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[bookmark: _Toc446575071][bookmark: _Toc127025789]1.0 - INTRODUCTION
[bookmark: _Toc127025790]Purpose
This Amendment to the 2018 General Sewer and Wastewater Facilities Plan (2018 Plan) for the Clallam Bay and Sekiu area was prepared at the request of Clallam County and in accordance with the Washington State Department of Ecology (DOE) requirements as presented in WAC 173-240-050 and 173-240-060, and the sewer-water district planning requirements as presented in RCW 57.16. This report is an amendment to the 2018 General Sewer / Wastewater Facilities Plan prepared by Gray & Osborne, Inc.
The purpose of this Amendment is to provide an updated plan for required improvements to the existing wastewater treatment facility and collection system to address aging infrastructure & challenging equipment, future flow and loading capacity, future nutrient removal requirements, and current standards for redundancy and reliability. This report evaluates the area wastewater needs based on projected residential population growth and commercial and industrial demands on the treatment system through the year 2046.	Comment by Scott Wilson: Update	Comment by Sam Rodriguez: 2038	Comment by Kenna Wurden-Foster: 2046?
This Amendment includes a schedule for the County to provide adequate sewer collection and treatment capacity in accordance with Washington DOE requirements.  In addition, this Amendment is intended to be used to apply for and receive either grants or loans from the Department of Ecology, USDA, CDBG, or other funding sources for Sewer Capital Improvement Projects.  
[bookmark: _Toc446575073][bookmark: _Toc127025791]Background
This Amendment is the result of value engineering performed at the request of Clallam County.  Project costs estimated in the 2018 Plan were assumed to be extraordinarily high and value engineering was determined to be appropriate to find the most cost-effective solutions.
[bookmark: _Toc446575076]


[bookmark: _Toc127025792]2.0 – LAND USE, POPULATION PROJECTIONS, AND SERVICE AREA CHARACTERISTICS
The purpose of this section is to identify the land use, population projections, and service area characteristics that affect the planning and design of sewer collection and wastewater facility improvements and the potential funding sources for these improvements.
[bookmark: _Toc127025793]Sewer Service Areas
No new comments regarding the existing sewer service areas for the Clallam Bay WWTP and Sekiu WWTP. 
The Clallam Bay Corrections Center, located in Clallam County, has a separate WWTP that is owned and operated by the Corrections Center. This WWTP serves all flows coming from the Corrections Center, and the WWTP outfall is shared with Sekiu WWTP.
[bookmark: _Toc127025794]Natural Environment
No new comments.
[bookmark: _Toc127025795]Water System
No new comments.
[bookmark: _Toc127025796]Planning Period
The planning period has been updated to extend through 2046.
[bookmark: _Toc127025797]Land Use, Zoning, and Population
No new comments.	Comment by Melanie Mankamyer: or comment on population projections???	Comment by Samantha Rodriguez: Should we request updated info on this? 	Comment by Kenna Wurden-Foster: Tried to find the Clallam Bay-Sekiu UGA population G&O used in their facilities plan but couldn’t track it down. 
[bookmark: _Toc127025798]Sewer Connections
No new comments.
[bookmark: _Toc127025799]Industries in the Sewer Service Area
No new comments.



[bookmark: _Toc127025800]3.0 - REGULATORY REQUIREMENTS
The purpose of this section is to identify the federal, state, and local regulations that affect the planning and design of wastewater facility improvements and the potential funding sources for these improvements. Clallam Bay’s and Sekiu’s existing WWTPs and outfalls are located in Washington State and are therefore regulated by the Department of Ecology.  Collection system projects are not covered in this chapter; however, the permitting required for these projects will likely include local and Clallam County permits and also potentially an Archeological and Cultural Resources Survey depending on the funding source. For alternative reference the Clallam Bay Corrections Center permit information has been included as well. 
[bookmark: _Toc127025801]Federal Clean Water Act – NPDES
Please reference pages 3-1 to 3-3 in the GP. 
The current NPDES Permit for Clallam Bay WWTP (WA002443) was issued on December 1, 2018 and expires November 30, 2023. See Appendix E. 
The most recent NPDES Permit for Sekiu (WA0024449) was issued September 4, 2014 and expired September 30, 2019. According to the Washington State Department of Ecology (Ecology), expired permits remain in effect until either the permittee applies for renewal or Ecology requests action on the part of the permittee. 
The current NPDES permit for Clallam Bay Corrections Center (WA0039845) expired January, 31, 2022. A permit renewal application has been submitted and received by Ecology, so in accordance with RCW 34.05.422(3) and WAC 173-220-180(5), the current permit and its terms and conditions are administratively extended and will remain in effect and enforceable until a new permit is issued.  See Appendix E.
[bookmark: _Toc127025802]Puget Sound Nutrient General Permit	Comment by Scott Wilson: Update this section now that the permit has been issued.	Comment by Sam Rodriguez: Updated
The Department of Ecology has instituted the new Puget Sound Nutrient General Permit (PSNGP) to limit the growth of nutrients discharged into the Puget Sound by wastewater treatment facilities. The PSNGP applies to both the Sekiu and Clallam Bay WWTPs as they are two of the 58 publicly‑owned domestic wastewater treatment plants discharging into the Washington Waters of the Salish Sea. The PSNGP also applies to the Clallam Bay Corrections Center. The PSNGP went into effect April 1, 2022, for Clallam Bay WWTP and Sekiu WWTP, and March 1, 2022, for the Clallam Bay Corrections Center.  See Appendix E for permits. 
The PSNGP identifies the Clallam Bay WWTP, Sekiu WWTP, and Clallam Bay Corrections Center WWTP under Special Condition S6, Category S, (WWTPs with small loads).  
Requirements for both Sekiu and Clallam Bay as identified in the PSNGP, include:
Monitoring: Monitor and report per the requirements in PSNGP S7.C. This requirement adds sampling and reporting for Total Ammonia, Nitrate & Nitrite, TKN, and Total Inorganic Nitrogen.  
Nitrogen Optimization Plan: Submit one Optimization Report per the requirements in PSNGP S6.B. This consists of a developing, implementing, and maintaining a Nitrogen Optimization Plan, including treatment process performance assessment and optimization implementation.  This plan must be submitted by March 31, 2026.
AKART Analysis: Submit an AKART Analysis per the requirements in S6.C.  This analysis shall be done in accordance with RCW 90.48 for the purposes of evaluating reasonable treatment alternatives capable of reducing Total Inorganic Nitrogen (TIN).  This report must be submitted by December 31, 2025. Permittees who maintain an annual TIN average of <10 mg/L and do not document an increase in load in their DMRs do not have to submit the AKART Analysis. 
[bookmark: _Toc127025803]Federal Endangered Species Act 
Please refer to page 3-3 in the GP. 
[bookmark: _Toc127025804]National Environmental Policy Act (NEPA)
Please refer to page 3-4 in the GP. 
[bookmark: _Toc127025805]State Environmental Review Process (SERP)
Per Washington State Department of Ecology Publication 20-10-024, the Clean Water Act requires Ecology to ensure a complete review of the potential environmental impacts of treatment works projects financed through the State Water Pollution Control Revolving Fund.  Ecology may use the National Environmental Policy Act (NEPA) or they may provide a state equivalent review for approval by the EPA.  This review is referred to as the State Environmental Review Process, or SERP.	Comment by Kenna Wurden-Foster: Appendix G of this publication (https://apps.ecology.wa.gov/publications/documents/2010024.pdf) talks about Conservation Based Tillage Systems… Not sure it’s the correct appendix to be referencing. Maybe this publication will be included with our report amendment as Appendix G, and we’re just referring to the entire publication? I think that makes the most sense… I revised to reflect this.
The components of environmental review (facility plan, reasonable alternative, SEPA, permitting, mitigation, public outreach) provide the necessary items for Ecology to make a SERP determination.  These components make up what is often referred to as a SERP package.
The SERP package contains elements of environmental and cultural review that Ecology can use to make a complete SERP review of the project. The SERP package requirements were updated in January 2021 and include the following components: 
1. SEPA Review Documentation including the SEPA checklist and Threshold Determination
2. Evidence of public participation opportunities throughout the project 
3. Documentation of the socioeconomic, Environmental Justice and Civil Rights impacts of the project
4. Completed Ecology Executive Order 21-02/Section 106 Cultural Resources Review 
5. Designated Equivalency Projects Section 
6. Documentation of other permits, environmental laws or consultations triggered by the project or its funding  
The SERP package is submitted to the Ecology project manager and environmental coordinator for review. The SERP deadline depends on the loan type and phase of the project being funded (i.e., planning, design, construction, etc.).  Table 2-1 shows the timing for various loan types and phases.
[bookmark: _Toc127019603]Table 2-1:  SERP Timing
	Loan Type/Phase
	SERP Deadline

