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 Project Description 

On September 30, 1981, the Energy Facility Siting Council (EFSC) issued a site certificate to the 
Oregon Natural Gas Development Corporation, a wholly owned subsidiary of Northwest Natural 
Gas Company (NWN and certificate holder), for an underground natural gas storage facility near 
Mist in Columbia County, Oregon. The Mist Underground Gas Storage Facility’s (Facility) application 
resulted in the Mist Storage Site Certificate, which has been amended twelve times since 1981 
(referred to as the Amended Site Certificate). 

In late 2022, NWN identified a section of the existing Flora Well pipeline running along the 
Weyerhaeuser Mainline Road that had made contact with a parallel pipeline owned by Enerfin. This 
represents a significant hazard, and NWN proposes to replace about 2,000 feet of this 8-inch Flora 
Well pipeline at the facility (Figure 1). The 2,000-foot pipeline offset will be installed a few feet 
south of the existing Flora Well pipeline, on the northern edge of the Mainline Road. The existing 
pipe section, which is in contact with Enerfin’s line, will be abandoned after the new pipeline offset 
is installed and tied-in. The replacement pipeline will require a 2-foot-wide trench and will be 
placed at a depth of approximately 5 feet. A T.D. Williamson stopple fitting with a dimension of 
approximately 2 feet by 2 feet will also be installed, which is necessary during the pipeline tie-in 
procedure. During construction, up to three existing storage yards will be used, with no ground 
disturbance (Figure 2). Project construction is expected to begin in late summer 2023. Figure 3 
provides photographs of the existing Flora Well pipeline in contact with the parallel Enerfin 
pipeline and general site conditions.  

 Response to OAR 345-027-0350 Requirements 

OAR 345-027-0350(4) requires a certificate holder to submit a request to amend its site certificate 
to design, construct, or operate a facility in a manner different from the description in the site 
certificate, if the proposed change: 

(a) Could result in a significant adverse impact that the Council has not addressed in an earlier 
order and the impact affects a resource or interest protected by an applicable law or Council 
standard; 

(b) Could impair the certificate holder’s ability to comply with a site certificate condition; or 

(c) Could require a new condition or a change to a condition in the site certificate. 

Where the facility modification does not meet these criteria (requiring a formal amendment), an 
applicant may proceed with the documentation of the changes in accordance with OAR 345-027-
0355. 

On at least four prior occasions, NWN has submitted analyses under OAR 345-027-0350, to 
document modifications to the Facility. The most recent such evaluation was filed with the Oregon 
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Department of Energy (ODOE) and considered in May 2018, addressing upgrades to the Facility’s 
fiber optic communication network for the SCADA system at the wells at Flora and Bruer pools.   

In this evaluation, NWN seeks ODOE’s concurrence under OAR 345-027-0355 for the replacement 
of approximately 2,000 feet of 8-inch pipeline adjacent to the mainline road at the Facility, within 
areas approved in the existing Site Certificate, as amended. Similar to prior modifications reviewed 
by ODOE concerning the Facility, the changes discussed herein are suitable for ODOE’s concurrence 
as a modification to the Amended Site Certificate, versus the requirement of a new amendment to 
the Site Certificate. This is because the modifications discussed herein are insubstantial changes to 
the facilities already authorized by EFSC in the Amended Site Certificate, and do not propose any 
new or additional facilities.  

2.1.1 Discussion 

The installation of the Project’s pipeline replacement described in this evaluation does not result in 
a material change in the Site Boundary. This is particularly true given the fact that the pipeline 
replacement area is owned and controlled by the same landowners as the original locations, and is 
in close proximity to the original locations, without change to zoning or other land use controls. 

OAR 345-027-0350(4)(a) Could result in a significant adverse impact that the Council has not 
addressed in an earlier order and the impact affects a resource or interest protected by an 
applicable law or Council standard; 

The installation of the pipeline replacement would occur within the previously approved Site 
Boundary, as described within the Amended Site Certificate. The analysis provided in Section 3 of 
this evaluation demonstrates that any changes due to the Project would not result in any adverse 
impacts to any resources protected by EFSC standards, as described under OAR 345- 027-
0350(4)(a). As described in Section 3 below, installation does not implicate any Council Standard. 
Consequently, the Project could not possibly “result in a significant impact that EFSC has not 
addressed” in the Amended Site Certificate. As noted above, the pipeline replacement will enhance 
the operational safety of the Facility by averting contact between two active pipelines.   

OAR 345-027-0350(4)(b) Could impair the certificate holder’s ability to comply with a site 
certificate condition; or 

Under OAR 345-027-0350(4)(b), there is no condition in the Amended Site Certificate implicated by 
the installation of the pipeline replacement. Hence, it is not possible that the certificate holder's 
ability to comply with a Site Certificate condition will be compromised. Further, no change is 
needed to any condition.  

OAR 345-027-0350(4)(c) Could require a new condition or a change to a condition in the site 
certificate. 

Finally, under OAR 345-027-0350(4)(c), no new condition is required, and there is no need for a 
change in any condition in the Amended Site Certificate. NWN will adhere to all recommended best 
management practices (BMPs) set forth in the attached GeoEngineers’ Structural Report and Soil 
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Evaluation (Attachments 1 and 2). These BMPs are reflected in, and consistent with, conditions 
previously imposed by EFSC in the Site Certification Agreement, including those imposed in SCA 
Amendment No. 11 and adopted during the Mist Fiber Network Project as part of Amendment 
Determination Request 1. (See Consolidated, Restated and Amended Site Certificate Agreement, pp. 
19-22). 

2.1.2 Conclusion 

This evaluation demonstrates that the installation of the Project’s pipeline replacement is allowed 
without an amendment to the Amended Site Certificate. NWN emphasizes that a site certificate 
amendment would not be needed given that such an amendment would not result in any change or 
addition of any language or conditions in the Site Certificate, as amended.  

 Compliance Assessment for the Replacement of the Flora 
Pipeline  

3.1 Compliance with Division 22 Standards 
In order to support the conclusion reached in Section 2.1.2, NWN provides an evaluation of 
compliance with the Division 22 standards below. The Project will be within the original study 
areas for resources evaluated in the Amended Site Certificate, in accordance with OAR 345-001-
0010(35), and is within the study area for the previous Amendment Determination Request for the 
Mist Fiber Network Project. 

3.1.1 Organizational Expertise (OAR 345-022-0010) 

Under this standard, EFSC determines whether the applicant has the organizational expertise to 
construct and operate the Facility. To conclude that the certificate holder has the necessary 
expertise, EFSC must determine that they have: 

…demonstrated the ability to design, construct and operate the proposed facility in compliance 
with site certificate conditions and in a manner that protects public health and safety and has 
demonstrated the ability to restore the site to a useful, non-hazardous condition. The Council 
may consider the applicant’s experience, the applicant’s access to technical expertise and the 
applicant’s past performance in constructing, operating and retiring other facilities, including, 
but not limited to, the number and severity of regulatory citations issued to the applicant. 
(OAR 345-022-0010(1)) 

3.1.1.1 Discussion 
Since 1988, NWN has operated the Facility under the Amended Site Certificate. EFSC has approved 
twelve amendments to this Site Certificate, each time confirming that NWN possesses the 
organizational expertise to operate the Facility.  
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3.1.1.2 Conclusion 
In approving previous amendments, EFSC recognized that based on NWN’s prior experience 
constructing and operating the Facility, and the successful completion of the Calvin Creek 
expansion in 1997, the South Mist Feeder extension in 1999, and the new compressor in 2001, 
NWN demonstrated its ability to successfully construct, operate, and retire the Facility. 
Additionally, in the March 13, 2003 Final Order for the South Mist Pipeline Extension, EFSC 
confirmed NWN’s organizational expertise to construct and operate that expansion of the Facility. 
NWN has completed the construction of all EFSC-certificated facilities, and operates its facilities in 
full compliance with all EFSC conditions. Added to that is the successful expansion of facilities 
authorized in Amendment No. 11 (the North Mist Expansion Project).  

NWN has the organizational expertise to implement the installation of the Project, without 
compromising EFSC’s ongoing conclusions under this standard. There is no change related to this 
Council Standard in any condition or conclusion in the Site Certificate, as amended. 

3.1.2 Structural (OAR 345-022-0020) 

Under the Structural Standard (OAR 345-022-0020(1)), EFSC determines whether: 

(a) The applicant, through appropriate site-specific study, has adequately characterized the 
seismic hazard risk of the site; and 

(b) The applicant can design, engineer, and construct the facility to avoid dangers to human safety 
and the environment presented by seismic hazards affecting the site, as identified in subsection 
(1)(a); 

(c) The applicant, through appropriate site-specific study, has adequately characterized the 
potential geological and soils hazards of the site and its vicinity that could, in the absence of a 
seismic event, adversely affect, or be aggravated by, the construction and operation of the 
proposed facility; and 

(d) The applicant can design, engineer and construct the facility to avoid dangers to human safety 
and the environment presented by the hazards identified in subsection (c). 

3.1.2.1 Discussion 
Attachment 1 is a Structural Report from GeoEngineers that identifies, describes, and characterizes 
the seismic and nonseismic geological and soil hazards in the vicinity of the Project. The Structural 
Report determined that most geological hazards are not a concern at the Project’s location, 
including liquefaction, lateral spreading, fault rupture, coseismic subsidence, tsunami inundation, 
and seiche. While the Project Area would experience strong shaking of the ground in the event of a 
significant Cascadia Subduction Zone earthquake, GeoEngineers determined that modern pipeline 
using arc-welded butt joints are generally not susceptible to damage from ground shaking alone, 
and thus there is a low risk of pipeline damage from ground shaking without an incidence of 
permanent ground deformation. 
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Two locations within the vicinity of the Project could experience permanent ground deformation, 
where the pipeline is located in close proximity to road construction fill placed on the scarp of a 
dormant-old or relict landslide (LS-1) and a zero-order convergent headwall (Attachment 1). At 
these locations, future failure of the fill in these locations or reactivation of LS-1 during a 
subduction zone earthquake could cause bending and axial stresses strong enough to rupture the 
pipeline. However, because the pipeline will be placed on the inboard side of the road to avoid these 
fills and LS-1 and the pipeline is located in an unpopulated area, there would not be a direct threat 
to public safety in such an event.  

The Project does not change any of the conclusions under the Structural Standard. The Project 
would not have geological or soil impacts.  

3.1.2.2 Conclusion 
The installation of the Project’s pipeline replacement meets the Structural Standard. There is no 
change related to this Council Standard in any condition or conclusion in the Site Certificate, as 
amended. 

3.1.3 Soil Protection (OAR 345-022-0022) 

Under this standard, EFSC determines whether the design, construction, and operation of the 
Facility, taking into account mitigation, are not likely to result in a significant adverse impact to 
soils. 

3.1.3.1 Discussion 
Attachment 2 is a report from GeoEngineers that evaluates the soils in the vicinity of the Project, as 
well as potential adverse impacts to soils from the Project. The pipeline will be placed within a 2-
foot-wide open trench, placed within the graveled roadway, or the adjacent, inboard ditch line. The 
proposed construction will disturb soil where excavations will be required for the pipeline 
installation within an approximately 30-foot-wide easement (the approximate width of the existing 
gravel road, including the ditch line) along the proposed pipeline alignment. Construction of the 
pipeline will primarily involve trenching, associated short-term stock piling of excavation spoils, 
placing pipe and backfilling the trenches.  Little to no vegetation removal is expected because the 
pipeline will be installed within the existing gravel road surface or the adjacent maintained ditch 
line. (Attachment 2).  

While wind erosion is not a significant source of potential impacts for the Project due to its location 
within the forest, the stability of the local soils, and erosion control measures that will be 
implemented at the Facility (Attachment 2), there is moderate potential for runoff and water 
erosion. However, the slopes along the pipeline alignment are gentle (typically less than 10 
percent), which will reduce potential hazards related to water erosion (Attachment 2). BMPs will be 
implemented at the Project, including the use of construction fencing to define project limits, check 
dams, maintenance of vegetated buffers and restoration of road surfaces as soon as possible after 
installation of the pipeline (Attachment 2). A 1200-C Erosion Control/Stormwater permit has been 
required for the Facility. NWN will be applying for a 1200-C to cover construction activities.  
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The Project does not change any of the conclusions under the Soil Protection Standard, which EFSC 
has already approved under the Site Certificate, as amended. With implementation of reasonable 
construction phase erosion control measures, the Project would not cause significant impacts to 
soils.  

3.1.3.2 Conclusion 
The Project’s pipeline replacement falls within the area previously analyzed in the Site Certificate, 
as amended. Attachment 2 demonstrates that construction and operation of the Project will not 
cause significant adverse impacts to soils. Thus, the Project meets the Soil Protection Standard. 
There is no change related to this Council Standard in any condition or conclusion in the Amended 
Site Certificate. 

3.1.4 Land Use (OAR 345-022-0030) 

Under this standard, EFSC must find that:  

(1) To issue a site certificate, the Council must find that the proposed facility complies with the 
statewide planning goals adopted by the Land Conservation and Development Commission. 

(2) The Council shall find that a proposed facility complies with section (1) if: 

(a) The applicant elects to obtain local land use approvals under ORS 469.504(1)(a) and 
the Council finds that the facility has received local land use approval under the 
acknowledged comprehensive plan and land use regulations of the affected local 
government; or 

(b) The applicant elects to obtain a Council determination under ORS 469.504(1)(b) and 
the Council determines that: 

(A) The proposed facility complies with applicable substantive criteria as 
described in section (3) and the facility complies with any Land 
Conservation and Development Commission administrative rules and goals 
and any land use statutes directly applicable to the facility under ORS 
197.646(3); 

3.1.4.1 Discussion 
To the extent any local permits and approvals are needed for any aspect of this Project, NWN elects 
to secure such permits pursuant to OAR 345-022-0030(2)(a). NWN obtained all necessary land use 
approvals in the Site Certificate and in all subsequent site certificate amendments. The certificate 
holder concludes that there is no need for a new land use approval because the Project would not 
require an amendment to the Amended Site Certificate. The pipeline replacement falls within the 
area previously analyzed for the Site Certificate, as amended. The Amended Site Certificate 
demonstrates the Facility’s compliance with the applicable substantive criteria from Columbia 
County’s acknowledged land use regulations, the Columbia County Zoning Ordinance, and the 
Columbia County Comprehensive Plan. The substantive criteria contained in these documents have 
been reviewed by Oregon’s Land Conservation and Development Commission to ensure consistency 
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with the statewide planning goals. The applicable code and plan fully implement Oregon’s land use 
laws; therefore, the Project is reviewed under the applicable local standards. There are no statutes 
or administrative rules that are directly applicable to the Project. Because the current versions of 
the applicable code and plan fully implement Oregon’s land use statutes, statewide planning goals, 
and administrative rules that are potentially applicable to the Project, and the Project complies with 
the applicable substantive criteria from these codes and plans, the Project also complies with the 
statewide planning goals and no exception is required. Therefore, EFSC may find that the Project 
complies with the statewide planning goals under OAR 345-022-0030(2)(b)(A) and the land use 
standard set forth at OAR 345-022-0030. 

NWN will seek any local permits as needed for the construction and development of the Project. To 
confirm local land use consistency, NWN conferred with Jake Renney, Assistant Planner, Land 
Development Services, Columbia County. Mr. Renney confirmed that the Project site is zoned 
Primary Forest (PF-80) and no new land use permits are required for this pipeline replacement 
project. Mr. Renney and staff at Permit Desk also determined that a grading permit would be 
required for the Project, since excavation will be over 50 cubic yards of removal/fill material (J. 
Renney, pers. email., April 5, 2023).  NWN will submit a Columbia County grading permit to comply 
with county code.  

3.1.4.2 Conclusion 
As discussed above, based upon consultation with Columbia County, the certificate holder 
concludes that there is no need for a new land use approval. This is also the case because the 
installation of the Project’s pipeline replacement would not require an amendment to the Amended 
Site Certificate. 

NWN obtained all necessary land use approvals in the original Site Certificate and in all subsequent 
amendments. The Project does not propose any types of uses that are new or different from those 
approved by EFSC previously and does not propose uses in new or different land use zones. 
Columbia County has confirmed these conclusions. 

For these reasons, the certificate holder concludes that the Project meets the Land Use Standard. 
There is no change related to this Council Standard in any condition or conclusion in the Site 
Certificate, as amended. 

3.1.5 Protected Areas (OAR 345-022-0040) 

This standard prohibits the siting of an energy facility in any of the protected areas listed in the 
rule. The standard permits the siting of a facility outside the listed protected areas, provided that,  

OAR 345-022-0040(1)(b) The design, construction and operation of the facility, taking into 
account mitigation, are not likely to result in significant adverse impact to a protected area 
designated on or before the date the application for site certificate or request for amendment 
was determined to be complete under OAR 345-015-0190 or 345-027-0363. 



Amendment Determination Request for the  
Mist Underground Natural Gas Storage Site Certificate 

Flora Pipeline Replacement Project   8  

3.1.5.1 Discussion 
The Project falls within the area previously analyzed for the Site Certificate, as amended. The 
Project will have no direct impacts to any protected area. Most protected areas will experience no 
indirect impacts from the Project because they are too far away for Project noise to be audible, 
construction traffic will not be routed near them, views of the Project will be blocked by terrain 
and/or vegetation, and there will be no water or wastewater impacts.  

3.1.5.2 Conclusion 
The Project does not change any of the analysis already approved in the Site Certificate, as 
amended. Hence, the Project meets the Protected Areas Standard. There is no change related to this 
Council Standard in any condition or conclusion in the Site Certificate, as amended. 

3.1.6 Retirement and Financial Assurance (OAR 345-022-0050) 

Under this standard, EFSC determines whether: 

(1) The site, taking into account mitigation, can be restored adequately to a useful, non-hazardous 
condition following permanent cessation of construction or operation of the facility. 

(2) The applicant has a reasonable likelihood of obtaining a bond or letter of credit in a form and 
amount satisfactory to the Council to restore the site to a useful, non-hazardous condition. 

3.1.6.1 Discussion 
The Project will be buried at a depth of at least 4 feet, a depth that will allow it to be retired in place 
so no Facility costs will be incurred in its retirement. 

3.1.6.2 Conclusion 
The Project meets the Retirement and Financial Assurances Standard. There is no change related to 
this Council Standard in any condition or conclusion in Site Certificate, as amended. 

3.1.7 Fish and Wildlife Habitat (OAR 345-022-0060) 

Under this standard, EFSC determines whether the design, construction, and operation of the 
Project, taking into account mitigation, are consistent with the fish and wildlife habitat mitigation 
goals and standards of OAR 635-415-0025 in effect as of February 24, 2017. 

3.1.7.1 Discussion 
NWN commissioned Tetra Tech, Inc (Tetra Tech). to perform an updated biological survey for a 
site-specific analysis of the impacts of the Project on fish and wildlife habitat, pursuant to OAR 635-
415-0025. Results of the survey are provided in Attachment 3, Biological Survey Report. In 
accordance with OAR 345-001-0010(35)(c), the analysis area for fish and wildlife habitat and 
species consists of the Site Boundary and the area within 0.5 miles from the Site Boundary. Ground 
surveys were performed within the Site Boundary, and desktop analysis was used to understand 
the area within 0.5 miles from the Site Boundary (Attachment 3).  
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Attachment 3 and Attachment 4 (Wetland Delineation Report) summarize resource surveys 
conducted in the analysis area in May and July 2017. Tetra Tech conducted wetland, botanical, 
general biological, and habitat categorization surveys. Preparation for the surveys included a 
review of available information on the occurrence and habitat requirements of special status 
species (e.g., federal or state listed species, state sensitive species, or U.S. Fish and Wildlife Service 
[USFWS] species of concern) and special habitats that could occur within the analysis area. Tetra 
Tech performed a desktop review for wetlands and other waters in the analysis area, followed by a 
field survey.  

Surveyors did not identify any special status plant or wildlife species within the analysis area. Field 
surveys indicated that no wetlands or other jurisdictional waters were present within the analysis 
area (Attachment 4).  

3.1.7.2 Conclusion 
The Project meets the Fish and Wildlife Habitat Standard. There is no change related to this Council 
Standard in any condition or conclusion in the Site Certificate, as amended. 

3.1.8 Threatened and Endangered Species (OAR 345-022-0070) 

Under this standard, EFSC must find that:  

(1) For plant species that the Oregon Department of Agriculture has listed as threatened or 
endangered under ORS 564.105(2), the design, construction and operation of the proposed 
facility, taking into account mitigation: 

(a) Are consistent with the protection and conservation program, if any, that the Oregon 
Department of Agriculture has adopted under ORS 564.105(3); or 

(b) If the Oregon Department of Agriculture has not adopted a protection and 
conservation program, are not likely to cause a significant reduction in the likelihood 
of survival or recovery of the species; and 

(2) For wildlife species that the Oregon Fish and Wildlife Commission has listed as threatened or 
endangered under ORS 496.172(2), the design, construction and operation of the proposed 
facility, taking into account mitigation, are not likely to cause a significant reduction in the 
likelihood of survival or recovery of the species. 

