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March 13, 2022 

 

City of Portland, Oregon – Bureau of Development Services 

Administrative Board of Appeal 

1900 SW Fourth Avenue 

Portland, Oregon 97201 

 

Re: Building Code Appeal 

 Shore Terminals LLC / NuStar Energy 

 Portland, Oregon 

Application # 21-035156-000-00-CO 

SITE DEVELOPMENT CHECKSHEET Review Date 

February 4, 2022. Item #5 

 

The NuStar Energy Terminal is located at 9420 NW St. Helens Road in Portland, Oregon. The site is 

used to store and transfer petroleum products. NuStar is proposing to relocate some of the existing 

underground product lines. The primary purpose of this project is to enhance the environmental 

safety at the site by relocating underground and under dock product lines above ground and to 

above-deck level on the dock to facilitate inspection and maintenance. These lines run from the Tank 

farm to the P2 Dock on the Willamette River; an above ground vault or pipe chase allowing for 

inspection and maintenance of the piping and the safe passage of terminal traffic over this piping is 

the principal structure in this project; there are other minor structures included. A permit application 

has been submitted by NuStar and a Checksheet has been generated by BDS, Site Development. 

The primary purpose of this correspondence is to appeal the enforcement of 2019 OSSC SECTION 

1613 EARTHQUAKE LOADS, specifically the requirement in the ASCE 7 Reference Standard not 

permitting support of nonbuilding structures on shallow foundations at sites on liquefiable soils 

(ASCE 7-16 15.4.10.1). Mitigation for liquefaction and related lateral soil displacement is always a 

consideration for Norwest Engineering in the Portland Critical Energy Infrastructure hub; our 

preliminary work on this project was an attempt to design mitigation for a conventional overhead 

pipe bridge but piling socketed into bedrock proved cost-prohibitive. It was our view that the typical 

mitigation tools are not scalable to a project of this limited scope. The proposed at-grade 

configuration was chosen to satisfy Life Safety concerns related to the overhead structure and it is 

our belief that this configuration combined with certain aspects of the soils, proposed structure, and 

piping that provide a reasonable level of safety against collapse and removes the need for deep 

foundations and other mitigation procedures. Existing Product Flow Control measures mandated by 

the US Coast Guard and the owner limit exposure to uncontrolled release of product. See the 

following Appeal Narrative for a more detailed discussion.  
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APPEAL NARRATIVE 

This appeal for exemption of enforcement of 2019 OSSC 1613 applies only to liquefaction and lateral 

spreading mitigation in the project, seismic design for other hazards will be done as specified in the 

code. Please refer to the sketches and calculations on proceeding pages, the cross-sectional sketch 

shows the Tank Farm containment wall, existing paved roadway, seawall and revetment and the dock 

in relative scale.  This area is subject to “several inches of seismically induced soil liquefaction and 

several feet of lateral spreading” as stated in the Geotechnical Engineering documents submitted 

with the permit application. A conceptual Flow Failure Zone behind the seawall is show with hatching 

on the sketch.  

• Existing product flow control. See below for discussion by a Subject Matter Expert, Brian 

Kaiser, PE (Mechanical) Director of Engineering for Norwest. 

• Site Soils: Ref.: LAI Geotechnical Engineering Report submitted with the permit application. 

Surface deformations toward the river are significant as described above. While the upper 

site soils are unclassified fill and not considered to be the quality of an engineered fill, they 

are not subject to liquefaction and provide a viable surface crust. This crust will support the 

distributed piping and vault loads, approx. 300 psf applied bearing pressure. The liquefiable 

layers are relatively thin and below the crust; existing bearing piles supporting the dock are 

likely to retain the limited capacity required to prevent collapse even though settlement will 

occur.  

• Vault Structure: Attached calculations show that the vault in its current dimensions can be 

reinforced to bridge the Flow Failure Zone near the seawall – this is an overhanging condition 

with the onshore or Tank Farm side supported by the non-liquefied upper soils. Additionally, 

the continuous Vault will perform the Foundation Ties Function per ASCE 7-16 12.13.9.2.1.1 

for shallow foundations in liquefiable soils.  

• Piping Configuration: Results from an ASME B31 Pipe stress analysis for seismic loading is 

attached. Additionally, it can be shown that 7” of differential lateral displacement parallel to 

the piping can safely be carried without piping overstress.  

Existing Hazardous Material Release and River and Groundwater Protection:  As required by Coast 

Guard regulations, 33 CFR 154, all transfer operations are manned. During transfer operations, in the 

event of an emergency, the operator in charge can stop the flow of hazardous materials by an 

electrical, pneumatic, or mechanical linkage or an electronic voice communications system 

continuously operated by a person on the facility who can stop the flow of hazardous material 

immediately. For hazardous materials transfers at docks operated prior to October 4, 1990, this is 

within 60 seconds. The current design and operations of the facility provides meets or exceeds these 

requirements. Each product line has a valve inside the secondary containment wall. When a product 

line is not transferring product at the P2 dock, these valves are closed. Four product lines are being 

relocated as part of this project, the location of the valve for each line is shown on the included 

drawing, PORT-24-015 EXHIBIT.   
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Life Safety: Worker presence in the tank farm and on the dock is incidental. Site specific safety 

training covers incidents where immediate egress to safe muster points occurs. 

 SUMMARY 

This is a limited scope project intended to enhance maintenance and environmental safety, typical 

construction procedures to mitigate the seismic hazards of liquefaction and lateral spreading cannot 

be practically applied to this project. We have shown that there is a reasonable amount of seismic 

safety in this system at this site, based on this, we respectfully request an exemption to Section 

1613.1 of the OSSC where it applies to the mitigation for liquefaction and lateral spreading.  