	Planning Phase
	Include as a deliverable in the funding agreement

	Design Phase
	Include as a deliverable in the funding agreement

	Design & Construction Phase
	Before starting construction

	Construction Only Phase
	Before signing the funding agreement


[bookmark: _Toc127025806]State Environmental Policy Act (SEPA)
Please reference page 3-9 in the GP.
A SEPA has been completed for the GP Amendments and is in Appendix G. 	Comment by Samantha Rodriguez: SEPA has not been completed who do we contact about this? 
[bookmark: _Toc127025807]Investment Grade Efficiency Audit (IGEA)
Per Engrossed Substitute House Bill 1497 Section 1021 projects involving repair, replacement, or improvement of a wastewater treatment plant or other public works facility for which an investment grade audit is obtainable, the public works board must require as a contract condition that the project sponsor undertake an investment grade audit.
There are currently four ways that a project can meet the IGEA requirement:
1. Provide documentation that IGEA requirements have been met in the past
· An audit showing potential energy savings
· A design review
· Documentation must be less than 3 years old
2. Provide a third-party design review of the project
· The design review will focus on the energy intensive process: motors, pumps, blowers, etc.
· A design firm can sub-out to a qualified third party for “peer review” on the energy components
· The design review can also be conducted by the power provider, if available.
3. Demonstrate that the project has no “obtainable” energy savings 
· This only applies to projects receiving funding with no energy use, i.e., “pipes and pavement”
4. Complete a preliminary energy audit and/or an IGEA on the existing system
· An IGEA will identify cost effective energy strategies to save power and money
· The audit can be prepared by the power provider or an Energy Services Company (ESCO) 
[bookmark: _Toc127025808]Cost and Effectiveness Analysis (CEA)
Projects receiving funding from the Clean Water State Revolving Fund (CWSRF) must certify that a Cost and Effectiveness Analysis (CEA) has been conducted. A CEA must include a comparison of the life-cycle costs of alternatives, taking into account:
· The cost of constructing the project or activity
· The cost of operating and maintaining the project or activity over the life of the project or activity
· The cost of replacing the project or activity
· The selection, to the maximum extent practicable, of a project or activity that maximizes the potential for efficient water use, reuse, recapture, and conservation, and energy conservations.
The CEA certification is completed in the Ecology Administration of Grants and Loans system (EAGL), and must occur prior to loan signing for activity projects, facility design projects, facility construction projects, and combined facility design/construction projects.  The content of this plan is intended to cover the CEA requirements for the recommended projects.
[bookmark: _Toc127025809]Archaeological and Cultural Resources Survey
In April 2021, the Governor of Washington signed Executive Order 21-02 which requires state agencies to review capital construction projects for potential impacts to cultural resources if state funds are being used. This review is to be done in conjunction with the Department of Archaeological and Historic Preservation (DAHP) and any affected Tribes. 
If the project receives federal funding, the federal counterpart to Executive Order 21-02, Section 106 of the National Historic Preservation Act will be required instead. On the part of the funding recipient the cultural review process forms are the same and are still submitted to the Ecology project manager and environmental coordinator. 
Unless one has been completed recently, an archaeological and cultural resources survey will need be completed during any design phase of WWTP improvements projects where ground disturbance is required (including geotechnical testing). During design, the County will contract with a state approved archaeologist to perform the survey and to consult with the DAHP and affected Tribes. The archaeologist’s report will include survey findings as well as any recommended mitigations such as construction monitoring.
Note that for projects that will be using Department of Ecology funding, the cultural resources must be completed before any ground disturbance, and Department of Ecology will need to perform its own cultural resources review, getting concurrence from DAHP and tribes.
[bookmark: _Toc127025810]Stormwater Permitting in the State of Washington
As part of the federal Clean Water Act, the Department of Ecology administers the State of Washington’s Construction Stormwater General Permit. Construction runoff is considered a point source of water pollution and therefore an NPDES permit is required. The State of Washington has developed a General Permit for Construction Stormwater.
Construction stormwater permit coverage is required if the project disturbs more than one-acre of land and the possibility exists of stormwater runoff entering waters of the state or conveyance systems that deliver stormwater to waters of the state. 
As such, depending on project size, future WWTP improvements may require coverage under the Construction Stormwater General Permit.  This would entail preparation of a project-specific Stormwater Pollution Prevention Plan (SWPPP), which would be submitted to and reviewed/approved by the County during the design phase. 
[bookmark: _Toc127025811]Shoreline Permit 
Please reference page 3-10 in the GP.
[bookmark: _Toc127025812]Hydraulic Project Approval 
Please reference page 3-11 in the GP.
[bookmark: _Toc127025813]Clallam County Codes
The collection systems and treatment facilities are located within Clallam County’s jurisdiction. It is anticipated that the following permits will be required by the County:
· Building Permit (to include plumbing and electrical)
· Land Disturbance / Critical Areas Permit
· SEPA Checklist
· Right-of-way / Utility Encroachment Permits
· Shoreline Permit (dependent on alternative selection)
· Zoning Conditional Use Permit (dependent upon alternative selection)
· Critical Area Permit (dependent upon alternative selection) 
· Cultural Resource Site Assessment  
[bookmark: _Toc127025814]Regulatory Summary
A summary of the regulatory requirements for improvements to the Sekiu and Clallam Bay WWTPs is presented in Table 2-2. 
[bookmark: _Toc127019604]Table 2-2:  Summary of Regulatory Requirements
	Permit/Report
	Agency
	Comments/Timeframe

	NPDES Permit
	Department of Ecology
	The design of future improvements will meet current and anticipated future NPDES requirements. 

	NEPA
	Federal – varies depending on project/federal trigger
	To be submitted during design phase if project receives federal funding (such as USDA). Environment Assessment to be completed prior to construction.

	SERP
	Department of Ecology (as required by EPA)
	Timeframe varies, see Table 2-1.

	SEPA
	County/Ecology
	Planning SEPA: To be submitted with this report.
Project SEPA: If required by SERP, to be submitted per Table 2-1.

	IGEA
	Department of Ecology
	To be completed during design phase.

	CEA
	Department of Ecology
	Certification to be completed prior to loan signing with Ecology.

	Cultural/Archaeological Survey
	DAHP/Clallam County
	To be completed during design phase.

	Shoreline Permit
	Clallam County
	To be submitted during design phase.

	HPA
	WDFW / USAC
	Not required for wastewater treatment plant. Will be required for any outfall project.

	Aquatic Lease
	WDNR
	May be required for outfall improvements, to be completed during the design phase.

	Construction Stormwater Permit
	Department of Ecology
	To be submitted during design phase.

	Building, Electrical and Plumbing Permits
	Clallam County
	To be submitted during design phase.


[bookmark: _Toc127025815]Funding 	Comment by Melanie Mankamyer: This belongs someplace else… like Ch 9	Comment by Sam Rodriguez: I agree might fit better in chapter 9 	Comment by Kenna Wurden-Foster: Is there a reason why this hasn’t been moved to Chapter 9?
The main funding options for the Sekiu and Clallam Bay projects are listed below. Funding options are often dependent upon the stage of planning and construction the project is in, the financial hardship of the community the WWTPs are serving and the overall demonstrated need of the project. Please reference the funding table in Appendix C.	Comment by Scott Wilson: Update this paragraph	Comment by Sam Rodriguez: Fixed the issues, but was there more you wanted here?
[bookmark: _Toc127025816]Department of Ecology – CWSRF
The Integrated Water Quality Funding program is the DOE’s application process for funding utilizing the State Revolving Fund (SRF). Loan interest rates depend on the loan term and up to $150,000,000 is available statewide. Communities that qualify for hardship status are eligible for up to $5,000,000 in grants/loan forgiveness (Please see Table 9-7). Applicants can apply for planning, design or construction funding. 
The DOE application opens annually in August and applicants hear about funding awards in January of the following year. 
Please reference page 9-8 in the GP.
[bookmark: _Toc127025817]USDA – Rural Development – Water and Waste Disposal Loans and Grants
The USDA Rural Development (RD) loans and grants are federal funds distributed by the USDA on an as-available basis. Funds may be used for planning, design and construction and may be back dated. The application is open year-round and the processing time for applications is dependent upon the application. 
Please reference page 9-9 in the GP.
[bookmark: _Toc127025818]Department of Commerce – Community Development Block Grant 
Per the 2021 General Purpose Grant Overview, the “Community Development Block Grant is a state administered federal grant that funds eligible local governments for community development projects principally benefiting low- and moderate-income persons.” Eligibility for CDBG is dependent on the percentage of low- and moderate-income (LMI) people in the affected community (greater than 51%). According to the 2019 HUD LMI Data Clallam Bay has an LMI of 77.6%, which qualifies it for the CDBG grant funding, but the community of Sekiu does not have a listed LMI. A survey may need to be completed to determine eligibility. Construction awards up to $900,000 are available.
The CDBG application opens annually in the spring and is due in early June. Applicants hear about awards in September of the same year. Funds cannot be back dated for design and applicants are subject to “choice limiting actions” clause, which limits activities such as property acquisition, clearing, grading, site prep, construction contract awarding etc.
Please reference page 9-8 in the GP.
[bookmark: _Toc127025819]Rural Community Assistance Corporation
Rural Community Assistance Corporation (RCAC) helps small communities with loans for smaller capital needs projects, such as surveys or small improvements. Applications are available year‑round. 
[bookmark: _Toc446575087]
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[bookmark: _Toc127025820]4.0 – EXISTING FACILITIES
The purpose of this section is to describe the existing facilities within the Clallam Bay – Sekiu wastewater collection and treatment systems. These facilities include pressure and gravity sewers, lift stations, wastewater treatment plants, and outfalls.
[bookmark: _Toc127025821]Wastewater Collection System
No new comments.
[bookmark: _Toc127025822]Wastewater Treatment Plants
In late May 2021 the bearings for one of the two Sekiu RBC units failed.  The County contacted the equipment supplier (Walker Process Equipment) and procured new bearings and moved forward with repairs.  Up until that point in time, the RBC motor and drive assemblies have performed well and planning efforts are to continue focusing on keeping the existing RBC equipment running until the proposed plant upgrade is finalized.
Inland and uphill from the communities of Sekiu and Clallam Bay is the Clallam Bay Corrections Center. The Corrections Center has a WWTP with an average daily flow of 0.116 MGD. The plant consists of a headworks, two lagoons, and chlorine disinfection. After headworks, wastewater flows to an aerated lagoon for BOD removal, and then to an unaerated lagoon for additional polishing and liquids-solids separation. The unaerated lagoon is dredged periodically to remove accumulated solids. Effluent from the unaerated lagoon flows to the chlorine contact basin for disinfection. The plant’s final effluent flows toward Sekiu, paralleling Access Road, to combine with the effluent from the Sekiu Wastewater Treatment Plant and outfall to Clallam Bay.  
The Corrections Center is a potential location for a new centralized WWTP to treat the combined sewage from the Clallam Bay, Sekiu, and Corrections Center Wastewater Treatment Plants. Further discussion of this centralized WWTP option can be found in Chapters 7.0 and 10.0.
Combining the wastewater from the Corrections Center with wastewater from Sekiu is another option discussed further in Chapters 7.0 and 10.0. 
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5.0 - EXISTING AND PROJECTED WASTEWATER FLOWS AND CHARACTERISTICS
This section describes and analyzes the existing and future flows and loadings to the wastewater treatment facility through a 24-year planning period (2046).  Quantifying the existing loading to the WWTPs is necessary to determine the level at which future flows and loadings will be used to size upgrades to the WWTPs that will be required to meet the demands of future growth and regulatory requirements. This section updates the 2018 Plan Chapter 5.
[bookmark: _Toc281199376][bookmark: _Toc322506780][bookmark: _Toc322986084][bookmark: _Toc324102969][bookmark: _Toc446575088][bookmark: _Toc127025824]Existing Wastewater Flows
[bookmark: _Toc127025825]Annual Average
Table 5-1 and Table 5-2 presents the annual average wastewater influent flows for the Clallam Bay WWTP and Sekiu WWTP during the years 2018 through 2022.  
[bookmark: _Ref287208882][bookmark: _Toc290973675][bookmark: _Toc322507601][bookmark: _Toc322985951][bookmark: _Toc446577277][bookmark: _Toc127019605]Table 5-1:  Clallam Bay WWTP Annual Average Flow
	Year
	Flow (MGD)