3.1.8.1 Discussion 
NWN identified all threatened and endangered species listed under ORS 496.172(2) (state 
threatened and endangered wildlife species), ORS 564.105(2) (state threatened and endangered 
plant species), and 16 USC § 1533 that may be affected by the Project. As surveys did not document 
any of these species, and no suitable habitat is present within the Project Area, there will be no 
significant adverse impacts to any of these listed species. The Biological Survey Report (Attachment 
3) describes the method and results of the reconnaissance-level survey within the locations of the 
Project’s pipeline replacement. 
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3.1.8.2 Conclusion 
The Project meets the Threatened and Endangered Species Standard. There is no change related to 
this Council Standard in any condition or conclusion in the Site Certificate, as amended. 

3.1.9 Scenic Resources (OAR 345-022-0080) 

Under this standard, EFSC must determine that:  

OAR 345-022-0080(1) To issue a site certificate, the Council must find that the design, 
construction and operation of the facility, taking into account mitigation, are not likely to 
result in significant adverse visual impacts to significant or important scenic resources. 

3.1.9.1 Discussion 
The Project falls within the area previously analyzed for the Site Certificate, as amended. The 
analysis area includes parts of two counties in Oregon (Columbia and Clatsop) and two counties in 
Washington (Cowlitz and Wahkiakum). The analysis area contains two cities (Clatskanie, Oregon 
and Longview, Washington) and one town (Cathlamet, Washington). There are many rural 
communities within the analysis area (e.g., Mist, Mayger, and Westport); however, these are 
unincorporated areas that are managed under county land use plans. There are no tribal lands 
located within the analysis area. Federal lands within the analysis area are limited to land 
administered by USFWS at the Julia Butler Hansen Refuge; there are no other federal lands. 

3.1.9.2 Conclusion 
The Project would not create additional impacts to scenic resources, and no significant visual 
impacts were described in relation to the Facility in the Site Certificate, as amended. Thus, the 
Project meets the Scenic Resources Standard. There is no change related to this Council Standard in 
any condition or conclusion in the Site Certificate, as amended. 

3.1.10 Historic, Cultural, and Archaeological Resources (OAR 345-022-0090) 

Under this standard, EFSC must find that the construction and operation of the Project, taking into 
account mitigation, are not likely to result in significant adverse impacts to: 

(a) Historic, cultural or archaeological resources that have been listed on, or would likely be 
listed on the National Register of Historic Places; 

(b) For a facility on private land, archaeological objects, as defined in ORS 358.905(1)(a), or 
archaeological sites, as defined in 358.905(1)(c); and 

(c) For a facility on public land, archaeological sites, as defined in ORS 358.905(1)(c). 

3.1.10.1 Discussion 
There are no resources listed or likely to be listed on the National Register of Historic Places at or 
near the Project’s analysis area. The pipeline replacement would be located in areas previously 
analyzed for the Site Certificate, as amended. Historical Research Associates, Inc. conducted an 
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archaeological records review and pedestrian survey of the area covering the pipeline replacement 
route in 2014 as part of Request for Amendment 11 to the Mist Natural Gas Storage Site Certificate 
and the 2018 Amendment Determination Request for the Mist Fiber Network Project. The previous 
survey coverage in both instances was 200-feet wide. The current project is expected to not extend 
more than 25 feet wide and is entirely within the previously surveyed areas. In addition to the two 
previous surveys that encompass the current project, there is an existing road in this location and 
multiple other buried utilities on both sides of the road. The levels of disturbance, high elevation 
and terrain, and previous cultural resources investigations suggest little possibility of 
archaeological resources being identified in this location. The results of the Historical Research 
Associates, Inc.’s review of the current project are provided in Attachment 5, Cultural Resources 
Report. No previously recorded or newly recognized cultural resources were identified during the 
records search or the pedestrian survey.  

Should any potential archaeological resources be encountered during Project construction, all work 
in the immediate vicinity would cease until a qualified archaeologist could evaluate the find and 
recommend an appropriate course of action. Based on the available information, NWN concludes 
that the Project would have no adverse impacts on historical, cultural or archaeological resources.  

3.1.10.2 Conclusion 
The Project meets the Historic, Cultural, and Archaeological Resources Standard. There is no change 
related to this Council Standard in any condition or conclusion in the Site Certificate, as amended. 

3.1.11 Recreation (OAR 345-022-0100) 

Under this standard, EFSC must find that the design, construction, and operation of the Project, 
taking into account mitigation, are not likely to result in a significant adverse impact to important 
recreational opportunities. EFSC considers the following factors in judging the importance of the 
recreational opportunity: 

(a) Any special designation or management of the location; 

(b) The degree of demand; 

(c) Outstanding or unusual qualities; 

(d) Availability or rareness; 

(e) Irreplaceability or irretrievability of the opportunity. 

3.1.11.1 Discussion 
The Project falls within areas previously analyzed for the Site Certificate, as amended. The Project 
would not change any previous impact assessment.   

3.1.11.2 Conclusion 
The Project meets the Recreation Standard. There is no change related to this Council Standard in 
any condition or conclusion in the Site Certificate, as amended. 
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3.1.12 Public Services (OAR 345-022-0110) 

Under this standard, EFSC must find that the construction and operation of the Project, taking into 
account mitigation: 

are not likely to result in significant adverse impact to the ability of public and private 
providers within the analysis area described in the project order to provide: sewers and 
sewage treatment, water, storm water drainage, solid waste management, housing, traffic 
safety, police and fire protection, health care and schools. 

3.1.12.1 Discussion 
The potential effects of the Project are evaluated with respect to the ability of public and private 
providers within the analysis area to provide sewers and sewage treatment, water, stormwater 
drainage, solid waste management, housing, traffic safety, police and fire protection, health care, 
and schools. Key Project-related variables used in this analysis include projected construction and 
operations employment, traffic volumes, and waste generation.  

The addition of the Project to the existing Facility will not significantly change the analysis provided 
in the Amended Site Certificate for public services.  

3.1.12.2 Conclusion 
The Project meets the Public Services Standard. There is no change related to this Council Standard 
in any condition or conclusion in Site Certificate, as amended. 

3.1.13 Wildfire Prevention and Risk Mitigation (OAR 345-022-0115) 

345-022-0115 Wildfire Prevention and Risk Mitigation 

(1) To issue a site certificate, the Council must find that: 

(a) The applicant has adequately characterized wildfire risk within the analysis area 
using current data from reputable sources, by identifying: 

(A) Baseline wildfire risk, based on factors that are expected to remain fixed 
for multiple years, including but not limited to topography, vegetation, existing 
infrastructure, and climate; 

(B) Seasonal wildfire risk, based on factors that are expected to remain fixed 
for multiple months but may be dynamic throughout the year, including but 
not limited to, cumulative precipitation and fuel moisture content; 

(C) Areas subject to a heightened risk of wildfire, based on the information 
provided under paragraphs (A) and (B) of this subsection;  

(D) High-fire consequence areas, including but not limited to areas containing 
residences, critical infrastructure, recreation opportunities, timber and 
agricultural resources, and fire-sensitive wildlife habitat; and 
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(E) All data sources and methods used to model and identify risks and areas 
under paragraphs (A) through (D) of this subsection. 

(b) That the proposed facility will be designed, constructed, and operated in 
compliance with a Wildfire Mitigation Plan approved by the Council. The Wildfire 
Mitigation Plan must, at a minimum: 

(A) Identify areas within the site boundary that are subject to a heightened 
risk of wildfire, using current data from reputable sources, and discuss data 
and methods used in the analysis; 

(B) Describe the procedures, standards, and time frames that the applicant 
will use to inspect facility components and manage vegetation in the areas 
identified under subsection (a) of this section; 

(C) Identify preventative actions and programs that the applicant will carry 
out to minimize the risk of facility components causing wildfire, including 
procedures that will be used to adjust operations during periods of heightened 
wildfire risk; 

(D) Identify procedures to minimize risks to public health and safety, the 
health and safety of responders, and damages to resources protected by 
Council standards in the event that a wildfire occurs at the facility site, 
regardless of ignition source; and 

(E) Describe methods the applicant will use to ensure that updates of the plan 
incorporate best practices and emerging technologies to minimize and 
mitigate wildfire risk. 

(2) The Council may issue a site certificate without making the findings under section (1) if it 
finds that the facility is subject to a Wildfire Protection Plan that has been approved in 
compliance with OAR chapter 860, division 300. 

(3) This Standard does not apply to the review of any Application for Site Certificate or 
Request for Amendment that was determined to be complete under OAR 345-015-0190 or 345-
027-0363 on or before the effective date of this rule. 

3.1.13.1 Discussion 
Wildfire was not part of the original application for the Site Certificate or subsequent amendments; 
however, NWN has incorporated this information in site management, including risk analysis and 
mitigation measures.  

OAR 345-022-0115(1)(a) requires the Applicant to adequately characterize the wildfire risk within 
the analysis area using current data from reputable sources. Per OAR 345-001-0010 (35)(c), the 
analysis area for wildfire risk is the area within the Site Boundary plus the area within 0.5 miles of 
the Site Boundary. The Oregon Department of Energy has provided direction that the applicant may 
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rely on data and reports from the Oregon Wildfire Risk Explorer1 to satisfy the requirements under 
OAR 345-022-0115(1)(a). However, as of August 4, 2022, the statewide wildfire risk map (that was 
released on June 30, 2022, as an outcome of Senate Bill 762) has been temporarily withdrawn for 
further refinement. The Oregon Wildfire Risk Explorer website that hosts the wildfire risk map 
does currently provide the 2018 Quantitative Wildfire Risk Assessment data, which provides the 
following information: 

• Burn probability shows the likelihood of a wildfire greater than 250 acres burning a given 
location, based on wildfire simulation modeling. This is an annual burn probability, adjusted 
to be consistent with the historical annual area burned. Viewing local small fires in 
conjunction with this layer can give a more comprehensive view of local fire history and 
potential. The Project and associated analysis area is mapped as having low or low-
moderate burn probability.  

• Vegetation type is a layer derived from the LANDFIRE (2010) dataset, where existing 
vegetation is mapped using predictive landscape models based on extensive field reference 
data, satellite imagery, biophysical gradient layers, and classification and regression 
methods. The data represents the current distribution of terrestrial ecological systems, a 
group of plant community types that tend to co-occur within landscapes with similar 
ecological processes, substrates, and/or environmental gradients. This type of data provides 
the basis for fuel models used in wildfire risk assessment and other wildfire modeling. The 
Project and associated analysis area is mapped as being primarily conifer, with smaller 
areas of hardwood and developed areas along roads. 

• Average flame length shows the average length of flames expected, given local fuel and 
weather conditions. Flame length is commonly used as a direct visual indication of fire 
intensity and is a primary factor to consider for firefighter safety and for gauging potential 
impacts to resources and assets. It can also guide mitigation work to reduce the potential 
for catastrophic fires by showing where work can be done to reduce higher potential flame 
lengths/fire intensities to lower flame lengths/fire intensities. Most of the Project and 
associated analysis area is mapped as having an average flame length of > 0 to 4 to feet with 
patches ranging through the classifications of 4 to 8 feet, 8 to 11 feet, or > 11 feet. 

• The Oregon Wildfire Risk Explorer provides several layers in this dataset including fire 
locations from 1992 to 2019, fire perimeters from 2000 to 2020 and current fire points and 
perimeters. Since 1992, three small fires. Since 1992, fires have occurred in the vicinity of 
the Project, but none have occurred with the area planned for construction or within 0.5 
miles.  

 
1 https://www.oregon.gov/odf/fire/pages/wildfire-risk.aspx 
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This area includes working timber lands and the larger Mist Facility. NW Natural’s Operations and 
Maintenance Manual identifies the role of each party in the event of an emergency, including 
wildfire. Prior to construction, NWN will check the ODF Industrial Fire Restrictions Map for fire risk 
levels2 and adhere to ODF’s requirements for each Industrial Fire Precaution Level.3 NWN will also 
comply with ODF’s Fire Season Requirements for Industrial Operations.4  

Mist-Birkenfeld Rural Fire Protection District 

The Mist-Birkenfeld Rural Fire Protection District (RFPD) is a primarily volunteer fire department 
in Columbia County. It is responsible for fire protection of all structures within its boundaries and, 
along with the Oregon Department of Forestry (ODF), for natural-cover parcels of land (up to 5 
acres) if they include a structure. Once notified, the Mist-Birkenfeld RFPD will provide immediate 
response to the site. The Mist-Birkenfeld RFPD also has primary responsibility to provide 
ambulance service in this area and responds to all requests for emergency medical and rescue 
assistance. 

When Mist-Birkenfeld RFPD arrives at a fire: 

• Responding personnel will take charge of the fire suppression activities. 

• NW Natural personnel will remain on site to advise and assist if it is safe to do so. 

• The fire department will complete all suppression activities and secure the scene. 

Mist-Birkenfeld RFPD is a party to the Columbia County Fire Defense Board's Mutual Aid 
Agreement. The district will assist and be assisted by other fire districts, including the ODF, with 
fire suppression, emergency medical response, and response to other requests for emergency 
assistance. 

With respect to the special hazards presented by North Mist and the surrounding natural gas 
infrastructure within the district, all emergency incidents will be mitigated aggressively within the 
limitations of the available local resources. 

• Minor fire emergencies—aggressive response. 

• Major structural or equipment fires that do not involve escaping gas—aggressive response. 

• Major structure or equipment fires involving escaping gas— cautious response until a NW 
Natural technical representative is available for consultation. 

• Major natural cover or wildland fires—extinguish fires on or near threatened, defensible, 
structural property and provide assistance to ODF within the limits of available resources. 

 
2 https://gisapps.odf.oregon.gov/firerestrictions/ifpl.html 
3 https://www.oregon.gov/odf/fire/Documents/industrial-fire-precaution-levels.pdf 
4 https://www.oregon.gov/odf/fire/Documents/fire-season-requirements-for-industrial-operations.pdf 
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• Emergency medical incidents—aggressive response. Because of the nature of the potential 
injuries and the extended ground transport times involves, Life Flight may be necessary. 
Only a state recognized governmental agency can call out Life Flight. 

Oregon Department of Forestry 

ODF is responsible for preventing and suppressing all fires on forestland. The Mist-Birkenfeld RFPD 
has responsibility for protecting people and structures. In the event of a major fire, both the ODF 
and Mist-Birkenfeld RFPD will respond and give assistance to each other through the Columbia 
County Fire Defense Board's Mutual Aid Agreement. 

Prior to construction, NWN will apply for an ODF Permit to Use Fire or Power-Driven Machinery 
(PDM). The ODF PDM Permit is required during fire season to conduct work in or around Oregon 
Forest lands and requires a 15-day waiting period for a ODF and landowner review of the proposed 
operations.   

The ODF PDM permit requires that NWN and contractor construction crews stage the appropriate 
fire fighting equipment at the job site to protect the location from any fires. If construction takes 
place during the fire season (usually mid-July thru mid-October), NWN will also adhere to the ODF’s 
Industrial Fire Precaution Levels, associated work constraints, and fire watch practices. 

3.1.13.2 Conclusion 
The Project meets the Wildfire Prevention and Risk Mitigation Standard. There is no change related 
to this Council Standard in any condition or conclusion in the Site Certificate, as amended.  

3.1.14 Waste Minimization (OAR 345-022-0120) 

Under EFSC’s waste minimization standard, OAR 345-022-0120(1), the applicant must show that: 

(a) The applicant’s solid waste and wastewater plans are likely to minimize generation of solid 
waste and wastewater in the construction and operation of the facility, and when solid waste 
or wastewater is generated, to result in recycling and reuse of such wastes; 

(b) The applicant’s plans to manage the accumulation, storage, disposal and transportation of 
waste generated by the construction and operation of the facility are likely to result in 
minimal adverse impact on surrounding and adjacent areas. 

3.1.14.1 Discussion 
Minimization and storage of solid wastes during Project construction would follow the same 
procedures described in the Site Certificate, as amended. Generation of solid wastes and 
wastewater will be minimal and short-term, and primarily limited to the construction phase. When 
solid waste or wastewater is generated, it will be recycled immediately, reused, or properly 
disposed of. No accumulation or storage of solid wastes or wastewater is proposed. For these 
reasons, there will be no significant adverse impacts to surrounding or adjacent areas, and no 
monitoring program will be necessary for solid waste or wastewater management. The Project will 
not increase solid waste or wastewater from what was described in the Amended Site Certificate.  
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3.1.14.2 Conclusion 
The Project meets the Waste Minimization Standard. There is no change related to this Council 
Standard in any condition or conclusion in Site Certificate, as amended. 

3.2 Compliance with Division 24 Standards 
Division 24 provides carbon dioxide emission standards for non-generating facilities and means of 
compliance with these standards in OAR 345-024-0620 and -0630. Installation of the Project 
pipeline replacement would not alter carbon dioxide emissions. Division 24 also provides specific 
standards for surface facilities related to underground gas storage reservoirs in OAR 345-024-
0030:  

To issue a site certificate for a proposed surface facility related to an underground gas storage 
reservoir, the Council must make the following findings: 

(1) The proposed facility is located at distances in accordance with the schedule below 
from any existing permanent habitable dwelling: 

(a) Major facilities, such as compressor stations, stripping plants and main 
line dehydration stations — 700 feet. 

(b) Minor facilities, such as offices, warehouses, equipment shops and odorant 
storage and injection equipment — 50 feet. 

(c) Compressors rated less than 1,000 horsepower — 350 feet. 

(d) Roads and road maintenance equipment housing — 50 feet. 

(2) The applicant has developed a program using technology that is both practicable 
and reliable to monitor the facility to ensure the public health and safety. 

The Project does not propose any changes to or addition of any major facilities, compressors, roads, 
or road maintenance equipment housing. For this reason, the Project meets the applicable 
standards in Division 24.  

3.3 Other State and Local Requirements 

3.3.1 Air Quality Permit 

NWN does not propose to add equipment that will constitute an additional emission source. No 
modification of the existing air quality permit is required.  

3.3.2 Noise Standards 

A moderate amount of noise will occur during the Project construction process. Construction noise 
is exempt from the noise standards; however, due to the distances from residences and duration of 
construction, the Facility will still meet Oregon’s noise standards. Construction of the Project does 
not change this conclusion.  
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3.3.3 Wetlands 

The Wetland Delineation Report (Attachment 4) did not identify wetlands within the analysis area. 
No impacts to wetlands are expected to occur.  

 Conclusion 

None of the proposed changes related to the Project raise issues of compliance with standards in 
OAR chapter 345, divisions 22, 23, 24, or 27, or with other state or local laws, rules, or ordinances. 
Therefore, the Facility, as modified by the Project, continues to comply with relevant Council 
Standards, state and local laws, rules, and ordinances as approved in the Site Certificate, as 
amended. 
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Figure 3. Existing Site Conditions 
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1.0 INTRODUCTION 

1.1. General 

This report presents the results of GeoEngineers, Inc.’s (GeoEngineers’) geologic hazards evaluation for the 
proposed Flora 8-Inch Pipeline Replacement Project. The project location is shown with respect to 
the surrounding area in the Vicinity Map, Figure 1. We performed this evaluation to meet requirements 
presented in Oregon Administrative Rule (OAR) 345-021-0010 (1)(h) and OAR 345-022-020(1).  

1.2. Project Description 

NW Natural proposes to replace an approximately 2,000-foot-long section of the existing Flora 
8-Inch-diameter (8-inch) pipeline because the existing pipeline sits atop another operator’s natural gas 
pipeline, which presents cathodic protection issues for the pipeline. The new segment of pipeline will be 
located within an existing gravel logging road approximately five to 15 feet south of the existing 8-inch 
pipeline.  

The proposed new pipeline segment will be installed using direct burial (open cut) methods. We expect the 
trench width to be approximately 2 feet wide and the maximum trench depth to be approximately 5 feet.   
The proposed pipeline alignment is shown with respect to topography and the surrounding area in the 
attached Vicinity Map, Figure 1.  

GeoEngineers performed this evaluation to meet requirements presented in OAR 345-021-0010 (1)(h) and 
OAR 345-022-020(1). Specifically, this report satisfies subheading “A” of OAR 345-021-0010(1)(h), which 
requires a geologic report meeting current Oregon State Board of Geologist Examiners (OSBGE) geologic 
report guidelines. As such, this report was completed in general accordance with OSBGE’s Guideline for 
Preparing Engineering Geologic Reports, dated May 30, 2014 (OSBGE 2014). In accordance with OSBGE’s 
guidance, only those topics recommended by OSBGE’s guidelines that pertain to this project are addressed 
in this report. Appendix A provides a list of OSBGE’s recommended topics and if they are addressed in this 
report. Where specific sections of this report pertain to a sub heading of OAR 345-021-0010(1)(h), the 
administrative rule is listed in the section header.  

