. Permittee shall defend and hold harmless the State of Oregon, and its officers, agents, and
employees from any claim, suit, or action for property damage or personal injury or death arising
out of the design, material, construction, or maintenance of the permitted improvements.

9. Authorization from the U.S. Army Corps of Engineers may also be required.

NOTICE: lf removal is from state-owned submerged and submersible land, the applicant must comply with leasing and
royalty provisions of ORS 274.530. lf the project involves creation of new lands by fllling on state-owned submerged or
submersible lands, you must comply with ORS 274.905 to 274.940, Tnis permit does not relieve the permittee of an
obligation to secure appropriate leases from the Department of State Lands, to conduct activities on state-owned
submerged or submersible lands. Failure to comply with these requirements may result in civil or criminal liability. For
more information about these requirements, please contact the Department of State Lands, 503-986-5200.

Lori Warner-Dickason, Northern Region Manager
Wetlands & Waterways Conservation Div.
Oregon Department of State Lands May 2,2013

Date lssued



ATTACHMENT A

Permit Holder: PacTrust Realty, lnc.

Project Name: Kuebler Blvd and 27th Avenue

Special Conditions for Removal/Fill Permit No.49112-RF

READ AND BECOME FAMILIAR wlTH CONDITIONS OF YOUR PERMIT.

The project site may be inspected by the Department of State Lands (DSL) as part of our
monitoring program. DSL has the right to stop or modify the project at any time if you are not
in compliance with these conditions. A copy of this permit shall be available at the work site
whenever authorized operations are being conducted.

1. Responsible Party: By signature on the application, Terry L. O'Toole is acting as the
represenlative of PacTrust Realty, lnc.. By proceeding under this permit, PacTrust Realty, lnc.
agrees to comply with and fulfill all terms and conditions of this permit, unless the permit is
officially transferred to another party as approved by DSL.

2. Authorization to Conduct Removal and/or Fill: This permit authorizes the placement of
material up to 7,100 cubic yards in wetlands and 14,840 cubic yards in waters of the state and
removal of material up to 580 cubic yards in wetlands and 1,570 cubic yards in waters of the
state in T8S R3W Section 12C,Tax Lot 1800, 1900, 200, 2100, Marion County, as described
in the attached permit application, map and drawings, received March 29, 2012. ln the event
information in the application conflicts with these permit conditions, the permit conditions
prevail.

3. Work Period in Jurisdictional Areas: Fill or removal activities below the ordinary high water
elevation of the tributary of Pringle Creek shall be conducted between June 1 to October 15,
unless otherwise coordinated with Oregon Department of Fish and Wildlife and approved in
writing by DSL.

4. Changes to the Project or lnconsistent Requirements from Other Permits: lt is the
permittee's responsibility to ensure that all state, federal and local permits are consistent and
compatible with the final approved project plans and the project as executed. Any changes
made in project design, implementation and/or operating conditions to comply with conditions
imposed by other permits must be approved by DSL prior to implementation.

5. DSL May Halt or Modify: DSL retains the authority to temporarily halt or modify the project in
case of unforeseen damage to natural resources.

6. DSL May Modify Gonditions Upon Permit Renewal: DSL retains the authority to modify
conditions upon renewal, as appropriate, pursuant to the applicable rules in effect at the time
of the request for renewal or to protect waters of this state.

Pre-Construction

7. Local Government Approval Required Before Beginning Work: lssuance of this permit is
contingent upon acquisition of appropriate permits and approvals including an approved site
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Plan Review from the City of Salem. There shall be no removal or fill in wetlands or waterways
until the local development permit, approving the construction of a commercial development is
obtained.

8. Stormwater Management Approval Required Before Beginning Work: lssuance of the
permit is contingent upon acguisition of a National Pollution Discharge Elimination System
(NPDES) permit from the Oregon Department of Environmental Quality.

General Construction Conditions

9. Water Quality Certification: The Department of Environmental Quality (DEQ) may evaluate
this project for a Clean Water Act Section 401 Water Quality Certification (WQC). lf the
evaluation results in issuance of a Section 401 WQC, that turbidity condition will govern any
allowable turbidity exceedance and monitoring requirements.