	2018
	0.0291

	2019
	0.0293

	2020
	0.0351

	2021
	0.0378

	2022
	0.0417

	Average =
	0.0346



[bookmark: _Toc127019606]Table 5-2:  Sekiu WWTP Annual Average Flow
	Year
	Flow (MGD)

	2018
	0.0693

	2019
	0.0517

	2020
	0.0689

	2021
	0.0696

	2022
	0.0558

	Average =
	0.0631



[bookmark: _Toc127025826]Monthly Average
Table 5-3 and Table 5-4 presents monthly average flow measured at the WWTPs for the years 2018 through 2022. It also shows wet weather (November – December) and dry weather (June – August) averages for each year. 


[bookmark: _Ref287208935][bookmark: _Toc290973676][bookmark: _Toc322507602][bookmark: _Toc322985952][bookmark: _Toc446577278][bookmark: _Toc127019607]Table 5-3:  Clallam Bay WWTP Monthly Average Flow
	Month / Year
	Flow (MGD)

	
	2018
	2019
	2020
	2021
	2022

	Jan
	NA
	0.0589
	0.0707
	0.0660
	0.0519

	Feb
	0.0363
	0.0321
	0.0465
	0.0408
	0.0291

	Mar
	0.0235
	0.0227
	0.0255
	0.0376
	0.0375

	Apr
	0.0314
	0.0248
	0.0213
	0.0225
	0.0369

	May
	0.0197
	0.0214
	0.0219
	0.0194
	0.0296

	Jun
	0.0222
	0.0221
	0.0229
	0.0210
	0.0266

	Jul
	0.0210
	0.0239
	0.0227
	0.0217
	0.0240

	Aug
	0.0199
	0.0213
	0.0217
	0.0198
	0.0212

	Sep
	0.0231
	0.0247
	0.0261
	0.0251
	0.0222

	Oct
	0.0243
	0.0336
	0.0283
	0.0399
	0.0205

	Nov
	0.0398
	0.0322
	0.0481
	0.0787
	0.0314

	Dec
	0.0611
	0.0355
	0.0609
	0.0614
	0.0673

	Annual Average:
	0.0293
	0.0294
	0.0347
	0.0378
	0.0332

	Wet Weather (Nov-Feb) Average
	0.0457
	0.0397
	0.0566
	0.0617
	0.0449

	Dry Weather (June-Sep) Average
	0.0215
	0.0230
	0.0233
	0.0219
	0.0235



[bookmark: _Toc127019608]Table 5-4:  Sekiu WWTP Monthly Average Flow
	Month/ Year
	Flow (MGD)

	
	2018
	2019
	2020
	2021
	2022

	Jan
	0.1559
	0.1204
	0.1800
	0.1175
	0.0925

	Feb
	0.0669
	0.0590
	0.0800
	0.0815
	0.0497

	Mar
	0.0537
	0.0334
	0.0443
	0.0658
	0.0668

	Apr
	0.0883
	0.0579
	0.0350
	0.0379
	0.0674

	May
	0.0281
	0.0259
	0.0365
	0.0276
	0.0573

	Jun
	0.0230
	0.0217
	0.0361
	0.0270
	0.0453

	Jul
	0.0221
	0.0289
	0.0290
	0.0234
	0.0324

	Aug
	0.0202
	0.0233
	0.0270
	0.0222
	0.0219

	Sep
	0.0421
	0.0441
	0.0469
	0.0460
	0.0206

	Oct
	0.0489
	0.0798
	0.0746
	0.1102
	0.0201

	Nov
	0.1241
	0.0580
	0.1099
	0.1689
	0.0725

	Dec
	0.1487
	0.0673
	0.1192
	0.1088
	0.1298

	Annual Average:
	0.0685
	0.0516
	0.0682
	0.0697
	0.0564

	Wet Weather (Nov-Jan) Average
	0.1239
	0.0762
	0.1223
	0.1192
	0.0861

	Dry Weather (June-Aug) Average
	0.0268
	0.0295
	0.0347
	0.0296
	0.0300





[bookmark: _Toc127025827]Peak Month and Peak Day
Tables 5-5 and 5-6, below, summarize the peak month and peak day flows as recorded at Clallam Bay WWTP and Sekiu WWTP for the years 2018 through 2022.  Peak month and peak day flows for both treatment plants have historically occurred during the winter months, and typically coincide with rain events and inflow and infiltration (I&I) in the collection system.
[bookmark: _Toc127019609]Table 5-5:  Clallam Bay WWTP Peak Month and Peak Day Flows
	Year
	Peak Month Flow (MGD)
	Month
	Peak Day Flow (MGD)
	Month

	2018
	0.061
	December
	0.106
	November

	2019
	0.059
	January
	0.156
	January

	2020
	0.071
	January
	0.191
	February

	2021
	0.079
	November
	0.243
	December

	2022
	0.067
	January
	0.213
	December

	Average =
	0.067
	Average =
	0.182
	

	Maximum =
	0.079
	Maximum =
	0.243
	

	Percent of Limit (Avg) =
	56%
	
	
	

	Permit Limit =
	0.12
	
	
	



[bookmark: _Ref287208961][bookmark: _Toc290973677][bookmark: _Toc322507603][bookmark: _Toc322985953][bookmark: _Toc446577279][bookmark: _Toc127019610]Table 5-6:  Sekiu WWTP Peak Month and Peak Day Flows
	Year
	Peak Month Flow (MGD)
	Month
	Peak Day Flow (MGD)
	Month

	2018
	0.156
	January
	0.475
	November

	2019
	0.120
	January
	0.539
	January

	2020
	0.180
	December
	0.394
	December

	2021
	0.169
	November
	0.493
	November

	2022
	0.130
	December
	0.496
	December

	Average =
	0.151
	Average =
	0.480
	

	Maximum =
	0.180
	Maximum =
	0.539
	

	Percent of Limit (Avg) =
	104%
	
	
	

	Permit Limit =
	0.145
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[bookmark: _Toc127025828]Existing Wastewater Loadings (BOD5, TSS)
The influent wastewater quality for both plants is characterized below in Tables 5-7 through 5-10 in terms of 5-day Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS). BOD5 and TSS are the primary concern due to their influence on sizing and selection of wastewater treatment facilities.  
[bookmark: _Ref287209030][bookmark: _Toc290973678][bookmark: _Toc322507604][bookmark: _Toc322985954][bookmark: _Toc446577280][bookmark: _Toc127019611]Table 5-7:  Clallam Bay WWTP Influent BOD5 and TSS Loading
	Year
	Average Daily BOD5
(lb/day)
	Max Month BOD5
(lb/day)
	Average Daily TSS
(lb/day)
	Max Month
TSS
(lb/day)

	2018
	45.0
	62.5
	37.8
	62.1

	2019
	53.9
	69.9
	43.4
	60.0

	2020
	62.9
	85.0
	52.0
	86.2

	2021
	60.1
	75.7
	47.6
	66.2

	2022
	57.3
	68.1
	46.4
	67.5

	Average =
	55.8
	72.2
	45.4
	68.4

	Maximum =
	62.9
	85.0
	52.0
	86.2

	Percent of Limit (Avg) =
	
	54%
	
	40%

	Permit Limit =
	
	135
	
	171



[bookmark: _Toc127019612]Table 5-8:  Clallam Bay WWTP Influent BOD Loading, Summer and Winter
	Summer = June-Sep

Winter = Nov - Feb
	Summer BOD5in
	Summer BOD5in
	Winter BOD5in
	Winter BOD5in

	
	(mg/L)
	(lb/day)
	(mg/L)
	(lb/day)

	Average =
	337.5
	54.0
	186.0
	65.4



[bookmark: _Toc127019613]Table 5-9:  Sekiu WWTP Influent BOD5 and TSS Loading
	Year
	Average Daily BOD5
(lb/day)
	Max Month BOD5
(lb/day)
	Average Daily TSS
(lb/day)
	Max Month
TSS
(lb/day)