Brian C. Ranney, CEG (GeoEngineers) conducted a geologic site reconnaissance of the proposed pipeline 
alignment on March 28, 2023. Geologic observations relevant to the geologic mapping, seismic hazards 
and landslide hazards are provided in their respective sections of this report.  

2.0 GEOLOGICAL AND TOPOGRAPHIC FEATURES  

Geologic and topographic conditions within the project area were initially evaluated using the following 
reference materials: 

■ Publications, including oil and gas investigations, published state of Oregon geological literature, 
Oregon Department of Geology and Mineral Industries (DOGAMI) and United States Geological Survey 
(USGS) bulletins and special papers, unpublished masters theses and doctoral dissertations and the 
applicable county soil survey.  

■ State water well logs. 

DR
AF
T



 

  April 3, 2023 |Page 2 
 File No. 6024-304-00 

■ Geologic and topographic maps, including the State of Oregon Geological Map, oil and gas investigation 
mapping, unpublished mapping completed with doctoral dissertations and masters theses and the 
applicable topographic quadrangle for the project area.  

■ Light Detection and Ranging (LiDAR) based hillshade models of the site. 

Detailed citations of these reference materials are included in the “Reference” Section 13.0 of this report.  

2.1. Geologic Conditions 

2.1.1. Geologic Setting 

The project is located within mountainous terrain of the Oregon Coast Range. In Oregon, the Coast Range 
is a belt of moderately high mountains, extending along a north-south axis between the Columbia River and 
the Klamath Mountains. The core of this anticlinal structural chain is underlain by early Tertiary-aged pillow 
basalts, lavas and basalt breccias that were erupted underwater as oceanic islands. The flanks of the coast 
range are composed of marine sedimentary rocks that accumulated around the underwater oceanic 
islands. The volcanic and sedimentary rocks were later accreted onto the western edge of the North 
American continent by the subduction of the Juan de Fuca tectonic plate (Orr and Orr 1999). During and 
after this accretion, the Columbia River cut through the Oregon and Washington Coast Range forming a 
river valley and associated broad alluvial plain that forms the northern border of the Oregon Coast Range 
Mountains.  

Because of the presence of natural gas in economic quantities, Columbia County has been subject to 
several generations of geologic research. The understanding of rock units and structures has progressed 
from the earlier work of Warren and Norbisrath (1946); to more intensive study in the 1970s by 
Van Atta (1971), Niem and Van Atta (1973), and Newton and Van Atta (1976); through the master’s theses 
of Kelty (1981), Kadri (1982), and Ketrenos (1986); and most recently to the compilations of Niem and 
others (1990; 1994). Geologic mapping has been aided by the large number of wells drilled and 
geophysical surveys conducted in support of natural gas exploration.  

2.1.2. Stratigraphy 

In the project area, basement rocks of the Tillamook Volcanics (upper to middle Eocene (which are 
chemically equivalent to the upper to middle Eocene-aged Grays River Volcanics in the site area [Niem, 
Snavely and Niem 1990]), remnants of a large mid-ocean volcanic complex, are overlain by several 
thousand feet of marine sedimentary rocks deposited on the emerging continental shelf. Deep in that 
sequence, shallow marine to deltaic sandstones of the Cowlitz Formation (upper Eocene) are the primary 
hydrocarbon reservoir rocks. Fine-grained sediment layers in the upper Cowlitz and the overlying Keasey 
Formation (upper Eocene to lower Oligocene) form the cap to the reservoir rocks. Shallow marine 
sedimentary rocks of the Sager Creek Formation, Pittsburg Bluff Formation and Scappoose Formation 
(middle Oligocene to lower Miocene) overlie the Keasey Formation. Basalts belonging to the Miocene-aged 
Columbia River Basalt Group (CRBG) overlie and are interfingered with the marine sedimentary rocks.  

A geologic map of the site is provided in Figure 2. We utilized geologic mapping produced by the DOGAMI 
Oregon Geologic Data Compilation (OGDC) mapping, release 7 (DOGAMI 2020) to evaluate and describe 
geologic materials in the project vicinity. 
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The project area is directly underlain chiefly by two major geologic units:  

■ Astoria Group Sediments of the Scappoose Formation (Ta) 

■ Pittsburg Bluff Formation (Tps) 

These geologic materials are described in more detail in the “Site Geology” Section 2.1.4 of this report.  

2.1.3. Geologic Structure 

The Mist area, including the project site, is located on the Nehalem Arch, a high area formed in the 
basement Tillamook Volcanics connecting the Willapa Hills and Northern Coast Range uplifts (north and 
south, respectively), and separating the sediment-filled Nehalem and Astoria forearc basins (east and west, 
respectively) (Niem and others 1994). The Mist area is a relatively low saddle in the Nehalem Arch. In the 
Miocene epoch, flood basalts of the CRBG, sandstone and siltstone sediments were transported west, and 
the Mist Saddle area was still low enough to receive these Scappoose sediments and flood basalts. The 
latest uplift of the Coast Range occurred in the late Neogene period. 

Numerous faults have been identified in the Mist area; many are older faults dating from a late Eocene 
(pre-Keasey Formation) period of tectonism and not exposed at the surface. The closest active fault 
mapped by the USGS (2023) is the Gales Creek Fault Zone, which is located approximately 20 miles south 
of the site. This fault may have been active as recent as Holocene time (personal communication, 2018; 
Wells et. al. 2020). A series of mostly northwest-southeast and west-east normal faults cut across the 
Nehalem Arch, forming the Nehalem graben, generally coincident with the Nehalem River valley between 
the cities of Mist and Birkenfeld (Niem and others 1990). Disruption of rock layers along faults causes 
zones of weakness that are exploited by erosion, commonly becoming stream valleys; a fault seems to be 
responsible for the valley of Lindgren Creek east of the project area (Ketrenos 1986).  

In general, major strata in the area are only gently deformed. Ketrenos (1986) stated that dips in bedding 
planes in the younger rocks are generally about 5 to 10 degrees to the northwest, whereas mapped dips in 
the older strata can be up to about 30 degrees (e.g., Newton and Van Atta 1976; Kelty 1981). But attitudes 
can change within short distances, particularly around faults. The extensive old faulting in the area has also 
probably contributed to local fault-zone deformation. 

2.1.4. Site Geology 

The following paragraphs describe the major geologic units and their mapped locations relative to the 
proposed pipeline alignment. 

2.1.4.1. LANDSLIDE DEBRIS (QUATERNARY) 

Quaternary-aged landslide debris (Qls) is mapped extensively in the mountainous terrain south of 
Highway 30. Although, the DOGAMI geology compilation mapping does not show landslides underlying the 
project site, the Statewide Landslide Information Database for Oregon (SLIDO) (DOGAMI 2021) shows 
one landslide near the proposed pipeline route and several landslides in the vicinity of the project. Discrete 
landslides identified in this study (based on SLIDO, LiDAR hillshade interpretation and field reconnaissance) 
are shown in Figure 3 and discussed in more detail in Section 7.4 of this report.  
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2.1.4.2. SCAPPOOSE FORMATION (EARLY TO MIDDLE MIOCENE) 

The Astoria Group of the Scappoose Formation (TA) is mapped along the entire pipeline route as shown in 
Figure 2. The Astoria Group includes shallow marine micaceous sandstone and carbonaceous siltstone that 
have been mapped and described in various geologic maps and texts (Schlicker et al. 1972; Niem and 
others 1990). The Scappoose Formation includes fluvial, lacustrine, deltaic and estuarine facies that 
generally represent a large valley fill deposited on an eroded surface cut into Pittsburg Bluff and older rocks. 

2.1.4.3. PITTSBURG BLUFF FORMATION (OLIGOCENE) 

A siltstone member of the Pittsburg Bluff Formation (Tps) is mapped to the southwest and northeast of the 
proposed pipeline route as shown in Figure 2. Although the pipeline alignment does not cross the Pittsburg 
Bluff Formation, we document it here because of its near proximity just southwest of the proposed pipeline 
alignment and underlying nature relative to the Scappoose Formation. The Pittsburg Bluff rocks are typically 
tuffaceous and arkosic sandstones, locally glauconitic and fossiliferous, with lesser tuffaceous siltstone, 
claystone and coal. They were deposited in marine to deltaic waters that appear to have been becoming 
shallower with time; ultimately, the area rose above sea level, and there is an erosional unconformity 
between the top of the Pittsburg Bluff Formation and overlying strata. 

A geotechnical boring was completed at the Flora well IW 33C.3.65 for the purposes of installing an 
inclinometer to monitor movement of a landslide located about 950 feet west of LS-1 mapped by 
GeoEngineers (GeoEngineers 1999). The boring documented subsurface materials that were consistent 
with the mapped siltstone member of the Pittsburg Bluff Formation. The inclinometer was periodically 
monitored between February 1999 and March 2023. No movement was recorded that would indicate that 
the mapped landslide was active during the monitoring period.  

2.1.5. Site Reconnaissance Observations 

Geologic reconnaissance of the proposed pipeline route generally confirmed the stratigraphy described 
above. In road cuts along the proposed alignment, the rocks were observed to be completely decomposed 
to a tan to reddish-brown sandy clay or clayey sand soil with gravel. We observed sandstone and siltstone 
rock fragments within the soils observed the road cuts confirming that the Astoria Group sediments of the 
Scappoose Formation likely underlies the proposed pipeline alignment.  

During our site reconnaissance we also documented areas near the pipeline alignment where portions of 
the gravel road are likely composed of artificial fill. These areas are mapped in Figure 2. We did not observe 
exposures of the fill to characterize the fill soils; however, as is typical in forest logging road construction, 
the fill is most likely composed of weathered Scapoose Formation sediments (sandy clay, clayey sand, with 
gravel) that were cut from the inboard edge of the road and placed on the outboard edge of the road in 
specific locations.  

2.1.6. Geologic Unit Stability 

In general, geologic units within the project area are prone to landsliding, as is typical in the northern Oregon 
Coast Range. Based on the distribution of mapped landslides in the area (See Figure 3), the sedimentary 
units (Pittsburg Bluff Formation; Scappoose Formation) appear to be less stable than volcanic 
geologic units (CRBG) mapped within the mountains near and outside of the project area. Most of the 
landslides mapped in the project area are associated with drainage slopes greater than 50 percent or occur 
at the contact of sedimentary units and the overlying volcanic units, where differential erosion leads to the 
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oversteepening of slopes within the sedimentary units. Areas where slope gradients that are less than 
50 percent, such as ridge tops, appear to be the most stable slopes within the project area.  

As described in Section 7.4.2 we did not observe indications of instability of the artificial fill soils we mapped 
during our site reconnaissance. However, based on our experience, artificial fill placed during cut/fill logging 
road construction methods is typically less stable than the cut sides of the road and natural geologic 
materials.  

2.1.7. Soil 

Shallow subsurface soil conditions in the project vicinity are identified by the U.S. Department of Agriculture 
Natural Resources Conservation Survey (NRCS) web soil maps (NRCS 2023) and the Soil Conservation 
Service (SCS) Soil Survey of Columbia County (Smythe 1986). The survey describes soil conditions in the 
upper 5 feet of the subsurface profile and classifies land use. Two soil units were identified by the NRCS 
and SCS within the project area. A general description of each soil unit is provided in Table 1 below. The 
project soils report provides a more detailed assessment of soil conditions within the project area.  

TABLE 1.  SOIL UNIT DESCRIPTIONS 

Soil Unit 
Setting Within 

Project 
Location 

Approximate 
Thickness 

Formation 
Setting 

Permeability Runoff 
Hazard for 

Erosion 

Braun-Scaponia 
Silt Loam 

Southern ~ 
250 feet of 
alignment, 
Stable convex 
slopes of 
mountains 

2.6 feet 
Colluvium 
derived from 
siltstone 

Moderate Medium 
to rapid 

Moderate 
to High 

Tolke Silt Loam 

Northern ~ 
1,750 deet of 
alignment, 
Broad stable 
ridge tops and 
on gentle to 
moderate side 
slopes 

5 feet 

Volcanic ash 
and colluvium 
derived from 
siltstone and 
shale 

Moderate Medium 
to rapid 

Moderate 
to high 

2.1.8. Groundwater 

Regional groundwater is located approximately 200 feet below ground surface (bgs) in the project area. 
A well log obtained from the Oregon Water Resources Department (OWRD) for a water well drilled at the 
Miller Station compressor station (approximately ¾ mile south project site) indicated a static groundwater 
level of 188 feet bgs (OWRD 2023). However, localized perched groundwater may exist at the project site.  
Groundwater levels will fluctuate with precipitation, site utilization and other factors. No springs or seeps 
were observed during the March 28, 2023 site reconnaissance.  
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2.2. Topography  

2.2.1. General 

Regional topographic conditions along the proposed pipeline route are shown in Figure 1. Slope gradients 
and contours in the project area are shown in Figure 4. In general, the proposed pipeline route follows the 
existing gravel surfaced Mainline Road which traverses a relatively gentle to moderately steep southwest 
facing slope of a minor northwest-southeast oriented ridgeline. The road is located near the upper portion 
of the southwest facing slope and passes above the heads of two first-order stream drainages that coalesce 
about 2,250 feet southwest of the pipeline alignment to form Adams Creek. The pipeline begins on the 
southeast end at an approximate elevation of 1,170 feet above mean sea level (MSL) and terminates at 
the northwest end at an approximate elevation of 1,260 feet MSL.  

Slopes along the pipeline route are typically relatively gentle, ranging from 5 to 10 percent. However, just 
downslope of the proposed pipeline alignment (and Mainline Road), slope gradients become relatively 
steep ranging between 50 and 80 percent. Photographs taken along the proposed pipeline route during 
our site reconnaissance are included in Appendix B. 

3.0 DESCRIPTION OF SITE-SPECIFIC GEOTECHNICAL WORK  

GeoEngineers completed site-specific geotechnical work for the project, including a site reconnaissance of 
the proposed pipeline route and landslides identified during the office study. The findings from the site 
reconnaissance are presented in Sections 2.1.5 and 7.1.  

4.0 EVIDENCE OF CONSULTATION [OAR 345-021-0010 (H) (B)] 

In preparing this report, GeoEngineers consulted with Jason McClaughry of DOGAMI during a meeting with 
members of GeoEngineers and NW Natural on March 10, 2023. During this meeting, DOGAMI provided 
general comments regarding items that should be specifically addressed or included in this report. A copy 
of an email confirming the consultation and summarizing topics discussed during the consultation is 
provided in Appendix C of this report. 

One item of note is a suggestion by Mr. McClaughry that a list of required items to be addressed in 
accordance with the Oregon State Board of Geologist Examiners Guidelines for Preparing Engineering 
Geologic Reports be provided as appendix to this report, and that we “check off” the required items that 
were or were not addressed. This suggestion was in response to a discussion in which NW Natural 
presented concern that a reviewer of a past Geologic Report prepared in accordance with the OARs for 
Exhibit H had requested that all items listed in Open File Report 0-00-04 (OBGE 1990) be included in the 
geologic report even if they did not apply to the project. However, OAR 345-021-0010 (1)(h)(A) no longer 
requires geologic reports to be completed in accordance with Open File report 0-00-04. The current statute 
requires that Exhibit H be prepared in accordance with the current OSGBE Geologic Report Guideline. As 
discussed in the introduction section, this report was prepared in general accordance with OSBGE’s 
Geologic Report Guideline, dated May 30, 2014 (OSBGE 2014). Appendix A provides a list of OSBGE’s 
recommended topics and if they are addressed in this report.  
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5.0 PROPOSED SITE-SPECIFIC GEOTECHNICAL WORK [OAR 345-021-0010 (H)(C)(D)] 

No additional site-specific geotechnical work is planned for the project. Existing geotechnical information 
including soil borings in the area, geologic mapping and soil survey mapping were used to evaluate geologic 
hazards in the project area. The existing geologic mapping and soil survey information was used to 
understand subsurface conditions that are expected to be encountered in the 5-foot deep trench in which 
the pipeline will be placed. 

As summarized in this report, geologic hazards were not identified along the proposed pipeline route that 
would require further geotechnical study for the purposes of evaluating or mitigating risk to the proposed 
pipeline. Additionally, no significant site grading is proposed that would affect the one nearby landslide. The 
proposed pipeline will be installed within existing roads located on gentle slopes.  

6.0 ASSESSMENT OF SITE-SPECIFIC SEISMIC HAZARDS [OAR 345-021-0010 (H)(E)] 

6.1. Historical Seismicity  

Tables D.1 and D.2 in Appendix D provide a list of recorded earthquakes that have epicenters within 
approximately 50 miles of the proposed pipeline route (USGS 2023). The first list (Table D.1) provides a list 
of recorded earthquakes over magnitude 2.5 that occurred within 50 miles of the site between 
November 1961 and July 2022. Reported magnitudes use duration magnitude (Md), short period body 
wave magnitude (Mb), moment magnitude (Mw), or local Richter magnitude (ML) scales. The location of 
earthquakes with reported magnitude values listed in Table D.1 are shown with respect to the site in 
Figure 5. 

The second list (Table D.2) presents observed earthquakes that occurred between 1841 and 1964 that 
caused ground shaking near their respective epicenter that exceeded Modified Mercalli Intensity (MMI) IV 
(NOAA 2015). The MMI scale relies on observations of a general population during a seismic event and 
event records included observations from numerous cities near the earthquake epicenters. We have edited 
the data presented in Table D.2 to only include the MMI observed in the city nearest the earthquake 
epicenter. The location of earthquakes with observed MMI values listed in Table D.2, and the estimated 
location of the earthquake epicenters provided in the data, are shown with respect to the site in Figure 5. 
A description of the levels of shaking included in the MMI scale (Wood and Neumann 1931) are presented 
in Table 2 below.  

TABLE 2.  DESCRIPTION OF THE LEVELS OF MODIFIED MERCALLI INTENSITY 

Intensity Shaking Description/Damage 

I Not felt Not felt except by a very few under especially favorable conditions. 

II Weak Felt only by a few persons at rest, especially on upper floors of buildings. 

III Weak 
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many 
people do not recognize it as an earthquake. Standing motor cars may rock slightly. 
Vibrations similar to the passing of a truck. Duration estimated. 
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Intensity Shaking Description/Damage 

IV Light 
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, 
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking 
building. Standing motor cars rocked noticeably. 

V Moderate 
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects 
overturned. Pendulum clocks may stop. 

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. 
Damage slight. 

VII Very 
Strong 

Damage negligible in buildings of good design and construction; slight to moderate in 
well-built ordinary structures; considerable damage in poorly built or badly designed 
structures; some chimneys broken. 

VIII Severe 
Damage slight in specially designed structures; considerable damage in ordinary 
substantial buildings with partial collapse. Damage great in poorly built structures. Fall of 
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. 

IX Violent 
Damage considerable in specially designed structures; well-designed frame structures 
thrown out of plumb. Damage great in substantial buildings, with partial collapse. Buildings 
shifted off foundations. 

X Extreme Some well-built wooden structures destroyed; most masonry and frame structures 
destroyed with foundations. Rails bent. 

During site reconnaissance, general observations were conducted by GeoEngineers to evaluate the 
presence of structural features such as faulting and other discontinuities that may be indicative of historical 
seismicity along the proposed pipeline alignment. Faults in outcrops, distinct topographic lineation’s, 
vegetation patterns or surface water patterns that would indicate historical seismicity along the proposed 
pipeline alignment were not identified.  

6.2. Contributing Earthquake Sources  

A site-specific Probabilistic Seismic Hazard Analysis (PSHA) was completed using the most current edition 
of the USGS Unified Hazard Tool; Dynamic conterminous U.S. 2014 (update)(4.2.0). Seismic hazard 
deaggregation was performed for the 4,975-year, 2,475-year and 475-year hazard levels for rock outcrop 
condition (i.e. Vs30 = 760 m/s). The 475-year motion corresponds to a 10 percent probability of 
exceedance (PE) in 50 years. The 2,475-year motion has a 2 percent PE in 50 years, and the 4,975-year 
motion has a 1 percent PE in 50 years.  