10. Erosion Control Methods: The following erosion control measures (and others as
appropriate) shall be installed prior to construction and maintained during and after
construction as appropriate, to prevent erosion and minimize movement of soil into waters of
this state.

a. All exposed soils shall be stabilized during and after construction in order to prevent
erosion and sedimentation.

b. Filter bags, sediment fences, sediment traps or catch basins, leave strips or berms, or
other measures shall be used to prevent movement of soil into waterways and
wetlands.

c. To prevent erosion, use of compost berms, impervious materials or other equally
effective methods, shall be used to protect soil stockpiled during rain events or when the
stockpile site is not moved or reshaped for more than 48 hours.

d. Unless part of the authorized permanent fill, all construction access points through, and
staging areas in, riparian and wetland areas shall use removable pads or mats to
prevent soil compaction. However, in some wetland areas under dry summer
conditions, this requirement may be waived upon approval by DSL. At project
completion, disturbed areas with soil exposed by construction activities shall be
stabilized by mulching and native vegetative plantings/seeding. Sterile grass may be
used instead of native vegetation for temporary sediment control. lf soils are to remain
exposed more than seven days after completion of the permitted work, they shall be
covered with erosion control pads, mats or similar erosion control devices until
vegetative stabilization is installed.

e. Where vegetation is used for erosion control on slopes steeper than 2:1, a tackified
seed mulch shall be used so the seed does not wash away before germination and
rooting.

f. Dredged or other excavated material shall be placed on upland areas having stable
slopes and shall be prevented from eroding back into waterways and wetlands.

g. Erosion control measures shall be inspected and maintained as necessary to ensure
their continued effectiveness until soils become stabilized.

h. All erosion control structures shall be removed when the project is complete and soils
are stabilized and vegetated.
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11. Hazardous, Toxic, and Waste Material Handling: Petroleum products, chemicals, fresh
cement, sandblasted material and chipped paint, wood treated with leachable preservatives or
other deleterious waste materials shall not be allowed to enter waters of this state. Machinery
refueling is to occur at least 150 feet from waters of this state and confined in a designated
area to prevent spillage into waters of this state. Barges shall have containment system to
effectively prevent petroleum products or other deleterious material from entering waters of this
state. Projeclrelated spills into waters of this state or onto land with a potential to enter waters
of this state shall be reported to the Oregon Emergency Response System (OERS) at 1-800-
452-0311.

12. Federally Listed Endangered or Threatened Species: When listed species are present, the
authorization holder must comply with the Federal Endangered Species Act. lf previously
unknown listed species are encountered during construction, all construction activity shall
immediately cease and the permit holder must contact DSL.

1 3. Archaeological Resources: lf any archaeological resources and/or artifacts are encountered
during construction, all construction activity shall immediately cease. The State Historic
Preservation Office shall be contacted (phone: 503-986-0674).

Mitiqation Conditions

14. Mitigation Bank Credit Purchase: Mitigation for the unavoidable loss of 0.36 acres of slope
palustrine emergent wetland has been accomplished via purchase of 0.36 credits from the
Mud Slough Wetland Mitigation Bank, per the proof of purchase.

Renewal lssued: May 2,2013



Department of State Lands
775 Summer Street, Suite 100
Salem, OR 97301-1279
a 503-986-5200

Permit No.:
Permit Type:
Waterway:
County:
Expiration Date:

PACTRUST REALTY, tNc.

IS AUTHORIZED IN ACCORDANCE WITH ORS 196.800 TO 196.990 TO PERFORM THE
OPERATIONS DESCRIBED IN THE ATTACHED COPY OF THE APPLICATION. SUBJECT TO
THE SPECIAL CONDITIONS LISTED ON ATTACHMENT A AND TO THE FOLLOWING GENERAL
CONDITIONS:

1. This permit does not authorize trespass on the lands of others. The permit holder shall obtain all
necessary access permits or rights-of-way before entering lands owned by another. For new
linear facility projects, the removal{ill activity cannot occur until the permit holder obtains either
the landowner's consent, a right, title or interest with respect to the property that is sufficient to
undertake the removal or fill activity, or a court order or judgment authorizing the use of the
property.

2. This permit does not authorize any work that is not in compliance with local zoning or other local,
state, or federal regulation pertaining to the operations authorized by this permit. The permit
holder is responsible for obtaining the necessary approvals and permits before proceeding under
this permit.