	2018
	33.6
	63.7
	28.3
	58.5

	2019
	40.8
	103.4
	35.1
	73.3

	2020
	48.0
	88.1
	47.5
	99.3

	2021
	49.4
	87.7
	43.8
	75.6

	2022
	42.3
	71.3
	33.4
	52.9

	Average =
	42.8
	82.8
	37.6
	71.9

	Maximum =
	49.4
	103.4
	47.5
	99.3

	Percent of Limit (Avg) =
	
	61%
	
	42%

	Permit Limit =
	
	135
	
	171



[bookmark: _Toc127019614]Table 5-10:  Sekiu WWTP Influent BOD5 Loading, Summer and Winter
	Summer = July-Sep

Winter = Nov - Jan
	Summer BOD5in
	Summer BOD5in
	Winter BOD5in
	Winter BOD5in

	
	(mg/L)
	(lb/day)
	(mg/L)
	(lb/day)

	Average =
	348.9
	66.5
	46.3
	28.2



Peak month influent BOD5 loading is currently about 72.2 lb/day, or 54% of the permit limit for Clallam Bay, and 82.8 lb/day, or 61% of the permit limit for Sekiu. Figure 5-1 below shows that January historically has high BOD loads and the highest flows at the Clallam Bay WWTP. Figure 5-2 below shows that September historically has high BOD loads entering the Sekiu WWTP and January has high flow.  
[bookmark: _Toc127025892]Figure 5-1: Clallam Bay Monthly Average Influent BOD5 (lb/day) 2018-2022


[bookmark: _Toc127025893]Figure 5-2: Sekiu Monthly Average Influent BOD5 (lb/day) 2018-2022

[bookmark: _Toc127025829]Existing Nutrient Concentrations
Tables 5-11 and 5-12 below show the results of recent sampling analyzing influent and effluent nutrient levels for Clallam Bay WWTP and Sekiu WWTP. The data suggest that average influent nutrient and CBOD5 concentrations throughout the year for both treatment plants are comparable to typical medium- to high-strength municipal wastewater. The BOD5:TKN ratios were estimated based on a CBOD/BOD conversion factor of 0.83, as is used in WAC 173‑221‑050. The estimated BOD5:TKN ratios suggest both plants should generally have the capability for denitrification year‑round. 
[bookmark: _Toc127019615]Table 5-11: Clallam Bay WWTP Nutrient Concentrations
	 
	INFLUENT
	EFFLUENT

	Sample Date
	TKN
(mg/L)
	AMMONIA
(mg/L)
	CBOD5
(mg/L)
	BOD5:TKN RATIO(1)
	TKN
(mg/L)
	AMMONIA
(mg/L)
	NOx
(mg/L)
	TIN
(mg/L)

	4/26/2022
	31
	22
	87
	2.8
	7.01
	3.82
	16.9
	23.91

	4/28/2022
	31.7
	21.7
	220
	6.9
	7.07
	3.63
	17.1
	24.17

	5/9/2022
	37.1
	32
	140
	3.8
	8.35
	5.46
	19.1
	27.45

	5/17/2022
	35.3
	27.8
	130
	3.7
	5.01
	2.53
	14.4
	19.41

	6/9/2022
	38
	37.9
	210
	5.5
	1.81
	0.415
	12.4
	14.21

	6/13/2022
	28
	28
	200
	7.1
	4.83
	1.89
	12.9
	17.73

	7/13/2022
	45
	34.4
	180
	4.0
	34.9
	1.6
	17.7
	51.5

	7/27/2022
	52.3
	38.9
	310
	5.9
	3.24
	0.806
	16.6
	16.24

	8/11/2022
	51.8
	42.8
	340
	6.6
	2.93
	1.48
	13
	17.83

	8/22/2022
	89.5
	65.7
	380
	4.2
	3.35
	0.833
	14.9
	19.55

	9/8/2022
	57
	43.5
	260
	4.6
	3.95
	0.813
	16.2
	18.75

	9/27/2022
	53.4
	42.4
	300
	5.6
	2.08
	0.885
	14.8
	15.18

	10/12/2022
	39.6
	30.5
	170
	4.3
	3.66
	0.875
	13.1
	16.46

	10/17/2022
	52.3
	30.5
	280
	5.4
	5.85
	0.729
	13.5
	20.55

	11/2/2022
	40.5
	41.5
	190
	4.7
	4.69
	0.635
	12.8
	18.29

	11/9/2022
	33.4
	24.5
	140
	4.2
	4.99
	0.565
	14.7
	20.59

	12/15/2022
	25.4
	21.1
	110
	4.3
	4.22
	0.364
	13.6
	15.52

	12/27/2022
	42.4
	24.3
	140
	3.3
	6.76
	1.24
	15.6
	24.46

	AVERAGE
	43.5
	33.9
	210.4
	5.8
	6.3
	1.7
	14.8
	21.2


[bookmark: _Toc281199378][bookmark: _Toc322506782][bookmark: _Toc322986086][bookmark: _Toc324102971][bookmark: _Toc446575089](1)  BOD5:TKN ratios use measured CBOD5 concentrations with the following conversion to BOD5 as used in WAC 173-221-050: BOD5 = CBOD5 / 0.83.

[bookmark: _Toc127019616]Table 5-12: Sekiu WWTP Nutrient Concentrations
	
	INFLUENT
	EFFLUENT

	Sample Date
	TKN
(mg/L)
	AMMONIA
(mg/L)
	CBOD5
(mg/L)
	BOD5:TKN RATIO(1)
	TKN
(mg/L)
	AMMONIA
(mg/L)
	NOx
(mg/L)
	TIN
(mg/L)

	4/26/2022
	15.6
	7.2
	19
	1.5
	2.23
	0.086
	11.4
	11.486

	4/28/2022
	16
	7.94
	120
	9.0
	2.06
	0.08
	9.26
	9.34

	5/9/2022
	22.4
	20.6
	96
	5.2
	4.61
	1.34
	13.7
	15.04

	6/9/2022
	20
	20.2
	110
	6.6
	0.872
	0.394
	13.3
	13.694

	6/13/2022
	30.8
	32.3
	140
	5.5
	2.9
	0.885
	1.91
	2.795

	7/13/2022
	49.2
	40.4
	170
	4.2
	13.2
	5.28
	26.7
	31.98

	7/27/2022
	53.8
	40.8
	320
	7.2
	7.96
	5.77
	28.8
	34.57

	8/11/2022
	41.2
	36
	340
	9.9
	4.71
	1.28
	20.4
	21.68

	8/22/2022
	58.3
	40.3
	380
	7.9
	6.79
	3.36
	28.8
	32.16

	9/8/2022
	53.2
	46.8
	200
	4.5
	12.8
	9.88
	28.6
	38.48

	9/27/2022
	64.4
	59.2
	380
	7.1
	4.06
	5.42
	25
	30.42

	10/12/2022
	29.8
	19.2
	180
	7.3
	2.45
	1.18
	22.5
	23.68

	10/17/2022
	54.1
	35.6
	250
	5.6
	4.95
	0.567
	22.4
	22.967

	11/2/2022
	6.08
	4.05
	37
	7.3
	3.08
	0.157
	4.76
	4.917

	11/9/2022
	6.71
	2.56
	46
	8.3
	2.78
	0.152
	4.78
	4.932

	12/15/2022
	7.97
	3.92
	32
	4.8
	1.27
	0.054
	5.46
	5.514

	12/27/2022
	11.6
	8
	29
	3.0
	0.729
	0.108
	7.78
	7.888

	AVERAGE
	48.3
	40.0
	146.1
	4.6
	5.1
	3.2
	11.2
	14.4


(1)  BOD5:TKN ratios use measured CBOD5 concentrations with the following conversion to BOD5 as used in WAC 173-221-050: BOD5 = CBOD5 / 0.83.
[bookmark: _Toc127025830]Clallam Bay Corrections Center Flows and Loadings
Some of the proposed wastewater treatment alternatives discussed in Chapters 7.0 and 10.0 consider combining wastewater flows from Clallam Bay and Sekiu with flows from the Clallam Bay Corrections Center in one centralized treatment plant. For reference, existing flows for the Clallam Bay Corrections Center are listed below in Tables 5-13 and 5-14.
[bookmark: _Toc127019617]Table 5-13:  Clallam Bay Corrections Center WWTP Annual Average Flow
	Year
	Influent Flow (MGD)
	Effluent Flow (MGD)

	2018
	0.140
	0.157

	2019
	0.118
	0.129

	2020
	0.116
	0.140

	2021
	0.088
	0.111

	2022
	0.046
	0.059

	Average =
	0.116
	0.134



[bookmark: _Toc127019618]Table 5-14:  Clallam Bay Corrections Center WWTP Peak Month and Peak Day Influent Flows
	Year
	Peak Month Flow (MGD)
	Month
	Peak Day Flow (MGD)
	Month

	2018
	0.160
	January
	0.223
	November

	2019
	0.155
	January
	0.245
	January

	2020
	0.141
	January
	0.183
	January

	2021
	0.124
	February
	0.176
	February

	2022
	0.059
	December
	0.126
	November

	Average =
	0.128
	Average =
	0.191
	

	Maximum =
	0.160
	Maximum =
	0.245
	

	Percent of Limit =
	121%
	
	
	

	Permit Limit =
	0.12
	
	
	



[bookmark: _Toc127019619]Table 5-15:  Clallam Bay Corrections Center WWTP Influent CBOD5 and TSS Loading
	Year
	Average Daily CBOD5
(lb/day)
	Max Month CBOD5
(lb/day)
	Average Daily TSS
(lb/day)
	Max Month
TSS
(lb/day)

	2018
	170
	201
	232
	258

	2019
	161
	206
	214
	245

	2020
	131
	160
	204
	239

	2021
	123
	139
	171
	226

	2022
	82.4
	102
	84.8
	112

	Average =
	114
	161
	181
	216

	Maximum =
	170
	206
	232
	258

	Percent of Limit (Avg)=
	
	58%
	
	83%

	Permit Limit =
	
	278(1)
(335 lb/day BOD5)
	
	260


(1)  Permitted design criteria includes maximum month BOD5 influent loading of 335 lb/day. Per the facility’s permitted monitoring requirements, CBOD5 is monitored, not BOD5, so the permitted BOD5 influent loading has been converted to CBOD5 using the following conversion, as used in WAC 173‑221-050: CBOD5 = CBOD5 * 0.83.