Thank you for considering our request. We look forward to discussing any aspect of the appeal with 

you. 

Sincerely, 

Norwest Engineering, Inc. 

 

 

 

Aaron R. Muth, PE, SE 

Lead Civil / Structural Engineer 

Cc: Laurie Parry | Stewardship Solutions Inc. (Permit Applicant) 

  

 

Atts:  Mechanical Drawing set with valve locations highlighted 
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NuSTAR ENERGY LP - Portland, OR Terminal PORT
VAULT DESIGN
Dock Line Re-Route

Index No.: AM - 3

 

NORWEST ENGINEERING

Consulting Engineers

TBPELS Firm No. 15564

VAULT DESIGN

Extraordinary Load Case – xx ft. of vault near seawall is not supported due to Flow Failure 

By T&E Lliq 25:= ft. – Check Stability in Final Design 

NOTE: This is NOT a geotechnical parameter or calculation

Piping Dead Load: 40.5
π 10.0

2


4 144
62.4 0.9+ 71.13= lbs / ft 10" Sch 40

28.6
π 7.98

2


4 144
62.4 0.9+ 48.11= lbs / ft 8" Sch 40

North Cell South Cell – Future

71.13 2 48.11 2+ 238= lbs / ft 71.13 2 48.11 1+ 190= lbs / ft

Tributary Dock piping at end of vault …

238 190+( ) 20

2
4280= lbs 

Vault Dead Load 1.0 1.33 3 0.5 0.33 2+ 13.67 1.0+( ) γconc 2699= lbs / ft

Grating at 52.7 psf

52.7 10.67 1.05 590= lbs / ft

NE Project RV-1154
2022 0204 Vault Design.xmcd

Design:  _________ 
Check.:    ________
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VAULT DESIGN
Dock Line Re-Route
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NORWEST ENGINEERING

Consulting Engineers

TBPELS Firm No. 15564

VAULT DESIGN

Soil Pressure
238 190+ 2699+ 590+

13.67
272= psf Upper soils will support this pressure 

Muliq

1.2 238 190+ 2699+ 590+( ) Lliq
2



2
1.2 4280 Lliq+ 1522275=:= ft-lbs  

Vuliq 1.2 238 190+ 2699+ 590+( ) Lliq 1.2 4280+ 116646=:= lbs 

Shear Lag ok by insp b 13.67 12:= in. 

d 16 8+ 1.5- 0.5- 2- 20.00=:= in. 
d

2
10.00= in. – use 10 in.

Ru

Muliq 12

ϕb b d
2



309=:= psi 

ρreq

1

m
1 1

2 m Ru

fy
--









 0.0054=:=

As ρreq b d 17.76=:= in2 (18) #9 bars 

a
As fy

0.85 f'c b
1.91=:= in. 

Check shear in the 3 stems, 50% on middle stem bw 12.0:= in. 

ϕvc ϕv 2 f'c bw d 22768=:= lbs 

50% Vuliq 58323= lbs 

vc 2 f'c bw d 30358=:= lbs 

50% Vuliq

ϕv

vc- 47406= lbs 

vs

0.20 2 fy d

10
48000=:= lbs #4 ties at 10 

NE Project RV-1154
2022 0204 Vault Design.xmcd

Design:  _________ 
Check.:    ________



NuSTAR ENERGY LP - Portland, OR Terminal PORT
VAULT DESIGN
Dock Line Re-Route

Index No.: AM - 5

 

NORWEST ENGINEERING

Consulting Engineers

TBPELS Firm No. 15564

VAULT DESIGN

Design for single cell … Design Unit Strip transversely 12" walls ok by inspection

IM 48
1

2


6.0 4.0+
3.12= kips / ft on wall LL+I

Dead Load on wall

use 60 psf for grating

1.67 1.0 γconc 60 5.2+ 563= lbs / ft

1.67 1.0 γconc
60 5.2

2
+ 407= lbs / ft

wu

1.2
407

1000
 1.6 3.12+









2

6.83 1.0
1.60=:= kips / ft

Mu

wu 5.83
2



8
6.82=:= ft-kips / ft

b 12:= in. 

d 8.0 1.5-
5

8 2
- 6.19=:= in. 

Ru

Mu 12 1000

ϕb b d
2



197.88=:= psi – looks low enough

ρreq

1

m
1 1

2 m Ru

fy
--









 0.0034=:=

As ρreq b d 0.25=:= in2 / ft – 
12 0.31

As

14.7= in., use #5 at 14

NE Project RV-1154
2022 0204 Vault Design.xmcd

Design:  _________ 
Check.:    ________



NuSTAR ENERGY LP - Portland, OR Terminal PORT
VAULT DESIGN
Dock Line Re-Route

Index No.: AM - 6

 

NORWEST ENGINEERING

Consulting Engineers

TBPELS Firm No. 15564

VAULT DESIGN Check single mat at mid depth:

d 4.0:= in. 

Ru

Mu 12 1000

ϕb b d
2



473.48=:= psi – low enough

ρreq

1

m
1 1

2 m Ru

fy
--









 0.0085=:=

As ρreq b d 0.41=:= in2 / ft – 
12 0.31

As

9.1= in., use #5 at 9

Use the double mat config. with thicken bottom at middle cell for 'Negative'

moment  

0.0020 8 12 0.19= in2 / ft – use #4 at 12 longit.

NE Project RV-1154
2022 0204 Vault Design.xmcd

Design:  _________ 
Check.:    ________
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