The seismic deaggregation results show that the dominant seismic hazard sources for the 475-year, 
2,475-year and 4,975-year earthquake levels are the magnitude (M)8.9 to M9.1 Cascadia Subduction Zone 
(CSZ) interface events, M6.95 to 7.0 deep intraplate earthquakes, and M6.2 to 6.4 crustal earthquakes 
from background seismicity that is associated with gridded crustal fault sources of non-discrete origin. 
One of these crustal sources could be the Gales Creek Fault, which may have been active as recent as 
Holocene time (Personal Communication, 2018). In the case of the CSZ and deep intraplate events, 
calculated distance of the fault sources are placed closer to the site as the hazard level increases to 
account for the uncertainty surrounding the potential epicenter of each anticipated event. Conversely, the 
background seismicity model places the fault distance somewhat subjectively, based on the relative 
probability that an undiscovered fault could become active near a site. The relative probability of the 
background seismicity model considers historic earthquake activity within a given study area.  
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An overview of the range of distance-magnitude pairs and percent contribution to the seismic hazard 
described within the seismic deaggregation at the northwestern and southeastern extremities of the 
alignment for all principal sources of seismicity is presented in Tables 3 through 5. 

TABLE 3.  SUMMARY OF USGS SEISMIC HAZARD DEAGGREGATION FOR 475-YEAR HAZARD LEVEL 

Fault Source 
Distance Range 

from Site 
(miles) 

Magnitude 
Percent 

Contribution to 
Hazard1 

Cascadia Subduction Zone 23.2 – 58.1 8.60 – 9.07 63.2 

50-kilometers (km) Deep Intraplate 43.9 – 61.8 6.9 16.41 

Background Seismicity (Gridded Crustal Fault Source)  11.4 – 11.5 6.2 6.61 

Note: 
1 The percent contribution to hazard describes the relative contribution of the predicted ground motion from an individual fault source 
to the total seismic hazard for a given return period. 

TABLE 4. SUMMARY OF USGS SEISMIC HAZARD DEAGGREGATION FOR 2,475-YEAR HAZARD LEVEL 

Fault Source 
Distance Range 

from Site 
(miles) 

Magnitude 
Percent 

Contribution to 
Hazard1 

Cascadia Subduction Zone 23.4 – 58.1 8.5 – 9.09 80.19 

50-km Deep Intraplate 32.0 - 49.6   6.95 – 7.0 6.55 

Background Seismicity (Gridded Crustal Fault Source)  6.1 – 6.4 6.3 – 6.5 < 3 

Note: 
1 The percent contribution to hazard describes the relative contribution of the predicted ground motion from an individual fault source 
to the total seismic hazard for a given return period. 

TABLE 5. SUMMARY OF USGS SEISMIC HAZARD DEAGGREGATION FOR 4,975-YEAR HAZARD LEVEL 

Fault Source 
Distance from 

Site  
(miles) 

Magnitude 
Percent 

Contribution to 
Hazard1 

Cascadia Subduction Zone 23.2 – 58.1  8.48 - 9.10  84.45 

50-km Deep Intraplate 31.4 – 36.9 7.0 3.48 

Background Seismicity (Gridded Crustal Fault Source)  6.3 – 6.5 6.3 – 6.4 < 3 

Note: 
1 The percent contribution to hazard describes the relative contribution of the predicted ground motion from an individual fault source 
to the total seismic hazard for a given return period. 

In addition to fault hazards returned by the seismic deaggregation results, ten crustal faults capable of 
generating strong ground motion were identified by the USGS Earthquake Hazards Program’s Quaternary 
Fault and Fold Database within 50 miles of the proposed pipeline replacement. A summary of 
Quaternary faults within 50 miles of the project site is provided in Table 6, and approximate fault locations 
are shown with respect to the site in Figure 5. Fault source parameters were obtained online from the USGS 
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Earthquake Hazards Program’s National Seismic Hazard Maps – Source Parameters (USGS 2023) or are 
otherwise referenced below Table 6. 

TABLE 6.  QUATERNARY FAULTS WITHIN 50 MILES OF SITE  

Fault Source 

Nearest 
Distance to 

Site  
(miles) 

Fault Length 
(km) 

Maximum 
Magnitude 

Vertical or 
Horizontal Slip 

Rate 
(mm/year) 

Gales Creek Fault Zone 18.7 73 6.75 0.016 

Portland Hills Fault 27.3 49 7.05 0.115 

Helvetia Fault 33.5 7 6.4 0.016 

East Bank Fault 36.6 29 N/A < 0.2 

Oatfield Fault 36.1 29 N/A < 0.2 

Willapa Bay Fault Zone 41.3 37 N/A 0.2 – 1.0 

Beaverton Fault Zone 41.5 15 N/A < 0.2 

Lacamas Lake Fault 44.2 24 6.67 0.026 

Tillamook Bay Fault Zone 44.7 32 N/A < 0.2 

Nehalem Bank Fault 49.8 101 N/A 1.0 – 5.0 

Cascadia fold and fault belt 37.2 484 N/A 1.0 – 5.0 

Fault H (no 790) 44.2 49 N/A >5.0 

Unnamed offshore faults 35.7 280 N/A 1.0 – 5.0 

Note: N/A indicates that the maximum magnitude was not provided in USGS Earthquake Hazards Program’s National Seismic Hazard 
Maps – Source Parameters we reviewed 

6.2.1. Crustal Seismicity 

Comparison of the distance of Quaternary faults and gridded crustal faults provided by the PSHA to the 
proposed pipeline alignment suggests that fault sources provided by the PSHA are generally closer and 
yields more conservative estimate of the crustal seismic hazard. Gridded crustal seismicity presented within 
the PSHA provides distance-magnitude pairs of (11.4 – 11.5 miles, M6.2), (6.1 – 6.4 miles, M6.3 – M6.5) 
and (6.3 – 6.5 miles, M6.3 – M6.4) for the 475-year, 2,475-year and 4,975-year hazard levels respectively. 
While the Gales Creek Fault Zone and Portland Hills Fault are estimated as capable of delivering maximum 
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earthquake magnitudes of M6.75 and M7.05, both faults range from approximately 2.9 to 4.2 times farther 
from the site than the PSHA derived crustal seismicity from the 475-year to 4,975-year hazard level. 

6.2.2. Cascadia Subduction Zone (CSZ) and Intraplate Seismicity 

Most of the seismic hazard is from potential CSZ interface events and deep intraplate earthquakes. At the 
475-year hazard level, deep intraplate events pose up to approximately 16 percent of the hazard described 
by the PSHA, whereas combined CSZ interface events presents approximately 63 percent of the 
described hazard. The influence of the CSZ becomes even more dominant at the 2,475-year and 
4,975-year hazard levels. As the USGS PSHM provides spectral acceleration parameters based on the most 
severe ground motion, the PSHA provides a reasonable and conservative description of contributing 
earthquake sources and ground motion parameters. Past comparisons of crustal, intraplate and CSZ 
interface estimated Peak Ground Accelerations (PGAs) at Astoria, Oregon and Portland, Oregon agree well 
with the conclusion that CSZ interface events will likely dominate deep intraplate seismicity 
(Geomatrix 1995). 

6.3. Median Ground Response Spectrum 

Site response is necessary for design of structures. However, the construction of aboveground structures 
is not proposed for this project. Subsurface pipeline design only utilizes the PGA of the acceleration 
response spectra. For this reason, analysis of longer period spectral acceleration parameters was not 
performed for this project. However, we have considered site class adjusted PGA as described in 
Section 6.4 below.     

6.4. Site Seismic Hazards  

The following sections address the potential for seismic hazards to affect the site. 

6.4.1. Ground Shaking 

Ground shaking for the 475-year, 2,475-year, and 4,975-year hazard level was assessed using the PSHA 
for rock outcrop conditions as described in Section 6.2. To characterize ground motion amplification effects 
along proposed pipeline route, a site class was assigned in accordance with methods outlined in 
Chapter 20 of American Society of Civil Engineers (ASCE) 7-16 and based on our geologic interpretation. 
The USGS Seismic Design Maps application (USGS 2023) was then used to collect mapped acceleration 
parameters along the length of the alignment at the northwestern and southeastern extremities of the site. 

6.4.1.1. ROCK OUTCROP PGA 

A summary of PGAs for rock outcrop conditions as determined by the Dynamic conterminous U.S. 2014 
(update)(4.2.0) version of the USGS Unified Hazard Tool at the northwest and southeast extremities of the 
site for the 475-year, 2,475-year and 4,975-year hazard levels are presented in Table 7.  

TABLE 7.  USGS ROCK OUTCROP PEAK GROUND ACCELERATION (PGA)  

Location 475-year PGA 2,475-year PGA 4,975-year PGA 

Center of Pipeline alignment 0.19 0.53 0.72 
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6.4.1.2. SITE CLASS ADJUSTED PGAM 

Site class was determined using geologic interpretation of conditions at the site. Table 10 summarizes the 
interpreted site class along the proposed pipeline alignment, and mapped maximum considered geometric 
mean (MCEG) PGA, site coefficient FPGA and the site class adjusted mapped MCEG PGA (PGAM). Mapped 
acceleration parameters were determined at the northwest and southeast extremities of the site from the 
ATC hazards by location tool (ATC 2023) for ASCE 7-16. 

TABLE 10.  ASCE 7-16 SITE CLASS, PGA AND PGAM 

Mile Post 
Site 

Class PGA FPGA PGAM 

Northwest Extent D 0.462 1.138 0.526 

Southeast Extent D 0.460 1.140 0.524 

Buried pipelines are considered to have a low seismic vulnerability (Ballantyne 2010). Ballantyne also 
states that historically arc welded steel pipe has a low vulnerability under seismic loading when compared 
to other pipe materials (such as ductile iron, bell and spigot joint steel) because it can accommodate both 
wave propagation and moderate levels of permanent ground deformation (Ballantyne 2010). Based on this 
information, it is our opinion that there is a low risk of ground shaking in the absence of other deformation 
adversely affecting proposed pipeline.   

6.4.2. Fault Rupture 

The Gales Creek Fault Zone is the closest fault structure to the site that has been mapped by the 
USGS Quaternary Fault and Fold Database (USGS 2023). Recent studies on the fault have verified 
Quaternary movement along the fault zone and possibly identified movement of the fault in the Holocene 
based on offset of bedrock, loess and flood plain deposits in a trench excavated across the fault (Personal 
Communication 2018; Wells et al. 2020). However, the closest expression of the Gales Creek Fault Zone 
is located approximately 18 miles south of the site. Additionally, no lineaments were identified in the LiDAR 
hillshade model, vegetation patterns or soil contrasts in aerial photographs that may indicate previously 
identified faults crossing the utility conduit alignments. Therefore, fault rupture is not considered a credible 
hazard along the proposed pipeline alignment.  

6.4.3. Seismically Induced Landslides 

Earthquake forces can cause slope failures and movement of sloping ground. Existing landslides are most 
susceptible to seismic slope failure, but very steep slopes and jointed rock outcrops are also vulnerable. 
The proposed pipeline route follows a gravel road that traverses gently sloping ground (see Figure 4). In the 
absence of landslide reactivation (discussed below), there is a relatively low risk of seismically induced 
landsliding affecting the proposed pipeline.   

There is a risk that the existing landslide identified just south of the proposed pipeline route (LS-1 in 
Figure 3) could be reactivated during a seismic event. Seismically reactivated landslides present a low to 
moderate risk to the proposed pipeline, depending on the location of the earthquake and the magnitude of 
landslide movement. If this landslide is reactivated, there is a moderate risk that the scarp would retrogress 
to involve the pipeline; we expect that if the scarp retrogressed, it would retrogress to the cut/fill line on 
the outboard half of the road. However, if this landslide is reactivated during a seismic event and the 

DR
AF
T



 

  April 3, 2023 |Page 13 
 File No. 6024-304-00 

landslide damages the pipeline, there is a low risk to public safety because the known landslide is located 
in an unpopulated area.   

6.4.4. Liquefaction and Liquefaction-Induced Hazards 

Liquefaction is not typically associated with mountainous terrain where static groundwater is located over 
100 feet bgs; rather it is associated with thick deposits of saturated, loose to medium dense granular 
alluvium, typically in low-lying alluvial plains with high groundwater conditions. Based on our interpretation 
of the geological conditions along the proposed pipeline alignment, liquefaction is not considered to be a 
credible hazard at the site.  

6.4.5. Coseismic Subsidence 

Discussions of subsidence associated with M9.0 CSZ events are typically limited to areas in close proximity 
to the coastline in the Northwest. Coseismic Subsidence Map for Simulated Magnitude 9 Cascadia 
Earthquake: Clatsop County, Oregon (Madin and Burns 2013) and associated geographic information 
system (GIS) data depicting modeled coseismic subsidence developed as part the 2012 Oregon Resilience 
Plan for Cascadia Subduction Zone Earthquakes were reviewed to provide a qualitative assessment of the 
potential for subsidence at the site.  

Mapping of subsidence presented by Madin and Burns (2013) includes a stretch of the Columbia River that 
begins at the northwestern tip of the Clatsop Spit and reaches east to the community of Brownsmead, 
Oregon approximately 24 miles inland. However, GIS data included with the report reaching approximately 
15 miles east beyond the Clatsop County map’s published boundary, suggests that maximum subsidence 
across the pipeline alignment may range between zero and 1 foot. While the GIS data reviewed falls outside 
of Madin and Burns’ (2013) published coseismic subsidence mapping, it could be inferred that a relatively 
small amount of subsidence associated with a M9.0 CSZ event may impact surface elevations as far east 
as the project site. 

7.0 ASSESSMENT OF SOIL RELATED HAZARDS [OAR 345-021-0010 (H) (F)] 

7.1. General Surface Reconnaissance Observations 

Surficial deposits along the proposed pipeline route were observed in localized road cuts, where present. 
In general, the surficial deposits consist of clay to sandy clay and clayey sand with occasional gravel derived 
from the in-place weathering of the underlying sedimentary bedrock.  

7.2. Erosion 

Erosion can be caused by air or water. Wind erosion is not a significant concern because of the fine-grained 
surface soils, tree cover adjacent to the pipeline alignment and planned post-construction restoration of 
the pipeline alignment road surface. 

The soils at the project area are susceptible to water erosion as indicated in the soil assessment section of 
this report (Section 2.1.7). However, the risk of water erosion is expected to be low because of the generally 
low slope gradients along the pipeline alignment and because of the presence of crushed rock road 
surfacing.  
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7.3. Flooding and Groundwater 

The proposed project is located within mountainous upland areas where flooding is not a potential hazard. 
Groundwater is not expected to be encountered by the pipeline trench during construction.   

7.4. Landslides and Slope Stability 

7.4.1. General 

GeoEngineers completed a desktop study to identify landslide hazards at the project site by reviewing the 
SLIDO (DOGAMI 2021) and by interpreting aerial photographs and a LiDAR generated hillshade model of 
the project site. GeoEngineers evaluated slopes within the project area that could potentially affect or be 
affected by the proposed project.  

The SLIDO mapping by DOGAMI shows numerous landslides within the project area as shown in Figure 3. 
Figure 3 also shows existing landslide boundaries based on the GeoEngineers’ interpretation of a LiDAR 
hillshade model of the project area. Based on the desktop review, the proposed pipeline alignment does 
not cross any mapped landslides. However, there is one landslide (LS-1 in Figure 3) that is in close proximity 
to the proposed pipeline alignment and in a topographic setting such that the landslide could potentially 
expand upslope to involve the proposed pipeline. Otherwise slopes along the proposed pipeline alignment 
appear to be unaffected by historic landsliding. The following section of this report summarizes our 
assessment of this mapped landslides. 

7.4.2. Site-Specific Mapping and Evaluation 

A site reconnaissance of the project area was conducted on March 28, 2023 by Brian Ranney, CEG 
(GeoEngineers) focusing on the landslide identified in the desktop study and observing conditions along 
the proposed pipeline alignment. The proposed pipeline alignment was routed to remain within the gravel 
surfaced Mainline Road and avoids mapped landslides. 

During the site reconnaissance, we observed surface conditions within landslides LS-1 which is located just 
southwest side of Mainline Road, as shown in Figure 3. This landslide, as well as the surrounding area, was 
recently clear cut. The landslide is characterized by a generally concave shape upper slope (fill placed over 
the scarp obscured the morphology of the scarp) inclined up to 80 percent, and a subdued, hummocky 
slide body. Indications of recent or active movement such as ground cracks, recent scarps or sunken road 
grades were not observed during the reconnaissance. In addition, indications of distress or damage to 
Mainline Road where the proposed pipeline alignment passes near LS-1 were not observed.  

Two areas of the roadway were observed during our reconnaissance where the road was constructed by 
cut/fill methods, where the cut portion of the road is located on the inboard (northeast) side of the road 
and the fill section is located on the outboard (southwest) side of the road. Otherwise, the road was 
constructed on a fill (the first about 200 feet of the alignment) or by thru-cutting. The two cut/fill segments 
of the road are located at the mapped location of LS-1 in Figure 3, and the head of a first-order stream 
located near the northern terminus of the proposed pipeline alignment. The fill slopes in these areas were 
inclined at 80 percent. Cut slopes on the inboard edge of the road were typically inclined at a gradient of 
approximately 100 percent (1H:1V). We did not observe indications of instability of the cut or fill slopes 
such as recent landsliding, tension cracks or sunken grades.  
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Based on surface morphology and weathering of the topographic features, such as drainage patterns 
observed during the site reconnaissance, landslide LS-1 is classified as dormant-mature or relict landslide 
(Keaton and DeGraff 1996). As such, this landslide presents a low risk to the proposed pipeline in 
accordance with NW Natural’s Landslide Risk Ranking and Monitoring Program, which is included in 
Section 9.3.2. The other landslides mapped near the proposed pipeline route are also considered to be 
relict landsides and present no risk to the proposed pipeline because they are located on opposite sides of 
ridgelines or the proposed pipeline is outside the potential expansion zone of the landslide.  

7.4.3. Potential Adverse Impacts to Slope Stability 

Construction of utilities through mountainous terrain has the potential to adversely affect slope stability by 
excavating into steep or marginally stable slopes, improper fill placement, and capturing, concentrating and 
diverting water runoff onto slopes. The proposed pipeline alignment follows an existing road that is located 
on gently sloping road surface, predominately on or near a ridge top. Little to no grading (cutting or filling) 
will be required for preparation of the temporary construction workspace. The existing road drainage 
features (bar ditches and culverts) provide for appropriate surface water runoff management. 

7.5. Stream Channel Migration and Avulsion 

There are no stream crossings along the proposed pipeline alignment. Therefore, stream channel scour 
and migration are not a potential hazard for this project. 

8.0 SEISMIC HAZARD MITIGATION  

As discussed in Section 6.4 above, liquefaction/lateral spreading, fault rupture and coseismic subsidence 
are not potential seismic hazards at the project site. Because of the mountainous terrain where the project 
is located, and the lack of a large waterbody near the project, tsunami inundation and seiche are not 
hazards within the project area. The project site will experience strong ground shaking during a great 
earthquake on the CSZ. However, the proposed pipeline is unlikely to be damaged by strong ground shaking 
without permanent ground deformation as discussed below.  

According to O’Rourke and Liu (1999), pipeline damage has historically occurred from permanent ground 
deformation or from wave propagation. In general, welded steel pipelines perform well during seismic 
events because of the inherent flexibility of the welded steel pipe. Damage from wave propagation tends 
to occur over a widespread area whereas permanent ground deformation tends to occur in isolated areas. 
Damage can also occur where pipelines are connected to fixed or rigid structures, such as valves or pump 
stations, or where the pipeline transitions from bedrock to soft or loose soil conditions.  

Modern buried pipes with arc welded joints have low vulnerability to ground shaking without permanent 
ground deformation. A detailed study of the performance of the Southern California Gas Company’s 
transmission and distribution system during the 1933 Long Beach earthquake (Mw 6.4), the 1952 (Mw 7.3) 
and 1954 (Mw unknown) Kern County earthquakes, the 1971 San Fernando earthquake (Mw 6.5-6.7) and 
the 1994 Northridge earthquake (Mw 6.7) was conducted by O’Rourke and Palmer (1996). This study found 
that there were no reported cases of damage to steel pipelines with modern arc-welded joints due solely to 
ground shaking. Pipeline damage cited by the O’Rourke and Palmer study found that damage was related 
to oxy-acetylene welded joints or poorly constructed, pre-World War II electric-welded pipe joints, many of 
which occurred in areas of permanent ground deformation. O’Rourke and Palmer noted that during the 
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Northridge earthquake, a nearby strong motion station on soil recorded a PGA of 0.46g, which consistent 
with design level PGA reported by ASCE 7-16 as shown in Table 10. 

A study commissioned by the USGS (Ballantyne 2008) reports that “…pipelines can readily accommodate 
wave propagation moving the pipe tangential to its alignment.” Ballantyne also states that historically, 
steel pipelines with high quality arc welded joints perform very well in ground shaking environment, whereas 
pipelines with joints using oxy-acetylene welds can have failure rates nearly 100 times greater than those 
with electric arc welded joints.  

