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CHAPTER 1 
Introduction 

GSD-05 1 - 1 08/12/2020

1.1 BACKGROUND 

General. The Gleneden Sanitary District (GSD) owns, operates, and maintains a wastewater 
(WW) collection system that serves unincorporated communities along the central Oregon coast.  
The system was first placed into service in 1976 and covers the area between Salishan and Fogarty 
Creek (see Figure 1-1).

The WW collected and conveyed by the GSD system is pumped into the City of Depoe Bay 
collection system south of the Fogarty Creek State Recreational Area.  From there, the WW is 
conveyed, treated and discharged by Depoe Bay through shared facilities.  The District and City 
use these shared facilities according to an intergovernmental agreement (IGA) last updated in 1998
(Appendix A).  The IGA requires GSD and the City to share financial responsibility for the joint
facilities in proportion to the equivalent dwelling units served by each party.

GSD contracts with the K-GB-LB Water District to operate and maintain the WW collection 
system.  This arrangement allows the two districts to share staff, offices, vehicles and some 
materials, thereby controlling costs by avoiding unnecessary duplications.  The water district covers 
the area served by GSD, plus the Salishan, Keys, and Kernville areas to the north.  

Previous GSD Studies. GSD has previously had the following three planning reports prepared
since the collection system was initially constructed:

Sewerage Facilities, Final Study Report (HGE Inc., 1990);
Collection System Facilities Plan (ACE Consultants Inc., 2004); and
Collection System Facilities Plan Update (HHPR Inc., 2018).

At the time of the 1990 study, the collection system was less than 15 years old and no system 
deficiencies were identified.  Instead that study focused on wastewater treatment alternatives and 
recommended the District continue the practice of discharging to the Depoe Bay system.  

Neither the 2004 report nor the 2018 report evaluated treatment alternatives.  The 2004 planning 
effort included a hydraulic analysis of the sewer system, a comprehensive evaluation of the pump 
stations, and a study of projected 20-year service needs. Brief supplements to the 2004 report were 
issued in 2009 and 2016 to update estimates of probable costs for recommended pump station 
upgrades.

The 2018 Plan Update provided updated population projections, a collection system inventory, 
condition assessments of system components, a current WW flow analysis, and a current capital 
improvements plan.  

Previous Depoe Bay Studies. The City of Depoe Bay had separate engineering reports on their 
wastewater facilities prepared in 1995, 1999 and 2009.  The 2009 Wastewater Master Plan Update,
prepared by HBH Consulting Engineers, provided a review of the existing wastewater facilities and 
identified projected needs through 2028.  

1.2 NEED FOR PLANNING EFFORT  

This analysis of WW treatment options is provided to support long-term planning for the District’s 
WW treatment and overall customer service needs. The District has not had an analysis of WW
treatment alternatives completed in about 30 years and a current alternatives evaluation is essential 
for planning purposes.
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There is uncertainty regarding the future reliability and cost effectiveness of continuing to rely on 
and help finance the extensive network of existing joint facilities in Depoe Bay.  Concerns about 
available capacity and space, combined with disagreements over the fairness of the cost sharing 
basis have prompted both GSD and the City to consider withdrawing from the IGA.

Each party is required to provide 5-year notice of an intent to terminate the IGA and end the practice 
of sharing existing joint WW facilities.  These joint facilities include major portions of the existing 
Depoe Bay collection system and the existing treatment plant.  The District must prepare a facilities 
plan to prepare for the potential need to provide separate treatment facilities to process WW from 
the GSD collection system.  

1.3 PURPOSE AND SCOPE OF STUDY 

The purpose of this study is to identify and evaluate feasible WW treatment options to meet the 
District’s projected service needs.  Our analysis is a high-level planning effort that is intended to 
be a first stage in comparing the relative cost-effectiveness of WWTP options.  This reports serves 
as a supplement to the 2018 Plan Update and, to avoid duplication of effort, draws upon information 
in that previous report.

The scope of this WW treatment analysis generally consists of the following main elements.

1. Planning Area Description.

Address existing conditions, natural resources, and cultural resources.
Describe potential receiving streams for treated effluent from WW facilities.

2. Basis of Planning.  

Update 20-year population, EDU, and flow projections.
Address potential impacts of developments beyond the 20 years on WW treatment needs.

3. Existing Facilities.  Provide summary descriptions of existing local WW facilities and refer to 
planning reports that provide more detailed information.  

4. Development of Wastewater Treatment Options.

Identify and present alternatives treatment options.
Describe key considerations for selecting a new WWTP site.
Identify and describe siting options for a new WWTP
Describe options for joint WW treatment facilities with nearby jurisdictions. 
Describe potential WWTP discharge options.
Provide background on required treatment levels and potential treatment processes
Describe key issues regarding continued use of shared facilities in Depoe Bay.

5. Cost Effectiveness Analysis.

Describe the basis for alternatives analysis/comparison.
Summarize treatment options.
Present estimates of probable life-cycle costs.
Present analysis of nonmonetary factors and summary of scoring and ranking.

6. Recommended Plan and Implementation.  

Present an overview of the analysis results.
Identify the options that appear worth further evaluation.
Identify the main steps the District would need to take to continue planning for WW 
treatment needs and the implementation of selected plan.  
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1.4 WWTP PERMITS AND REGULATORY FRAMEWORK 

1.4.1 Discharge Permits for WW Treatment Facilities

A permit must be obtained from the Department of Environmental Quality to construct and operate 
a WWTP in Oregon and to discharge treated effluent from the facility.  DEQ issues two types of 
permits.  An NPDES permit is required for WWTPs that discharge into surface waters and a WPCF 
permit is required for facilities that recycle effluent according to DEQ regulations.

DEQ’s authority to issue these permits is established in OAR 340-045.  The permits are required
to keep WW facilities in compliance with the Federal Water Pollution Control (Clean Water) Act 
and related State statutes.  The conditions of operation described in the permits generally fall into 
the following categories:

limit on discharge flow rate; 
minimum required treatment level and limits on pollutant loads that can be discharged;
limits on concentrations of potential pollutants in biosolids that are land applied;
effluent monitoring and reporting to document discharge quantity and quality;
biosolids monitoring and reporting to track production, quality, and land application rates;
minimum required training level for supervising operators; and
other general conditions of operation.  

The Depoe Bay WWTP has been issued NPDES Permit No. 101383 (Appendix B). If the District 
wants to construct a separate WWTP, an application would need to be submitted to DEQ before 
the preparation of preliminary engineering report for the proposed facilities.  

1.4.2 Treatment Requirements

Surface Water Discharges and Water Quality Standards. NPDES permits for a surface-water 
discharge contain effluent quality limitations that are either based on WQS or a minimum required 
treatment level.  The effluent limitations in a permit determine required WWTP treatment levels
beyond the required minimum, if effluent quality could potentially violate published WQS outside 
a mixing zone.  

Current WQS for Oregon waters are published in OAR 340-041 and include both state-wide and 
basin-specific water quality criteria.  GSD and the surrounding vicinity are located in the Mid Coast 
Basin.  This basin encompasses watersheds and near-shore ocean waters from the Salmon River, 
north of Lincoln City, to streams in the Oregon Dunes National Recreation Area, south of Florence.

Water quality criteria for each specific water body are impacted by the designated beneficial uses 
identified in the WQS for the respective water body.  The beneficial uses DEQ has designated for 
water bodies in the Mid Coast Basin are summarized is Chapter 2.

The criteria for a water body are also impacted by the current conditions in the water body.  When
the biological, chemical, and/or physical conditions in a water body do not meet published 
numerical standards, then the water body is categorized as water quality impaired.  When water 
bodies are determined to be water quality impaired, DEQ must issue Total Maximum Daily Loads 
(TMDLs). The issuance of TMDLs can result in more strict treatment requirements for a WWTP.
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The WQS also include narrative standards that apply to all waters of the State and are important 
when considering WWTP discharges to small receiving streams.  One standard establishes an 
antidegradation policy (OAR 240-041-0004) that is intended to prevent the further degradation of 
water quality from new or increased pollution sources.  This policy would require the District to 
provide an analysis showing a proposed discharge would not degrade water quality before DEQ 
could issue a permit. Another narrative standard pertains to dilution of organic material and results 
in strict limitations for discharging organic material to any stream with low seasonal flows.  

Water Recycling. The use of treated effluent from WWTPs as recycled water is regulated in 
Oregon by DEQ according to OAR 340-055.  These rules define recycled-water classes, identify 
minimum treatment and monitoring requirements for each class, and list the allowable beneficial 
uses for each class. WPCF permits contain required treatment levels based on recycled water uses
proposed by the permittee and potential levels of public exposure.

Recycled water is most-commonly used for irrigation of agricultural land, horticultural land, or 
landscaping.  Various industrial, commercial, and construction applications are also allowed as 
beneficial uses. Artificial groundwater recharge can also permitted. Regardless of use, recycled 
water is not allowed to impact groundwater quality.

Agencies with permits that only allow recycling cannot discharge to surface waters and often need 
storage ponds to hold treated effluent during winter or wet weather when recycling is not feasible.
To avoid the need for seasonal storage capacity, an agency may obtain a permit to discharge to a
receiving stream for part of the year when flows are higher and then recycle for the rest of the year.  
This practice is advantageous, if a nearby stream has high-enough flows during the wet season to 
provide adequate dilution and mixing.

1.5 ADDITIONAL REGULATORY FACTORS 

1.5.1 Collection System Requirements

GSD operates the collection system according to rules it has adopted by a sewer use ordinance.  
The agreement between the District and the City of Depoe Bay requires these rules to be consistent 
with rules adopted by the City and the State. The agreement also requires GSD to measure and 
record the daily and peak WW flows pumped from Fogarty Creek PS into the Depoe Bay system.  

The Depoe Bay NPDES permit contains the following requirements relating to operation of the 
GSD collection system.

The permittee must control all wastes it allows to be discharged into the system.

The system must be operated under the supervision of a WW collections operator with Oregon 
Class II certification.

Consistent with these requirements, GSD enforces the sewer use ordinance to regulate waste 
discharges and employs operators with Class II certification for collections system operations.

1.5.2 Applicable State and Federal Rules, Codes and Standards

General. The following paragraphs summarize the key rules, codes and standards that impact the
design, operation, maintenance, and management of WW facilities, including a WWTP.  These 
rules and guidelines would apply to all treatment options evaluated in this study.
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Occupational Safety and Health. Operations and maintenance (O&M) activities and constructed 
system improvements must conform to applicable rules published and administered by the Oregon 
OSHA.  These State rules are based on, and mostly coincide with, Federal OSHA rules.  Many of 
the general occupational safety and health regulations issued by the State under OAR 437-002
apply to O&M tasks that staff must perform and also affect the design of system improvements.  

A few key examples of OSHA rules that impact the District include those that relate to the 
following:

stairs, ladders, and fall protection systems;
ventilation and noise exposure;
personal protective equipment;
lockout/tag-out procedures;
confined spaces; and
fire protection.

Design Criteria. The USEPA published guidelines WW treatment facilities titled Design Criteria 
for Mechanical, Electric, and Fluid System and Component Reliability.  This technical bulletin 
presents general standards for the design of WWTPs to maintain a minimum level of reliability for 
the facilities.  

Pump Station Standards. The DEQ issued Oregon Standards for Design and Construction of 
WW Pump Stations in May 2001 and these guidelines continue to apply to engineered pump station 
improvements. The standards would apply to a WWTP influent pump station and any collection 
system pump station that may need to be constructed to pump flows to a WWTP.  

Codes. The State of Oregon adopts amended versions of national codes to establish requirements 
for new construction.  The Lincoln County building authority typically requires conformance with 
these current Oregon codes as a condition of issuing construction permits.   

The design of any new building or major building renovation must comply with applicable 
requirements of the following Oregon codes:

Structural Specialty Code (OSSC);
Electrical Specialty Code;
Energy Efficiency Specialty Code;
Mechanical Specialty Code; and 
Plumbing Specialty Code.

The Oregon specialty codes are typically updated and readopted every 4 or 5 years following the 
reissuance of the respective national code.   

Fire Protection Standards. The NFPA has developed a specific Standard for Fire Protection In 
Wastewater Treatment and Collection Facilities (Standard 820).  This document identifies design 
requirements intended to prevent fires and explosions from potential hazards at WW facilities.  

Regulations of Public Funding Agencies. If the District obtains a loan from a Federal or state 
agency, the GSD will be required to meet certain planning, administrative, financial conditions 
established by the funding agency.  
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1.5.3 Federal Aviation Administration Standards for Airports

Federal Aviation Administration (FAA) guidelines place constraints on potential WWTP sites in 
close proximity to the airport.  The FAA has published guidance identifying WWTPs as potential 
wildlife attractants that should not be located near airports.  As a result, a mitigation plan for 
deterring wildlife attraction would need to be developed by the District and accepted by the FAA 
for any WWTP planned near the Siletz Bay State Airport.  The FAA relies on the United States 
Department of Agriculture – Wildlife Services to review and approve mitigation plans.

1.5.4 Potential for Regulatory Changes

DEQ Permit. In general, it can be costly and time consuming to obtain an NPDES permit for a 
new surface-water discharge.  The regulatory climate generally favors regional WW treatment 
facilities over smaller, local facilities with separate discharges.

The regulatory climate is also generally more favorable toward water recycling practices as a 
beneficial use rather than a surface water discharge.  WQS are more prone to revisions than the rule 
for water recycling.  However, the treatment requirements for a direct marine discharge would be 
less likely to undergo revisions than the requirements for a discharge to a river, creek, or bay.  

Codes and Standards. The Oregon specialty codes are typically updated and readopted every 4 
or 5 years following the reissuance of the respective national code.  NFPA 820 is also periodically 
updated and reissued.  One code that historically has been subject to significant revisions is the 
OSSC as it pertains to seismic design (earthquake resilience).  

The DEQ standards and USEPA guidelines are still current to typical industry practices.  Therefore, 
major changes to the document do not appear likely within the next 5 years.  
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Figure 1-1:  District Location Map (excerpt from ODOT Lincoln County North Map) 
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CHAPTER 2 
Planning Area Description 

GSD-05 2 - 1 08/12/2020

2.1 STUDY AREA 

The study area for the analysis of WWTP options consists of the lands within the existing Gleneden 
Sanitary District boundaries and the immediate coastal areas to the north and south.  The District 
encompasses Gleneden Beach, Coronado Shores, Lincoln Beach, and adjacent developments.  
Although these communities are unincorporated, they are designated as an urbanized exception 
area for land-use planning and regulation by Lincoln County. 

Since our analysis included investigating WWTP options located outside the District boundaries, 
this study considers potential impacts on resources in surrounding areas. Figure 2-1 shows an 
overall map of the District and the immediate surrounding areas from the south side of Lincoln City 
to the City of Depoe Bay.  This chapter includes brief descriptions of these nearby areas and 
provides references to other studies that cover facilities located in adjacent areas.  

Figure 2-2 shows a map of the District.  The existing GSD service area lies mostly to the west of 
Highway 101 with only four relatively small developed areas served on the east side.  Due to land 
use constraints and the lack of development pressures the District does not have reason to plan for 
expansions of the District’s boundaries.

2.2 DESCRIPTIONS IN OTHER PLANNING DOCUMENTS  

Previous GSD Studies. Descriptions of the physical environment and socio-economic conditions 
in and near the GSD were previously presented in the 2004 Collection System Facilities Plan and
the 2018 Plan Update. This chapter combines and expands on the information previously included 
in those 2004 and 2018 reports. 