3. All work done under this permit must comply with Oregon Administrative Rules, Chapter 340;
Standards of Quality for Public Waters of Oregon. Specific water quality provisions for this project
are set forth on Attachment A.

4. Violations of the terms and conditions of this permit are subject to administrative and/or legal
action, which may result in revocation of the permit or damages. The permit holder is responsible
for the activities of all contractors or other operators involved in work done at the site or under this
permit.

5. Employees of the Department of State Lands and all duly authorized representatives of the
Director shall be permitted access to the project area at all reasonable times for the purpose of
inspecting work performed under this permit.

6. Any permit holder who objects to the conditions of this permit may request a hearing from the
Director, in writing, within twenty-one (21) calendar days of the date this permit was issued.

7. ln issuing this permit, the Department of State Lands makes no representation regarding the
quality or adequacy of the permitted project design, materials, construction, or maintenance,
except to approve the project's design and materials, as set forth in the permit application, as
satisfying the resource protection, scenic, safety, recreation, and public access requirements of
ORS Chapters 196, 390, and related administrative rules.

8. Permittee shall defend and hold harmless the State of Oregon, and its officers, agents, and
employees from any claim, suit, or action for property damage or personal injury or death arising
out of the design, material, construction, or maintenance of the permitted improvements.

9. Authorization from the U.S. Army Corps of Engineers may also be required.

NOTICE: lf removal is from state-owned submerged and submersible land, the applicant must comply with leasing and
royalty provisions of ORS 274 530. lf the project involves creation of new lands by filling on state-owned submerged or
submersible lands, you must comply with ORS 274 905 to 274 940 fhis permit does not relieve the permittee of an
obligation to secure appropriate leases from the Department of State Lands, to conduct activities on state-owned
submerged or submersible lands Failure to comply with these requirements may result in civtl or criminal liability For
more information about these requirements, please contact the Department cf State Lands, 503-986-5200

Lori Warner-Dickason, Northern Region Manager
Wetlands & Waterways Conservation Div.
Oregon Department of State Lands May 2,2013
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ATTACHMENT A

Permit Holder: PacTrust Realty, lnc.

Project Name: Kuebler Blvd and 27th Avenue

Special Conditions for Removal/Fill Permit No.49112-RF

READ AND BECOME FAMILIAR WITH CONDITIONS OF YOUR PERMIT.

The project site may be inspected by the Department of State Lands (DSL) as part of our
monitoring program. DSL has the right to stop or modify the project at any time if you are not
in compliance with these conditions. A copy of this permit shall be available at the work site
whenever authorized operations are being conducted.

1. Responsible Party: By signature on the application, Terry L. O'Toole is acting as the
representative of PacTrust Realty, lnc.. By proceeding under this permit, PacTrust Realty, lnc.
agrees to comply with and fulfill all terms and conditions of this permit, unless the permit is
officially transferred to another party as approved by DSL.

2. Authorization to Conduct Removal and/or Fill: This permit authorizes the placement of
material up to 7,100 cubic yards in wetlands and 14,840 cubic yards in waters of the state and
removal of material up to 580 cubic yards in wetlands and 1,570 cubic yards in waters of the
state in TBS R3W Section 12C,Tax Lot 1800, 1900, 200, 2100, Marion County, as described
in the attached permit application, map and drawings, received March 29, 2012. ln the event
information in the application conflicts with these permit conditions, the permit conditions
prevail.

3. Work Period in Jurisdictional Areas: Fill or removal activities below the ordinary high water
elevation of the tributary of Pringle Creek shall be conducted between June 1 to October 15,
unless otherwise coordinated with Oregon Department of Fish and Wildlife and approved in
writing by DSL.

4. Changes to the Prcject or lnconsistent Requirements frcm Other Permits: lt is the
permittee's responsibllity to ensure that all state, federal and local permits are consistent and
compatible with the final approved project plans and the project as executed. Any changes
made in project design, implementation and/or operating conditions to comply with conditions
imposed by other permits must be approved by DSL prior to implementation.

5. DSL May Halt or Modify: DSL retains the authority to temporarily halt or modify the project in
case of unforeseen damage to natural resources.