Based on this information, and the fact that modern natural gas pipelines utilize arc-welded butt joints, 
there is generally a low risk of pipeline damage from ground shaking in the absence of other permanent 
ground deformation adversely affecting the pipeline. Based on the studies summarized above, and the 
USGS probabilistic ground motion estimates presented in Section 6.4.1, we consider the potential risk of 
damage to the buried pipeline from ground shaking intensity along the alignment to be low and thus specific 
seismic hazard mitigation is not necessary.  

9.0 NON-SEISMIC HAZARD MITIGATION  

This evaluation indicates that non-seismic hazards do not represent a significant threat to the proposed 
project. The paragraphs below provide the recommended or anticipated mitigation measures for 
non-seismic hazards identified in this study.  

9.1. Erosion 

Because the pipeline alignment follows an existing gravel road, erosion is expected to be minimal and 
no special mitigation will be required. If portions of the cleared construction ROW are outside of the gravel 
road surface (within the ditch line), the construction corridor will be protected from erosion during and after 
construction using current erosion control best management practices (BMPs). Erosion control measures 
that may be employed during construction include: 

■ Maintaining vegetative buffers, Installing sediment fence or other approved BMPs at downslope side 
of excavations and disturbed areas and installing check dams within ditch lines. 

■ Straw mulching within disturbed segments of the corridor and locations adjacent to the road that have 
been affected during construction. 

■ Planting designated seed mixes within affected areas adjacent to the road. 

Exposed soil areas that are affected by the construction will be seeded after construction when there is 
adequate soil moisture. They will be reseeded in the spring if a healthy cover crop does not grow. The 
sediment fences will remain in place until the affected areas are well vegetated.   

9.2. Flooding and Groundwater 

The proposed project site is located in upland areas and ridge tops where flooding and groundwater hazards 
are not expected. Therefore, no mitigation is necessary. 
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9.3. Landslides  

9.3.1. Landslide Hazard Mitigation Discussion 

The proposed pipeline alignment is located in relatively close proximity to a dormant-mature or relict 
landslide (LS-1) shown in Figure 3. Based on our evaluation, it is our opinion that reactivation of the 
landslides under static (non-seismic) conditions is unlikely. However, there is potential for this landslide to 
be reactivated during a CSZ earthquake. Refer to Section 8.0 above for seismically induced landslide 
hazard mitigation. 

Although we did not observe indications of instability of the fill crossing the scarp of LS-1, or the head of 
the first-order drainage to the northwest, in our experience fill slopes in mountainous terrain are more 
susceptible to landsliding than cut sections of a roadway. As such, in our opinion there is a heighted risk of 
future failure of the fill in these two locations adversely affecting the pipeline. As such, NW Natural will 
install the pipeline within the cut side (inboard, northwest) of the road in these two locations.  

Although it is our opinion that LS-1 is unlikely to reactivate without a strong earthquake, it will be added to 
NW Natural’s landslide hazard monitoring program described below. 

9.3.2. NW Natural’s Landslide Hazard Monitoring Program 

NW Natural developed a landslide risk ranking and monitoring program for landslides that may affect their 
transmission pipelines and manages those landslides in a GIS database. In general, the program classifies 
landslide risk to NW Natural’s pipelines into categories of high, moderate and low, and then establishes a 
monitoring schedule for landslides placed into those categories accordingly. NW Natural’s landslide risk 
and monitoring schedule is presented below. In accordance with the criteria below, landslide LS-1 is 
considered low risk. 

9.3.2.1. LANDSLIDE RISK 
HIGH RISK 

■ Pipeline crosses landslide mass or is within the landslide expansion hazard zone1; and 

■ Surficial, geomorphic and vegetative features suggest that the landslide is active or recently active; and 

■ If the landslide is instrumented with inclinometers and/or surface survey monuments: 

 Greater than 1 inch of movement was measured annually over at least two winters; or 

 The landslide has not been monitored through at least two winters. 

MODERATE RISK 

■ Pipeline crosses landslide mass or is within the landslide expansion hazard zone; and 

■ Surficial, geomorphic and vegetative features suggest that the landslide is dormant; or 

■ Surficial, geomorphic and vegetative features suggest that the landslide moves at a slow rate 
(<1 inch/year) and rapid movement is unlikely; or 

 

1 The inferred landslide expansion zone is defined as the area that is considered to be at high risk of landslide expansion based on site specific 
observations and data collection. 
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■ If the landslide is instrumented with inclinometers and/or surface survey monuments, less than 1 inch 
of movement is measured annually over at least two winters of above average rainfall. 

LOW RISK 

■ Pipeline is outside the landslide expansion hazard zone of a potentially active landslide/dormant-young 
landslide; or 

■ Pipeline crosses a landslide that is inactive or moves at a very slow and predictable rate based on one 
or all of the following criteria: 

 Surficial, geomorphic and vegetative features suggest the landslide is dormant-mature; or 

 The apparent cause of the landslide has been removed or the landslide has been stabilized 
(i.e., drainage improvements, grading); or 

 Instrumentation confirms that less than ¼ inch of movement has occurred annually for at least 
two winters of above-average rainfall. 

9.3.2.2. MONITORING SCHEDULE 

Monitoring includes visual surface observation of the pipeline ROW and adjacent areas, and reading of 
instrumentation (inclinometers/strain gauges, if installed within a known landslide) in accordance with the 
monitoring schedule presented below. Inclinometer and strain gauge data is evaluated by an outside 
consultant. If during a monitoring event surface conditions suggest that movement may have occurred 
within the pipeline ROW, NW Natural will evaluate the newly reported surface indications of landslide 
movement or obtain a consultant to evaluate the reported movement further.  

(F) FREQUENTLY (HIGH RISK LANDSLIDES) 

■ At least once per month from October2 through April. 

■ Within 48 hours after 4 or more inches in 48 hours. 

■ Within 48 hours after 6 or more inches in 7 days. 

■ Within 48 hours after a rain on snow event. 

■ Immediately after an earthquake that generates PGAs in excess of 0.1g along the corridor. 

 (P) PERIODICALLY (MODERATE RISK LANDSLIDES) 

■ At least twice from October2 through April. 

■ Within 48 hours after 4 or more inches in 48 hours. 

■ Within 48 hours after 6 or more inches in 7 days. 

■ Within 48 hours after a rain on snow event. 

■ Immediately after an earthquake that generates PGAs in excess of 0.1g along the corridor. 

 (A)  ANNUALLY (LOW RISK LANDSLIDES) 

■ At least once per year during the winter. 

 

2 If the landslide is instrumented with inclinometers or strain gauges, an initial fall reading should be taken earlier if precipitation conditions 
warrant. 
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■ Within 48 hours after 25 or more inches in 30 days.  

■ Immediately after an earthquake that generates PGAs in excess of 0.1g along the corridor. 

Although the risk and hazard classifications above indicate that NW Natural will monitor the LS-1 at least 
once yearly, the staff at Miller Station travel along the pipeline route weekly to visit well sites in the area. 
As such, landslide movement across the proposed pipeline could be quickly identified. These staff will be 
provided landslide identification training and will be periodically re-trained in landslide identification. The 
landslide identification training includes a 4-hour class conducted by GeoEngineers and NW Natural. 
The class discusses landslide classification, causes and field identification, reporting of a landslide, hazard 
assessment, landslide mitigation and landslide prevention. The field identification and reporting aspects of 
the training are stressed for all field staff responsible for landslide monitoring.  

10.0 DISASTER RESILIENT DESIGN  

As discussed above, modern natural gas pipelines utilize arc welded joints that perform well during seismic 
shaking events. NW Natural will require certified welders to perform arc welding of pipe joints and at tie-in 
locations and will test welds using non-destructive X-ray testing to verify the competency of the welds. In 
addition, the pipeline route design avoids known landslides and active faults which limits the risk of 
permanent ground deformation along the pipeline during a seismic event. 

As previously discussed, the proposed pipeline alignment passes just uphill of landslide LS-1 identified by 
the SLIDO and observed by GeoEngineers. The pipeline design avoids this landslide; however, because 
NW Natural crews will periodically monitor the pipeline alignment and this landslide, we expect that minor 
to moderate movements would be identified and then mitigated before the landslide retrogresses to involve 
the pipeline. 

Although not a natural disaster, the proposed relocation of the pipeline is being conducted because the 
existing pipeline sits atop another operator’s natural gas pipeline, which presents cathodic protection 
issues for the pipeline. Moving the pipeline as proposed will restore cathodic protection to the pipeline thus 
reducing the risk of corrosion adversely affecting the pipeline and making the pipeline more resilient to the 
natural corrosion that can occur within buried steel pipelines.  

11.0 POTENTIAL IMPACT OF FUTURE CLIMATIC CONDITIONS  

Future climatic conditions in the pacific northwest are estimated to result in an average increase of annual 
temperatures of 1.1⁰ C (2.0⁰ F) by the 2020s, 1.8⁰ C (3.2⁰ F) by the 2040s and 3.0⁰ C (5.3⁰ F) by the 2080s 
(Mote & Salathé 2010). Projected changes in annual precipitation are expected to be relatively minor 
(+ 1 percent to + 2 percent) with more precipitation occurring in fall and winter and less precipitation 
occurring in summer (Mote et.al. 2005; Mote & Salathé 2010). As such, the expected result would be a 
relatively minor increase in rainfall precipitation and a decrease in snowfall precipitation over the next 
century and a significant rise in sea level. The average water flow (and level) of rivers in the region would 
also increase. Because the project is not located in a coastal or flood plain environment, we don’t expect 
that sea level rise, or an increased incidence of flooding would impact the project.  
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Increased precipitation could affect the landslides identified near the project area in that the landslides 
would have a higher risk of becoming reactivated. In addition, increased precipitation could destabilize 
otherwise stable slopes, creating a higher incidence of new landslides. However, as discussed elsewhere 
in this report, the proposed pipeline alignment is monitored on a weekly basis, and LS-1 will be added to 
NW Natural’s landslide hazard database and monitoring schedule. As such, if movement of landslide LS-1 
occurs, or new landslides occur along the route, there is a high likelihood that the land movement will be 
identified and the risk to the pipeline could be mitigated before a landslide adversely affects the pipeline.  

12.0 LIMITATIONS  

GeoEngineers, Inc. has collaborated with NW Natural to prepare this report for use by NW Natural in support 
of the proposed Flora 8-Inch Pipeline Replacement Project. This report is not intended to be a design 
document and should not be utilized for design or bidding purposes.  

Within the limitations of scope, schedule and budget, the geologic and geotechnical services provided to 
prepare this report have been executed in accordance with generally accepted practices in this area at the 
time the report was prepared. While NW Natural intends that the Energy Facility Siting Council rely on all 
information in this report to satisfy the Council’s Structural Standard, GeoEngineers, Inc. makes no warranty 
or other conditions, expressed or implied. 
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Figure 1
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Explanation

Proposed Flora 8-Inch Pipeline Replacement Alignment

Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document.
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers,
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

  P:\6\6024216\GIS\6024216_Project\6024216_Project.aprx\6024216_Project   Date Exported: 03/29/23  by ccabrera

Data Source: Topo base from ESRI ArcGIS Online.
Fiber Optics Conduits from NW Natural.
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Flora 8-Inch Pipeline Replacement
Columbia County, Oregon

Figure 2
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Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document.
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers,
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

  P:\6\6024216\GIS\6024216_Project\6024216_Project.aprx\6024216_Project   Date Exported: 03/29/23  by ccabrera

Data Source: Geology from DOGAMI's Oregon Geologic Data Compilation,
OGDC-7, (v7),http://www.oregongeology.org/pubs/dds/p-OGDC-7.htm.
Roads from ESRI Street Map, 2015. Streams from USGS, https://nhd.usgs.gov.
Fiber Optics Conduits, Well Pad/Connection Points and Miller Station from NW Natural.

Explanation

Bedrock Geology

Twfs: Wanpum Basalt of the Columbia River Basalt Group

TK: Sedimentary rocks of the Keasey Formation

TA: Astoria Group sediments of the Scappoose Formation

TPI: Sandstone and Mudstone of the Sager Creek Formation

Tps: Siltstone member of the Pittsburgh bluff Formation

Site Specific Mapped Geology

Artificial Fill

Proposed Pipeline Alignment
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Landslide Hazard Map

Flora 8-Inch Pipeline Replacement
Columbia County, Oregon

Figure 3
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Explanation

GeoEngineers Identified Landslides

Slido Identified Landslide Deposits
(DOGAMI)

Slido Identified Landslide Head Scarp
(DOGAMI)

Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document.
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers,
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

  P:\6\6024216\GIS\6024216_Project\6024216_Project.aprx\6024216_Project   Date Exported: 03/29/23  by ccabrera

Data Source: Fiber Optics Conduits, LiDAR Hillshade, Miller Station and
connection points from NW Natural. Roads from ESRI Street Map, 2015.
Streams from USGS, https://nhd.usgs.gov.
Mapped Landslides from DOGAMI, SLIDO v3.3, September 20, 2017.
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Flora 8-Inch Pipeline Replacement
Columbia County, Oregon

Figure 4
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Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document.
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers,
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

  P:\6\6024216\GIS\6024216_Project\6024216_Project.aprx\6024216_Project   Date Exported: 03/29/23  by ccabrera

Data Source: Steep slopes and contours derived from LiDAR DEM provided by NW Natural.
Fiber Optics Conduits, Well Pad/Connection Points and Miller Station from NW Natural.
Roads from ESRI Street Map, 2015.
Streams from USGS, https://nhd.usgs.gov.
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Proposed Pipeline Alignment
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Figure 5
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Flora 8-Inch Pipeline Earthquake Evaluation Zone

Active Faults

USGS Historic Earthquakes 1972 – February 2023 (Magnitude)
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U.S. Earthquake Intensity Database 1941-1968 (MMI)
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Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document.
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers,
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

  P:\6\6024216\GIS\6024216_Project\6024216_Project.aprx\6024216_Project   Date Exported: 03/30/23  by ccabrera

Data Source: Faults (2010) and USGS earthquake (2009 and 2015)
locations from United States Geological Survey (USGS).
Earthquake intensity database maintained by NOAA.
Washington active faults from Washington Department of
Natural Resources, 2014.
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This appendix presents a list of the recommended items to be included in geologic reports as detailed in 
the Oregon State Board of Geologist Examiners Geologic Report Guideline dated May 30, 2014. 

TABLE A-1 

Report 
Section Guideline Notes 

2.0 Geologist Signature and Seal Included for final 

3.0 Title Page Included 

4.0 Abstract or Executive Summary Not Necessary 

5.0 Report Introduction Included 

6.0 Regulatory Framework Included 

7.0 Procedures and Methods Included 

8.0 Background and History Included 

9.0 Physiographic Setting Included 

10.1 Description and Lithology of Rock Units Included 

10.2 Stratigraphy Included 

10.3 Structure Included 

10.4 Geomorphology Included 

10.5 Geologic History Included 

11.0 Hydrogeology Not Applicable, groundwater discussed as it 
relates to project 

12.1 Site Reconnaissance Included 

12.2 Field Mapping Included, Where Conducted 

12.3 Well and Borehole Logs Reviewed, not included 

13.1 Text Included 

13.2 Figures Included 

13.3 Graphs Not Applicable 

13.4 Photographs Included 

13.5 Tables Included 

14.1 Data Set Reliability, Quality and Completeness Included Throughout Text 

14.2 Chemical and Physical Data Analysis Not Applicable 

14.3 Other Data Analysis Not Necessary, Data Sources Included 

14.4 Models Not Applicable 

15.0 Data Discussion Included Throughout Text 

16.0 Conclusions and Recommendations Included  

17.0 References and Data Sources Included 

18.0 Appendices Included  
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PIPELINE ROUTE ALONG MAINLINE ROAD FROM SOUTHERN TIE-IN (LOOKING NORTH) 

 

 

 

 

 

 

 

 

 

 

 

PIPELINE ROUTE ALONG MAINLINE ROAD FROM NORTHERN TIE-IN (LOOKING SOUTH) 

FILL PLACED ON FIRST-ORDER DRAINAGE 

LANDSLIDE LS-1 
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LANDSLIDE LS-1 (LOOKING NORTHWEST) 

 

 

 

 

 

 

 

 

 

 

 

BODY OF LANDSLIDE LS-1 (LOOKING SOUTHWEST) 

FILL ON OUTBOARD EDGE OF ROAD AT LS-1 

DR
AF
T



 

 

  

 

 

 

 

 

 

 

 

 

 

TYPICAL CUT SLOPE (LOOKING NORTHWEST) 

 

 

 

 

 

 

 

 

 

 

 

TYPICAL CUT SLOPE AND FILL PLACED AT HEAD OF FIRST-ORDER DRAINAGE (LOOKING SOUTHEAST) 

FILL ON OUTBOARD EDGE OF ROAD 
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From: MCCLAUGHRY Jason * DGMI
To: Brian C. Ranney
Cc: Andy Bauer (andrew.bauer@nwnatural.com); Jonathan Kopp; McDonald, John
Subject: RE: Evidence of Consultation with DOGAMI - NW Natural"s Flora 8-Inch Pipeline Replacement Project
Date: Wednesday, March 15, 2023 6:13:49 PM

CAUTION! THIS IS AN EXTERNAL EMAIL

If you suspect this is a phishing email, click the Phish Alert Report button.

Hi Brian:
Thank you for your email regarding our consultation meeting on March 10, 2023. I find that your
notes are accurate as to the discussion. I sincerely appreciate the well organized discussion and
notes.  
 
Best Regards,
Jason
 
**Note: DOGAMI staff have been assigned new email addresses. I can be reached at
jason.mcclaughry@dogami.oregon.gov. Please update your address lists to ensure timely delivery.
_____________________________________________
Jason D. McClaughry, RG
Interim Geological Survey and Services Program Manager|
Oregon Department of Geology and Mineral Industries|Baker City Field Office
1995 3rd Street, Suite 130 | Baker City, Oregon 97814
Cell: (541) 519-3419
jason.mcclaughry@dogami.oregon.gov| https://www.oregongeology.org
 
Unless otherwise indicated, all information in this correspondence is classified as Level 1, “Published”
according to State of Oregon statute and administrative policy.
 

From: Brian C. Ranney <branney@geoengineers.com> 
Sent: Tuesday, March 14, 2023 7:31 AM
To: MCCLAUGHRY Jason * DGMI <Jason.MCCLAUGHRY@dogami.oregon.gov>
Cc: Andy Bauer (andrew.bauer@nwnatural.com) <andrew.bauer@nwnatural.com>; Jonathan Kopp
<Jonathan.Kopp@nwnatural.com>; McDonald, John <john.mcdonald@nwnatural.com>; Brian C.
Ranney <branney@geoengineers.com>
Subject: Evidence of Consultation with DOGAMI - NW Natural's Flora 8-Inch Pipeline Replacement
Project
 
Good morning Jason, 
 
The purpose of this email to provide evidence of consultation with DOGAMI for NW Natural’s Flora
8-Inch Pipeline Replacement Project in accordance with OAR 345-021-0010(h)(B). NW Natural’s
project team met with Jason McClaughry to DOGAMI on Friday March 10, 2023 to discuss the
project and consult with DOGAMI regarding our methods for evaluating geologic hazards along the
approximately 2,000-foot-long proposed pipeline alignment. The text below summarizes our agenda
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and discussion during the meeting. Text in italics notes discussions that occurred during our meeting
and DOGAMI recommendations for evaluating geologic hazards for the project.
 
We respectfully request that you reply to this email with your agreement on the discussions below.
You reply will be included with our report as evidence of consultation. If there is anything I left out,
or inaccurately summarized, please let us know.
 

1. Attendees
a. Jason McClaughry – DOGAMI Eastern Oregon Regional Geologist
b. Jonathan Kopp – NW Natural Integrity Management Engineer
c. John McDonald – NW Natural Environmental Specialist
d. Andrew Bauer, RG – NW Natural Manager, Environmental Compliance
e. Brian Ranney, CEG – GeoEngineers, Inc. Associate Engineering Geologist
f. Jerad Hoffman, PE – GeoEngineers, Inc. Project Engineer

2. Project Description
a. 2000 feet of 8-inch-diameter pipeline replacement because existing pipeline sits atop

another operator’s natural gas pipeline
b. Original pipe installed in 1980.
c. New foot line in existing logging road ROW
d. Will abandoned existing pipeline in place to limit amount of trenching required and limit

environmental impact.
3. EFSC ADR

a. Discussion: NW Natural is completing the Amendment Determination Request (ADR)
because the pipeline is located within in the Mist Gas Storage Field which is operated
under and existing EFSC site certificate.

4. Geologic Hazard Evaluation Methods
a. Landsliding: Desktop review

                                                     i.     Review existing reports in GeoEngineers’ files, specifically the Mist Fiber
Network Report dated April 20, 2018. A portion of the Mist Fiber Network is
located along the same path as the proposed project.