Salishan Sanitary District Facilities Plan. A draft WW Master Plan was prepared in 2019 by 
Curran–McLeod, Inc. and was under review by DEQ in early 2020. The study area covered by the 
plan includes the area within the SSD, the Salishan Spit, Siletz Keys, .

Lincoln City Facilities Plan. The 2004 WW Facilities Plan prepared for Lincoln City jointly by 
Richwine Environmental and MWH includes description of study area characteristics.  The study 
area covered the incorporated and unincorporated lands within the Lincoln City UGB.  The plan 
provides extensive descriptions of the area’s physical and socio-economic environments.  

City of Depoe Bay Master Plan. Depoe Bay had a WW Master Plan prepared in 2009 by HBH 
Consulting Engineers.  Revisions to the plan were completed by HBH in August 2010. The study 
area for the master plan encompassed the land within the City’s UGB.  Study area descriptions 
presented in the plan were limited to information on current and projected populations and EDUs 
within the Depoe Bay service area.

2.3 CLIMATE SUMMARY 

The study area experiences a temporate oceanic climate that is typical of the central Oregon coast.
The climate generally features moderate temperatures, high seasonal rainfall, and cool to warm 
summers.  Table 2-1 (following page) summarizes climate data measured at the Otis, Oregon 
weather station for the period from 1981 through 2010.

Climate data is also available from a NOAA weather station in Newport, OR that is approximately 
the same distance from the planning area.  But climate data show higher rainfall amounts occur at 
Otis, OR and rainfall amounts generally decline to the south of GSD.
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Table 2-1 

Source:  NOAA, National Centers for Environmental Information, Climate Data Online

Rainfall at Otis, OR may tend to be slightly higher than in the study area.  However, to be 
conservative, data from the Otis station was used in the flow analysis completed for the 2018 Plan 
Update to establish design wet-weather flows.

2.4 AREA WATERSHEDS 

The land inside GSD lies within portions of the coastal watersheds for Sijota, Schoolhouse, and 
Fogarty Creeks.  Elevations above the ocean beaches vary from approximately 25 to 110 feet above 
sea level.  Sijota Creek generally flows west and then north into the south end of Siletz Bay.  The 
other two creeks flow directly into the ocean, with Schoolhouse generally flowing west through the 
central part of the District and Fogarty Creek flowing west, then south, and finally west.  

Fogarty Creek is the largest of the three watersheds, but all are relatively small compared to the
watersheds immediately north of the District.  The three watersheds begin in hills that lie on the 
west side of the Siletz River basin and extend up to about 900 feet ASL.  But Fogarty rises less 
than a mile west of a bend in the Siletz River and the ridge between these streams extends only up 
to about 450 feet ASL.  

The area north of GSD is dominated by Siletz Bay and adjacent marsh lands.  The Siletz River, 
Drift Creek and Schooner Creek all empty into the bay.  The Siletz River watershed is by far the 
largest in the area, draining about 370 square miles, and winding over 65 miles through the Coast 
Range.

Drift Creek is the second largest watershed draining into the bay, rising in the Coast Range about
11 to 12 miles west of the bay in a straight line.  It serves as the main drinking-water supply for the 
K-GB-LB Water District.  Schooner Creek is formed about 4.5 miles straight west of Lincoln City 
by the confluence of the North and South Forks of the creek.  It serves as the primary water supply 
for Lincoln City and as the receiving stream for the Lincoln City WWTP.  The WWTP outfall is 
only about a mile upstream of the bay and the creek is influenced by the tides at the outfall.

Table 2-1 
Otis 2 NE, OR 30-Year Climate Summary  
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To the south, Depoe Bay receives flows from the small creeks of North Depoe Bay, Depoe Bay, 
and South Depoe Bay.  The Rocky Creek watershed lies immediately south of the Depoe Bay City 
limits.  The City of Depoe Bay uses North Depoe Bay Creek and Rocky Creek as their primary
sources of water.

2.5 GEOLOGY 

In general, land above the beaches within GSD boundaries is generally underlain by coastal terrace 
deposits of the Pliestocene Epoch.  These deposits are predominately fine- to medium-grained, 
marine and non-marine sand with local lenses of cobbles and pebbles.  Alluvial deposits of silt, 
sand, and gravel are found along Sijota and Fogarty Creeks.  Fishing Rock and the rocky cliffs on 
each side of the mouth of Fogarty Creek consist of Miocene age basalt.  The preliminary geological 
assessment included as Appendix E provides additional descriptions of the main geological 
characteristics of the planning area.

The area surrounding Siletz Bay and the lowland areas along Siletz River, Drift Creek and Schooner 
Creek are characterized by alluvial deposits of silt, sand, and gravel.  The Salishan spit consists of 
Holocene age beach, bar, and dune sands.  Siltstone and sandstone formations of Oligocene age are 
predominant at higher elevations west of the Bay and between these two creeks.

The areas south of GSD and into the north side of Depoe Bay are characterized by formations of 
sandstone and siltstone of the middle Miocene.  These formations also predominate in the 
watersheds of the three creeks that flow into Depoe Bay. Basalt formations are present along the 
immediate coastline and in small pockets inland.  The south side of Depoe Bay where the WWTP 
is located is underlain by the same coastal terrace deposits that predominate in GSD.  

2.6 SOILS 

Soil survey maps published by the Natural Resources Conservation Service show the soils in the 
planning area are mainly made up of a variety of silt loams, silty clay loams, and sandy loams.  
These soils are generally suitable for building.  They tend to have moderate to slow permeability 
in the horizons above and through cemented pans whereas permeability is often more rapid below 
the cemented layer.  

2.7 UPDATED HAZARD MAPS 

2.4.1 FEMA Flood Maps

The FEMA publishes Flood Insurance Rate Maps (FIRM) that identify Special Flood Hazard 
Areas, floodway areas, and other flood areas.  These maps are produced for use in administering 
the National Flood Insurance Program and were updated in 2019.

The planning area for this study is cover by FIRM Nos. 41041C0117E, 41041C0120E,
41041C0233E, and 41041C0235E, with effective dates of October 18, 2019. The above-referenced 
maps show small portions of the District to be within Special Flood Hazard Areas.  These are lands 
considered to be subject to inundation by the 1% annual-chance (100-year) flood.

The siting and design of PS #1 (Fogarty Creek PS) was impacted in 2008 by the flood hazards
shown in the previous edition of FIRM . However, the 2019 FIRM (# 41041C0233E) has reduced 
the flood hazard area in Fogarty Creek SRA and PS #1 is no longer close to the hazard area.  
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The Salishan and Lincoln City WWTPs are both close to flood hazard areas and were specifically 
designed to be above areas subject to the 100-year flood.  In both cases the flood hazard area extend 
up to approximately 14 feet above sea level.  The Depoe Bay WWTP site is about 60 feet above 
sea level and well outside flood hazard areas.  

2.4.2 Earthquake and Tsunami Hazard Potential

The planning area is vulnerable to the effects of shaking caused by a major earthquake along the 
Cascadia Subduction Zone and also potentially from movement along local crustal faults. Coastal 
areas are also subject to major tsunamis caused by activity along the CSZ.  Information on seismic 
and tsunami hazards from these features is presented in the preliminary geological assessment 
included as Appendix E.

The Oregon DOGAMI has developed an online geohazards viewing tool that shows the potential 
severity of ground shaking that could occur from either a Cascadia earthquake or a nearby crustal 
earthquake.  The viewer shows severe shaking could be expected to result over most or all of the 
GSD from either one of these earthquake sources.  Maps printed from this viewing tool that show 
expected shaking hazards in the planning area are presented in Appendix C, Figures C-1 and C-2.

DOGAMI also published a series of Tsunami Inundation Maps for the Oregon coast in 2013 that 
includes maps covering the planning area (Maps Linc-02, Linc-03, and Linc-04).  The maps show
anticipated inundation zones from simulated tsunamis generated by Cascadia earthquakes of 
differing magnitudes.  Map Linc-02 shows the north end of Siletz Bay and the south end of Lincoln 
City.  Map Linc-03 shows the area covered by GSD and Map Linc-04 shows the area from Fogarty 
Creek SRA to the south end of Depoe Bay.  Appendix C, Figures C-3, C-4 and C-5 present excerpts
from these maps.

Most of the District’s pump stations are located in areas that are likely to be vulnerable to tsunami 
inundation following a local-source earthquake of magnitude 9.0 or greater.  Some of these stations, 
including the main pump station at Fogarty Creek (PS #1), are also considered vulnerable to
inundation from tsunamis caused by Cascadia earthquakes of magnitude 8.9.  

The existing Lincoln City and Salishan WWTPs are located inside potential inundation zones and 
the existing Depoe Bay WWTP is located on the edge of the potential inundation zone. The 
Salishan WWTP site is the most vulnerable to tsunamis due to its location near Siletz Bay.  But 
both the Lincoln City and the Depoe Bay WWTP sites could also experience major damage from 
a tsunami generated by a major Cascadia earthquake.  

2.8 NATURAL RESOURCES 

2.5.1 Designated Stream Uses

Water quality standards for the Mid Coast Basin (OAR 340-041-220) identify the following 
beneficial uses for the Siletz River and creeks in the planning area:  

WQS Figure 220A designates creeks in the planning area for use as salmon and trout rearing
and migration streams (see Figure 2-3).

WQS Figure 220B designates Fogarty Creek for use as salmon and steelhead spawning grounds
from October 15 through May 15 (see Figure 2-4).
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2.5.2 National Wildlife Refuge

Siletz Bay and some adjacent areas, including parcels of land near the Siletz River and Drift Creek, 
were designated in 1991 as the Siletz Bay National Wildlife Refuge (NWR).  Overall the NWR 
encompasses 568 acres that include tidal salt marsh, brackish marsh, tidal sloughs, mudflats, and 
forest land (Figure 2-5).

Siletz Bay NWR is one unit of the NWR system managed by the U.S. Fish and Wildlife Service.
The 1997 National Wildlife Refuge System Improvement Act and resulting Federal regulations 
provide the most recent guidance on the management of NWRs and any restoration projects 
undertaken on these lands.  

2.5.3 Wetlands

The National Wetlands Inventory identifies estuarine and marine wetlands, freshwater emergent 
wetlands, and freshwater forested/shrub wetlands within the planning area.  Figure 2-6 shows the 
locations of these wetlands.  The United States FWS publishes the NWI as a source of information 
to support the understanding, conservation and restoration of wetlands.  

2.5.4 State Park Lands

The State of Oregon manages the following recreational areas in the planning area. 

Gleneden Beach State Recreation Site.  This site encompasses 12.5 acres between the 
Worldmark resort on the north and Coronado Shores on the south.  The area is managed for 
day use.  

Fogarty Creek State Recreation Area.  This park covers 165 acres around Fogarty Creek where 
it flows into the ocean at the south end of GSD.  The site extends from the beach at the mouth 
of the creek to inland forests within the lower reaches of the watershed.  The area is managed 
for day use.  

Boiler Bay State Scenic Viewpoint.  This site covers 33 acres along the coast on both sides of 
Hwy 101.  The site borders the north city limit of Depoe Bay and encompasses Government 
Point.  

In addition to the above recreational areas, the planning area includes Boiler Bay Intertidal 
Research Reserve.  This area is managed by ODFW and extends between the mouth of Fogarty 
Creek on the north and the Boiler Bay viewpoint on the south.  The reserve includes all rocky areas, 
tide pools, and sand beaches situated between extreme high tide and extreme low tide.

The land that lies above extreme high tide, south of Fogarty Creek SRA, and outside the Boiler Bay
viewpoint is privately owned, except for the Hwy 101 R-O-W.

2.9 DRINKING WATER 

The K-GB-LB Water District had a Water System Master Plan prepared by CH2M Hill and dated 
January 2017 that addressed system needs for the next 20 years.  Information reported in that 
document on population projections and water demands are relevant to this study.  

Drift Creek and an unnamed tributary continue to serve as the local water supply.  The watersheds 
of these sources lie outside the GSD service area. The Water District operates and maintains a
treatment plant and a network of transmission, storage, and distribution facilities to serve the 
planning area, as well as customers to the north.  The District also sells water to the Lower Siletz 
Water District.
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2.10 UPDATED SOCIO-ECONOMIC INFORMATION 

2.7.1 General

The most significant socio-economic factors to impact the planning area over the last 20 years were 
the advent of the “Great Recession” and the subsequent economic recovery.  Since the economic 
downturn in 2007-2009, minimal development has occurred in the Planning Area and tourism has 
been slow to recover.  As a result, population growth has been slower than was projected by the 
original 2004 Collection System Facilities Plan.

2.7.2 Updated Economic Data

Lincoln County had a Ten Year Update on Lincoln County, Oregon’s Economy prepared and 
published in 2014 by The Research Group, LLC.  This economic study is an update to previous 
economic analyses and social implications studies commissioned by the Oregon Coastal Zone 
Management Association.  

The reason for the update was to review the many changes that occurred to Lincoln County’s 
regional economy over the previous decade.  The study did not separately analyze and report on 
socio-economic conditions in the planning area.  However, the broader study does offer economic 
information relevant to the area.  

2.7.3 Current Land Use and Housing

Land use patterns within GSD boundaries have not changed since the 2004 Collection System
Facilities Plan.  Figure 2-7 shows current County zoning in the planning area.  Zoning for the GSD 
service area is consistent with its designation as an urbanized exception area outside City UGBs.  

Data from the Census Bureau, as reported by the PSU Population Research Center and the County’s 
economic study, show the following housing trends:

The housing stock in Lincoln County is aging.  

The proportion of dwelling units in the County that serve as second homes has increased.  In 
2010 over 25% of the total housing stock served as second homes.  

The housing vacancy rates in Lincoln County are higher than the state-wide rate.

The average number of people per household has been decreasing since the 2000 Census in
Depoe Bay, Lincoln City, and the County as a whole.  The trend is consistent with the trend of 
an aging population.

2.7.4 Recent Population Trends

The GSD tracks customer base using EDUs.  Each EDU represents the estimated average sewage 
contribution from a single-family residence.  The District’s 2017 Annual Report on EDU Count 
identifies an estimated 2,210 EDUs being served.  Recent EDU counts in previous years show the 
following trends.

Five-Year Trend.  Annual reports on District EDU counts for the period from 2012 through 
2016 show less than a 0.8% increase in EDUs over the 5-year period (about 0.15% per year).

Trend Since Previous Study.  The 2004 Facilities Plan reported an estimated EDU count of 
2,052 for the Year 2003.  This count compared to the 2017 count shows a 7.7% increase in 
EDUs served over 14 years, which equates to a 0.53% average annual growth rate (AAGR).

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 447



ANALYSIS OF TREATMENT OPTIONS  GLENEDEN SANITARY DISTRICT 

GSD-05 2 - 7 08/12/2020

By comparison, the 2017 K-GB-LB Water Master Plan reported an 11.9% increase in customer 
accounts from 2002 to 2015, which translates to a 0.87% AAGR.

Table 2-2 summarizes recent population data reported by the United States Census Bureau and the 
Population Research Center at PSU for Depoe Bay, Lincoln City, and Lincoln County.  