[bookmark: _Toc127019620]Table 5-16:  Clallam Bay Corrections Center WWTP Influent CBOD5 Loading, Summer and Winter
	Summer = June-Sep

Winter = Nov - Feb
	Summer CBOD5in
	Summer CBOD5in
	Winter CBOD5in
	Winter CBOD5in

	
	(mg/L)
	(lb/day)
	(mg/L)
	(lb/day)

	Average =
	193
	130
	153
	135


[bookmark: _Toc127025831]Future Projected Wastewater Flows
Wastewater average daily flow is projected to increase at a growth rate of 1.0% for both Clallam Bay WWTP and Sekiu WWTP. This growth rate was determined based on historical growth and future anticipated developments within the Clallam Bay and Sekiu urban growth area, as reported in the 2018 Facilities Plan.  Census data from 2020 estimates the Clallam Bay Sekiu UGA population to be 535.  The average population growth rate from 2000 to 2020 is -1.5%.  Table 5-17 below shows the estimated Clallam Bay – Sekiu UGA population projected for 2022 and 2046, based on the 2017 population estimate noted in the 2018 Facilities Plan.
[bookmark: _Toc127019621]Table 5-17:  Clallam Bay and Sekiu UGA Population Projections
	
	Existing (2022)
	Projected (2046)

	UGA Population Estimate(1)
	591
	750


(1) Population calculated using State OFM estimated 2017 population escalated by the 1 percent annual growth rate noted in the 2007 Clallam County Urban Growth Area Analysis and 10-Year Review.

Tables 5-18 and 5-19 below shows the existing and projected average and peak flows to the Clallam Bay WWTP and Sekiu WWTP, respectively.
[bookmark: _Ref287209052][bookmark: _Toc290973679][bookmark: _Toc322507605][bookmark: _Toc322985955][bookmark: _Toc446577281][bookmark: _Toc127019622]Table 5-18:  Clallam Bay WWTP Projected Flows
	
	Permit Limit
	Existing (2022)
	Projected (2046)

	Average Daily Flow (MGD)
	--
	0.033
	0.042

	Peak Month Flow (MGD)
	0.120
	0.079
	0.085

	Peak Day Flow (MGD)
	--
	0.243
	0.308



[bookmark: _Toc127019623]Table 5-19:  Sekiu WWTP Projected Flows
	
	Permit Limit
	Existing (2022)
	Projected (2046)

	Average Daily Flow (MGD)
	--
	0.063
	0.080

	Peak Month Flow (MGD)
	0.145
	0.180
	0.192

	Peak Day Flow (MGD)
	--
	0.539
	0.685



Average influent flows seen at the Clallam Bay Corrections Center WWTP have been decreasing over at least the past five years, and the Clallam Bay Corrections Center is not expected to grow in the foreseeable future, so future projections for the Corrections Center WWTP have been determined using a conservative growth rate of 0.0%.  The 2022 average daily flow was 0.046 MGD. The existing and projected average and peak flows to the Clallam Bay Corrections Center WWTP are shown below in Table 5-20.
[bookmark: _Toc127019624]Table 5-20:  Clallam Bay Corrections Center WWTP Projected Flows
	
	Permit Limit
	Existing (2022)
	Projected (2046)

	Average Daily Flow (MGD)
	--
	0.102
	0.102

	Peak Month Flow (MGD)
	0.120 (influent)
	0.128
	0.128

	Peak Day Flow (MGD)
	--
	0.191
	0.191


[bookmark: _Toc281199379][bookmark: _Toc322506783][bookmark: _Toc322986087][bookmark: _Toc324102972][bookmark: _Toc446575090][bookmark: _Toc127025832]Future Projected Wastewater Loadings (BOD, TSS)
[bookmark: _Ref287209097][bookmark: _Toc290973681]Influent loadings of BOD and TSS are expected to increase proportionally with increase in flow for the Clallam Bay and Sekiu WWTPs. In other words, the concentration will remain the same, while the loading will increase as the flow increases.  Table 5-21 and Table 5-22 show the projected loadings to the Clallam Bay WWTP and the Sekiu WWTP, respectively. 
[bookmark: _Ref409376959][bookmark: _Toc322507607][bookmark: _Toc322985957][bookmark: _Toc446577285][bookmark: _Toc127019625]Table 5-21:  Clallam Bay WWTP Projected Loadings
	
	Permit Limit
	Existing (2022)
	Projected (2046)

	Average BOD5 (lb/day)
	--
	56
	71

	Peak Month BOD5 (lb/day)
	135
	72
	92

	Average TSS (lb/day)
	--
	45
	58

	Peak Month TSS (lb/day)
	171
	68
	87



[bookmark: _Toc127019626]Table 5-22:  Sekiu WWTP Projected Loadings
	
	Permit Limit
	Existing (2022)
	Projected (2046)

	Average BOD5 (lb/day)
	--
	43
	54

	Peak Month BOD5 (lb/day)
	135
	83
	105

	Average TSS (lb/day)
	--
	38
	48

	Peak Month TSS (lb/day)
	171
	72
	91



Figures 5-3 and 5-4 show the existing and projected influent flows and BOD5 loadings up to the year 2046 using on the 1.0% growth rate, for Clallam Bay WWTP and Sekiu WWTP, respectively. Peak month BOD5 loads are below design criteria limits for both Clallam Bay WWTP and Sekiu WWTP, but average flows are above the design criteria for the Sekiu plant showing that improvements to the WWTP should be made as soon as possible.
[bookmark: _Toc127025894]Figure 5-3: Clallam Bay WWTP Existing Peak Month Influent Loading and Flow 2018-2022. 
Projected Peak Month Influent Flow and Loading 2023-2046. 
Existing
Projected


[bookmark: _Toc127025895]Figure 5-4: Sekiu WWTP Existing Peak Month Influent Loading and Flow 2018-2022. 
Projected Peak Month Influent Flow and Loading 2023-2046. 
Projected
Existing

[bookmark: _Toc446575091][bookmark: _Toc53152085]

[bookmark: _Toc127025833]6.0 - COLLECTION SYSTEM EVALUATION 
[bookmark: _Hlk77780271]The purpose of this section is to evaluate the existing sewer collection system and existing sewer pumping facilities and their components with respect to capacity, reliability, and redundancy.
The collection system evaluation provided in the October 2018 General Sewer/Wastewater Facilities Plan was reviewed.  Observations with respect to the 2018 evaluation are provided below.
The lift station evaluation provided in the October 2018 General Sewer/Wastewater Facilities Plan was reviewed.  Observations with respect to the 2018 evaluation are provided below.
[bookmark: _Toc127025834]I/I Analysis
[bookmark: _Toc127025835]Flow Monitoring
No new comments.
[bookmark: _Toc127025836]Smoke Testing
No new comments.
[bookmark: _Toc127025837]Manhole Inspections
No new comments – repairs not identified in this section. See comments in CCTV Inspection section below.
[bookmark: _Toc127025838]CCTV Inspection
In reviewing the images of the concrete pipes in the October 2018 Plan, it did not appear that the concrete had been degraded sufficiently to warrant the complete replacement of the pipes “due to the age of the system”. Based on staff’s assessment that about 40% of the pipes inspected have separated or misaligned joints, we have assumed that the more cost-effective rehabilitation construction methods such as cure-in-place pipe could be used instead of pipe replacement in approximately half of the sewer mains.
[bookmark: _Toc127025839]Hydraulic Model
No new comments.
[bookmark: _Toc127025840]Lift Station Capacity Analysis
The 2018 evaluation was not clear as to the source of the lift station capacities. This analysis should be revisited after drawdown tests have been performed to confirm the pumping capacities of each lift station. 
[bookmark: _Toc127025841]Force Main Capacity Evaluation
This analysis should be revisited after drawdown tests have been performed to confirm the pumping capacities of each lift station. 
Additionally, the pumping capacity of the Westend Lift station should be increased to at least 80 gpm in order to achieve the recommended force main flushing velocity of 2.0 feet per second. Likewise, the pumping capacity of the Snob Hill Lift station cannot be decreased from 300 gpm since that flow is required to maintain the recommended force main flushing velocity of 2.0 feet per second.
[bookmark: _Toc127025842]Field Observations
No new comments.
[bookmark: _Toc127025843]Collection System Improvement Summary
The recommended projects descriptions have been updated to include rehabilitation construction methods where appropriate. Project cost estimates have also been updated to reflect the current scope, and reflect 2023 cost basis. Table 6-12 from the October 2018 General Sewer/Wastewater Facilities Plan has been updated below, and the revised detailed cost analyses for the recommended CIPs is included in Appendix F.
[bookmark: _Toc127019627]Table 6-12:  Collection System Improvement Projects	Comment by Scott Wilson: Update all costs	Comment by Kenna Wurden-Foster: Updated 2/7/23
	Project No.
	Project Name
	Project Description
	Cost

	CIP 1
	I/I Repair Program
	Replace 81 cleanout caps in Sekiu and Clallam Bay; conduct additional CCTV inspection for 3,475 feet in in the Sekiu Airport Road Basin (no change)
	 $166,100 	Comment by Melanie Mankamyer: Did the costs for CIP 1 and 2 get escalated to 2023?