6. DSL May Modify Conditions Upon Permit Renewal: DSL retains the authority to modify
conditions upon renewal, as appropriate, pursuant to the applicable rules in effect at the time
of the request for renewal or to protect waters of this state.

Pre-Construction

7. Local Government Approval Required Before Beginning Work: lssuance of this permit is
contingent upon acquisition of appropriate permits and approvals including an approved site
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Plan Review from the City of Salem. There shall be no removal or fill in wetlands or waterways
until the local development permit, approving the construction of a commercial development is
obtained.

8. Stormwater Management Approval Required Before Beginning Work: lssuance of the
permit is contingent upon acquisition of a National Pollution Discharge Elimination System
(NPDES) permit from the Oregon Department of Environmental Quality.

General Construction Conditions

9. Water Quality Certification: The Department of Environmental Quality (DEQ) may evaluate
this project for a Clean Water Act Section 401 Water Quality Certification (WQC). lf the
evaluation results in issuance of a Section 401 WQC, that turbidity condition will govern any
allowable turbidity exceedance and monitoring requirements.

10. Erosion Control Methods: The following erosion control measures (and others as
appropriate) shall be installed prior to construction and maintained during and after
construction as appropriate, to prevent erosion and minimize movement of soil into waters of
this state.

a. All exposed soils shall be stabilized during and after construction in order to prevent
erosion and sedimentation.

b. Filter bags, sediment fences, sediment traps or catch basins, leave strips or berms, or
other measures shall be used to prevent movement of soil into watenrvays and
wetlands.

c. To prevent erosion, use of compost berms, impervious materials or other equally
effective methods, shall be used to protect soil stockpiled during rain events or when the
stockpile site is not moved or reshaped for more than 48 hours.

d. Unless part of the authorized permanent fill, all construction access points through, and
staging areas in, riparian and wetland areas shall use removable pads or mats to
prevent soil compaction. However, in some wetland areas under dry summer
conditions, this requirement may be waived upon approval by DSL. At project
completion, disturbed areas vrith soil exposed by construction activities shall be
stabilized by mulching and native vegetative plantings/seeding. Sterile grass may be
used instead of native vegetation for temporary sediment control. lf soils are to remain
exposed more than seven days after completion of the permitted work, they shall be
covered with erosion control pads, mats or similar erosion control devices until
vegetative stabilization is installed.

e. Where vegetation is used for erosion control on slopes steeper than 2:1, a tackified
seed mulch shall be used so the seed does not wash away before germination and
rooting.

f. Dredged or other excavated material shall be placed on upland areas having stable
slopes and shall be prevented from eroding back into waterways and wetlands.

g. Erosion control measures shall be inspected and maintained as necessary to ensure
their continued effectiveness until soils become stabilized.

h. All erosion control structures shall be removed when the project is complete and soils
are stabilized and vegetated.
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11. Hazardous, Toxic, and Waste Material Handling: Petroleum products, chemicals, fresh
cement, sandblasted material and chipped paint, wood treated with leachable preservatives or
other deleterious waste materials shall not be allowed to enter waters of this state. Machinery
refueling is to occur at least 150 feet from waters of this state and confined in a designated
area to prevent spillage into waters of this state. Barges shall have containment system to
effectively prevent petroleum products or other deleterious material from entering waters of this
state. Project-related spills into waters of this state or onto land with a potential to enter waters
of this state shall be reported to the Oregon Emergency Response System (OERS) at 1-800-
452-0311.

l2.Federally Listed Endangered or Threatened Species: When listed species are present, the
authorization holder must comply with the Federal Endangered Species Act. lf previously
unknown listed species are encountered during construction, all construction activity shall
immediately cease and the permit holder must contact DSL.

13. Archaeological Resources: lf any archaeological resources and/or artifacts are encountered
during construction, all construction activity shall immediately cease. The State Historic
Preservation Office shall be contacted (phone: 503-986-0674).

Uj!!@,!-Conditions

14. Mitigation Bank Credit Purchase: Mitigation for the unavoidable loss of 0.36 acres of slope
palustrine emergent wetland has been accomplished via purchase of 0.36 credits from the
Mud Slough Wetland Mitigation Bank, per the proof of purchase.

Renewal lssued: May 2,2013
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