                                                   ii.     Review GeoEngineers’ landslide reports in the area. We have extensive
experience in the area of the project.

                                                  iii.     Review topographic conditions along alignment .
                                                  iv.     Review current geologic mapping.
                                                   v.     Review current SLIDO.
                                                  vi.     Evaluate LiDAR hillshade model to map potential landslides.

b. Site Reconnaissance
                                                     i.     Evaluate potential activity of nearby landslides identified from desktop review
                                                   ii.     Look for surface indications of localized landsliding, particularly where pipeline

route passes near heads of first-order streams.
                                                  iii.     Characterize surficial soils for assessment of potential soil related hazards.

c. Site-specific Geotechnical borings: We do not see the need for site specific borings to be
completed because pipeline will installed in shallow open trench and short length of
pipeline. However, we will use existing borings (completed by GeoEngineers) in the area
to describe anticipated subsurface conditions.

d. Seismic Hazards
                                                     i.     Evaluate potential presence of faults using USGS fault and fold database, and

by LiDAR review.
                                                   ii.     Obtain list of recorded earthquakes within approximately 50 miles of the

proposed route using USGS earthquake catalog search.
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                                                  iii.     Evaluate contributing earthquake sources using USGS Probabilistic Seismic
Hazard Mapping Tool.

                                                  iv.     Evaluate peak ground accelerations (PGA) for 475-year (10% probability of
exceedance in 50 years), 2,475-year (2% PE) and 4,975-year (1% PE)
recurrence intervals using USGS unified hazard tool.

                                                   v.     Evaluate risk of liquefaction and lateral spreading considering topographic
setting and groundwater conditions of site (liquefaction/lateral spreading
hazards not expected).

                                                  vi.     Evaluate potential adverse effects of earthquake shaking on pipeline such as
earthquake induced landsliding, fault rupture, liquefaction etc. as required by
OAR.

                                                 vii.     DOGAMI Suggestion: Review at online Oregon HazVu: Statewide Geohazards
Viewer to help evaluate geologic hazards at the site.

                                               viii.     DOGAMI Suggestion: Review 2021 Oregon Seismic Hazard Database for
seismic related hazards and data pertaining to the site.

e. Discussion: The geologic hazard report will be completed in general accordance with the
Oregon State Board of Geologist Examiners’ “Guideline for Preparing Engineering
Geologic Reports”, which provides recommended topics to be include in engineering
geologic reports. However, as noted in the guidelines, “A CEG may not need to address
all of these topics in a particular report, as there is a wide range in the level of detail,
accuracy, and complexity needed in reports depending on the intended application” As
such, some of the recommended topics will not apply to the Flora 8-Inch Pipeline
Replacement Project and thus will not be addressed.

                                                     i.     DOGAMI Suggestion: Include a list of Oregon Engineering Geologic Reports
recommended topics that were and were not addressed.

 
Best Regards,
 
Brian C. Ranney, RG, CEG 
Associate Engineering Geologist | GeoEngineers, Inc. 
Telephone: 503.603.6675 
Fax: 503.620.5940 
Mobile: 503.730.7728 
Email: branney@geoengineers.com
4000 Kruse Way Place
Bldg. 3, Suite 200
Lake Oswego, Oregon 97035
www.geoengineers.com

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure),
if provided, and any attachments are only a copy of the original document. The original document is stored by
GeoEngineers, Inc. and will serve as the official document of record.
Confidentiality: This message is confidential and intended solely for use of the individual or entity to whom it is
addressed. If you are not the person for whom this message is intended, please delete it and notify me immediately,
and please do not copy or send this message to anyone else.
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APPENDIX D 
RECORDED EARTHQUAKES 

TABLE D-1.  RECORDED EARTHQUAKES WITHIN 50 MILES (USGS 2023) 

Year Month Day Latitude Longitude 
Distance 
(miles) 

Depth  
(km) 

Magnitude 

2022 7 24 45.463 -122.933 45.1 19.98 2.84 

2022 6 7 45.622 -122.456 51.6 6.82 2.65 

2022 2 5 46.245 -122.638 36.2 17.82 2.81 

2020 11 19 46.571 -122.738 48.0 22.43 2.87 

2020 9 12 46.607 -122.708 51.0 24.84 3.06 

2018 9 25 45.677 -122.897 32.5 22.71 2.56 

2018 5 25 46.396 -123.291 26.6 16.34 2.95 

2017 10 16 45.917 -123.461 12.3 24.31 3.38 

2017 7 9 46.164 -123.109 13.1 23.09 2.51 

2016 11 2 46.196 -124.016 39.0 37.97 3.55 

2016 7 17 45.475 -122.813 47.1 26.65 3.03 

2016 5 27 46.574 -122.642 51.1 22.23 2.55 

2015 11 19 46.251 -122.445 45.3 17.42 2.66 

2015 11 12 45.682 -122.755 37.0 22.196 2.69 

2015 6 25 45.489 -123.441 40.4 51.602 3.13 

2014 12 29 45.645 -122.758 38.8 19.728 2.51 

2014 9 16 46.330 -122.377 50.7 13.626 2.95 

2014 4 7 45.398 -122.904 50.1 19.387 3.32 

2014 2 14 46.323 -122.388 50.0 13.633 2.51 

2014 1 26 45.934 -122.825 24.3 19.963 2.88 

2013 11 18 46.324 -122.379 50.4 12.819 2.67 

2013 8 31 46.326 -122.386 50.2 13.909 2.63 

2013 8 24 46.326 -122.382 50.4 13.159 3.02 

2013 8 24 46.324 -122.384 50.2 13.609 3.47 

2013 8 23 46.322 -122.385 50.1 13.749 3.7 

2013 8 3 46.327 -122.391 50.0 13.199 3.13 

2013 5 25 45.814 -122.479 43.8 8.855 2.61 

2013 1 31 45.920 -122.409 45.1 6.447 3.66 

2012 12 24 45.645 -122.767 38.5 19.49 2.76 

2012 11 19 45.646 -122.753 39.0 19.797 3.16 

2011 10 19 45.926 -122.410 45.0 10.478 2.6 

2011 9 16 45.794 -122.623 37.7 15.122 2.7 
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Year Month Day Latitude Longitude 
Distance 
(miles) 

Depth  
(km) 

Magnitude 

2010 8 4 46.125 -122.502 40.2 16.959 2.8 

2010 5 13 46.082 -122.521 38.8 13.711 2.5 

2009 9 5 45.514 -122.637 50.1 17.335 2.5 

2009 7 8 45.520 -122.632 49.9 16.225 2.5 

2008 9 9 46.331 -122.385 50.4 14.742 2.9 

2008 9 9 46.332 -122.386 50.4 14.482 2.5 

2008 6 4 45.636 -122.724 40.5 18.729 2.5 

2008 4 26 46.060 -122.622 33.6 17.274 2.6 

2008 3 20 46.530 -122.611 49.7 18.537 2.5 

2007 7 3 46.310 -123.234 20.5 9.348 2.6 

2007 5 11 46.208 -122.281 52.3 0 3 

2006 11 6 45.516 -122.648 49.6 15.518 2.6 

2006 8 3 45.804 -122.600 38.4 12.974 2.7 

2006 8 3 45.802 -122.607 38.2 14.254 3.8 

2006 1 29 45.519 -122.634 49.9 15.208 2.8 

2005 10 15 46.577 -122.777 47.3 23.624 2.5 

2005 8 25 46.057 -123.972 35.0 35.865 2.5 

2005 6 25 45.521 -122.637 49.7 14.717 2.7 

2004 10 2 46.285 -122.616 38.5 15.7 2.6 

2004 8 17 45.469 -122.847 46.7 26.147 2.6 

2004 2 26 45.646 -122.754 38.9 18.771 3 

2003 7 26 45.638 -122.735 40.0 16.788 2.8 

2003 7 25 45.640 -122.736 39.9 17.228 3 

2003 4 24 45.633 -122.739 40.1 17.091 3.9 

2003 3 31 45.636 -122.758 39.4 16.768 2.6 

1999 7 16 45.649 -122.770 38.2 17.476 3.1 

1998 10 31 46.284 -122.611 38.7 21.377 2.57 

1998 8 12 45.638 -122.810 37.4 1.426 2.6 

1997 9 6 46.128 -122.501 40.2 18.867 2.6 

1995 6 13 45.919 -122.983 17.3 23.965 3 

1995 5 24 46.408 -123.848 39.6 7.323 2.5 

1995 4 2 45.921 -122.975 17.6 25.015 2.7 

1994 10 13 46.354 -122.395 50.7 6.841 2.5 

1994 9 28 46.084 -123.288 3.8 25.203 2.6 

1993 8 19 45.634 -122.883 35.4 20.501 2.5 
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Year Month Day Latitude Longitude 
Distance 
(miles) 

Depth  
(km) 

Magnitude 

1992 3 15 46.217 -123.245 13.7 27.529 3 

1991 11 3 45.622 -122.548 47.9 15.022 2.5 

1991 10 21 45.631 -122.887 35.5 19.77 3 

1991 10 18 45.633 -122.862 36.1 18.08 2.8 

1991 10 18 45.633 -122.896 35.1 19.539 3.1 

1991 7 27 45.634 -122.865 36.0 19.419 2.8 

1991 7 22 45.638 -122.869 35.6 19.139 3.5 

1991 3 5 45.787 -122.680 35.5 19.12 3.1 

1990 9 29 46.164 -122.865 23.3 20.828 2.6 

1990 9 29 46.158 -122.864 23.1 21.748 2.9 

1990 6 18 45.987 -123.587 15.7 19.655 3 

1990 4 6 45.469 -123.522 42.8 42.133 3.14 

1989 9 22 46.384 -123.782 36.0 22.435 2.5 

1989 8 28 45.855 -122.580 38.0 12.895 2.6 

1989 8 1 45.609 -122.457 52.1 13.518 3.7 

1987 10 2 45.734 -122.581 41.7 18.132 2.6 

1986 10 12 46.353 -122.651 39.6 67.984 3.48 

1986 3 11 45.942 -122.411 44.7 13.485 3.1 

1986 1 2 45.900 -122.658 33.1 16.202 2.5 

1985 6 7 45.684 -122.783 35.9 19.028 2.8 

1984 12 11 45.478 -122.795 47.4 24.927 2.5 

1984 6 4 46.214 -123.006 19.4 51.768 3.7 

1983 12 30 46.350 -122.412 49.8 6.923 2.6 

1983 12 29 46.263 -122.648 36.3 13.45 3 

1983 5 11 45.619 -122.833 37.8 -0.859 2.6 

1983 3 15 46.504 -122.729 44.4 23.168 2.7 

1983 3 13 46.234 -122.629 36.2 14.427 2.9 

1983 1 29 45.964 -122.982 16.0 19.351 2.6 

1982 11 21 45.909 -122.879 22.3 25.335 2.7 

1981 11 8 45.601 -122.469 52.0 5.618 2.5 

1981 2 5 46.147 -122.276 51.7 10.398 2.6 

1979 12 21 45.862 -122.726 30.9 14.536 2.5 

1977 7 14 46.373 -122.481 47.6 13.605 2.7 

1977 3 6 46.564 -122.779 46.5 28.047 2.5 

1977 2 11 46.026 -122.713 28.9 16.116 2.5 
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Year Month Day Latitude Longitude 
Distance 
(miles) 

Depth  
(km) 

Magnitude 

1976 12 2 46.124 -122.453 42.5 4.166 2.7 

1975 6 25 45.960 -122.416 44.3 -1.144 2.5 

1974 7 29 45.797 -122.583 39.4 11.795 2.8 

1973 2 27 46.250 -122.429 46.1 9.541 2.5 

1973 1 24 46.470 -122.525 49.9 28.756 2.7 

1972 12 23 46.307 -124.097 45.8 10.668 2.5 

1972 11 17 45.723 -122.680 38.0 10.175 3.1 

1972 10 13 46.353 -122.400 50.4 15.064 2.6 

1972 10 7 46.316 -122.502 44.6 38.828 2.5 

1963 12 27 45.700 -123.400 24.9 33 4.5 

1962 11 6 45.601 -122.601 46.8 15 5.16 

1961 11 7 45.700 -122.400 51.0 33 4.5 

TABLE D.2.  OBSERVED EARTHQUAKES WITHIN 50 MILES OF THE SITE WITH MODIFIED MERCALLI 
                          INTENSITY OF IV OR GREATER (NOAA 2015) 

Year Month Day 
Epicentral 
Latitude 

Epicentral 
Longitude 

City Located Closest to 
the Epicenter 

Epicenter 
Distance 
from City 

MMI at 
City 

1964 1 26 46.1 -122.4 Ariel, WA 19 IV 

1964 10 1 45.7 -122.8 Portland, OR 21 V 

1963 12 27 45.7 -123.4 Timber, OR 7 VI 

1962 11 6 45.63 -122.67 Orchards, OR 9 V 

1961 11 7 45.67 -122.87 Scappoose, OR 10 VI 

1953 12 16 45.5 -122.7 Portland, OR 2 VI 

1941 12 29 45.5 -122.7 Portland, OR 2 VI 

1883 9 28 45.5 -122.6 Portland, OR 6 V 

1841 12 3 45.6 -122.7 Vancouver, WA 5 V 
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1.0 INTRODUCTION 

1.1. General 

This report presents the results of GeoEngineers’ soil evaluation for the proposed Flora 8-inch Pipeline 
Replacement Project. We performed this evaluation to meet the requirements presented in Oregon 
Administrative Rule (OAR) 345-021-0010(1)(i).  

The information used in this evaluation included available geologic maps and the U.S. Department of 
Agriculture Natural Resources Conservation Survey (NRCS) soil maps and a site reconnaissance conducted 
by GeoEngineers.  

1.2. Project Description  

NW Natural proposes to replace an approximately 2,000-foot-long section of the existing Flora 8-Inch-
diameter (8-inch) pipeline because the existing pipeline sits atop another operator’s natural gas pipeline, 
which presents cathodic protection issues for the pipeline. The new segment of pipeline will be located 
within an existing gravel logging road approximately five to 15 feet south of the existing 8-inch pipeline.  

The proposed new pipeline segment will be installed using direct burial (open cut) methods. We expect the 
trench width to be approximately 2 feet wide and the maximum trench depth to be approximately 5 feet.   
The proposed pipeline alignment is shown with respect to topography and the surrounding area in the 
attached Vicinity Map, Figure 1. 

2.0 SOIL CONDITIONS [OAR 345-021-0010(1)(I)(A)] 

We identified shallow subsurface soil conditions in the proposed project site vicinity using the NRCS website 
soil maps (NRCS 2023) and the Soil Conservation Service (SCS) Soil Survey of Columbia County (Smythe 
1986). The survey describes soil conditions in the upper 5 feet of the subsurface profile and classifies land 
use. Two soil units were identified by the NRCS within the area of the proposed construction for the 
proposed Flora 8-inch Pipeline Replacement Project.  Figure 2 shows the proposed pipeline alignment 
relative to the mapped soil units as well as a general description of each soil unit mapped in the project 
area. Table 2 below briefly describes the two soil units crossed by the proposed pipeline alignment.  

TABLE 2.  SOIL UNIT DESCRIPTIONS 

Soil Unit 
Setting Within 
Project 
Location 

Approximate 
Thickness 

Formation 
Setting 

Permeability Runoff 
Hazard for 

Erosion 

Braun-Scaponia 
Silt Loam (5-30 
percent slopes) 

Gentle to 
steep, active 
and stable, 
convex slopes 

2.5 feet 
Colluvium 
derived from 
siltstone 

Moderate Medium 
to Rapid High 

Tolke Silt Loam 

Broad stable 
ridge tops and 
on gentle to 
moderate side 
slopes 

5 feet 

Volcanic ash 
and colluvium 
derived from 
siltstone and 
shale 

Moderate Medium 
to Rapid 

Moderate 
to High 
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3.0 GROUNDWATER 

Regional groundwater is located approximately 200 feet below ground surface (bgs) in the project area.  A 
well log obtained from the Oregon Water Resources Department (OWRD) for a water well drilled at the Miller 
Station compressor station (approximately ¾ mile south project site) indicated a static groundwater level 
of 188 feet bgs (OWRD 2023). However, localized perched groundwater may exist at the project site. 
Groundwater levels will fluctuate with precipitation, site utilization and other factors. No springs were 
observed during a site reconnaissance conducted on March 28, 2023, by Brian C. Ranney, CEG of 
GeoEngineers, Inc. 

4.0 LAND USE [OAR 345-021-0010(1)(I)(B)] 

Land use within the project area includes managed timberlands, forested wildlife habitat and natural gas 
production.  Timber harvesting has required construction of a network of skid roads and gravel haul roads 
for operation and maintenance activities.  Gravel roads have also been constructed for operation of the 
existing natural gas energy facilities in the area, for injection wells and for pipelines. The proposed pipeline 
alignment follows one of these existing unpaved roadways locally known as Mainline Road. Native plant 
species and some non-native intrusive plant species currently grow in the harvest units adjacent to the 
project area. 

5.0 POTENTIAL ADVERSE IMPACTS TO SOIL [OAR 345-021-0010(1)(I)(C)] 

The following section summarizes the potential impacts to soil from construction of the proposed Flora 8-
inch Pipeline Replacement Project. 

5.1. Construction 

Construction activities can introduce the potential for increased erosion due to soil disturbance, loss of 
vegetation, compaction and changes to surface drainage patterns.   Erosion can be caused by increasing 
exposure to wind or water.  Wind erosion is influenced by the wind intensity, vegetative cover, soil texture, 
soil moisture, grain-size of unprotected soil surface, topography and by the frequency of soil disturbance. 
Wind erosion is not a significant concern in the project area because of the cohesive surface soils, moisture 
content of the soil in the northern region of the alignment and the erosion control measures that will be 
implemented to mitigate erosion potential.  Water erosion is a function of primarily soil type, vegetative 
cover, precipitation and slope inclination.  If left unmitigated, erosion from rainfall will be a hazard during 
construction. 

The runoff potential and erosion hazard for the identified soils along the proposed pipeline alignment 
range from medium to rapid and from moderate to high, respectively.  The NRCS reports that the site 
vicinity receives approximately 50 to 70 inches of rainfall per year. The erosion potential and 
available precipitation, therefore, make site soils sensitive to water erosion during much of the year, 
particularly where slopes are steep.  However, the slope gradients along the proposed pipeline (and 
gravel surfaced Mainline Road) alignment are gentle (typically less than 10 percent), which reduces the 
potential erosion hazard. 
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The proposed construction will disturb soil where excavations will be required for the pipeline installation.  
Specifically, the proposed construction areas include an approximately 30-foot-wide easement (the 
approximate width of the existing gravel road, including the ditch line) along the proposed pipeline 
alignment. Construction of the pipeline will primarily involve trenching, associated short-term stock piling 
of excavation spoils, placing pipe and backfilling the trenches.  Little to no vegetation removal is expected 
because the pipeline will be installed within the existing gravel road surface or the adjacent maintained 
ditch line.  

5.2. Operations 

Operations activities will be limited to those areas directly related to the Flora 8-inch Pipeline Replacement 
Project.  Other parts of the project area will not be affected.   

No vegetation management is anticipated to be required because ground disturbance will be limited to 
unvegetated (gravel) road surfaces and ditch lines. Existing gravel roads will be used to access major 
components of the proposed project.  We do not anticipate that significant soil disturbance or erosion will 
result from typical operations.   

Some stormwater will be shed from graveled surfaces during periods of precipitation.  There will be no land 
application of liquid wastes, and no hazardous liquid materials will be produced during operations. 
However, chemical spills during construction could potentially adversely impact soils if these spills migrate 
off site. In addition, chemical spills could adversely impact soil if the chemicals were to percolate through 
gravel portions of the site and into the underlying soils. Impact to the soils would generally include chemical 
contamination of the soils from operational products such as oil or water/oil mixtures.  Soils impacted by 
chemical spills would be removed and disposed of properly and replaced with clean soils of similar 
composition. 

5.3. Retirement 

Retirement will consist of abandoning the pipeline and leaving it in place. Erosion hazards during 
decommissioning of the pipeline will be minimal.   

6.0 MITIGATION OF POTENTIAL ADVERSE IMPACTS [OAR 345-021-0010(1)(I)(D)] 

Potential adverse impacts to soil from construction, operations and retirement of the proposed pipeline 
should be mitigated by adhering to appropriate erosion and sediment control best management practices 
(BMPs) during construction and operations.  Specific mitigation measures are included in the following 
sections. 