	CIP 2
	Funk & Ballard Pipe Repairs
	Repair 6-inch side sewer located north of MH 6.02 in Funk & Ballards, repair one misaligned side sewer connection west of MH 6.02, install a flexible coupling on disjointed PVC pipes downstream of MH 6.02. (no change)
	 $56,900 

	CIP 3
	Snob Hill Basin I/I and Pipe Improvements (Phase I)
	Replace five sewer manholes (no change).
	 $147,200 

	CIP 4
	Area Drain Disconnection
	Disconnect area drain in school parking lot from the sanitary sewer; direct to a new infiltration trench west of the parking lot (no change)
	 $69,000 

	CIP 5
	Middle Point LS Basin I/I and Pipe Improvements
	Replace two side sewers, replace two manholes, install two new manholes and associated 120 LF of new pipe to eliminate a bend between MH 13.05 and MH 13.06 (from CCTV inspection) (no change)
	 $108,000 

	CIP 6
	Sekiu LS Basin I/I Improvements
	Replace three manholes (from CCTV inspection) (no change)
	 $98,000 

	CIP 7
	Clallam Bay I/I Improvements
	Replace two manholes (from field inspection) (no change)
	 $103,700 

	CIP 8
	Sekiu LS Basin Pipe Improvements
	Rehabilitate 3,340 LF of existing concrete pipe with 50% replacement and 50% CIPP; and replace 23 manholes 
	 $1,457,100 

	CIP 9
	Sekiu LS Airport Pipe Improvements
	PROJECT COMPLETED
	

	CIP 10
	Snob Hill Basin I/I and Pipe Improvements (Phase II)
	Rehabilitate 5,845 LF of existing concrete pipe with 50% replacement and 50% CIPP; and replace 13 manholes
	 $2,633,500 

	CIP 11
	West End LS Basin Pipe Improvements
	Rehabilitate 1,580 LF of existing concrete pipe with 50% replacement and 50% CIPP; and replace 4 manholes
	 $767,600 

	CIP 12
	Clallam Bay LS Pipe Improvements
	Rehabilitate 13,665 LF of existing concrete pipe with 50% replacement and 50% CIPP; and replace 63 manholes
	 $6,480,900 

	CIP 13
	Lighthouse LS Pipe Improvements
	Rehabilitate 3,680 LF of existing concrete pipe with 50% replacement and 50% CIPP; and replace 14 manholes 
	 $1,876,300 

	TOTAL:
	$13,964,300



[bookmark: _Toc127025844]Lift Station Improvement Summary
The recommended project cost estimates have been updated to reflect our recent experience with lift stations of similar size, and reflect 2023 cost basis. Table 6-13 from the October 2018 General Sewer/Wastewater Facilities Plan has been updated below, and the revised detailed cost analyses for the recommended CIPs is included in Appendix F.
[bookmark: _Toc127019628]Table 6-13:  Collection System Improvement Projects	Comment by Scott Wilson: Update costs
	Comment by Kenna Wurden-Foster: Updated 2/7/23
	Project No.
	Project Name
	Project Description
	Cost

	CIP 14
	West End LS
	New submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels, rehabilitate wet well.
	$777,300

	CIP 15
	Middle Point LS
	New submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels, rehabilitate wet well.
	$821,600

	CIP 16
	Snob Hill LS
	Convert station to submersible type with new submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels.
	$821,600

	CIP 17.P2
	Sekiu LS-Phase II
	New discharge meter in new vault, new control and telemetry panels, connect to existing electrical.
	$188,900

	CIP 18
	Olson LS
	New submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels, rehabilitate wet well.
	$732,600

	CIP 19 (1)
	Clallam Bay LS
	Convert station to submersible type with new submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels.
	$690,200

	CIP 20 (1)
	Lighthouse LS 
	New submersible pumps with rail system for removal, new piping and valves in new valve vault, new control and telemetry panels, rehabilitate wet well.
	$878,300

	TOTAL:
	$4,910,500


(1) Note that the 2018 Facilities Plan switches CIP 19 and CIP 20 in Figure 6-20, Table 6-13, and Figure 8-4. To avoid future confusion, the labels on these figures and table have been fixed and included in Appendix D to show CIP 19 as the Clallam Bay LS, and CIP 20 as the Lighthouse LS. 
[bookmark: _Toc127025845]WWTP Upgrade-Related Capital Improvement Summary
The various wastewater treatment plant upgrade alternatives presented in Chapter 7.0 may require additional collection system and lift station improvement projects, or revisions to the projects described above. Table 7-11 in Chapter 7.0 summarizes the CIP projects needed for each alternative. Table 6-14 below describes these projects and their associated cost estimates. 
[bookmark: _Toc127019629]Table 6-14:  Capital Improvement Projects Required for WWTP Upgrade Alternatives	Comment by Scott Wilson: Update costs
	Comment by Kenna Wurden-Foster: Updated 2/7/23
	Project No.
	Project Name
	Project Description
	Subtotal Cost (1)
	Total Cost

	CIP 15R
	Middle Point LS- Revised / Reroute
	New removable submersible pumps on rails, new valve vault with new piping and valves, new control panels with telemetry, rehabilitate wet well. Pumps sized to deliver additional flows from Clallam Bay LS to Sekiu WWTP.
	$564,432
	$1,035,300

	CIP 17R
	Sekiu LS – Revised / Reroute
	New control panels with telemetry, new larger pumps sized to deliver additional flows from Sekiu WWTP to new HWY 112 LS.
	$347,424
	$637,400

	CIP 19R
	Lighthouse LS – Revised / Reroute
	Upgrade pumps and electrical (as needed). Pumps sized to deliver flows to Clallam Bay LS through 4"-inch FM (CIP 38).
	$228,492
	$419,200

	CIP 20R-A
	Clallam Bay LS- Revised / Reroute
	Convert station to submersible type with new removable submersible pumps on rails, new valve vault with new piping and valves, new control panels with telemetry. Pumps sized to deliver flows to Middle Point LS.
	$433,514
	$795,100

	CIP 20R-B
	Clallam Bay LS- Revised / Reroute
	Convert station to submersible type with new removable submersible pumps on rails, new valve vault with new piping and valves, new control panels with telemetry. Pumps sized to deliver flows to new Eagle Crest #1 LS (CIP 35).
	$502,524
	$818,100

	CIP 30
	Clallam Bay LS- New Force Main
	New 8-inch HDPE force main from Clallam Bay LS to Middle Point LS (approx. 8,400 feet).
	$1,995,550
	$3,408,000

	CIP 31-A
	Sekiu LS- New Force Main to New Lot
	New 8-inch HDPE force main from Sekiu LS to HWY 112 WWTP (approx. 2,585 feet).
	$354,816
	$600,600

	CIP 31-B
	Sekiu LS- New Force Main
	New 8-inch HDPE force main from Sekiu LS to HWY 112 LS (approx. 1,685 feet).
	$253,836
	$429,800

	CIP 32
	New HWY 112 LS
	New lift station with submersible pumps, telemetry/controls, generator.
	$706,992
	$1,296,600

	CIP 33
	New Access Rd LS
	New lift station with submersible pumps, telemetry/controls, generator.
	$682,968
	$1,252,600

	CIP 34
	New: Access Rd Force Main
	New 12-inch HDPE force main from HWY 112 LS to Access Rd LS, then to the Correction Facility WWTP (approx. 7,725 feet).
	$985,809
	$1,668,800

	CIP 35
	New: Eagle Crest #1 LS
	New lift station with submersible pumps, telemetry/controls, generator.
	$669,768
	$1,228,400

	CIP 36
	New: Eagle Crest #2 LS
	New lift station with submersible pumps, telemetry/controls, generator.
	$669,768
	$1,228,400

	CIP 37
	New: Eagle Crest Force Main
	New 8-inch HDPE force main from Clallam Bay LS to Correction Facility Lagoon (approx. 14,000 feet)
	$1,601,463
	$2,710,900

	CIP 38
	Lighthouse LS – New Force Main
	Install 4-inch HDPE FM to Clallam Bay LS using existing 8-inch gravity sewer as a sleeve.
	$225,362
	$381,700


(1) Estimated subtotal cost excludes contractor profit, engineering services, sales tax, contingencies, and legal, permitting, and county administration. Cost estimates for WWTP alternatives as shown in Chapter 7.0 use the subtotals listed here. Contractor profit, engineering services, sales tax, contingencies, and legal, permitting, and county administration is included in the overall WWTP alternatives cost estimates (Appendix F).