Table 2-2 
Recent Local Population Data 

Location 2000 2010 2017 ** 
AAGR 

(2000 – 2010) 
AAGR 

(2000 – 2017) 
Depoe Bay UGB 1,174 1,394 1,459 1.73% 1.29%
Lincoln City UGB 8,717 8,969 9,329 0.29% 0.40%
Lincoln County 44,479 46,034 47,944 0.34% 0.44%

** PSU Estimate reported in 2017 Coordinated Population Forecast

The estimates of recent AAGR for local jurisdictions are summarized below.

GSD Annual EDU Counts, 2003 – 2017: 0.53% AAGR
K-GB-LB Customer Accounts, 2002 – 2015: 0.87% AAGR
Depoe Bay UGB Population, 2000 – 2017: 1.29% AAGR
Lincoln City UGB Population, 2000 – 2017: 0.40% AAGR

The only potential expansion of the current service area considered in this study is at the south end 
of the District, in the Fogarty Creek State Recreation Area.  The State of Oregon may develop an 
RV campground in the recreation area that would most likely be served by GSD and result in a 
very small service area expansion in the area of the District’s main pump station (PS #1).

The largest contiguous tracts of developable land remaining in the District are located on the east 
side of Highway 101.  One tract is mainly to the north of Schoolhouse Creek and the Seagrove
community. A second tract is immediately south of Seagrove and north of Fogarty Creek.  

Other developments in the District are anticipated to be residential and commercial construction on 
vacant lots within existing communities. The most recent EDU counts by GSD show there are 348 
vacant lots in the District.

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 448



APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 449



GLENEDEN
BEACH

CORONADO
SHORES

LINCOLN
BEACH

DEPOE
BAY

HW
Y 1

01

SALISHAN
SANITARY
DISTRICT

LEGEND
GSD BOUNDARY

WWTP

CREEK

205 SE Spokane Street,     Suite 200,     Portland, OR  97202
phone:  503.221.1131    www.hhpr.com    fax:  503.221.1171

Harper
Houf Peterson
Righellis Inc.

P:
\G

SD
 (G

len
ed

en
 S

an
ita

ry 
Di

str
ict

)\G
SD

-0
5 (

Ph
as

e 1
 W

W
 T

re
atm

en
t F

ac
ilit

ies
 P

lan
)\G

SD
05

-D
W

GS
\S

HE
ET

S\
 G

SD
05

_F
IG

 2-
1.d

wg

SHEET NO.

JOB NO.GLENEDEN SANITARY DISTRICT, OREGON
GSD-05

FIG 2-1
VICINITY MAP

0

SCALE: 1" =               

0.5 Mi.

1 Mile

2 Mi.1 Mi.

SILETZ BAY
STATE AIRPORT

CITY LIMITS

DEPOE BAY
WWTP

GSD PS #1

SALISHAN
WWTP

LINCOLN CITY
WWTP

DRIFT CREEK

SCHOONER CREEK

HW
Y 

10
1

S DRIFT CREEK RD

SILETZ RIVER

SILETZ HWY

S IMMONEN ROAD

LINCOLN
CITY

FOGARTY CREEK
STATE REC AREA

FOGARTY CREEK

SIJOTA CREEK

SCHOOLHOUSE CREEK

N. DEPOE CREEK
DEPOE CREEK
S. DEPOE CREEK

SILETZ BAY

SILETZ RIVER

GSD PUMP STATION

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 450



APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 451



0

SCALE: 1" =          '

1200

2400

48002400

GLENEDEN
BEACH

SEAGROVE

CORONADO
SHORES

LINCOLN
BEACH

FISHING
ROCK

FOGARTY CREEK
STATE REC AREA

HW
Y 

10
1

HW
Y 1

01

GLENEDEN
BEACH STATE

REC SITE

WATER & SANITARY
DISTRICT GARAGES

WATER & SANITARY
DISTRICT OFFICE

SCHOOLHOUSE CREEK

SALISHAN

SILETZ BAY STATE
AIRPORT

205 SE Spokane Street,     Suite 200,     Portland, OR  97202
phone:  503.221.1131    www.hhpr.com    fax:  503.221.1171

Harper
Houf Peterson
Righellis Inc.

P:
\G

SD
 (G

len
ed

en
 S

an
ita

ry 
Di

str
ict

)\G
SD

-0
5 (

Ph
as

e 1
 W

W
 T

re
atm

en
t F

ac
ilit

ies
 P

lan
)\G

SD
05

-D
W

GS
\S

HE
ET

S\
 G

SD
05

_F
IG

 2-
2.d

wg

SHEET NO.

JOB NO.GLENEDEN SANITARY DISTRICT, OREGON
GSD-05

FIG 2-2
OVERALL DISTRICT MAP

SIJOTA CREEK

FOGARTY CREEK

LEGEND
GSD BOUNDARY

PROPOSED WWTP SITES
CREEKS

GDS PUMP STATION #1

GSD PUMP STATION

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 452



APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 453



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2-3: Fish Use Designations (DEQ WQ Standards) 
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Figure 2-4:  Salmon and Steelhead Spawning Use Designations (DEQ WQ Standards) 
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Siletz Bay National Wildlife Refuge Boundaries (USFWS National Cadastral Data, 2019) Figure 2-5:  Siletz Bay NWR Boundaries (USFWS National Cadastral Data, 2019)
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USFWS National Cadastral Data – NWRS/NFH Web Mapper (last updated 08-14-2019) 
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Figure 2-5: Planning Area Wetlands (excerpt from U.S. Fish & Wildlife Service NWI Mapper). Figure 2-6:  Wetlands - GSD Service Area  (USFWS NWI)
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Figure 2-6:  Zoning Map – Gleneden Beach & Lincoln Beach Area (Lincoln County GIS, 2005)Figure 2-7:  Zoning Map - Gleneden Beach/Lincoln Beach Area  (Lincoln County GIS, 2005)
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CHAPTER 3 
BASIS OF PLANNING 

GSD-05 3 - 1 08/12/2020

3.1 POPULATION AND DEVELOPMENT 

3.1.1 Coordinated Lincoln County Forecasts.  

The latest population forecasts for Lincoln County and each UGB in the County are reported in the 
PSU Coordinated Population Forecast for Lincoln County dated June 30, 2017.  The Population 
Research Center at PSU prepared this report under the Oregon Population Forecast Program.  
Forecasts prepared under the forecast program must be used for land-use planning according to 
Oregon state law and the policies of Department of Land Conservation and Development.  The next 
PSU forecasts for Lincoln County and the County UGBs are scheduled to be released in 2021.

Table 3-1 lists the 2017 PSU population forecasts for Depoe Bay, Lincoln City, all smaller UGBs 
(including Depoe Bay), County areas outside UGBs, and Lincoln County as a whole.

Table 3-1 
PSU Coordinated Population Forecasts (1) 

Location 2017 2035 2065 
AAGR 

(2017 – 2035) 
AAGR 

(2035 – 2065) 
Depoe Bay UGB 1,459 1,826 2,342 1.3% 0.8%
Lincoln City UGB 9,329 10,352 11,854 0.6% 0.4%
Smaller UGBs (2) 9,633 11,135 13,278 0.8% 0.6%
Outside UGBs 18,156 18,747 19,739 0.2% 0.2%
Lincoln County 47,944 52,962 60,628 0.6% 0.4%

(1) PSU Forecasts presented in 2017 Coordinated Population Forecast
(2) Includes all other UGBs in Lincoln County besides Newport and Lincoln City.

3.1.2 Gleneden Sanitary District Forecast

The 2018 GSD Collection System Facilities Plan Update used an estimated AAGR of 0.9% to 
project 20-year WW flows for the District.  This AAGR matches that used in the 2017 K-GB-LB 
Water Master Plan and is an intermediate forecast between those for Depoe Bay and Lincoln City.  

The 2017 Coordinated Population Forecast for Lincoln County assumes that household occupancy 
rates and the average number of people per household (PPH) in Lincoln County will “stay relatively 
stable over the forecast period.”  Similarly, our forecasts assume that commercial development and 
employment in the GSD will grow in proportion to population growth.  Therefore, the 2018 Plan 
Update and this analysis assumed the AAGR for EDUs and sewage production will correspond to 
the AAGRs we identified for population projections.  

The 2018 Plan Update did not provide a population forecast for a longer period or for buildout 
conditions.  For this analysis have included a 40-year projection using the long-term 2017 PSU 
forecast (2035 – 2065).  As with the 20-year forecast, we have assumed the AAGR for EDUs will 
be comparable to that population growth.  
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3.1.3 City of Depoe Bay Forecast

The 2017 PSU report forecasts an AAGR in Depoe Bay of 1.3% through 2035 and 0.8% from 2035 
to 2065.  By contrast, the 2009/2010 Depoe Bay Plan used an AAGR of 2.5% in Depoe Bay through 
2028.

PSU reported an AAGR in Depoe Bay of 1.7% from 2000 to 2010 and the EDU count for Depoe 
Bay from 2008 through 2018 only increased from 1,578 to 1,590.  Therefore, the PSU AAGR 
forecasts of 1.3% and 0.8% appear reasonably conservative for 20-year and 40-year projections.  

A growth rate higher than the PSU forecast could occur if a large development such as The Hills 
of Depoe Bay on the north side becomes successful.  However, the PSU forecasts provide the best 
available data at this time.  

3.1.4 Summary of EDU Projections

Table 3-2 lists EDU projections for both GSD and Depoe Bay using the AAGRs described above.
The higher near-term growth rates were applied through 2040 and the lower long-term rates were 
used for the 2060 projections.  The 2040 EDU projection for Depoe Bay is about equal to the 
projection for 2018 reported in the previous 2009 Depoe Bay Plan.  

Table 3-2 
EDU Forecasts for GSD and Depoe Bay (1) 

Year 
 Total  

GSD EDUs (2) 
Total Depoe 
Bay EDUs (3) Total EDUs 

GSD EDU 
Share 

2020 2,254 1,632 3,886 57.9%
2025 2,357 1,741 4,098 57.5%
2030 2,465 1,857 4,322 57.0%
2035 2,578 1,981 4,559 56.6%
2040 2,696 2,113 4,809 56.1%
2060 3,100 2,478 5,578 55.6%

(1) Projections based on 2017 PSU population growth forecasts and EDU counts for
December 2018. Two-year growth added for base year (2020).

(2) Forecast GSD AAGR = 0.9% thru 2040 and 0.7% from 2041 thru 2060.
(3) Forecast Depoe Bay AAGR = 1.3% thru 2040 and 0.8% from 2041 thru 2060.

3.2 BASIS OF ALTERNATIVES DEVELOPMENT 

3.2.1 Projected WW Flows for Planning Purposes

The 2018 Plan Update for GSD generated projections for design dry-weather and wet-weather 
flows that take into account both base sewage flows and I/I contributions.  Since growth has been 
low over the last 2 years and available data show I/I contributions are stable, the 20-year flow 
projections from 2018 require only small changes to adjust them to 2040. We then applied the 
lower long-term growth rate to estimate projected 40-year flows.  

The 2018 flow analysis showed that dry-weather sewage flows in summer, when I/I is minimal, 
produce the maximum month condition used for design loading to a WWTP.  The projected peak 
flow during design storm conditions must be used for hydraulic capacities of collection system and 
WWTP components.  
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The 2017 PSU growth projections indicate the flow projections presented in the 2009 Depoe Bay 
plan are not current and higher than current data would support.  Also, because there has been
virtually no EDU growth in Depoe Bay since 2008, our 2020 base year has only a 3.4% higher 
EDU estimate than the 2008 count.  

Given the available data and in the absence of current planning information for Depoe Bay, we 
used the 2028 projections in that 2009 report as the basis for projected 40-year flows in our analysis.

Table 3-3 presents the projected flow rates we used as the basis for our analysis.  The net available 
ADF capacity listed in Table 3-3 is the difference between the combined maximum-monthly flow
projections and the ADF capacity reported in the 2009 Plan for the Depoe Bay WWTP.

Table 3-3 
Wastewater Facilities Capacity Requirements (in MGD) 

Year 

GSD Flows Combined Flows (1) Available 
WWTP  
Capacity (2) 

Max. 
Month Peak Hour 

Max. 
Month Peak Hour 

2040 0.35 1.70 --- --- ---
2060 (3) 0.40 1.75 0.80 3.60 0.80

(1) GSD & Depoe Bay combined flows for joint WWTP.  
(2) Based on Depoe Bay WWTP MMDWF capacity of 1.6 MGD reported in 2009 Depoe Bay Plan.
(3) Approximates build-out condition for GSD.

3.2.2 Required Treatment Capacity for Separate WWTP

Table 3-4 summarizes the influent WW characteristics we have used as the basis for sizing a 
separate WWTP to would meet the long-term service needs for GSD.  Given the major investment 
required for new WW facilities and the modest growth projections for GSD, we believe the 40-year 
projections serve as a sound basis for our analysis.  

Table 3-4 
Influent Wastewater Characteristics 

WW Parameter  Value  
A.  Flow Rates     

Maximum Monthly Dry-Weather Flow 0.40 MGD
Peak Hourly Flow 1.75 MGD

B.  Pollutant Concentrations (Maximum Monthly Average)  
BOD5 and TSS  (1) 350 mg/L
Total Nitrogen  (2) 40 mg/L

C.  Design Influent Temperatures  (3)    
Average Summer 12.8 Degrees C

 Average Winter  5.0 Degrees C  

(1) BOD and TSS concentrations estimated from Depoe Bay DMRs for 2010 through 2017.  
(2) Assumed value of total kjeldahl nitrogen based on similar municipal WW.  
(3) Temperatures based on 30-yr. climate summary for Otis, OR weather station (see Chapter 2).
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The maximum-monthly flow is used to establish the total ADF capacity required for secondary 
WW treatment.  The peak hourly flow is used to establish the hydraulic capacity required for the 
collection system and for WWTP processes. We used the flow projections to develop the 
preliminary sizing of WWTP processes and a preliminary layout for a potential WWTP serving 
only GSD.  

3.2.3 Salishan and Lincoln City Flow Projections

The 2019 SSD Facilities Plan lists 0.25 MGD and 0.57 MGD design ADF and peak daily flow, 
respectively, for the service area under a projected build-out condition.  This includes service 
extension to the Salishan Spit and full development of the current areas served.  

The existing Lincoln City WWTP was sized to meet service needs based on the flow projections in 
the amended 2004 Facilities Plan.  Since the City reports capacity is not available at the Lincoln 
City WWTP, that facility would need to be expanded to handle the GSD flows listed in Table 3-4.

3.2.4 Basis of Engineering Opinions (Estimates) of Probable Costs

We have developed the preliminary estimates of probable costs presented in this study from 
information available at the time this study was prepared.  The cost information used to generate 
the estimates has been updated to December 2019 using the Engineering News-Record 
Construction Cost Index of 12,112 for the Seattle, WA region.  

The probable construction costs presented in this study are feasibility-level estimates and their level 
of detail falls within Estimate Class 5 as defined by the Association for the Advancement of Cost 
Engineering International (Recommended Practice #18R-97, Rev. March 2019).  Consistent with 
this estimate class, the accuracy is anticipated to be within +50% to -20% of the actual cost.  

The estimates of probable construction costs include allowances for contractor overhead and profit, 
mobilization/demobilization, and construction contingencies.  We added a 20% allowance for 
construction contingences to all projects to account for the fact we have developed only concepts
for the implementation of these other projects.