6.1. Construction  

6.1.1. General 

Restoration of disturbed areas that are not necessary for operations will be completed following 
construction.  Roadway areas will be restored to their original grades, drainage condition and rock surface.  
Incidental exposed soils that are affected by construction will be seeded when there is adequate soil 
moisture, and reseeded in the spring if a healthy cover crop does not grow. Straw mulch will be placed over 
the seeded areas to stabilize the soil surface until permeant vegetation is established. Sediment fences 
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and check dams, where required, will remain in place and be maintained until the affected areas are well 
vegetated.   

Regular maintenance of roadway drainage facilities will be conducted to ensure continued proper 
operation.  

Possible contamination from construction equipment or supplies such as lubricant and fuel will be 
controlled in accordance with the applicant’s spill prevention and management plan.  Sanitary waste 
generated during construction will be limited to portable toilets, which will be serviced regularly by a 
qualified sewage disposal vendor. 

Soils in the project area will be susceptible to water erosion.  However, water erosion will be minimal 
because of surface water drainage systems and crushed rock road surfacing that are already in place.  A 
project-specific Erosion and Sediment Control Plan (ESCP) was completed to fulfill requirements of the 
National Pollutant Discharge Elimination System (NPDES) Permit 1200-C. The ESCP is included as Appendix 
A of this report. Erosion control measures to be employed during construction will include, but not 
necessarily be limited to the following. 

6.1.2. Erosion Control 

The proposed pipeline will be installed in an open trench on gravel road shoulders and ditch lines within 
forested land. Mitigation measures within forested lands will include: 

■ Maintaining vegetative buffers between the project area and waterbodies. 

■ Installing orange construction fencing to clearly delineate the construction limits.  

■ Installing check dams along areas of concentrated water flow runoff, particularly in roadside ditches. 

■ Restoration of road surfaces and ditches as soon as possible after installation of the pipeline. It is 
anticipated that the contractor will have a trench backfill and restoration crew following the trenching 
and pipeline installation crew such that the trench would remain open for a maximum of one or two 
days.  

6.1.3. Chemical Spills during Construction 

NW Natural will require the selected contractors to develop a spill prevention and management plan prior 
to construction. NW Natural expects that the spill prevention and management plan will incorporate BMPs 
such as drip pans, secondary containment for all stationary equipment (such as fire pumping stations, 
ancillary equipment). NW Natural will require spill kits to be readily accessible at all active construction 
areas, and will limit fueling of equipment on site. Drip pans will be used to catch relatively small quantities 
of fluids during equipment maintenance. Secondary containment may range from heavy plastic circular 
swimming pools for equipment such as centrifugal pumps or trash pumps, to thick plastic sheeting that is 
incorporated with a sand bag berm that will enclose areas beneath unused equipment. If needed, only 
commonly used lubricants for construction operations will be stored on site during construction (i.e. 
hydraulic oil, grease), and these materials will be stored in designated enclosed areas to provide secondary 
containment. No fuel or other hazardous liquids will be stored on site. Spill kits will be staged within the 
active construction area so in the event that a spill does occur, clean up can begin immediately to mitigate 
the risk of adverse impacts to the soils. Spill kits will typically include absorbent pads and granules, shovels, 
plastic for emergency containment, universal containment socks, nitrile gloves and disposal bags. In the 
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event that spill kits are used, the waste products will be handled in accordance with the materials analysis 
report.  In some instances, equipment such as excavators may need to be fueled on site. Construction 
vehicles such as tool vans, equipment service vehicles and personal vehicles will be fueled off site. All 
equipment will be fueled a minimum of 100 feet away from water bodies or delineated wetlands. Spill kits 
will be staged on fueling equipment in the unlikely event that a fuel spill occurs during equipment fueling. 
These measures should adequately mitigate the risk of adverse impacts to soil or the risk of public health 
and safety resulting from potential spills during construction.  

6.2. Operations and Maintenance [OAR 345-021-0010(1)(I)(E)] 

Operation and maintenance of the proposed pipeline will not have a significant impact on the soils because 
soil disturbance is not anticipated.  Consequently, no measures to mitigate adverse impacts to the soil are 
necessary.  However, monitoring of the pipeline alignment will be completed annually by NW Natural staff 
as part of an in-house regular maintenance program.  If problem areas are observed, appropriate mitigation 
and remediation measures will be implemented specific to the problem at that time. 

6.3. Retirement 

The erosion hazard will be minimal during decommissioning of the pipeline; adequate erosion control 
measures will be implemented where necessary.  Similar erosion control BMPs presented in Section 6.0 
should be implemented to prevent erosion during retirement of the pipeline. 

7.0 LIMITATIONS 

We have prepared this report for use by NW Natural and other members of the design team involved with 
this project.  The report is not intended for use by others, and the information contained herein is not 
applicable to other sites.  The data and report should be provided to prospective contractors, but our report, 
conclusions and interpretations should not be construed as a warranty of the subsurface conditions.  The 
conclusions and recommendations in this report should be applied in their entirety. 

Variations in subsurface conditions from those found during our research are possible.  Subsurface 
conditions may also vary with time.  A contingency for unanticipated conditions should be included in the 
project budget and schedule for such an occurrence.  We recommend that sufficient monitoring, testing 
and consultation be provided by GeoEngineers during construction to confirm that the conditions 
encountered are consistent with those indicated by our research, to provide recommendations for design 
changes should the conditions revealed during the work differ from those anticipated, and to evaluate 
whether earthwork and pipeline installation activities comply with contract plans and specifications. 

The scope of our services does not include services related to construction safety precautions.  Our 
recommendations are not intended to direct the contractor's methods, techniques, sequences or 
procedures, except as specifically described in our report for consideration in design. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted practices in this area at the time the report was prepared.  No warranty or other 
conditions, express or implied, should be understood. 
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Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document. 
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers, 
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

P:\6\6024216\GIS\MXD\602421600_F01_VM_Flora.mxd  Date Exported: 03/30/23  by ccabrera 

Data Source: Topo base from ESRI ArcGIS Online.
Mapbox Open Street Map, 2017.
Fiber Optics Conduits from NW Natural.
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Figure I-2
µ
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Explanation
Miller Station

Flora 8-Inch Pipeline Replacement Alignment

Soils Map Unit Symbol and Name
3E-Alstony gravelly loam, 30 to 60 percent north slopes

7D-Braun-Scaponia silt loams, 5 to 30 percent slopes

9F-Braun-Scaponia silt loams, 60 to 90 percent south slopes

20-Eilertsen silt loam

24-Hapludalfs-Udifluvents complex

30D-Mayger silt loam, 3 to 30 percent slopes

32-McNulty silt loam

37-Natal silty clay loam

49E-Scaponia-Braun silt loams, 30 to 60 percent north slopes

50E-Scaponia-Braun silt loams, 30 to 60 percent south slopes

56D-Tolke silt loam, 5 to 30 percent slopes

58-Treharne silt loam

Notes:
1.    The locations of all features shown are approximate.
2.    This drawing is for information purposes. It is intended to
        assist in showing features discussed in an attached document. 
        GeoEngineers, Inc. cannot guarantee the accuracy and content
        of electronic files. The master file is stored by GeoEngineers, 
        Inc. and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

P:\6\6024216\GIS\MXD\602421600_F02_SoilsMap_Flora.mxd  Date Exported: 03/30/23  by ccabrera 

Data Source: Fiber Optics Conduits, LiDAR Hillshade, Miller Station and
connection points from NW Natural. Roads from ESRI Street Map, 2015.
Streams from USGS, https://nhd.usgs.gov.
NRCS Soils data from USDA, websoilsurvey.nrcs.usda.gov/.
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FLORA 8-INCH PIPELINE REPLACEMENT PROJECT
COLUMBIA COUNTY, OREGON 1BTL
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6024-304-00

PROPOSED FLORA
8-INCH PIPELINE

Prepared For:
NW Natural Gas Company

250 SW Taylor Street, Portland, OR 97204
Phone: 503-226-4211

Fax: 503-273-4822

Prepared By:
GeoEngineers, Inc.

4000 Kruse Way Place,
Building 3, Suite 200

Lake Oswego, OR 97035
Brian C. Ranney, CEG CESCL ID# 49949
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2 OF 13MAP INDEX

FLORA 8-INCH PIPELINE REPLACEMENT PROJECT
COLUMBIA COUNTY, OREGON 2BTL

BCR

BCR

04/20/23

6024-304-00

SOURCE: GOOGLE EARTH PRO, 2018

PROPOSED FLORA 8-INCH PIPELINE

MAIN LINE ROAD

SEE
SHEET 6 (EXISTING CONDITIONS)
SHEET 8 (UTILITY INSTALLATION)

SHEET 10 (SITE RESTORATION)

SEE
SHEET 7 (EXISTING CONDITIONS)
SHEET 9 (UTILITY INSTALLATION)
SHEET 11 (SITE RESTORATION)
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DEVELOPER / PERMITTEE

NW NATURAL
CONTACT: JONATHAN KOPP
250 SW TAYLOR STREET
PORTLAND, OREGON 97204
PHONE: 503-226-4211
FAX: 503-273-4822

ESCP PLAN DEVELOPER

GEOENGINEERS, INC.
CONTACT: BRIAN C. RANNEY, RG; CEG
4000 KRUSE WAY PLACE, BUILDING 3, SUITE 200
PORTLAND, OREGON 97035
PHONE: 503-624-9274
FAX: 503-620-5940
CESCL ID 49949 (EXP 01/06/2024)

PIPELINE ENGINEER

NW NATURAL
CONTACT: JONATHAN KOPP
250 SW TAYLOR STREET
PORTLAND, OR. 97204
PHONE: 503-226-4211

PERMITTEE'S PRIMARY SITE INSPECTOR

JOHN McDONALD, CESCL  ID#82801 (EXP 11/30/2023)
ENVIRONMENTAL SPECIALIST
COMPANY / AGENCY: NW NATURAL
PHONE: 503-226-4211
FAX: 503-273-4822
john.mcdonald@nwnatural.com
JOHN IS CESCL CERTIFIED AND HAS 12 YEARS OF
ENVIRONMENTAL MANAGEMENT EXPERIENCE

PIPELINE CONTRACTOR

NW NATURAL
CONTACT: JONATHAN KOPP
250 NW TAYLOR STREET
PORTLAND, OREGON 97204
PHONE: 503-226-4211

EROSION CONTROL CONTRACTOR

FOX EROSION CONTROL LANDSCAPING, INC.
CONTACT: BRIAN YOUNG
11901 OR-212
CLACKMAS, OREGON 97015
PHONE: 503-654-8816
FAX: 503-794-3922

NARRATIVE DESCRIPTIONS

EXISTING SITE CONDITIONS
GENERAL

The project consists of installing approximately 2000 feet of 8-inch-diameter pipeline to replace a section of existing pipeline. The proposed pipeline installation will require
excavation of a trench that is expected to be 2 feet wide and up to 5 feet deep. All excavation work will occur within an existing gravel road and adjacent ditch line.

EXISTING TOPOGRAPHIC AND VEGETATIVE CONDITIONS

Existing conditions along the proposed pipeline alignment consists of a gravel surfaced logging road on gently sloping terrain. The road surface generally slopes between zero and
10 percent. Adjacent land surfaces generally slope between zero and 40 percent, although cut slopes on the uphill side of the road are as steep as approximately 100 percent, and
two fill slope sections on the downhill side of the road are as steep as 80 percent. The area surrounding the gravel road has been clear cut so vegetation adjacent to the road
surface generally consists of grass, salal and young trees. No work will occur outside the gravel road and adjacent shoulders, therefore no vegetation removal or ground disturbance
outside the gravel road right-of-way will occur. The nearest perennial waterbody (Adams Creek) is more than 2,000 feet away from the site with vegetative buffer between the
proposed construction area and the nearest waterbody. This buffer will be maintained during construction.
DEVELOPED CONDITIONS

Site restoration activities will be conducted to match developed conditions with the pre-construction conditions. After installation of the pipeline, the trenches will either be backfilled
with the material removed from the trenches, or with granular structural fill, depending on landowner requirements. The surface of the gravel road will be restored with crushed rock
to match the pre-construction grade and surfacing. No net change in elevation will occur.

LIST OF RESPONSIBLE PARTIES

ESCP DESIGN: GEOENGINEERS, INC.; BRIAN C. RANNEY,
CEG CESCL
BMP INSTALLATION: FOX EROSION CONTROL
LANDSCAPING, INC.
BMP MAINTENANCE: PIPELINE CONTRACTOR
CESCL INSPECTOR: NW NATURAL; JOHN McDONALD, CESCL
EXP. 11/30/2023

RAIN GAUGE

SCAPPOOSE INDUSTRIAL AIR PARK
hyperlink:
https://w1.weather.gov/data/obhistory/KSPB.html

MAXIMUM AREA OF DISTURBANCE
The total site area was calculated as: width times the length of
the proposed temporary construction easement. The total
disturbed area was calculated as (width of the pipeline trench
times the length of the pipeline trench). However, the maximum
area of disturbance expected at one time is approximately 500
lineal feet of 2-foot-wide pipeline trench. As such, the expected
maximum area of disturbance at one time is expected to be
approximately 1,000 square feet.

Total Site Area: 78,047 sq. ft.; 1.78 Acre

Total Disturbed Area: 4,041 sq. ft.; 0.1 Acre

Maximum Area of Disturbance at any one time: 1,000 ft sq + off
site area

RECEIVING WATER BODIES
Adams Creek and the Nehalem River downstream are the
receiving water bodies. No water bodies will be impacted by
construction. The 303 (d) Category 4 and 5 impairment status for
Adams Creek and Nehalem River are provided below. The
impairment status was obtained from the Oregon Department of
Environmental Quality's DEQ WQ Standards and Assessment
Tool interactive web map application
(https://hdcgcx2.deq.state.or.us/Html5Viewer211/?viewer=wqsa)

Adams Creek

Not listed
Nehalem River
303(d) Category 4 Impared Status: Dissolved Oxygen -
Spawining; Temperature - Year Round and Spawn, Alkalinity -
Aquatic Life Toxics

303(d) Category 5 Imparement Status: Disolved Oxygen-Spawn,
Alkalinity - Aquatic Life Toxics DR
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1 Seed Mix Composition: PT Lawn Seed, PT 855: ODOT Erosion Control Mix or similar.
Perennial Rye Grass (Lolium Perenne) 40%
Chewings Fescue (Festuca rubara var commutata) 25%
Creeping Red Fescue (Festuca rubara) 25%
Colonial Bentgrass (Agrostis capillaris) 5%
Dutch White Clover (Trifolium repens) 5%

All ESCP Controls and Practices Must be Inspected According to the Following Schedule
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Standard Erosion Control Notes
1. Include a list of all personnel (by name and position) that are responsible for the design, installation

and maintenance of stormwater control measures (e.g. ESCP developer, BMP installer (see Section
4.10), as well as their individual responsibilities. (Section 4.4.c.ii)

2. Visual monitoring inspection reports must be made in accordance with DEQ 1200-C permit
requirements. (Section 6.5)

3. Inspection logs must be kept in accordance with DEQ's 1200-C permit requirements. (Section 6.5.q)

4. Retain a copy of the ESCP and all revisions on site and make it available on request to DEQ, Agent, or
the local municipality. (Section 4.7)

5. The permit registrant must implement the ESCP. Failure to implement any of the control measures
or practices described in the ESCP is a violation of the permit. (Sections 4 and 4.11)

6. The ESCP must be accurate and reflect site conditions. (Section 4.8)

7. Submission of all ESCP revisions is not required. Submittal of the ESCP revisions is only under specific
conditions. Submit all necessary revision to DEQ or Agent within 10 days. (Section 4.9)

8. Sequence clearing and grading to the maximum extent practical to prevent exposed inactive areas
from becoming a source of erosion. (Section 2.2.2)

9. Create smooth surfaces between soil surface and erosion and sediment controls to prevent
stormwater from bypassing controls and ponding. (section 2.2.3)

10. Identify, mark, and protect (by construction fencing or other means) critical riparian areas and
vegetation including important trees and associated rooting zones, and vegetation areas to be
preserved. Identify vegetative buffer zones between the site and sensitive areas (e.g., wetlands), and
other areas to be preserved, especially in perimeter areas. (Section 2.2.1)

11. Preserve existing vegetation when practical and re-vegetate open areas. Re-vegetate open areas
when practicable before and after grading or construction. Identify the type of vegetative seed mix
used. (Section 2.2.5)

12. Maintain and delineate any existing natural buffer within the 50-feet of waters of the state. (Section
2.2.4)

13. Install perimeter sediment control, including storm drain inlet protection as well as all sediment
basins, traps, and barriers prior to land disturbance. (Sections 2.1.3)

14. Control both peak flow rates and total stormwater volume, to minimize erosion at outlets and
downstream channels and streambanks. (Sections 2.1.1. and 2.2.16)

15. Control sediment as needed along the site perimeter and at all operational internal storm drain
inlets at all times during construction, both internally and at the site boundary. (Sections 2.2.6 and
2.2.13)

16. Establish concrete truck and other concrete equipment washout areas before beginning concrete
work. (Section 2.2.14)

17. Apply temporary and/or permanent soil stabilization measures immediately on all disturbed areas as
grading progresses. Temporary or permanent stabilizations measures are not required for areas that
are intended to be left unvegetated, such as dirt access roads or utility pole pads.(Sections 2.2.20
and 2.2.21)

18. Establish material and waste storage areas, and other non-stormwater controls. (Section 2.3.7)

19. Keep waste container lids closed when not in use and close lids at the end of the business day for
those containers that are actively used throughout the day. For waste containers that do not have
lids, provide either (1) cover (e.g., a tarp, plastic sheeting, temporary roof) to prevent exposure of
wastes to precipitation, or (2) a similarly effective means designed to prevent the discharge of
pollutants (e.g., secondary containment). (Section 2.3.7)

20. Prevent tracking of sediment onto public or private roads using BMPs such as: construction entrance,
graveled (or paved) exits and parking areas, gravel all unpaved roads located onsite, or use an exit
tire wash. These BMPs must be in place prior to land- disturbing activities. (Section 2.2.7)

21. When trucking saturated soils from the site, either use water-tight trucks or drain loads on site.
(Section 2.2.7.f)

22. Control prohibited discharges from leaving the construction site, i.e., concrete wash-out, wastewater
from cleanout of stucco, paint and curing compounds. (Sections 1.5 and 2.3.9)

23. Ensure that steep slope areas where construction activities are not occurring are not disturbed.
(Section 2.2.10)

24. Prevent soil compaction in areas where post-construction infiltration facilities are to be installed.
(Section 2.2.12)

25. Use BMPs to prevent or minimize stormwater exposure to pollutants from spills; vehicle and
equipment fueling, maintenance, and storage; other cleaning and maintenance activities; and waste
handling activities. These pollutants include fuel, hydraulic fluid, and other oils from vehicles and
machinery, as well as debris, fertilizer, pesticides and herbicides, paints, solvents, curing compounds
and adhesives from construction operations. (Sections 2.2.15 and 2.3)

26. Provide plans for sedimentation basins that have been designed per Section 2.2.17 and stamped by
an Oregon Professional Engineer. (See Section 2.2.17.a)

27. If engineered soils are used on site, a sedimentation basin/impoundment must be installed. (See
Sections 2.2.17 and 2.2.18)

28. Provide a dewatering plan for accumulated water from precipitation and uncontaminated
groundwater seepage due to shallow excavation activities. (See Section 2.4)

29. Implement the following BMPs when applicable: written spill prevention and response procedures,
employee training on spill prevention and proper disposal procedures, spill kits in all vehicles, regular
maintenance schedule for vehicles and machinery, material delivery and storage controls, training
and signage, and covered storage areas for waste and supplies. (Section 2.3)

30. Use water, soil-binding agent or other dust control technique as needed to avoid wind-blown soil.
(Section 2.2.9)

31. The application rate of fertilizers used to reestablish vegetation must follow manufacturer's
recommendations to minimize nutrient releases to surface waters. Exercise caution when using
time-release fertilizers within any waterway riparian zone. (Section 2.3.5)

32. If an active treatment system (for example, electro-coagulation, flocculation, filtration, etc.) for
sediment or other pollutant removal is employed, submit an operation and maintenance plan
(including system schematic, location of system, location of inlet, location of discharge, discharge
dispersion device design, and a sampling plan and frequency) before operating the treatment
system. Obtain Environmental Management Plan approval from DEQ before operating the treatment
system. Operate and maintain the treatment system according to manufacturer's specifications.
(Section 1.2.9)

33. Temporarily stabilize soils at the end of the shift before holidays and weekends, if needed. The
registrant is responsible for ensuring that soils are stable during rain events at all times of the year.
(Section 2.2)

34. As needed based on weather conditions, at the end of each workday soil stockpiles must be
stabilized or covered, or other BMPs must be implemented to prevent discharges to surface waters
or conveyance systems leading to surface waters. (Section 2.2.8)

35. Sediment fence: remove trapped sediment before it reaches one third of the above ground fence
height and before fence removal. (Section 2.1.5.b)

36. Other sediment barriers (such as biobags): remove sediment before it reaches two inches depth
above ground height and before BMP removal. (Section 2.1.5.c)

37. Catch basins: clean before retention capacity has been reduced by fifty percent. Sediment basins and
sediment traps: remove trapped sediments before design capacity has been reduced by fifty percent
and at completion of project. (Section 2.1.5.d)

38. Within 24 hours, significant sediment that has left the construction site, must be remediated.
Investigate the cause of the sediment release and implement steps to prevent a recurrence of the
discharge within the same 24 hours. Any in-stream clean-up of sediment shall be performed
according to the Oregon Department of State Lands required timeframe. (Section 2.2.19.a)

39. The intentional washing of sediment into storm sewers or drainage ways must not occur. Vacuuming
or dry sweeping and material pickup must be used to cleanup released sediments. (Section 2.2.19)

40. Document any portion(s) of the site where land disturbing activities have permanently ceased or will
be temporarily inactive for 14 or more calendar days. (Section 6.5.f.)