[bookmark: _Toc127025846]7.0 - Wastewater Treatment Facility Evaluation
The purpose of this section is to evaluate the existing WWTP and its components with respect to performance, capacity, reliability, and redundancy.
A complete facility evaluation was performed in 2022, similar to the evaluation provided in the October 2018 General Sewer/Wastewater Facilities Plan.  Additional findings that were not included in the 2018 evaluation are provided below.
[bookmark: _Toc127025847]Historical Plant Performance
[bookmark: _Toc127025848]Clallam Bay WWTP
No new comments. 
[bookmark: _Toc127025849]Sekiu WWTP
No new comments.
[bookmark: _Toc127025850]Permits
[bookmark: _Toc127025851]Clallam Bay WWTP NPDES Discharge Permits
The Clallam Bay WWTP NPDES permit was finalized, and issued on November 19, 2018.  The permit will expire on November 30, 2023.  This permit contains the same effluent limits as the previous permit.
[bookmark: _Toc127025852]Sekiu WWTP NPDES Discharge Permits
The most recent NPDES Permit for Sekiu (WA0024449) was issued September 4, 2014 and expired September 30, 2019. According to the Washington State Department of Ecology (Ecology), expired permits remain in effect until either the permittee applies for renewal or Ecology requests action on the part of the permittee. 
[bookmark: _Toc127025853]Nutrient Removal
The Department of Ecology has instituted the new Puget Sound Nutrient General Permit (PSNGP) to limit the growth of nutrients discharged into the Puget Sound by wastewater treatment facilities. The PSNGP applies to both the Sekiu and Clallam Bay WWTPs as they are two of the 58 publicly-owned domestic wastewater treatment plants discharging into the Washington Waters of the Salish Sea. The PSNGP went into effect April 1, 2022 for Clallam Bay WWTP, April 1, 2022 for Sekiu WWTP and March 1, 2022 for the Clallam Bay Corrections Center.  See Appendix E for permits. 
[bookmark: _Toc127025854]Facility Evaluation at Projected Design Criteria
[bookmark: _Toc127025855]Influent Screening and Grit Removal
It is noted that maintenance of the settling channels used for grit capture are labor intensive and it would be preferable to consider mechanical grit removal options.	Comment by Kenna Wurden-Foster: Is this for Clallam Bay or Sekiu (or both)?	Comment by Scott Wilson: both
[bookmark: _Toc127025856]Influent Flow Meter
No new comments
[bookmark: _Toc127025857]Primary Clarifiers
Weirs appear to be out of alignment, and corrosion is very noticeable.  Equipment is approaching the end of its useful life.	Comment by Kenna Wurden-Foster: Clallam Bay or Sekiu?	Comment by Scott Wilson: both
[bookmark: _Toc127025858]Rotating Biological Contactor Basins (RBC Basin)
In late May 2021 the bearings for one of the two Sekiu RBC units failed.  The County contacted the equipment supplier (Walker Process Equipment) and procured new bearings and moved forward with repairs.  Up until that point in time, the RBC motor and drive assemblies have performed well and planning efforts are to continue focusing on keeping the existing RBC equipment running until the proposed plant upgrade is finalized.
[bookmark: _Toc127025859]Secondary Clarifiers
No new comments
[bookmark: _Toc127025860]Aeration Blowers 
No new comments
[bookmark: _Toc127025861]UV Disinfection System 
No new comments
[bookmark: _Toc127025862]Aerobic Digesters
No new comments
[bookmark: _Toc127025863]Non-Potable Water System
No new comments
[bookmark: _Toc127025864]Electrical, Control System, and Telemetry 
No new comments
[bookmark: _Toc127025865]Outfall 
No new comments
[bookmark: _Toc127025866]Evaluation of WWTP Alternatives
The purpose of this section is to identify and describe the improvement alternatives to the existing wastewater treatment facilities.  The goal of this evaluation is to select an alternative that is cost effective, reliable and low maintenance, fits within site constraints, and has effective treatment and capacity for current and future flows and loadings. This section updates the WWTP alternatives evaluation discussed in Chapter 7 of the October 2018 General Sewer/Wastewater Facilities Plan.
[bookmark: _Toc127025867]Design Criteria
The Clallam Bay WWTP is not expected to reach permitted max month flow, BOD5 influent or effluent loading, or TSS influent or effluent loading in the 24-year projected time frame. However, the plant components are up to 42 years old and are reaching the end of their useful life. 
As described in Chapter 5, the Sekiu WWTP has reported instances of being out of compliance with its NPDES permit limits in the past. In 2014 and 2015, there were exceedances of the permitted maximum month BOD5 influent loading, and there were multiple instances between 2013 and 2022 where the maximum month flow exceeded permit limits. 
Permitted influent flows and loadings for each plant, including the Clallam Bay Corrections Center, are listed below in Tables 7-1 through 7-3 for reference.
[bookmark: _Toc127019630]Table 7-1:  Clallam Current Permitted Influent Flow / Loading Limits
	Current Permitted Facility Load Limits

	Maximum Month Design Flow (MMDF)
	0.12 MGD

	BOD5 Influent Loading for Maximum Month
	135 lb/day

	TSS Influent Loading for Maximum Month
	171 lb/day



[bookmark: _Toc127019631]Table 7-2:  Sekiu Current Permitted Influent Flow / Loading Limits
	Current Permitted Facility Load Limits

	Maximum Month Design Flow (MMDF)
	0.145 MGD

	BOD5 Influent Loading for Maximum Month
	135 lb/day

	TSS Influent Loading for Maximum Month
	171 lb/day



[bookmark: _Toc127019632]Table 7-3:  Corrections Center Current Permitted Influent Flow / Loading Limits
	Current Permitted Facility Load Limits

	Maximum Month Design Flow (MMDF)
	0.12 MGD

	BOD5 Influent Loading for Maximum Month
	335 lb/day

	TSS Influent Loading for Maximum Month
	260 lb/day



To address aging infrastructure, permit exceedances, and the need for future nutrient removal, significant upgrades to both wastewater treatment plants are needed. 
The tables below identify the design criteria used for sizing and evaluating wastewater facility alternatives.
[bookmark: _Toc127019633]Table 7-4: Clallam Bay Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2046

	Average Daily Flow
	0.033
	0.042

	Peak Month
	0.079
	0.085

	Peak Day
	0.243
	0.308

	Peak Hour
	0.485
	0.616

	Peak Instantaneous
	0.970
	1.23

	Ave Day BOD5 (lb/day)
	56
	71

	Ave Day TSS (lb/day)
	45
	58

	Peak Month BOD5 (lb/day)
	72
	92

	Peak Month TSS (lb/day)
	68
	87

	Typical Summer ADF
	0.0229
	0.030

	Typical Winter ADF
	0.051
	0.066

	Typical Summer BOD5 (lb/day)
	54
	

	Typical Winter BOD5 (lb/day)
	65
	

	Typical Inf Water Temperature (Degrees C)
	13.83 
	 

	Average TKN (mg-N/L)
	44
	 


*Flows Include I/I
[bookmark: _Toc127019634]Table 7-5: Sekiu Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2046

	Average Daily Flow
	0.063
	0.080

	Peak Month
	0.180
	0.192

	Peak Day
	0.539
	0.685

	Peak Hour
	1.079
	1.370

	Peak Instantaneous
	2.157
	2.74

	Ave Day BOD5 (lb/day)
	43
	54

	Ave Day TSS (lb/day)
	38
	48

	Peak Month BOD5 (lb/day)
	83
	105

	Peak Month TSS (lb/day)
	72
	91

	Typical Summer ADF
	0.0302
	0.039

	Typical Winter ADF
	0.106
	0.135

	Typical Summer BOD5 (lb/day)
	66
	 

	Typical Winter BOD5 (lb/day)
	28
	 

	Typical Inf Water Temperature (Degrees C)
	12.96 
	 

	Average TKN (mg-N/L)
	32
	 


*Flows Include I/I

[bookmark: _Toc127019635]Table 7-6:  Corrections Center Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2047

	Average Daily Flow
	0.102
	0.102

	Peak Month
	0.128
	0.128

	Peak Day
	0.191
	0.191

	Peak Hour
	0.381
	0.381

	Peak Instantaneous
	0.763
	0.76

	Ave Day BOD5 (lb/day)
	161
	161

	Ave Day TSS (lb/day)
	181
	181

	Peak Month BOD5 (lb/day)
	194
	194

	Peak Month TSS (lb/day)
	216
	216

	Typical Summer ADF
	0.0358
	0.036

	Typical Winter ADF
	0.055
	0.055

	Typical Summer BOD5 (lb/day)
	157
	

	Typical Winter BOD5 (lb/day)
	162
	

	Average TKN (mg-N/L)
	51 
	 


*Flows Include I/I

Some of the evaluated WWTP upgrade alternatives consider combining wastewater flows from Clallam Bay, Sekiu, and potentially the Clallam Bay Corrections Center. Table 7-7 below lists the design criteria for treatment plant flow options that combine the wastewater flows from Sekiu and the Corrections Center (Flow Option B for Alternatives 2 and 3). 
[bookmark: _Toc127019636]Table 7-7: Sekiu and Corrections Center Combined Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2046

	Average Daily Flow
	0.165
	0.182

	Peak Month
	0.308
	0.320

	Peak Day
	0.730
	0.875

	Peak Hour
	1.460
	1.751

	Peak Instantaneous
	2.920
	3.50

	Ave Day BOD5 (lb/day)
	177
	188

	Ave Day TSS (lb/day)
	219
	229

	Peak Month BOD5 (lb/day)
	244
	266

	Peak Month TSS (lb/day)
	288
	307

	Typical Summer ADF
	0.0660
	0.074

	Typical Winter ADF
	0.160
	0.190

	Average Influent TKN (mg-N/L)
	41
	


*Flows Include I/I

Table 7-8 below lists the design criteria for treatment plant flow options that combine the wastewater flows from Sekiu and Clallam Bay (Flow Option C for Alternatives 2 and 3). 
[bookmark: _Toc127019637]Table 7-8: Sekiu and Clallam Bay Combined Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2046

	Average Daily Flow
	0.096
	0.122

	Peak Month
	0.259
	0.277

	Peak Day
	0.782
	0.993

	Peak Hour
	1.564
	1.986

	Peak Instantaneous
	3.128
	3.97

	Ave Day BOD5 (lb/day)
	99
	125

	Ave Day TSS (lb/day)
	83
	105

	Peak Month BOD5 (lb/day)
	155
	197

	Peak Month TSS (lb/day)
	140
	178

	Typical Summer ADF
	0.0531
	0.068

	Typical Winter ADF
	0.156
	0.201

	Average Influent TKN (mg-N/L)
	38
	 


*Flows Include I/I



Table 7-9 below lists the design criteria for options that combine flow from all three facilities (Alternatives 1 and 4, and Flow Option D for Alternatives 2 and 3).
[bookmark: _Toc127019638]Table 7-9:  Combined (Sekiu, Clallam Bay and Corrrections Center) Influent Flows and Loadings
	DESIGN CRITERIA
	Existing 2022
	Projected 2046