A nonconstruction cost allowance was also added to each project to include environmental 
planning, engineering studies and designs, permitting, administrative and legal costs.  We used a 
nonconstruction cost allowance of 40% for implementation of a new WWTP and outfall pipeline
project. We used a nonconstruction allowance of 30% to implement improvements to shared 
facilities in Depoe Bay or a project that entails constructing a joint WWTP at an existing plant site.  
The higher allowance for a new site is intended to account for the additional work outlined below:

Complete extensive environmental documentation and reviews of the project.

Prepare modeling studies for an outfall.  

Acquire land through lease or purchase for a WWTP and easements for pipelines.  

Obtain permits from Federal, State and County jurisdictions.

Actual project costs would depend on the scope identified during project development.  Actual 
construction costs would also be affected by labor and material costs and competitive market 
conditions at the time bids are solicited, as well as by site-specific conditions and other factors.  
Consequently, the actual construction costs will vary from our estimates.  
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3.2.5 Component Service Life

Table 3-5 summarizes the projected service lives of major components we used in our analysis to 
estimate salvage value of components.  These estimated service lives are also briefly discussed in 
the following paragraphs.  

Table 3-5 
Recommended Service Lives for Major Components 

Component Category Estimated Service Life 
Concrete Structures & CMU Buildings 50 Years
Mechanical, Electrical & Process Equipment 25 Years
Process Controls & SCADA 20 Years
Exposed Piping & process Valves 30 Years
Buried Piping 50 Years

Cast-in-place concrete and cement masonry unit (CMU) structures can be anticipated to last 60 to
75 years and roof framing can last 50 to 60 years, if surfaces receive protective coatings.  However, 
ocean air, heavy rains, and aggressive soils can shorten the life of process structures.  As a 
conservative estimate, we used a service life of 50 years for structures and building.  Roof decking 
will require replacement in 30 to 35 years as part of facilities maintenance.

Precast concrete structures such as PS vaults and wet wells are generally not as robust as CIP 
concrete, with thinner wall construction.  Embedded hatches can also experience considerable wear 
and deterioration over time.  But a 50-year service life for precast concrete structures should still 
be adequately conservative for estimating purposes.  .

Major equipment and other electrical, mechanical, and process components should last 25 to 30 
years, and can last longer if well maintained.  For estimating purposes, we recommend that a 
conservative service life of 25-year be used for these components.  

Wearable parts of pumps and other pieces of equipment typically need to be rebuilt or replaced 
more frequently.  But these costs are included as part of ongoing O&M efforts.  Similarly, small 
pumps and most minor instrumentation & controls are not made to last long in the severe service
associated with WWTPs and pump stations. Therefore, these items must be replaced regularly as 
part of O&M efforts.

Exposed piping, valves and appurtenances should typically last longer than 30 years. Therefore, a 
30-year service life is sufficiently conservative for estimating purposes.
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4.1 GENERAL 

The GSD collection system serves Gleneden Beach, Lincoln Beach, and adjacent developments.  
The system conveys the WW generally from north to south and at the south end PS #1 (Fogarty 
Creek) pumps all flows to a gravity sewer at the north end of the Depoe Bay system.  A full 
description of the GSD system is provided in Chapter 4 of the 2018 Plan Update.  

Shared collection-system components carry GSD flows and a portion of Depoe Bay flows through 
the City to a single WWTP on the south side of town.  This WWTP processes all the WW collected 
by the Depoe Bay sewer system and discharges to the ocean.  

There are two other jurisdictions that currently provide wastewater treatment services in the 
immediate area of the GSD: the Salishan Sanitary District, and the City of Lincoln City.  Each of 
these jurisdictions operates and maintains a single WWTP that processes all the WW conveyed by 
their respective collection systems.  

The following sections provide summary descriptions of the Depoe Bay, Salishan, and Lincoln City 
sanitary facilities.  These jurisdictions have each had separate planning documents and design 
reports prepared.  References to those documents are included in the following sections to identify 
where more in-depth descriptions can be found.  

4.2 LINCOLN CITY 

The existing Lincoln City WWTP site is located on the southerly side of Schooner Creek and east 
of Hwy 101, at the end of SE 54th Drive.  The existing facilities were mostly replaced over the 
period from 2008 – 2012 through a major upgrade.  The influent screening structure and aerobic 
digesters were originally constructed in 1978 and were renovated during the recent upgrade.  

The existing processes include screening, grit removal, an SBR process, filters, and UV 
disinfection.  Biosolids from the SBR process are partially stabilized in aerobic digesters, then 
dewatered and trucked to a landfill.  The City previously land-applied liquid biosolids to farmland, 
but the lack of available fields forced a switch to dewatering and hauling.  

The WWTP has a 3.0-MGD ADF capacity and an 11.0 MGD peak flow capacity.  The collection 
system experiences high I/I rates during wet weather and the City has embarked on a major sewer 
rehabilitation program to reduce I/I rates.  

Large ponds that previously served as treatment lagoons in the 1960s and 1970s are still present on 
the WWTP site.  One pond is available for emergency bypass storage and two others were used as 
biosolids storage and stabilization lagoons.  The 2004 Facilities Plan proposed converting the 
biosolids lagoons to wetlands.  

4.3 SALISHAN SANITARY DISTRICT  

The SSD currently serves the Salishan resort area and the nearby Siletz Keys community. The 
existing SSD WWTP is located on a 0.33 acre parcel of land near the main entrance to the Salishan 
resort and commercial center (The Shops).  The site is at the south end of Siletz Bay and along the 
east bank of Sijota Creek.  The Salishan Spa is just to the east of the plant site.  The existing WWTP 
occupies most of the available space on the existing site and there is very little potential for 
expanding the site.
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The treatment facilities were upgraded and expanded to the current capacity in 1979 and those 
facilities are mainly in use today.  The WWTP was originally design to treat an average daily flow 
of 0.20 MGD and a peak wet-weather flow of 0.36 MGD.  

A standby generator was subsequently added in 1987 and a new UV disinfection process was added 
in 2017 to replace the existing chlorination and dechlorination processes. Effluent from the WWTP 
was previously reused as irrigation water for the golf course.  However this practice has been 
discontinued and all effluent is discharged through a short outfall pipe to Sijota Creek, below the 
tidal gates.  

The draft 2019 SSD Facilities Plan recommends renovating and retrofitting the existing facilities 
to convert the secondary process to a membrane bioreactor process.  The advanced MBR process 
will improve effluent quality and accommodate future expansion.  At full buildout, the facility 
would need to treat an ADF of 0.25 MGD.

4.4 CITY OF DEPOE BAY FACILITIES 

4.2.1 Shared Collection System Facilities

The existing Depoe Bay WW facilities were initially placed into service in 1974, making them 
approximately the same age as the original GSD facilities. The facilities serve most of the area 
within the UGB, as well as GSD.  Collection system components in Depoe Bay on which GSD
relies include the following:

A gravity interceptor sewer that begins at the terminus of the PS #1 force main and extends 
into the City along Hwy 101.

The Vista Street PS and force main on the north side of the bay. 
Gravity sewers that extend around the east side of the harbor.
The Harbor PS and force main on the south side of the harbor.
Main gravity interceptor sewers that extend to the WWTP site.
The Main PS at the WWTP.

The 2009 Depoe Bay Plan lists the capacities of the Vista and Harbor pump stations as 1.73 MGD 
and 2.59 MGD, respectively. The Main PS capacity is reported to be 3.28 MGD. The 2009 Depoe 
Bay Plan does not provide inventories and conditions assessments of the major pumping station 
components.  

4.2.2 WWTP Facilities

The WWTP is located west of Hwy 101 and south of Southpoint St.  The facility was last expanded 
and upgraded in 2001 and processes all WW collected in GSD and Depoe Bay. The ADF and peak 
flow capacities of the WWTP are reported to be 1.6 MGD and 3.6 MGD, respectively, in the 2009 
Depoe Bay Plan. The peak flow capacity is based on the reported capacity of the UV system.

The main processes of the WWTP include influent screening, an extended aeration process, 
clarifiers, and UV disinfection.  The treated effluent is discharged through an outfall pipe to the 
ocean.  Biosolids wasted from the clarifiers are stabilized in aerobic digesters, dewatered in a screw 
press and trucked to a landfill. The 2009 Depoe Bay Plan does not provide conditions assessments 
of the major WWTP components.
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5.1 INTRODUCTION 

This chapter documents the initial development of WWTP alternatives.  We describe WW
treatment options potentially available to GSD and identify the key factors impacting the feasibility 
of these options. Chapter 6 presents our cost-effectiveness analysis of the options that we found to 
be potentially feasible.

5.2 TREATMENT OPTIONS  

5.2.1 General Descriptions

Technically-feasible Options. Table 5-3 summarizes the WW treatment options we identified as 
technically feasible and that GSD could potentially implement.

Table 5-1 
Optional WW Treatment Scenarios 

Option 1: Construct a separate WWTP at one of the alternative sites we identified to 
serve only GSD.  Sites are described in the following subsection.

Option 2: Jointly construct a WWTP at one of the same alternative sites to serve both 
GSD and Salishan.  

Option 3: Purchase capacity at the existing Lincoln City WWTP and convey all GSD 
flows to that facility.

Option 4: Continue pumping all flows to Depoe Bay for treatment and discharge.

te Acquisition. Options 1 and 2 involve procuring rights to and approvals for a new site either 
through a long-term lease or by purchasing the land.  Additional easements and permits would also 
be required.  Options 3 and 4 would involve the use of an existing WWTP site and the existing 
outfall.

Collection System. Options 1 through 3 would all require modifications to the GSD collection 
system to reroute flows to a new WWTP site.  Option 4 avoids the need for modifications to the 
GSD collection system but continues reliance on collection-system components in Depoe Bay that, 
according to the 2009 Depoe Bay Plan, will require improvements.  Based on the information 
presented in Chapter 3 and the 2018 Plan Update, no expansion of existing GSD system 
components needs to be included in this analysis.  

Outfall Pipe. A WWTP at any of the new sites (Options 1 and 2) would require a new discharge 
pipeline and outfall.  We considered the potential of implementing a new ocean outfall pipe or a 
new outfall pipe to a local receiving stream.  

Joint Agreement. Option 1 would eliminate the need for an intergovernmental agreement with 
Depoe Bay or any other jurisdiction, unless a joint outfall were used as a shared facility. Option 2 
would require a new agreement with SSD and Option 3 would require a new agreement with the 
City of Lincoln City.  

We analyzed Option 2 as a technically feasible alternative for planning purposes even though SSD 
is not currently interested in a joint facility.  The 2019 Salishan Facilities Plan recommends they 
renovate and upgrade their existing WWTP solely for SSD use.  
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Similarly, Lincoln City has shown no interest in any joint planning effort with GSD.  But we have 
also analyzed Option 3 as a technically feasible alternative since conditions could change and 
interest in a joint effort increase.  

Option 4 would require either continuing the current agreement for sharing annual operations and 
maintenance costs or reaching a new agreement that uses an alternative method of cost sharing.  An 
acceptable agreement must also be reached to establish the basis for sharing capital costs to 
maintain sufficient capacity in shared facilities in Depoe Bay.

5.2.2 Key Considerations for New WWTP Site

This study has evaluated the feasibility of GSD constructing a WWTP at a new site within or near 
GSD boundaries.  The following paragraphs identify key issues that would need to be addressed to 
implement this option.  

1. Collection-System. GSD would need to construct new or modified collection system 
components to transport WW flows to a new WWTP site.  These changes would at least include 
modifications to PS #1 and the associated force main.  A new WWTP adjacent to the existing 
GSD system could result in a more efficient collection system than the current system that 
relies on extensive shared components in Depoe Bay.  

2. WWTP Discharge and Permit. GSD would need to apply for a new discharge permit and 
construct a new pipeline and outfall pipe to discharge treated effluent to a receiving water body.

3. Land Procurement. GSD would either need to purchase land or obtain a long-term lease for 
a site.  Influent pipelines to the site and new effluent discharge and outfall piping would also 
require easements, if they could not be kept within existing public rights of way or easements.  

4. Site Permitting. GSD would need to obtain the following permits for a new WWTP.  

The DEQ would need to issue an NPDES permit for any new discharge or a WPCF permit 
for a WWTP that would recycle effluent.   

Lincoln County would need to issue a conditional use permit for the site.  

The Oregon Department of State Lands would need to issue a permit for any work within 
stream banks.  

The U.S. Army Corps of Engineers would need to issue a permit for an ocean outfall, if 
that discharge option were selected. 

Lincoln County would need to issue building permits for construction of new buildings 
that would house process equipment and tanks.  

5. Applicable Codes and Earthquake/Tsunami Resilience. New structures for a WWTP would 
need to be designed to meet current OSSC requirements and preferably would be located 
outside the tsunami inundation zone.  Upgrades to any of the other existing facilities in the 
vicinity would also need to meet current OSSC requirements.  

6. Buy-in from Residents and Homeowner’s Associations. A public outreach and education 
program would be needed to engage local residents and others who may be impacted by site 
development and use.  

7. Federal Aviation Administration (FAA) Regulations. A key land-use restriction at the 
airport is a runway protection zone (RPZ) designated at each end of the airport.  No structures 
can be constructed within the RPZ.  
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Land-use guidance from the FAA also identifies WWTPs as potential wildlife attractants.  This 
guidance recommends 10,000 feet of separation between wildlife attractants and airports 
serving turbine-powered planes.  

A WWTP at a site within this buffer zone for the Siletz airport would need to incorporate 
wildlife attractant mitigation that would be acceptable to the FAA.  Failure to obtain FAA 
approval for a WWTP in the buffer zone could impact the airport’s operating license.  

5.2.3 Alternative WWTP Sites for Options 1 and 2.  

General. The District and HHPR jointly investigated potential sites for a new WWTP and 
identified the alternative sites shown in Figure 5-1 and summarized below.  Figure 5-2 shows 
locations for potential ocean outfalls that could serve these alternative sites.  

The same alternative sites could also potentially serve as a location for a joint Salishan/GSD 
WWTP.  However, the extent and cost of the modifications needed to convey SSD flows to a joint 
site increase the further south the site is located.  Therefore, only a site north of Schoolhouse Creek 
has been considered in this study for a joint Salishan/GSD WWTP (Option 2).  

Option 1A – Fogarty Creek South. This option would entail a new WWTP site located near 
existing PS #1 in Fogarty Creek State Recreation Area (park) or on adjacent property south of the 
park.  Figure 5-3 shows a potential site for Option 1A in the park, near existing PS #1 and the PS 
force main.  A site close to PS #1 would require only rerouting the PS #1 force main and installing 
new pumps designed for the changed discharge pressure conditions.  No other collection system 
modifications would be necessary.  

We contacted the Oregon Parks and Recreation Department (OPRD) regarding the potential for 
procuring a site in the park and OPRD has indicated it would be difficult to procure a site in the 
park. OPRD managers voiced considerable concern regarding the effect of a WWTP site near a
high use recreation area.

The OAR pertaining to an exchange of park property require a need for overwhelming public 
benefit to the Oregon State Parks system in order to complete the transaction.  OPRD has 
considered the development of an RV campground at the park and GSD could potentially negotiate 
with the State regarding the sewer charges that would be levied to serve the campground.  However, 
forgiving user charges may not be viewed as an overwhelming public benefit.  

The District and HHPR also contacted a representative for the owner of property immediately south 
of the park about acquiring a small piece of their property.  However, no response was provided to 
a written inquiry and a brief conversation with the representative indicated the property owners 
preferred to have the land become part of a conservatorship.  