41. Provide temporary stabilization for that portion of the site where construction activities cease for 14
days or more with a covering of blown straw and a tackifier, loose straw, or an adequate covering of
compost mulch until work resumes on that portion of the site. (Section 2.2.20)

42. Do not remove temporary sediment control practices until permanent vegetation or other cover of
exposed areas is established. Once construction is complete and the site is stabilized, all temporary
erosion controls and retained soils must be removed and disposed of properly, unless needed for
long term use following termination of permit coverage. (Section 2.2.21)

Site-Specific Erosion Control Notes
1. Temporary stockpiling of soils removed from open trenches shall occur within the construction limits shown on these plans.
2. If soil is stockpiled for more than 7 days without being reworked or if a sufficient rainfall event occurs, stockpiles must be

protected to prevent soil erosion and eliminate all sediment/soil migration from the designated stockpile area. This may include
either covering the stockpile using plastic sheeting (see soil stockpile detail) or using a combination of BMPs to obtain the same
equivalency (temporary surface stabilization and perimeter control BMPs).

3. Pipeline open trench to be approximately 2 feet wide. The excavations are not shown on these plans because of scale.

Spill Prevention Procedures
1. Fueling of equipment shall take place away from surface waters and stormwater inlets or conveyances so that storm water coming

in contact with these activities cannot reach waters of the state.
2. Contractor shall maintain spill kits within vehicles onsite and at any location in which equipment is operating and ensure that

personnel are available at all times to respond expeditiously in the event of spill or leak.
3. Any spill (e.g., fuel, hydraulic leak, oil leak) shall be immediately contained and cleaned using dry clean up measures (do not clean

contaminated surfaces by hosing down the area). Contractor shall eliminate the source of the spill to prevent a discharge or
continuation of an ongoing discharge.

4. Hazardous materials must be stored off site or in a covered areas (such as temporary building, temporary storage lockers, beneath
plastic sheeting, or beneath temporary roofs) or in secondary containment to prevent the exposure of these containers to
precipitation or stormwater runoff, or a similarly effective means designed to prevent the discharge of pollutants from these areas.

5. Contractor shall minimize material exposure in cases where the exposure to precipitation or to stormwater will result in a
discharge of pollutants (e.g., elevate materials from soil to prevent leaching of pollutants)

6. Discharges of toxic or hazardous substances from a spill or other release are prohibited. Where a leak, spill or other release
containing a hazardous substance or oil occurs during a 24-hour period, the contractor shall immediately notify NW Natural's
environmental inspector. NW Natural must notify the Oregon Emergency Response System at (800) 452-0311 as soon as NW
Natural has knowledge of the release.
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MAJOR CONTOUR INTERVAL = 20'

General Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic

files. The master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
3.  The proposed NRCS soil map unit boundaries are based on GIS shapefiles from ESRI ArcGIS Data Online.
4.  Aerial photos from Google Earth Pro © 2023, licensed to GeoEngineers, Inc., image dated 10-12-2018.
5. The proposed trench will be two feet wide and therefore cannot be shown at the drawing scale. Therefore, only the

pipeline centerline is shown on these drawings.
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2. This drawing is for information purposes. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic

files. The master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
3.  The proposed NRCS soil map unit boundaries are based on GIS shapefiles from ESRI ArcGIS Data Online.
4.  Aerial photos from Google Earth Pro © 2023, licensed to GeoEngineers, Inc., image dated 10-12-2018.
5. The proposed trench will be two feet wide and therefore cannot be shown at the drawing scale. Therefore, only the

pipeline centerline is shown on these drawings.
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4.  Aerial photos from Google Earth Pro © 2023, licensed to GeoEngineers, Inc., image dated 10-12-2018.
5. The proposed trench will be two feet wide and therefore cannot be shown at the drawing scale. Therefore, only the

pipeline centerline is shown on these drawings.
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NOTE: FILTER FABRIC FENCES SHALL BE
INSTALLED ALONG CONTOUR WHENEVER POSSIBLE

NOT TO SCALE
TEMPORARY ORANGE SEDIMENT/SILT FENCE DETAILS

MINIMUM 12" OVERLAP OF SEAMS.

BARRIER REQUIRED @ TOE
OF SLOPE.

1. MINIMUM 12" OVERLAP OF ALL
SEAMS REQUIRED.

2. BARRIER REQUIRED @ TOE OF
STOCK PILE.

3. COVERING MAINTAINED TIGHTLY IN
PLACE BY USING SANDBAGS OR
TIRES ON ROPES OR EQUIVALENT
WEITGHTS WITH A MAXIMUM 10'
GRID SPACING IN ALL DIRECTIONS.

ANGLE BOTH ENDS OF FILTER FABRIC
FENCE TO ASSURE SOIL IS TRAPPED

NOT TO SCALE
PLAN VIEW 5. PANELS MUST BE PLACED ACCORDING

TO SPACING TABLE 1 & 2.

4. COMPACT BOTH SIDES OF FILTER
FABRIC TRENCH.

3. POSTS TO BE INSTALLED ON UPHILL
SIDE OF SLOPE.

2. 2"x 2" FIR, PINE OR STEEL FENCE
POSTS.

1. BURY BOTTOM OF FILTER FABRIC 6"
VERTICALLY BELOW FINISHED GRADE.

NOT TO SCALE
SOIL STOCKPILE PLASTIC SHEETING DETAIL

INTERLOCKED
2"x 2" POSTS
AND ATTACH

NOTES:

                                                   TABLE 1
                        Barrier Spacing for General Application

                       Install Parallel Along Contours as Follows
  % Slope                          Slope                    Maximum Spacing on Slope
10% Flatter           10H:1V or Flatter                                 300 feet
   10 > %           <15 10H:1V > x < 7.5H:1V                     150 feet
   15 > %           <20 7.5H:1V > x < 5H:1V                       100 feet
   20 > %           <30 5H:1V > x < 3.5H:1V                        50 feet
   30 > %           <50 3.5H:1V > x < 2H:1V                        25 feet

                                                   TABLE 2
                         Sediment Fence Fabric Specifications

                  Woven Polypropylene Sediment Fence Fabric
              Property                     Test Procedure        Minimum Fabric Value
Grab Tensile Strength ASTM D 4632                  180 lbs. Grab
Elongation                       ASTM D 4632                      15%
Trapezoid Tear                        ASTM D 4533                     70 lbs. Mullen
Burst                            ASTM D 3786                       300 psi
Puncture                                   ASTM D 4833                       80 lbs.
Permitivity                                ASTM D 4491                     .07 sec-1
Permeability                             ASTM D 4491                  .005 cm/sec.
A.O.S.                                      ASTM D 4751          50 U.S. Standard Sieve
UV Resistance (500 hours)      ASTM D 4355                         90%

NOTES:

2"x2" BY 14 Ga. WIRE OR
EQUIVALENT, IF STANDARD
STRENGTH FABRIC USED

FILTER FABRIC

MINIMUM 4"x4" TRENCH
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NATIVE SOIL
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POST SPACING AS PER LEGEND
48" HIGH DENSITY ORANGE
POLYETHELENE SAFETY FENCE

WIRE OR ZIP TIES TO SECURE
SAFETY FENCE TO POST

STAKES: 72" T-POST DRIVEN

FINISHED GRADE

20" MIN. BELOW GRADE

SAF12      48" ORANGE FENCE, 12 FEET O.C.

LEGEND

SAF10      48" ORANGE FENCE, 10 FEET O.C.
SAF9       48" ORANGE FENCE, 9 FEET O.C.
SAF8       48" ORANGE FENCE, 8 FEET O.C..
SAF7       48" ORANGE FENCE, 7 FEET O.C.
SAF6       48" ORANGE FENCE, 6 FEET O.C.

SAF11      48" ORANGE FENCE, 11 FEET O.C..

1. CONSTRUCTION SAFETY FENCE SHALL BE USED TO MARK THE LIMITS OF CONSTRUCTION AT EACH
END OF THE HDD AND ALONG THE LEASE BOUNDARY EAST OF THE TRENCH. FENCE SHALL BE PUT
UP BEFORE ANY GROUND DISTURBING ACTIVITY OCCURS.

2. CONSTRUCTION SAFETY FENCE SHALL BE SIGNED "CONSTRUCTION AREA LIMIT" EXCEPT ON SIDED
FACING WETLAND AREAS. ON THOSE SIDES, THE SIGN SHALL SAY "PROTECTED RESOURCE - DO
NOT ENTER".

3. FENCE SHALL BE REMOVED ONLY AFTER ALL GROUND DISTURBING ACTIVITY ON THE PROJECT (OR
PROJECT AREA) CEASES AND THE SITE IS READY FOR PERMANENT REVEGETATION.

4. ON PAVED AREAS, PERIMETER OF WORK AREA CAN BE MARKED WITH FENCE SUPPORTED BY
PYLONS, SAWHORSE BARRICADES, TRAFFIC CONES, OR EQUIVALENT.
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BIO BAG OR ROCK CHECK DAM INSTALLATION DETAIL
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APPROVED EQUAL PER BAG.

2. SURFACE MUST BE SMOOTH
BEFORE APPLICATION.

NOTES
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A
L

B
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6" MIN.
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24" MIN. OR TO MATCH
EXISTING SITE CONDITIONS

AS NOTED

SHEET

EROSION AND SEDIMENT CONTROL PLAN

NORTHWEST NATURAL

13 OF 13BMP DETAILS

FLORA 8-INCH PIPELINE REPLACEMENT PROJECT
COLUMBIA COUNTY, OREGON 13BTL

BCR

BCR

04/20/23

6024-304-00

DR
AF
T



Amendment Determination Request for the  
Mist Underground Natural Gas Storage Site Certificate 

Flora Pipeline Replacement Project     

 

Attachment 3. Biological Survey Memo 
  



Amendment Determination Request for the  
Mist Underground Natural Gas Storage Site Certificate 

Flora Pipeline Replacement Project     

 

This page intentionally left blank 



 

Tetra Tech, Inc. 
1750 S Harbor Way, Suite 400, Portland, OR 97201 

Tel 503.221.8636  Fax 503.227.1287  www.tetratech.com 

MEMO 
To: John McDonald, NW Natural 

From: Susan Hurley, Tetra Tech 

Date: March 16, 2023 

Correspondence # TTCES-PTLD-2023-028 

Subject: NWN Mist Facility – Flora Pipeline Biological Survey Report 

 

 

This memo provides the results of the spring biological field reconnaissance survey conducted by 
Tetra Tech, Inc. (Tetra Tech) for the Northwest Natural (NWN) Flora Pipeline Project (Project) near 
Clatskanie, Oregon. NWN contracted Tetra Tech to conduct the biological surveys in support of 
NWN’s Amendment Determination Request to the Mist Underground Natural Gas Storage Site 
Certificate.  

The purpose of the survey was to document the habitats within the Survey Area, including type and 
quality according to Oregon Department of Fish and Wildlife’s (ODFW) Habitat Mitigation Policy, 
and to document the presence of sensitive species and their habitats. Surveys consisted of Intuitive 
Controlled transects involving vegetation mapping and habitat categorization, along with a 
generalized, simultaneous search for all special status species and special habitats.  

Tetra Tech conducted a general wildlife and habitat reconnaissance within the Survey Area on 
March 8, 2023. Tetra Tech mapped two habitat sub-types: westside lowland conifer-hardwood 
forest (Category 4) and urban and mixed environs (Category 6), represented by regenerating 
timber land and developed roadway. Surveyors did not observe any special status wildlife species 
or habitats during surveys. Tracks of Roosevelt elk (Cervus canadensis roosevelti) were the only 
wildlife species documented.  
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Tetra Tech, Inc. 
1750 S Harbor Way, Suite 400, Portland, OR 97201 

Tel 503.221.8636  Fax 503.227.1287  www.tetratech.com 

MEMO 
To: John McDonald, NW Natural 

From: Susan Hurley, Tetra Tech 

Date: March 16, 2023 

Correspondence # TTCES-PTLD-2023-027 

Subject: NWN Mist Facility – Flora Pipeline Wetland Reconnaissance Memo 

 

 

This memo provides the results of the March 8, 2023 wetland reconnaissance site visit conducted 
by Tetra Tech, Inc. (Tetra Tech) for the Northwest Natural (NWN) Flora Pipeline Project (Project) 
near Clatskanie, Oregon. NWN contracted Tetra Tech to conduct the wetland reconnaissance in 
support of NWN’s Amendment Determination Request to the Mist Underground Natural Gas 
Storage Site Certificate.  

Tetra Tech has surveyed this area numerous times prior to the current survey efforts as part of the 
ongoing use and operation of the Mist Facility. The most recent previous survey was for the 2018 
Amendment Determination Request for the Mist Fiber Network Project, which updated the 
telecommunications infrastructure at the Mist Facility. The survey effort for the Mist Fiber Network 
Project overlapped the survey area for the current Project. Like in 2018, no wetlands or other 
jurisdictional waters were found during the wetland reconnaissance site visit in the area where the 
Mist Fiber Network Project overlaps the Flora Pipeline Project.  
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To:  Susan Hurley, TetraTech 

CC: John McDonald, NW Natural 

From: Sara J. Davis and Michele Punke, HRA 

Subject:  [Title] 

Date:  [Status] 

 Remarks:  

NW Natural plans to replace approximately 2,000 feet (ft) of 8-inch pipeline adjacent to the 
mainline road at the Mist Facility as part of the Mist Facility – Flora Pipeline Replacement Project 
(project). The Mist Facility has been in existence since 1981 and has been expanded multiple times. 
The pipeline replacement would be located on the south side of the road and the maximum width of 
disturbance is approximately 25 ft. NW Natural proposes to submit an Amendment Determination 
Request (ADR) to the Oregon Department of Energy’s (ODOE) Energy Facility Siting Council 
(EFSC) for the project to be implemented as part of the Mist Facility’s Site Certificate. Part of the 
ADR includes a compliance assessment regarding Historic, Cultural, and Archaeological 
Resources. Most of the project area has previously been subject to a cultural resources investigation 
by Historical Research Associates, Inc. (HRA) in 2017 and that data was submitted to EFSC in a 
previous ADR in 2018 (modification to Amendment 11) (Davis and Punke 2018). The remaining 
portion of the project was subject to a cultural resources investigation by HRA in 2014 and filed 
with EFSC as part of Amendment 11 in 2015 (Davis et al. 2015). This memorandum summarizes 
the previous work, recommends that no additional cultural resources investigations are necessary 
for the project, and demonstrates that the proposed pipeline replacement complies with Oregon 
Administrative Rules (OAR) 345-022-0090 for an amendment to the Mist Facility Site Certificate. 
The current project is located in Section 3, Township 6 North, Range 5 West in Columbia County, 
Oregon (Figure 1). It is located in the Coast Range Physiographic Province, approximately 1 mile 
(mi) north of the Nehalem River and 2 mi northwest of the town of Mist. The Coast Range is 
characterized by steep mountain slopes with ridges cut by numerous creeks and streams, and the 
project is situated along ridge slopes between 1,175 and 1,260 ft in elevation. The Coast Range in 
this area is composed primarily of the Columbia River Basalt Group and related flows dating to the 
Miocene (Walker and MacLeod 1991). The Coast Range is within the western hemlock (Tsuga 
heterophylla) vegetation zone, which consists primarily of Douglas-fir (Pseudotsuga menziesii), 
western hemlock, and western red cedar (Thuja plicata), (Franklin and Dyrness 1973:70). Scattered 
deciduous trees in the region include alder (Alnus spp.), bigleaf maple (Acer macrophyllum), and 
oak (Quercus spp.) (Franklin and Dyrness 1973:72). 

MEMORANDUM 
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Most information on the precontact period in this region comes from archaeological sites on the 
Columbia River, located 10 mi to the north. Indigenous people have occupied the project vicinity 
since time immemorial. They were drawn to the seasonally abundant anadromous fish runs and thus 
positioned many seasonal and permanent villages along the river. Salmon could be fished anywhere 
along the river, but the mouths of tributary spawning streams were the most productive areas in the 
Lower Columbia area.  
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Figure 1. Topographic map of the project location. 
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The oldest artifacts found in this region are typically isolated finds of lanceolate or Cascade 
projectile points. Subsequently, broad-necked projectile points are gradually replaced with narrow-
necked, stemmed points and triangular arrow points and, generally, a diverse artifact assemblage is 
identified. Most archaeological sites in this area date to the last 2,000 years, likely due to sea-level 
rise and concomitant base level rise within the Columbia River basin and associated tributary rivers 
and streams (Minor 1983; Pettigrew 1981).  
The current project is within the traditional territory of the Clatskanie people, who occupied the 
upland areas south of the Columbia River, although their territory extended all the way to the river 
on a seasonal basis (Krauss 1990:531). In general, this Tribe utilized the Nehalem River Valley and 
the Clatskanie River. The Clatskanie were less reliant on salmon than many of their neighbors (e.g., 
the Chinookan Cathlamet) but still utilized the aquatic resources of the smaller streams and rivers. 
The forested uplands provided good deer and elk hunting as well as many berry and root plants 
(Krauss 1990:530). 
HRA conducted a records review through the Oregon State Historic Preservation Office’s (SHPO) 
Oregon Archaeological Records Remote Access (OARRA) database to determine if previous 
archaeological and historical studies have been conducted within 1 mi of the project. There have 
been four previously conducted cultural resource investigations within 1 mi of the project. Two 
were for components of the Mist Facility near the Miller Compressor Station (Dames & Moore 
1997; Hibbs and Ellis 1988), and the other two were conducted by HRA and completely overlap the 
current project (Davis and Punke 2018; Davis et al. 2015) (Figure 2). No archaeological resources 
have been previously recorded within 1 mi of the project. The nearest include precontact Site 
35CO61, a sparse lithic scatter located 1.5 mi to the southwest, and Site 35CO60, a historic-period 
debris scatter associated with the railroad located 1.7 mi to the south. Both sites are located in the 
floodplain of the Nehalem River Valley (Bland et al. 2009). 
The 2014 cultural resources investigations performed by HRA were conducted to support 
Amendment 11 of the Mist Facility’s Site Certificate. This amendment included developing new 
underground gas storage capacity through the development of the Adams Reservoir, one 
compressor station facility, and new pipeline capacity to accommodate current needs and 
reasonably foreseeable future customer load requirements. HRA completed pedestrian survey and 
shovel probe excavations in a nearly 400-acre area, including the 13 mi long pipeline, which 
originates at the western end of the currently proposed pipeline replacement (see Figure 2). No 
cultural resources were identified in the vicinity of the current project (Davis et al. 2015). 
The 2018 cultural resources investigations performed by HRA were conducted to support a 
modification to Amendment 11 of the Mist Facility’s Site Certificate. This modification was to 
install a new fiber optic network from Miller Station to control systems at the Bruer and Flora 
wells. HRA completed a pedestrian survey of the fiber optic routes in a nearly 70-acre area. The 
portion of the fiber optic project along mainline road is parallel to the current project (see Figure 2). 
No shovel probes were excavated; they were deemed unnecessary because the surface geology, 
level of disturbances (existing roads and utilities), and slope indicated there was a low probability 
for buried cultural materials. No cultural resources were identified (Davis and Punke 2018). 
The previous HRA survey coverage in both previous surveys was 200-feet wide. The current 
project, expected to not extend more than 25 ft wide, is entirely within these surveyed areas. In 
addition to the two previous surveys that encompass the current project, there is an existing road in 
this location and multiple other buried utilities on both sides of the road. The levels of disturbance, 
high elevation and terrain, and previous cultural resources investigations suggest little possibility of 
archaeological resources being identified in this location. As such, HRA recommends that no 
additional cultural resources investigations are necessary for the location of the pipeline 
replacement project. 
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Figure 2. Aerial photograph of the project location and previous cultural resources surveys. 
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