The District could also pursue the purchase of land somewhere north of the Depoe Bay city limit.  
However, site options are limited in this area by rugged terrain.  A site close to existing PS #1 
would likely be in the mapped tsunami inundation zone and a site outside the tsunami zone would 
pose challenges for reliable access.

Another potential disadvantage to Option 1A is the probable presence of local active faults in the 
immediate area of the mouth of Fogarty Creek and Fishing Rock.  Seismic activity along these 
faults could cause significant displacement of pipelines that cross the fault, such as an outfall pipe.  
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Option 1B – Fogarty Creek North. Potential sites for this option would be across Hwy 101 from 
Lincolnshire and Division Streets, near the location where Fogarty Creek turns south along the 
District boundary (see Figure 5-4).  The WWTP could potentially be located on a 2-acre parcel 
owned by ODOT that is adjacent to Hwy 101 or on a site just to the northeast of the ODOT parcel.  

When GSD contacted ODOT regarding the parcel, they said the current plan is to keep the site for 
storage.  But GSD was placed on a waiting list as an interested party.  The site adjacent to the 
ODOT property would need to be procured from the potential developer who owns the large tract 
east of Hwy 101 and south of Seagrove.  We met with the eastside landowners about the potential 
for procuring a site and they showed tentative interest in the concept.  

The simplest way to reconfigure the collection system for this option would be to install a new 
force main north from PS #1 and new pumps designed for the changed discharge conditions.  Our 
analysis is based on installing a force main alongside the existing interceptor that conveys flows by 
gravity to PS #1.  The route would include a trenchless crossing under Fogarty Creek and the 
adjacent parklands between the north and south parking lots.  

In the future, if increased flows approach the capacity of the Hwy 101 interceptor, it might be cost 
effective to divert some flows from the Hwy 101 interceptor directing to Site 1B.  Diverting part 
of the flows would avoid the need to expand sewer capacity south of the diversion point and could 
allow PS #1 to be downsized rather than expanded to handle the flow increases.  

Option 1C – Seagrove Area. The site for Option 1C would be immediately south of the Seagrove 
development, between low-lying areas to the east and west that may be categorized as wetlands 
(see Figure 5-4).  This WWTP site would need to be procured from the same eastside landowner 
who owns the large tract between Seagrove and the Hemlock Place neighborhood.  

Collection system modifications for this option would be similar to those for Option 1B, except the 
PS #1 force main would need to extend further north.  In the future, it could be cost effective to 
divert all flows entering the upstream end of the existing Hwy 101 sewer to this site.  This would 
allow the sewer to be lined with a smaller pipe and PS #1 to be downsized.

Option 1D and Option 2 – Airport Area. Potential sites for these options would either be on part 
of a state-owned parcel or on part of a parcel owned by the eastside landowner (see Figure 5-5).
To stay out of the restricted Runway Protection Zone, the site on the State-owned parcel would 
need to be south of existing Lyons Club Ball Park Road.  The potential site on the privately-owned 
parcel would be located to the northeast of wetlands near Schoolhouse Creek and to the west of 
airport land.  

We contacted the Oregon Department of Aviation (ODA) about procuring a site on airport land for 
the WWTP and ODA is receptive to the concept.  ODA cannot sell airport land, but a 30-year lease 
could be executed for piece of land just as was done for the GSD storage garage on Wells St.  

Our analysis of Option 1D included collection system modifications that would result in all flows 
currently pumped to the north end of the Hwy 101 sewer being rerouted north.  Only flows entering 
the Hwy 101 sewer south of the upstream end would be conveyed to PS #1 and pumped back north.
Different modifications to the system that involve further rerouting of flows might also be cost 
effective.  Therefore, if a WWTP site near the airport appears to be the most cost-effective option, 
further investigation into alternative system configurations should be considered.
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5.2.4 Existing Wastewater Facilities  

General. This study considered the feasibility of GSD transporting its WW to each of the three 
existing treatment facilities in the area:  Salishan, Lincoln City, or Depoe Bay.  Chapter 4 provides 
summary descriptions of these existing WWTPs. Figure 2-1 shows the locations of these WWTPs.

The use of an existing WWTP, or at least an existing plant site, could have less environmental 
impact than developing a new site.  But capacity must be available to transport and treat projected 
flows.  This can involve modifications and expansions to conveyance and treatment facilities.  Also,
the District must be able to reach an equitable, long-term agreement with the owner of the jointly 
facilities.  

Salishan Sanitary District. Since SSD is north of GSD and the overall direction of flow in the 
GSD system is north to south, all flows would need to be pumped back north to the existing SSD
WWTP site. The distance from PS #1 to the SSD WWTP is approximately 4.0 miles.

Any pipeline would most likely be installed almost entirely in the Hwy 101 right of way and would 
require crossing Fogarty, Schoolhouse, and Sijota Creeks.  In the case of the latter two streams, it 
would probably be feasible to install a pipe over existing culverts.

As described in Chapter 4, the existing WWTP site has limited space for expansion and is 
constrained by adjacent developments, Sijota Creek, and Siletz Bay.  It would not be feasible to 
construct an expanded facility to serve both districts within the limits of the existing site while 
maintaining the WWTP in service.  The only opportunity for site expansion might be to the east
and northeast where a small storage building and a small amount of open space are located.
However, the presence of the Spa at Salishan to the east creates opposition to any site expansion.

The draft 2019 SSD Facilities Plan recommends Salishan renovate and upgrade their existing 
WWTP to serve SSD and potentially homes on the spit.  The plan determined this approach to be 
the most cost effective for SSD for the following main reasons.  

1. It would take advantage of existing WWTP structures that the SSD Facilities Plan found to be
in adequate condition for renovation and continued use.

2. Pumping flows to an alternative site and paying for capacity at a new or existing WWTP would 
cost more than renovating and retrofitting the existing WWTP.  

3. Continued use of the existing outfall and upgrading to a membrane treatment system without 
capacity expansion mean SSD does not need to apply for a new NPDES permit.  

Given the above considerations, a combined facility at the existing SSD WWTP site serving GSD 
and SSD was not evaluated in this study.

Lincoln City. The existing WWTP site in Lincoln City is approximately 3.7 miles north of the 
entrance to Salishan along Hwy 101 and SE 54th St. other existing rights of way.  Overall, flows 
entering PS #1 would need to be conveyed about 7.7 miles to the existing Lincoln City WWTP site.  

The stretch north of Salishan along Hwy 101 includes bridges over Millport Slough, the Siletz 
River, and Drift Creek.  Pipeline crossings of these waterways, in addition to the three creek 
crossings between PS #1 and Salishan, would be needed to convey WW to the Lincoln City WWTP.
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In response to our inquiries, the Public Works Department for Lincoln City has stated they do not 
have capacity available at the existing WWTP for GSD, either by purchasing or through another
form of agreement.  Therefore, an expansion of the plant would be required to provide capacity for 
GSD.  An expansion of capacity beyond the currently permitted discharge rate would require the 
City to apply for a new NPDES permit.  

Due to the size of the existing WWTP, it would probably be feasible to modify the existing SBR
process to add enough capacity for GSD.  Alternatively, one of the existing biosolids ponds could 
be converted to an aerated lagoon process for the District, if the City were willing to allow it. 
Adding sufficient capacity for GSD at the headworks for preliminary treatment and at the effluent 
end for filtration and disinfection would most likely require the construction of new, and probably 
separate, treatment units. Additional biosolids handling capacity would also be required.  

Depoe Bay. The 2009 Depoe Bay Plan reported that the existing Depoe Bay WWTP had enough 
capacity and was in adequate condition to treat projected joint flows through 2028. But the 2009 
Plan recommended replacements and expansions of shared collection-system facilities to address 
deteriorating conditions and handle projected flows.  

The flow projections in the 2009 Plan were based on higher growth projections than proposed by 
PSU under the statewide forecast program.  Therefore, it continues to be unlikely an expansion of 
the WWTP will be needed within 20 years.  However, the age of the WWTP makes it probable that 
significant capital spending will be needed within 20 years to keep the plant functioning properly 
and maintain safe work conditions. 

Since the existing WWTP is located on the south side of Depoe Bay, GSD must rely on shared
collection-system components through the north side and central part of the City.  This inherent 
inefficiency means GSD not only must maintain its own system, but also share in the costs of 
maintaining a large portion of the Depoe Bay system.  

5.3 BACKGROUND FOR ALTERNATIVES DEVELOPMENT 

5.3.1 WWTP Effluent Recycling

Chapter 1 provides a summary of the regulations that govern effluent recycling.  As described in 
that summary, the regulatory climate generally favors effluent recycling as a beneficial use.
However, options for effluent recycling are constrained by the coastal climate, the limited 
availability of land for irrigation, and the lack of suitable land for effluent storage.

The experience of SSD with reusing effluent to irrigate the Salishan golf course is an example of 
the obstacles to recycling on the central coast.  SSD had to discontinue irrigating the golf course 
with effluent due to runoff and overflowing from the pond.  

The one potential opportunity we identified for effluent recycling would be the seasonal irrigation 
of land at the Siletz Bay State Airport.  Discussions with the State suggest the application of effluent 
within the runway protection zones and along the airport perimeter could be allowed, if the practice 
did not attract birds and other wildlife.  Approvals would be required by both Federal and State 
regulators, including USFW, DEQ, and potentially other agencies.  

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 477



ANALYSIS OF WWTP OPTIONS  GLENEDEN SANITARY DISTRICT 

GSD-05 5 - 7 08/12/2020

Other recycling opportunities do not appear to exist due to the wet climate, and the lack of nearby 
farmland, forestland, or other open space in an upland area with mild-enough slopes.  Lowland 
pastures along local streams would have high groundwater that would be susceptible to pollution.  
Upland forests in the area are typically on moderate to steep slopes that would be prone to effluent 
runoff, especially if fall rains occur earlier than average.  

Any plan for recycling would require a seasonal WWTP discharge to surface waters during the 
extended rainy period from early fall through early spring.  It is not feasible to store all the effluent 
treated during the rainy season due to the lack of a site that has enough land with mild slopes for a 
large storage pond.  However, some short-term storage capacity would be needed to hold effluent 
during periods when unsuitable weather for irrigation occurs in the spring and summer.

5.3.2 WWTP Discharges to Surface Water 

Discharges to surface water can be either seasonal or all year.  Seasonal discharges are needed 
when stream flows that provide enough dilution and mixing only occur during part of the year.  A
seasonal discharge for GSD would require effluent recycling when the discharge is not permitted
because of the lack of available land for seasonal effluent storage in the study area.

As described in Chapter 1, DEQ regulates surface-water discharges in the study area to maintain 
compliance with published WQS for the Mid Coast Basin.  An NPDES permit from DEQ will be 
required for any surface-water discharge and the application process will require GSD to provide a
study that shows the discharge will meet WQS. Such a study would need to characterize water 
quality conditions and stream flows or ocean currents. The study would also need to include a 
mixing zone analysis with modeling to establish the outfall pipe design basis.  

Designated beneficial uses of the receiving water must be evaluated to identify a suitable location 
and configuration for an outfall diffuser.  Subsurface conditions must be investigated at a proposed 
outfall location to determine what installation method(s) might be suitable for a pipe and diffuser.

Once an outfall location is established a permit must be obtained for construction activities in the 
water body.  Work on an ocean outfall would require a permit for dredging and filling through the 
U.S. Army Corps of Engineers (USACE).  Work within a river or creek would require a removal-
fill permit from the Oregon DSL.  Because all the potential receiving waters in the planning area 
have been designated for beneficial use by endangered fish species, consultation with the NMFS 
will be required during the permit application review.  

The following paragraphs describe key issues that may impact efforts to obtain a permit for a 
surface-water discharge to potential receiving waters in the planning area.

1. Ocean Discharge. Any new NPDES permit for a separate GSD WWTP with an ocean outfall 
would most likely contain similar discharge limitations to the permit for the Depoe Bay 
WWTP.  That Depoe Bay permit was renewed in September 2018 with no changes to effluent 
discharge limitations.  Monitoring requirements would probably also be similar to those in the 
Depoe Bay permit.

A study into an ocean outfall would need to be prepared that evaluates mixing-zone currents, 
impacts from storms, stability of the ocean bottom, protection from fishing practices, protection 
of water quality during construction, accessibility for repairs, and potentially other factors. A
preliminary geological assessment of potential ocean outfalls in the planning area was prepared 
for this study to address the general geologic conditions and seismic hazards that might be 
encountered. This geological assessment is included as Appendix E.
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Our analysis is based on the outfall pipe extending below the ocean bottom out to a diffuser 
installed above the bottom on the end of the pipe.  To avoid water quality impacts, the pipe 
under the ocean bottom would be installed by horizontal directional drilling.  

2. Siletz Bay and Tributary Streams. DEQ has designated Siletz Bay, the lower Siletz River 
and other tributaries as water quality impaired.  The bay and the lower reach of Siletz River are 
impaired due to temperatures not meeting the WQS.  

The lower reaches of Schooner and Drift Creeks are impaired due to the presence bacteria (E. 
coli) above the WQS.  Low dissolved oxygen is also listed as a cause of impairment for 
Schooner Creek and the Siletz River upstream of approximately River Mile 20.

The shallowness of the bay and the influence of tides might prevent adequate mixing for a
discharge, particularly during lower stream flows in summer.  Tidal influences would also 
complicate mixing in the lower Siletz River.  

3. Local Creeks.  The low flow rates that occur most of the year in Sijota and Schoolhouse Creeks 
would probably not be sufficient to provide adequate dilution and mixing for a WWTP 
discharge.  Therefore, we did not evaluate discharge options for those creeks.  

Fogarty Creek may have sufficient flows during the wet season to support the dilution and 
mixing necessary to meet WQS.  But it may not be technically feasible to provide WW 
treatment that lowers contaminant levels in the discharge enough to meet WQS all year.  A 
detailed study of flows and WQ conditions would be needed to determine what time of year 
Fogarty Creek could reliably support a discharge.  The outlet diffuser on a creek outfall may 
need to be installed in a gravel bed under the creek.  

4. Summary. The surface-water options that appear to have enough potential of being technically 
feasible to justify consideration in the analysis are a year-round discharge to an ocean outfall, 
a seasonal discharge to Fogarty Creek, or a year-round or seasonal discharge to the Siletz River.

Fogarty Creek would be the only realistic receiving stream for a WWTP site closer to the south 
end of GSD.  An outfall pipeline to the Siletz River would be technically difficult to construct 
for any option and we only considered it for alternative sites north of Schoolhouse Creek.

Potential outfalls we considered for each new WWTP site are listed below.

Options 1A, 1B and 1C – Ocean outfall or Fogarty Creek outfall.
Options 1D and 2 – Ocean outfall, Fogarty Creek outfall, or Siletz River outfall.

5.3.3 Biosolids Disposal

Municipal WWTPs generate biosolids as a byproduct of the biological treatment processes that are 
typically employed to meet permit requirements.  Biosolids are treated at the three WWTPs in the 
study area to stabilize or partially stabilize the organic material prior to disposal.

As with effluent recycling, it is common practice to recycle biosolids by applying the material to 
farmland, golf courses, or parkland as a soil amendment.  In the past, the stabilized biosolids from 
Lincoln City and Depoe Bay have been applied to farmland in dilute liquid form.  
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Unfortunately, as with effluent recycling, it is difficult along the coast to find suitable land with 
owners willing to accept the biosolids.  Because of this difficulty, both Lincoln City and Depoe 
Bay have installed biosolids dewatering equipment and now have the material hauled by truck to a 
landfill in the Willamette Valley.

5.3.4 Treatment Level and Treatment Processes

General. All WWTP options would require secondary treatment and disinfection plus biosolids 
processing as the minimum level of treatment for ocean outfalls.  An additional level of WW 
treatment, referred to as advanced treatment, would be required for a seasonal discharge to Fogarty 
Creek and may also be required for a Siletz River discharge.  

We included advanced treatment in the WWTP options that involve seasonal recycling since these 
options would also require a seasonal discharge.  Providing advanced treatment before recycling 
would avoid vector attraction, reduce limits on public exposure, eliminate the need for perimeter 
buffers, and minimize the risk of impacting groundwater quality.  An effluent storage tank was 
included for recycling options to provide 7 days storage during poor weather.  

The following paragraphs summarize the treatment processes we included as the basis for 
comparing options.  

Processes for Secondary Level of Treatment. WWTP options that would involve an ocean 
discharge would require secondary treatment with disinfection.  The following paragraphs describe 
the main processes we included in our analysis of ocean-outfall options using secondary treatment.

1. Preliminary Treatment. Headworks are required at the influent end of a WWTP to provide 
preliminary treatment that screens out coarse materials and settles out heavy grit particles from 
the influent sewage.  A new WWTP should include a mechanically-cleaned screen and a grit 
removal unit to protect the downstream equipment from damage and prevent grit accumulation 
in tanks and channels.  A manually-cleaned bar screen would also be provided as a bypass.

2. Secondary Treatment.  Secondary treatment typically consists of a biological process that 
oxidizes and stabilizes the WW.  Biological processes promote the growth of microorganisms 
that consume organic matter and, as a byproduct, generate biosolids.  These processes require 
some type of solids separation to clarify secondary effluent as part of the process.  

The biological processes considered for secondary treatment in this study include extended 
aeration or sequencing batch reactors (SBRs).  These two alternatives are both activated sludge 
processes.  To be conservative, we based the process sizing on an extended aeration system 
because it would require more space than the SBRs.  

There are other alternatives for biological treatment that can be further investigated, if GSD 
decides to proceed with the next stage facilities planning for a WWTP.  However, extended 
aeration and SBRs would both be cost competitive alternatives for a new WWTP.  

At large WWTPs, primary settling tanks are sometimes installed upstream of secondary 
treatment to reduce the size of the secondary process.  But for smaller plants the incremental 
cost of constructing and operating primary tanks is generally more than the potential savings 
in the secondary process.  Therefore, primary clarifiers were not evaluated for this study.  
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3. Disinfection.  Disinfection inactivates or destroys a high proportion of the microorganisms 
present in the treated WW, particularly pathogens (disease-causing organisms).  Our analysis 
includes an ultraviolet (UV) disinfection process in all new WWTP options.  Each of the three 
existing WWTPs in the planning area currently use UV disinfection and the process is widely 
used in the WW industry for disinfection.

Chlorine is commonly used for WW disinfection.  However, all chlorine residual would need 
to be removed before discharging to any surface waters.  The result is both chlorination and 
dechlorination equipment must be provided meaning two different chemicals must be 
purchased, stored, and injected into the effluent.  

A UV system provides the benefit of eliminating the O&M requirements and costs associated 
with using both chlorine and the dechlorination chemical.  Therefore, our analysis includes UV 
disinfection with each WWTP option.  

Advanced Treatment. Advanced treatment processes are provided for further removal of 
suspended solids, organic matter, nitrogen and sometimes phosphorus to meet strict treatment 
requirements.  Advanced treatment would either be provided as a separate process after secondary 
treatment and before disinfection or as an alternative to conventional secondary treatment.  

Common advanced treatment processes include filtration, membrane technology, and occasionally 
constructed wetlands.  Both filtration and membrane technology are feasible options for a GSD 
WWTP with a discharge to Fogarty Creek or the Siletz River.  Wetlands are not feasible in the 
planning area due to the climate and lack of suitable land.  

The options with advanced treatment also include the headworks with screening and grit removal, 
secondary biological treatment, and UV disinfection.  There can be some differences in these 
processes when advanced treatment is provided.  However, the processes in general are similar.  

Biosolids Treatment and Disposal. Given the lack of local farmland with owners who are willing 
to accept biosolids for land application, our analysis has been based on the need to dewater the 
material and haul it to a landfill.  The processes required for this practice are described in the 
following paragraphs.  

1. Biosolids storage. A holding tank would store the biosolids as a dilute liquid and partially 
stabilizes the material.  The storage volume is necessary to allow flexibility in the operation of 
dewatering equipment and in the hauling of biosolids to a landfill.  We have been conservative 
in sizing the holding tank to allow time for the partial decomposition of microorganisms in an 
aerated state.  This reduces odors and the amount of solids that must be hauled.  

2. Dewatering.  We have included the same type of dewatering process in our analysis that Depoe 
Bay recently installed.  The process requires a chemical addition system to combine polymer 
with the biosolids and support the process of separating water from the solid material.  

There are alternative types of dewatering equipment that could be evaluated as part of 
preliminary design, if GSD decides to proceed with plans for a new WWTP.  Similarly, the 
District could consider alternative biosolids drying technologies instead of dewatering.  

3. Trucking Loading.  A conveyance system similar to the Depoe Bay installation must be 
provided to load the dewatered biosolids into dedicated dumpster bins for hauling.  
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Other Facilities. Additional facilities common to all new WWTP options have been included in 
our analysis to develop preliminary estimates of land requirements and probable costs.  The 
following is a list of the additional facilities we included for Options 1A through 1D and Option 2. 

1. A secondary-process equipment building with a control room, an office and a small laboratory.
2. Piping gallery with required piping, pumps, valves, and associated components.
3. A dewatering building to house the screw press and associated components.
4. Buried yard piping outside the WWTP structures. 
5. Utility power service, an onsite transformer, and a fixed standby generator in an enclosure.
6. A perimeter access roadway, a perimeter fence, and landscaping to screen the facilities.   

5.3.5 Improvements to Existing Shared Facilities

Collection System. Option 4 includes the collection-system and Main PS improvements 
recommended in the 2009 Depoe Plan, with the exception of the Vista PS force main.  The City 
completed that force main replacement in 2015.  

We also based the replacement cost for the Fogarty Creek gravity sewer on the installation of an 
18-inch pipe rather than the 21-inch pipe size identified in the 2009 plan.  Current projections for 
GSD show peak design flows will not exceed the capacity of an 18-inch pipe.  Probable project 
costs for the improvements were updated to be current to December 2019.  

WWTP. Given the age of the Depoe Bay WWTP, an upgrade of the facilities will be necessary 
within the planning period to maintain reliable service.  The plant could be renovated to keep 
existing treatment processes, retrofitted to modify existing treatment processes, or replaced with a 
new facility. To provide a consistent basis for comparing alternatives, we included the following 
WWTP improvements in our analysis of Option 4.

1. Replacement of influent screen at existing headworks structure.
2. Addition of grit removal unit adjacent to existing headworks.
3. Replacement of the older secondary process train with a new compact (donut) extended

aeration system in a new structure and renovation of the newer secondary process train.  
4. Replacement of UV disinfection equipment.

There is space at the existing WWTP site to install the replacement secondary process train while 
the existing WWTP remains in service.

The timing of this work might be similar to the timing for construction of a new WWTP since the 
last major improvements to the Depoe Bay WWTP were completed in 2001.  

5.3.6 Joint Agreement with Depoe Bay

Continuing the practice of pumping flows to Depoe Bay would require the two parties to continue 
sharing costs under mutually acceptable terms.  GSD maintains that the current agreement forces 
GSD customers to pay more of the annual costs for shared facilities than is fair based on relative 
flow contributions.  

The joint agreement with Depoe Bay also does not establish a clear basis for sharing capital costs 
for expansions.  Each party can set system development charges at their own discretion.  Therefore, 
the proportion of costs for expansions that are covered by SDCs are up to Depoe Bay.  
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According to the agreement the parties must begin planning for expansions of shared components 
when components are at or over 85% of their capacity.  At the request of either party, negotiations 
must be held to work out a basis for sharing capital costs for needed upgrades or expansions.  

Depoe Bay may claim both parties should share in costs to expand shared facilities regardless of 
where development occurs that may require expansions.  If the parties cannot reach an agreement 
on relative responsibilities for capital costs, the City can give a 5-year notice to stop accepting GSD 
flows any time after the current debt is retired in 2023.  GSD does not own dedicated capacity under 
the 1999 agreement.  

Given the above factors, there is concern the continued arrangement of pumping all flows to Depoe 
City may not be a viable long-term option.
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FIG 5-3
OPTION 1A - SOUTH SITE
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FIG 5-4
OPTION 1B & 1C - CENTRAL SITES
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FIG 5-5
OPTION 1D & 1E - NORTH SITES
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CHAPTER 6 
EVALUATION OF TREATMENT OPTIONS  

GSD-05 6 - 1 08/12/2020

6.1 OVERVIEW OF ALTERNATIVES EVALUATION 

6.1.1 General

This chapter describes the cost-effectiveness analysis we performed to evaluate the WWTP options 
identified in Chapter 5.  We also present the results of the analysis and identify the preferred option.  

All options being considered would involve major capital investments, but none of the options 
would be implemented within 5 years.  Therefore, our analysis considered long-term projections.  
But we still used a 20-year period to evaluate present worth costs, as is typical for engineering 
studies, because process equipment is approaching the end of its service life after 20 years.

To simplify the analysis, we initially evaluated the options with a new WWTP site (Options 1A 
through 1D and Option 2) based strictly on discharging year-round through an ocean outfall.  Since
these options could potentially discharge to an alternative receiving stream, we subsequently 
compared an alternative outfall to an ocean outfall for the WWTP option that had the highest score.

6.1.2 Criteria for Evaluating Alternatives

Table 6-1 summarizes the criteria that we used to evaluate the attributes of each option and rank their
relative cost effectiveness.  These criteria were chosen as a means to fully consider the relative 
financial, social, and environmental affects each alternative would potentially have.  

Table 6-1 
Summary of Criteria for Alternatives Ranking 

Present Worth Cost: probable life-cycle costs (construction cost, O&M costs, and 
salvage value).

Land Use/Environment: land and permitting requirements, disturbance of local resources,
and potential for environmental impacts.

Complexity: overall technical, operational, and administrative complexity of 
project implementation and resulting facilities.

Reliability/Resilience: long-term reliability of components and degree of resilience in 
case of natural disaster/emergency.

Local Control: flexibility to address future conditions and administrative control 
over planning for expansions and upgrades.

Energy Use: relative energy consumption and conservation opportunities.

We established a separate ranking for each option based on our estimates of probable present worth 
costs.  We then generated a matrix to establish an overall ranking for each option based on a combined 
score for the 5 nonmonetary criteria presented above.  This allowed each option to be ranked separately 
based on monetary and nonmonetary factors.  

The alternative with the highest ranking for a specific criterion was assigned a score equal to the 
number of options included in the comparison (seven).  The second-highest ranked alternative was 
assigned one fewer point, and so on.  If our evaluation did not identify a significant difference between 
alternatives for a certain criterion, these alternatives were assigned the same score.  The result is the 
option with the higher score receives a higher ranking.  
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The ranking assigned all nonmonetary criteria an equal level of importance, meaning we did not assign 
differing weights to the scoring based on a relative importance for a criterion.  This approach was 
followed to prevent the evaluation from becoming unnecessarily complex and overly subjective.  

Although the relative present-worth cost may be viewed as the bottom line for determining the 
preferred alternative, other factors such as environmental consideration and greater reliability may be 
sufficient to offset a higher overall cost.  Once the rankings established in this initial analysis are 
approved, any options that scored close the top could be further analyzed in a subsequent planning 
phase to identify the most cost-effective option.

6.1.3 Estimates of Probable Costs

General. Preliminary estimates of probable, life-cycle costs over a 20-year period were generated 
for each alternative. These probable life-cycle costs include estimates of construction costs and the 
present worth of both annual O&M costs and salvage values at the end of 20 years. The estimates
are based on the descriptions provided in this study and from information available at the time this 
analysis was performed.

We used 2019 dollars as a consistent basis for comparisons, even though major improvement to the 
Depoe Bay WWTP are not immediately necessary and construction of a new WWTP would not 
occur for over 5 years.  When planning for the implementation of a recommended option, it would 
be appropriate to use an inflation factor to develop a projected estimate of probable cost according 
to a project schedule.  

Construction Costs. The probable construction costs presented in this study were developed for 
comparative evaluations and are feasibility-level estimates. Chapter 3 provides additional 
information on the basis of these estimates.  

O&M Costs. Annual O & M costs generally result from power consumption, labor,
repair/replacement parts, and biosolids hauling. Estimates of probable O&M costs were generated 
from information provided by equipment vendors, prior HHPR studies and available literature.  

Estimates of horsepower requirements and an average cost of $0.10 per kilowatt-hour (kW-Hr) 
provided the basis for power costs.  An average hourly rate of $50 was used for labor costs to 
include allowances for benefits, payroll costs, and direct overhead.  We used a discount rate of 1.5 
percent to calculate the present worth of probable, annual O&M costs for each alternative.

6.2 SUMMARY OF POTENTIAL TREATMENT OPTIONS 

6.2.1 Options 1A through 1D – New Separate WWTP

1. Perform additional facilities planning to establish details of recommended plan.

2. Prepare environmental information document and complete environmental reviews.

3. Conduct outfall analysis to characterize existing conditions and perform mixing zone modeling.  

4. Apply for and obtain a discharge permit.  Complete permitting process for outfall approval.

5. Complete permitting process for WWTP site approval.  

6. Design and construct a separate WWTP at a site in or near the GSD service area. 

7. Design and construct modifications to the collection system to convey flows to the new site 
and end the reliance on shared facilities in Depoe Bay.  

8. Design and construct a new WWTP discharge pipeline and outfall.
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6.2.2 Option 2 – New Joint GSD-SSD WWTP

1. Complete the same steps described above for Option 1, except for joint GSD-SSD facilities 
instead of separate facilities.

2. Negotiate and execute an intergovernmental agreement with SSD.

3. Coordinate with SSD regarding required modifications to SSD system to transport flows to 
new WWTP site. SSD modifications not included in analysis.  

6.2.3 Option 3 – New Joint GSD-Lincoln City WWTP at Existing WWTP Site

1. Perform additional facilities planning to establish details of recommended plan for expansion 
of Lincoln City WWTP.

2. Prepare environmental information document and complete environmental review for 
recommended plan to convey WW to Lincoln City.  

3. Perform outfall mixing zone modeling.  Apply for and obtain a discharge permit for expanded 
WWTP.

4. Design and construct collection system modifications and WWTP expansion.

6.2.4 Option 4 – Depoe Bay Shared Facilities

1. Continue current practice of pumping flows to the north end of Depoe Bay and relying on 
shared facilities.

2. Negotiate agreement that establishes basis for sharing capital costs of replacing, renovating, 
and/or expanded shared facilities.

3. Renegotiate agreement for sharing annual costs to operate and maintain shared facilities.  

6.3 PRELIMINARY ESTIMATES OF PROBABLE COSTS 

Table 6-2 summarizes the preliminary estimates of probable costs for each option. The potential 
scope of each option is based on the descriptions provided in Chapter 5.  Appendix D presents 
breakdowns of the preliminary estimates of probable costs.

Table 6-2 
Estimates of Probable Costs for WW Treatment Options  

 Present Worth Costs (in millions – Dec. 2019) 
 
Alternative Capital (1) O&M (2) 

Salvage 
Value (2) 

Total Life 
Cycle  Rank 

Option 1A – Fogarty Creek SRA $ 14.31 $ 6.40 $ 2.60 $ 18.11 3
Option 1B – Central Site (south) $ 15.25 $ 6.47 $ 2.80 18.92 4
Option 1C – Central Site (north) $ 15.75 $ 6.47 $ 2.89 19.33 5
Option 1D – Airport Area $ 16.33 $ 6.57 $ 2.97 19.93 7
Option 2 – Joint GSD/SSD (3) $ 14.51 $ 5.61 $ 2.54 17.58 2
Option 3 – Lincoln City $ 17.68 $ 5.36 $ 3.36 19.68 6
Option 4 – Depoe Bay (4) $ 9.12 $ 7.49 $ 1.44 15.17 1

(1) Probable project costs with allowances for nonconstruction costs and construction contingencies.
(2) Probable present worth costs were calculated using 1.5% discount over 20-year planning period.  
(3) Costs for joint GSD/SSD WWTP are prorated based on GSD’s share of average design flow capacity.
(4) Costs for shared GSD/Depoe Bay facilities are prorated based on current agreement for annual costs.
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The current agreement between GSD and Depoe Bay has no set basis for sharing capital costs for 
expansions or for improvements that require financing.  Therefore, we assumed the current cost 
sharing basis for annual costs would be used.  Negotiations required by the agreement to determine 
capital cost sharing may result in a different method.

Option 4 provides a clear advantage in probable capital costs over the other options because of cost 
sharing and continued use of some existing facilities, particularly the existing outfall.  However, 
probable O&M costs are estimated to be higher for Option 4.  

Options 1A through 1D are all estimated to have very similar probable present worth costs since 
they all share common features.  Our estimate of the capital cost for Option 1A might be lower, if 
the ocean outfall could be routed westward, directly through Fogarty Creek SRA to the ocean.  
However, uncertainties about gaining approval and concerns about potential variability in 
underlying sand and rock, make it difficult to estimate the feasibility and cost of this alignment.  

Options 2 and 3 are both estimated to provide some cost benefit from sharing joint facilities.  
However, neither SSD nor Lincoln City have any incentive to enter into a joint agreement with 
GSD.  Also, both Options 2 and 3 would require more extensive collection system modifications 
than all other options except Option 1D.  

6.4 EVALUATION OF NONMONETARY FACTORS 

6.4.1 General

We evaluated the characteristics of the different options with regard to the nonmonetary criteria 
summarized in Table 6.1.  The following paragraphs summarize key factors associated with these
criteria.

6.4.2 Land Use and Environmental Considerations

1. Water bodies in the planning area all have designated uses for endangered species.  Therefore, 
any work affecting a local water body would result in environmental reviews.  

2. Options 1A through 1D and Option 2 have the disadvantage of requiring a new WWTP and 
outfall pipeline.  These new facilities would carry more land-use approvals and permitting 
requirements that would trigger environmental reviews.

3. A new outfall requires permitting from DEQ for the discharge and permitting for installation 
work in the receiving water body. 

4. Options 3 and 4 have the advantage of using existing WWTP sites that should reduce permitting 
requirements and environmental reviews.  However, an expansion of an existing WWTP would 
require a new NPDES permit and could trigger requirements for environmental reviews.

5. The airport land is currently zoned for public facilities and ODA expressed willingness to lease 
land for a WWTP.  Therefore, land use approvals could potentially be less difficult to obtain
for this site relative to other potential new sites.

6. The site within the Fogarty Creek SRA could potentially face more hurdles for land use
approvals than other potential new sites, unless OPRD could help streamline the process.  

7. The potential new sites located on the privately-owned parcels (Options 1C and 1D) are zoned 
for residential use and would require a zoning exemption for public facilities.  Option 1C site 
would be close to existing and planned residential neighborhoods.  

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 497



ANALYSIS OF WWTP OPTIONS  GLENEDEN SANITARY DISTRICT 

GSD-05 6 - 5 08/12/2020

8. All options would include pipeline installations in public rights of way that would cause local 
disruptions during construction.  

Option 3 would require the most extensive pipeline construction, including along Hwy 101 
through the Siletz Bay NWR.  

Options 1D and 2 would require the second-most extensive pipeline construction and 
would require additional easements. 

6.4.3 System Complexity

1. Options 1A, 1B and 1C would simplify collection-system pumping requirements relative to the 
existing shared facilities that would remain under Option 4.  These options would rely on 
modifications to PS #1 and end reliance on the 3 shared pump stations in Depoe Bay. Currently, 
all GSD flows must be pumped at least 4 separate times to reach the Depoe Bay WWTP.  

2. Collection-system modifications would be simplest for Option 1A and most complex for 
Options 1D, 2 and 3.  Option 2 would also require a new Salishan force main to convey flows 
pumped from Salishan to new WWTP site.  

3. Options 1A through 1D and Option 2 require new outfalls that would involve technically 
complex designs and construction work. However, an outfall would be designed according to 
current practices and regulations, potentially providing stable long-term solution for effluent 
disposal.

4. Options 1A through 1D would simplify system ownership and administration by ending 
reliance on a joint agreement.

5. Option 3 would involve relatively complex designs for pipeline crossings of Millport Slough, 
Siletz River, and Drift Creek. 

6. Option 4 would require improvements to and continued reliance on shared pipelines, pump 
stations, and treatment facilities.  Work would involve replacements in congested areas.  
WWTP would need to remain in service during renovations.

6.4.4 Overall Reliability and Resilience

1. Options 1A through 1D and Options 2 would result in all new WWTP facilities and outfall that 
would be designed and constructed to meet current codes and regulations.

The preliminary geological assessment for an ocean outfall (Appendix E) concluded a central 
outfall location, north of Fogarty Creek and south of Schoolhouse Creek, would likely carry 
lower risks of encountering variable underlying rock during construction and pipe damage from 
seismic activity.

2. Options 3 and 4 would rely in part on maintaining existing structures in service that were not 
constructed according to current code.  

3. Options 1A through 1D and Options 2 would rely on new WWTP facilities located above the 
statutory tsunami inundation line.  The Lincoln City WWTP is located partially below this 
statutory inundation line, whereas the Depoe Bay WWTP is located above this line.  

4. Option 4 would require continued reliance on Depoe Bay to provide maintenance management, 
financial tracking, and financial reporting for shared facilities.  
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6.4.5 Flexibility and Administrative Control

1. Options 1B through 1D would provide the most flexibility in facilities planning and project 
implementation.  These options also provide the greatest amount of administrative control for 
financial tracking, budgeting, and reporting.

2. Option 1A facilities planning and future modifications could be constrained by OPRD 
management of Fogarty Creek SRA.  

3. Options 2 and 3 would rely on implementation of a new agreement with SSD or Lincoln City
and on coordination of facilities planning, financing, and project implementation.

4. The existing Depoe Bay WWTP has space available for expansion within the site boundaries 
that allows flexibility in future planning under Option 4.  Alternatively, Option 1A with a 
potential site in Fogarty Creek SRA may 

5. Option 4 would require continued efforts to coordinate facilities planning and project 
implementation.  This option also requires the negotiation of cost sharing for major capital 
improvements that require financing.

6.4.6 Sustainability 

1. All options would include improvements that would be designed and constructed with energy 
efficient equipment. It would also probably be feasible to include solar panels in WWTP 
improvements under all options.  

2. The larger joint WWTP in Option 3 may provide greater potential for an efficiency of scale.

3. Options 1A through 1D would involve the construction of new buildings that could incorporate 
sustainable practices to the extent it is feasible. Similarly, the new WWTP sites would include 
compact layouts designed to make efficient use of limited space.  

4. Options 3 and 4 could allow some opportunity for conservation of resources through continued 
use of existing structures, if they are in adequate condition.  

6.4.7 Summary of Scoring for Nonmonetary Factors

We ranked all the options under each nonmonetary criterion based on our initial evaluation of the 
project attributes. A total score and an overall rank were then established for each option from the 
sum of the individual rankings for all nonmonetary factors.  Table 6-3 (following page) presents 
the assigned scores and overall rankings that resulted.

Option 1B is the highest ranked alternative based on the nonmonetary criteria.  But Options 1A 
through 1D all score fairly close together, reflecting the fact that these alternatives have many of 
the same components.  

The score for Option 1A is lowered by the location of the potential site in the Fogarty Creek SRA.  
If a site could be procured on private land south of the park, that could simplify land use approvals 
and reduce project constraints.  

The proximity of Option 1C to the Seagrove community and adjacent wetlands is the main reason 
that option ranks lower than Option 1B.  Option 1D scoring was lowered due to somewhat more 
complex collection system modifications that would include the need for a pipeline crossing of 
Schoolhouse Creek.
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Option 4 benefits from the lack of significant land use and environmental issues.  That option would 
also take advantage of some existing facilities and the joint WWTP would be more efficient than 
the addition of a separate GSD WWTP.  However, the option scores low for complexity and 
resilience.  These low scores are due to the need for GSD to rely on dual collection systems and on 
the reliance on older components not designed to current code.  

Options 2 and 3 rank at the bottom mainly because of the relative complexities of the projects and 
uncertainties regarding a new joint agreement with either SSD or Lincoln City.

Table 6-3 
Assigned Rankings for Nonmonetary Factors 

 Evaluation Criteria 
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Option 1A – Fogarty Creek SRA 1 7 5 4 4 21 4
Option 1B – Central Site (south) 3 6 7 7 3 26 1
Option 1C – Central Site (north) 2 5 7 7 3 24 2
Option 1D – Airport Area 6 4 4 7 3 24 3
Option 2 – Joint GSD/SSD 5 2 3 3 5 18 6
Option 3 – Lincoln City 5 1 1 3 7 17 7
Option 4 – Depoe Bay 7 3 2 1 6 19 5
(1) Land Use/Environment: land requirements, future expandability, and impacts on existing land uses.
(2) Complexity: energy consumption, conservation opportunities, and other environmental issues.
(3) Reliability/Resilience: process stability (sensitivity to changed treatment conditions).
(4) Flexibility: relative flexibility in process control and modifications.
(5) Energy Use: relative energy consumption and conservation opportunities.
(6) Total Score: sum of rankings for five nonmonetary criteria, higher score represents higher ranking.
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7.1 OVERVIEW OF ANALYSIS  

7.1.1 Continue Current Practice – Option 4

1. The analysis shows a probable cost benefit for continued use of shared Depoe Bay facilities 
(Option 4) relative to the other options.  Our preliminary estimates show Option 4 would have 
a probable life-cycle cost approximately 20% below Option 1A and more than 20% below 
Options 1B - 1D.  There is, however, uncertainty over estimates of probable capital costs due 
to a lack of current planning information and no recent conditions assessment of the existing 
facilities.  

A Facilities Plan that includes an asset inventory and condition assessment of shared facilities 
would reduce uncertainty regarding potential capital outlays over the next 20 years.

2. The low ranking for Option 4 based on nonmonetary factors is partially due to the lack of 
administrative control, lack of flexibility and control regarding planning efforts, and 
uncertainty regarding capital cost sharing.  

3. Option 4 could potentially show a larger relative cost benefit, if GSD were able to negotiate 
terms for cost sharing based on relative average-flow contributions.

7.1.2 Separate WWTP Options

1. Options 1A and 1D all require a new WWTP discharge to either the ocean or a receiving stream.  
The capital cost for an ocean outfall is hard to estimate at this stage.  Conservative estimates 
are necessary because construction efforts would be specialized and difficult to execute.  

There are also significant costs involved to prepare the technical reports needed to gain permit 
approvals.  Discussions with DEQ about permitting hurdles for a new outfall would be 
appropriate, if GSD believes further consideration of a separate WWTP is warranted.  

2. There is uncertainty over the WWTP site and outfall pipeline alignments that would be 
approved for these options.  Option 1A could potentially be cost competitive relative to Option 
4, if an outfall can be installed westward, out to the ocean from a WWTP in Fogarty Creek 
SRA.  This approach would be contingent on the State allowing GSD to use a small portion of 
the SRA for a WWTP site and approving an easement for the pipeline.  Also, the preliminary 
geological assessment found an ocean outfall near Fogarty Creek carries higher geologic and 
seismic risks.

3. Option 1A with a discharge to Fogarty Creek would reduce the probable cost for an outfall, but 
costs for a WWTP would increase significantly due to more strict treatment requirements.  If 
the summer creek flows are not sufficient to support a year-round discharge, then there would 
be added cost for a system to pump effluent up to the airport for irrigation.

4. Options 1B and 1C are estimated to have competitive costs relative to Option 1A based on our 
assumptions for ocean outfall alignments.  If a site in or near Fogarty Creek SRA turns out not 
to be feasible, then these options would be potential alternatives for a separate WWTP.

5. Land-use approvals for the use of a WWTP site on airport land (Option 1D) might be less 
difficult to obtain.  But the collection system modifications are more extensive for this option 
because the site is north of Schoolhouse Creek.  
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7.1.3 Other Joint WWTP Options

1. Option 2, with a joint GSD/SSD WWTP would potentially have cost benefits relative to options 
for a separate WWTP due to cost sharing.  But it does not appear SSD has any reason to pursue 
a joint agreement and project with GSD at this time.  If conditions change for SSD, Option 2 
may be a viable option.  

2. Option 3 does not appear to be worth further consideration at this time.  The high cost of 
conveying WW to Lincoln City would only have the potential of being cost competitive, if 
conditions change and Lincoln City decides it has capacity available for GSD.

7.2 POTENTIAL FOLLOWUP STEPS 

Initial decisions to make regarding WWTP options include the following:  

The District must decide whether there is significant potential for reaching an agreement with 
Depoe Bay regarding cost sharing for capital improvements.

If Depoe Bay proceeds with a Facilities Plan Update, a second question is what portion of the 
study’s cost might GSD be willing to pay to have a thorough asset inventory, condition 
assessment, and cost effectiveness analysis performed for shared facilities. The District should 
not be expected to pay any portion of planning costs related to portions of the collection system 
that are not shared and to financing options for the City.  

The District should consider the rate impacts of a large upfront capital investment for a new 
separate facilities  and decide whether such capital outlays appear to be have enough merit for 
further consideration.

If further consideration of a separate option seems to be worth more study, a separate preliminary 
engineering report should be conducted.  The report would include the following main components:

Investigate an ocean outfall location, alignment, length to the offshore diffuser and probable 
construction method.  

Establish a recommended WWTP site, a treatment process configuration, requirements for a 
process building, a preliminary site layout, access requirements, and related site considerations.

Determine the required scope for an outfall mixing zone analysis and establish a scope for 
complying with permitting requirements for both the WWTP and an outfall.  

Prepare an updated estimate of probable project cost for a recommended option.

Establish a scope for preparation of environmental information/review documentation.
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Figure A-1:  Excerpt - Expected Shaking from Cascadia Earthquake (DOGAMI Online Geohazards Viewer)C-1
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Figure A-2:  Excerpt - Expected Shaking from Crustal Fault Earthquake (DOGAMI Online Geohazards Viewer)C-2
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Figure A-1:  Excerpt – Gleneden Beach/Lincoln Beach Tsunami Inundation Map (DOGAMI, 2013) A-3C-3

APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 538



APPENDIX E - Phase 1 - Analysis of WWTF Options by HHPR

AppE - 539



 
Figure A-2:  Excerpt – South Lincoln City/Siletz Bay Tsunami Inundation Map (DOGAMI, 2013) A-4C-4
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Figure A-3:  Excerpt – Depoe Bay Tsunami Inundation Map (DOGAMI, 2013) A-5C-5
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DRAFT 

April 21, 2020 6376-A GEO  ASSESSMENT RPT 

Harper Houf Peterson Righellis, Inc. 
205 SE Spokane Street, Suite 200  
Portland, OR  97202 

Attention: Ken Condit, PE 

SUBJECT: Preliminary Geological Assessment 
Gleneden Sanitary Outfalls  
Gleneden Beach, Oregon 

At your request, GRI prepared this preliminary geological assessment for a potential new treated-effluent 
outfall in Lincoln County, Oregon.  We understand the Gleneden Sanitary District is evaluating the feasibility 
of a location for a new ocean outfall as part of evaluating wastewater treatment plant (WWTP) options.   

The purpose of our work was to evaluate, on a preliminary basis, anticipated geologic conditions in the four 
areas being considered as alternative locations for the outfall diffuser and to evaluate potential risks to a 
WWTP and outfall from a potential earthquake generated at a local crustal faults.  Our services consisted of 
a review of available geologic, topographic, and bathymetric information for the site and surrounding area 
and preparation of this summary memorandum.  

PROJECT DESCRIPTION 
We understand the project consists of siting and constructing a WWTP and new treated effluent pipeline and 
ocean outfall.  Of the seven potential new WWTP sites, there are five potential pipeline routes to four 
potential ocean outfall locations, as shown on Figure 2.  We evaluated the following four potential ocean 
outfall locations: 

Airport Outfall:  WWTP Site Option 1E (Airport Area) and Site Option 1D (Airport Land) 

Seagrove Outfall:  WWTP Site Option 1C (Seagrove) and Site Option 1B (Fogarty Creek North) 

Fishing Rock Outfall:  WWTP Site Option 1A (Fogarty Creek South) 

Fogarty Creek Outfall:  WWTP Site Option 1A (Fogarty Creek South) 

SITE DESCRIPTION 
General 
The Gleneden Sanitary District includes the communities of Gleneden Beach, Coronado Shores, and Lincoln 
Beach and is located on the Oregon Coast between Lincoln City and Depot Bay, Oregon.  The region is 
characterized by rugged mountains with steep-sided stream valleys in the uplands, narrow floodplains in the 
interior, bays with spits, and narrow sandy beaches.  
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The area is separated by the coastal headlands of Cascade Head to the north and Government Point to the 
south along the coast.  The major drainage is the Siletz River, which empties into a small bay north of the 
project area.  The coast is bordered by marine terraces, which form vertical bluffs along the coast and extend 
as much as a mile inland.  The proposed WWTP sites are located on coastal terraces that are generally flat 
with a slight slope to the west toward the Pacific Ocean. 

Tectonic Setting 
Geologic evidence suggests a convergent plate margin has existed off the present-day Oregon and northern 
California coast for over 150 million years.  The Cascadia Subduction Zone (CSZ) is an active convergent 
plate boundary between the subducting Juan de Fuca Plate and the overriding North American Plate. 
Convergence of these plates dominates the regional tectonics.  Offshore, subduction causes a deformation 
zone along the western edge of the accretionary wedge complex, strike-slip faulting in the North American 
Plate, and a zone of folding extending from the coast westward.  Onshore, the major structural elements 
associated with the subduction zone include a deformed forearc basin (the Coast Range and Willamette 
Valley), a volcanic arc complex (the Cascade Range), and a back arc (eastern Oregon).  The four areas under 
consideration are in the forearc basin of the CSZ system and situated in the Oregon Coast Range structural 
geologic province.  

The U.S. Geological Survey (USGS) Quaternary Fault and Fold database indicates a series of faults, termed 
the Siletz Bay faults (USGS Fault ID 833), identified in the project area, Figure 3 (Personius, et al., 2002).  
The inferred faults comprise individual normal faults ranging in length from less than 10 km and a slip rate 
of less than 0.2 mm per year.  

The Siletz Bay faults are a group of north-northwest-striking high-angle faults that apparently offset marine-
terrace platforms and overlying deposits between Government Point and the mouth of the Siletz River.  The 
faults apparently offset marine-terrace wave-cut platforms and overlying sediment dated by correlation to 
approximately 80,000-year-old Pleistocene marine terrace (Personius, et al., 2002).  Most of these faults are 
projected to offshore structures mapped in seismic-reflection profiles (Goldfinger, 1994; McNeill et al., 
1998). 

Geology 
Rock units ranging in age, from early Eocene through middle Miocene, and unconsolidated deposits of 
Quaternary age underlie the project area (Figure 3).  The consolidated units include submarine and subaerial 
basaltic flows, breccia, tuff, marine siltstone, clayey siltstone, sandstone, and intrusive volcanic rock (Snavely 
et al., 1976).  

Beach Deposits (Holocene).  The beach deposits consist of sand and gravel along the shoreline.  

Alluvial Deposits (Holocene).  Silt, sand, and gravel along rivers and streams.  

Coastal Terrace Deposits (Pleistocene).  Thin- to thick-bedded, planar to cross-bedded, and fine- to medium-
grained marine and non-marine sand that locally contain cobble and gravel lenses and fossil wood.  Locally 
covered by stabilized sand dunes.  Older dunes are iron-stained and contain relic soil zones.  Includes lenses 
of talus from basalt headlands.  
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Intrusive Basalt (Middle Miocene).  Thick long walls (dikes) and thick flat pools (sills) of basalt. 

Depot Bay Basalt (Middle Miocene).  Isolated pillow lava and breccia, lapilli tuff, columnar-jointed basalt 
lava flows.  

Astoria Formation (Middle Miocene).  Thin- to thick-bedded, very fine- to medium-grained micaceous and 
carbonaceous arkosic marine sandstone and massive sandy siltstone.  

Nye Mudstone (Lower Miocene).  Massive to poorly bedded fossiliferous marine siltstone and very fine-
grained silty sandstone.  

Yaquina Formation (Upper Oligocene and Lower Miocene).  Thin- to thick-bedded, fine- to coarse-grained 
sandstone, conglomerate, and tuffaceous siltstone of delta origin.  

Alsea Formation (Oligocene).  Massive to thick-bedded, fossiliferous, tuffaceous marine siltstone and fine-
grained sandstone.  

SUBSURFACE CONDITIONS 
General 
Geotechnical information generated from GRI projects completed in the surrounding area were reviewed 
for details on subsurface conditions. This information includes several borings and test pits completed by 
GRI. 

Previous GRI Projects in the Gleneden Beach Area 
GRI has completed 16 test pits to depths of up to 12.5 ft and two borings to depths of up to 50 ft in the 
Gleneden Beach area.  The explorations indicate the area is typically mantled with a layer of loose sand that 
grades to a medium-stiff to very stiff silt and weakly cemented, fine- to medium-grained brown sand that is 
typically medium dense to dense and very dense at the bottom of the depths explored.  The silt and sand are 
underlain by a very soft (R1) to medium-hard (R3) sandstone.  

SEISMIC HAZARDS 
The Oregon coast is in a seismically active region and hazards to the project, such as soil liquefaction 
susceptibility, relative ground motion, ground surface fault rupture, and tsunami inundation, may occur in 
the areas of proposed WWTPs and outfalls resulting from an earthquake generated at the CSZ or active crustal 
faults within the area.  Identified seismic hazards to proposed WWTPs, pipeline routes, and outfall locations 
are discussed below. 

Seismic Hazards 
Earthquakes.  The CSZ is the dominant tectonic feature in western Oregon, and various lines of geologic 
evidence indicate the CSZ has produced megathrust earthquakes (Atwater et al., 1995; Goldfinger et al., 
2012).  Megathrust earthquakes occur when the fault between the tectonic oceanic plate subducting beneath 
the continental North American Plate suddenly slips (Audet et al. 2010).  It is anticipated that each of the site 
options could be affected in a similar manner by very strong ground shaking from a CSZ earthquake. 
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Faults.  Fault-related hazards for active faults include ground displacement, which includes movement along 
the fault (offset) and ground-surface rupture.  

Quaternary crustal faults, Figures 3 and 4, are mapped across pipeline routes from the proposed Site Options 
1A, 1E, and 1D WWTP sites to the Airport, Fishing Rock, and Fogarty Creek outfall options.  Earthquake 
movement along one of these faults may produce an offset across the fault that could rupture the outfall 
pipeline.  USGS Quaternary faults have not been identified across the Seagrove pipeline route.   

Soil Liquefaction.  Field and laboratory studies have demonstrated that if saturated, loose to medium-dense 
sands and some softer, low-plasticity, fine-grained soils such as sandy silts are subject to loss of shear strength 
in the saturated material.  Liquefiable soils are present throughout the areas, with depths varying with 
location.  Liquefaction may result in ground settlement, and potential lateral ground movement if occurring 
in sloping terrain, that could impact buried pipes.  The Oregon Department of Geology and Mineral 
Industries (DOGAMI) produced soil-liquefaction hazard maps for an earthquake (Madin and Burns, 2013). 
As shown on Figure 4, the proposed WWTP sites are in areas of relatively low liquefaction susceptibility. 
Except for the Fogarty Creek pipeline route, pipelines only cross medium-liquefaction-susceptible soils when 
crossing the beach.  The pipeline for the Fogarty Creek option is located within alluvial soils deposited by 
the creek that have a medium-susceptibility soil.  

Tsunamis.  The U.S. west coast has historically been subject to inundation from tsunamis.  DOGAMI 
produced tsunami hazard maps for a tsunami generated by a megathrust earthquake on the CSZ for most of 
the Oregon coast (DOGAMI, 2013).  Studies include run-up scenarios with variable wave height and co-
seismic subsidence.   

The tsunami hazard has been evaluated for a subduction zone rupture consistent with the latest DOGAMI 
rupture scenarios, “L” and “XL,” which represent the 2,475- and 10,000-year events.  Recent numerical 
modeling (DOGAMI, 2013) indicates a tsunami generated by a megathrust earthquake on the CSZ may 
present a tsunami inundation risk.  Based on this modeling, the proposed WWTP sites are located outside of 
the XL tsunami inundation scenario.  Pipeline routes could be subject to scour and damage due to tsunami 
wave force. 

BATHYMETRY 
Airborne laser elevation point cloud data collected in 2014 by light detection and ranging (Lidar) methods 
were obtained from the National Ocean and Atmospheric Association (NOAA, 2020) and processed to 
produce a Lidar-derived digital elevation model (DEM) used in the evaluation of upland topography and near 
shore at the proposed outfall sites.  In addition, bathymetric data from a 1928 survey of ocean bottom close 
to the shore produced soundings of seafloor.  Sounding point data were converted from mean lower low 
water elevation to the North American Vertical Datum of 1988 (NAVD 88).  

The 2014 Lidar data show a linear bathymetric feature extending from Fogarty Creek in a roughly north-
south orientation. It appears that this feature may represent an offshore continuation of the Fogarty Creek 
drainage.  To the southwest, the 1928 sounding data show a long, linear bedrock ridge oriented to the 
northwest from the upland areas around Government Point.  In our opinion, the ridge likely is an offshore 
continuation of the basalt headland that composes Government Point.  
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FINDINGS 
General 
Gleneden Sanitary District is currently in the process of evaluating the feasibility of a location for a new ocean 
outfall as part of evaluating WWTP options.  Based on the information described above, we developed the 
following findings: 

1) The geologic units likely encountered during subsurface construction include coastal 
terrace deposits, beach deposits, and alluvial deposits, with the potential of encountering 
intrusive basalt and the Depot Bay Basalt.  At Fishing Rock, outcrops of the Astoria 
Formation, Depot Bay Basalt, and intrusive basalt related to the Depot Bay Basalt were 
observed.  A dike of intrusive basalt was observed on the beach near Lincoln Beach.  In 
general, anticipated subsurface conditions will likely include mostly sand with some silty 
sand to sandy silt with lesser amounts of gravel and cobbles.  In addition, pipeline routes 
may encounter concealed basalt dikes or sills buried in the sand.  In our opinion, the 
Fogarty Creek and Fishing Rock options present a higher risk for encountering variable 
rock conditions compared to the Airport and Seagrove options.  

2) The Oregon Coast is subject to strong ground shaking from a CSZ earthquake. USGS 
Quaternary crustal faults are mapped across pipeline routes from the proposed Site 
Options 1A, 1E, and 1D WWTP sites to the Airport, Fishing Rock, and Fogarty Creek 
outfall options.  Earthquake movement along one of these crustal faults may produce an 
offset across the fault that could rupture the outfall pipeline.  USGS Quaternary faults 
have not been identified across the Seagrove pipeline route.  In our opinion, the 
Seagrove options are at the least risk of ground rupture resulting from an earthquake 
along one of the known USGS Quaternary crustal faults.  

3) The proposed WWTP sites are mapped by DOGAMI in low-liquefaction-susceptibility 
areas. Except for the Fogarty Creek pipeline route, pipelines only cross medium-
liquefaction-susceptible soils when crossing the beach a short distance, as mapped by 
DOGAMI.  The pipeline for Fogarty Creek travels down alluvial soils deposited by the 
creek that have a medium-susceptibility soil.  In our opinion, the Fogarty Creek pipeline 
route has a relatively higher risk for liquefaction compared to the other options. 

4) Recent numerical modeling by DOGAMI indicates the proposed WWTP sites are 
located outside of the XL tsunami inundation scenario.  However, pipeline routes could 
be subject to scour and damage due to tsunami wave forces.  It is anticipated that each 
of the pipeline route options would likely be affected in a similar manner by a tsunami 
wave.  

5) Ocean bathymetry appears to show a linear bathymetric feature extending from Fogarty 
Creek that may represent an offshore continuation of the creek drainage.  To the 
southwest of the project areas, a long bedrock ridge oriented to the northwest from the 
upland areas around Government Point projects out into the Pacific Ocean.  In our 
opinion, the Airport and Seagrove options appear to present the least risk of 
encountering variable ocean-bottom elevations.  
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6) Based on the information gathered for this report, in our opinion, the Seagrove options 
appear to present the least overall risk of being affected by variable geologic conditions 
and hazards identified and described above.  

LIMITATIONS 
This report has been prepared to aid the Gleneden Sanitary District and Harper Houf Peterson Righellis, Inc., 
in the preliminary siting concepts of the proposed project.  The scope is limited to the specific project and 
location described herein, and our description of the project represents our understanding of the significant 
aspects of the project relevant to preliminary site evaluation.  In the event that any changes in the design and 
location of the project elements as outlined in this report are planned, we should be given the opportunity 
to review the changes and modify or reaffirm the conclusions and recommendations of this report in writing. 

The conclusions and recommendations submitted in this report are based on the data obtained from the 
literature review, digital image analysis and interpretation, and other sources of information discussed herein. 
Areas identified with some level of hazard are based on the information available at the time the work was 
completed and observations made.   

Please contact the undersigned if you have any questions. 

Submitted for GRI, 
 
 
 
 
 
 
 
 
 
 
 
George A. Freitag, CEG  Mike S. Marshall, CEG  
Principal  Senior Geologist 
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Oregon Statewide Imagery Program (OSIP) - Oregon Imagery
Framework Implementation Team
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