	Average Daily Flow
	0.198
	0.223

	Peak Month
	0.387
	0.405

	Peak Day
	0.973
	1.184

	Peak Hour
	1.945
	2.367

	Peak Instantaneous
	3.890
	4.73

	Ave Day BOD5 (lb/day)
	260
	286

	Ave Day TSS (lb/day)
	264
	287

	Peak Month BOD5 (lb/day)
	350
	391

	Peak Month TSS (lb/day)
	356
	394

	Typical Summer ADF
	0.0889
	0.104

	Typical Winter ADF
	0.211
	0.256

	Average Influent TKN (mg-N/L)
	41
	 


*Flows Include I/I

Future Peak Day flows for Clallam Bay and Sekiu were calculated by multiplying Average Daily Flow by the observed peaking factor of existing influent flows. The observed peaking factor of the existing influent flows is 7.38 for Clallam Bay, and 8.55 for Sekiu.
Peak Hour Flow was calculated by multiplying Peak Day Flow by 2.0.  Recorded peak hour flows were not used as the flow metering system has shown to be inaccurate at peak flows.
Peak Instantaneous Design Flow was calculated by multiplying Peak Hour Flow by 2.0.  Recorded peak instantaneous flows were not used as the flow metering system has shown to be inaccurate at peak flows.
Design effluent criteria is listed below in Table 7-10. These criteria were used for all Clallam Bay WWTP and Sekiu WWTP alternative options, as well as all combined treatment plant options. All alternatives consider an effluent Total Inorganic Nitrogen (TIN) limit of 10.0 mg-N/L in anticipation of future nutrient removal requirements.
[bookmark: _Toc127019639]Table 7-10:  Effluent Design Criteria
	EFFLUENT DESIGN PARAMETER
	DESIGN VALUE

	pH
	6-9

	Fecal Coliform - Monthly GM
	200/100

	Fecal Coliform - 7 Day GM
	400/100

	BOD5 (mg/L) Ave. Monthly
	30

	TSS (mg/L) Ave. Monthly
	30

	BOD5 (mg/L) Ave. Weekly
	45

	TSS (mg/L) Ave. Weekly
	45

	Total Residual Chlorine Average Monthly
	0.5 mg/L

	Total Residual Chlorine Average Weekly
	0.75 mg/L

	Total Ammonia (as N)
	1.0 mg/L

	Total Inorganic Nitrogen (as N)
	10.0 mg/L


[bookmark: _Toc127025868]WWTP Alternatives
As part of this amendment to the October 2018 General Sewer/Wastewater Facilities Plan, four new treatment plant alternatives have been evaluated based on Cost Effectiveness (Engineering, Construction and Operations), Treatment Effectiveness, Operations and Maintenance Demands, and Site Layout. The four evaluated alternatives use either Parkson’s Biolac Biological Nutrient Removal System (“Biolac”) or Aeromod’s SEQUOX Biological Nutrient Removal Process (“Aeromod”), and vary in the proposed plant location(s). Two of the alternatives have multiple sub options regarding the flows to be treated at each site. These alternative sub options may combine flows from Sekiu, Clallam Bay, and/or the Corrections Center for treatment.
All evaluated WWTP include the following common elements, similar to the elements described in the 2018 Facilities Plan, page 7-25:
· New or upgraded headworks
· New or upgraded UV disinfection
· Non-potable water system improvements
· Equalization volume
· Instrumentation, telemetry, and controls.
General descriptions of two proposed treatment processes, Biolac and Aeromod, are included below. 
Biolac Process Description
Parkson’s Biolac Biological Nutrient Removal System is an activated sludge process that uses extended retention of biological solids and cyclical aeration in a single process basin to achieve biological nutrient removal. The treatment process consists of one HDPE-lined earthen basin in which fine bubble membrane diffusers attached to floating aeration chains provide oxygen and mixing. Each chain is controlled individually, which allows for the formation of anoxic and aerated zones within the basin to promote biological nutrient removal.
Influent combines with return activated sludge (RAS) in the anoxic zone at the front end of the basin before it flows into the first stage aeration section of the basin. The sequence of aeration in the first stage aerated and anoxic zones results in a process with sequential nitrification/denitrification reactions. 
Downstream of the basin is followed by two integral clarifiers. As with a conventional activated sludge process, flow from the aeration basin enters both clarifiers, where the solids settle to the bottom and clear effluent is collected from the surface and sent to UV disinfection. 
Waste activated sludge (WAS) is sent from the clarifiers to the long-term solids digestion basin.
Biolac Operations & Maintenance 
Operation of the Biolac system is generally straightforward. The aeration is automated, and blowers are automatically turned up or down based on the DO levels in the aeration basins, so the plant will not require constant attention or manual adjustments. 
The Biolac activated sludge process is relatively low maintenance. RAS pumping and solids wasting are performed with airlift pumps, which eliminates pump maintenance requirements. The main equipment maintenance requirements are the blowers, flow meters, and electronic actuators. The aeration system will also require occasional cleaning of diffusers, which are accessible without turning off the blowers or draining the tank, so the basin will not require draining to inspect and clean the diffusers. In addition, the clarifiers will require cleaning of the clarifier basin, weirs and launders and require inspection. 
Biolac Treatment Effectiveness
The effluent from a Biolac system is typically expected to be less than 30 mg/L BOD5, 45 mg/L TSS, and 10 mg-N/L TIN. The Biolac process uses a long hydraulic retention time (HRT) and solids retention time (SRT), which makes the system more forgiving to shock loads and hydraulic surges than conventional activated sludge. 
However, the Biolac system is not effective below a minimum flow/loading, and the design flows and loadings originally used for the design of this system, which did not include flow data from 2022, were just at this threshold. After including flow data from the Corrections Center from 2022, it is apparent that projected 2046 flows will be lower than originally expected, and therefore will be too low to work with the Biolac system. The Biolac system will not be an effective treatment option for the projected flows from Clallam Bay, Sekiu, and the Clallam Bay Corrections Center.
Aeromod Process Description
The Aeromod SEQUOX process is an activated sludge process that uses cyclical aeration to achieve biological nutrient removal. The treatment process consists of an anoxic selector tank, two stages of aeration basins, two clarifier tanks, and one aerobic digester tank.
Influent combines with return activated sludge (RAS) in the anoxic selector tank before it flows into the first stage aeration basin. Aeration in the first and second stage is turned on and off on a 2-hour cycle for BOD removal and nitrification in aerobic conditions, and denitrification in anoxic conditions. The sequence of aeration in the first stage aeration basin is opposite to that of the second stage, which results in a plug flow process with sequential nitrification/denitrification reactions. Aeration is by coarse bubble diffusers installed on the basin floor.
Similar to a conventional activated sludge process, flow enters the clarifier from the second stage aeration basin, where the solids settle to the bottom and clear effluent is collected from the surface and sent to UV disinfection. 
Waste activated sludge (WAS) is sent from the second stage aeration tank to the aerobic digester tank. During the wasting events, supernatant from the digester is decanted back to the aeration basin over a fixed level weir.
Aeromod Operations & Maintenance 
The Aeromod process is relatively low maintenance. RAS pumping and solids wasting are performed with airlift pumps, and the clarifier has no motors, gears, or electrical components.  The major equipment maintenance requirements are the blowers, flow meters, and electronic actuators. In addition, the diffusers used in the aeration basins and digester are accessible without turning off the blowers or draining the tanks, so the basins will not require draining to inspect and clean the diffusers.
The cyclic aeration is automated, and blowers are automatically turned up or down based on the DO levels in the aeration basins, so the plant will not require constant attention or manual adjustments. 
This system will require routine maintenance, inspection, and cleaning of its major components. The clarifiers will require cleaning of the clarifier basin, weirs and launders and require inspection. In addition, the aeration system may require occasional cleaning of the diffusers, which can be raised to the surface without the need to take the basin offline.  
Aeromod Treatment Effectiveness
The effluent from the Aeromod system is estimated to be less than 10 mg/L BOD5, 15 mg/L TSS, 1 mg‑N/L ammonia, and 10 mg-N/L TIN. When configured with chemical addition, the process could achieve even lower effluent TIN concentrations.  The Aeromod process uses a long hydraulic retention time (HRT) and solids retention time (SRT), which makes the system more forgiving to shock loads and hydraulic surges than conventional activated sludge. Considering the variable flows and loadings at Sekiu and Clallam Bay, this process would help maintain effluent quality throughout the entire year.
The Aeromod system has a long list of US installations.  From conversations with operators the system is effective and easy to operate and maintain.
The Aeromod system has an integral sludge digester, which will allow sludge to thicken over time and reduce the frequency of sludge removal from the plant.  It will also allow provide a head start in biosolids handling if biosolids handling options are considered in the future, such as treating biosolids to Class B biosolids or constructing a composting system.
Alternatives Overview
The evaluated treatment alternatives are described below: 
[bookmark: _Hlk126152876]Alternative 1: Biolac at Corrections Center
In Alternative 1, a new Biolac treatment system will be constructed at the Clallam Bay Corrections Center to treat the sewage from the Corrections Center, Clallam Bay, and Sekiu. As discussed above, the Biolac system will not be a feasible option based on updated flow data from 2022. However, information regarding this alternative has been included for informational purposes.
Alternative 2: Aeromod at New Lot in Sekiu
In Alternative 2, an Aeromod treatment system will be constructed at a new site in Sekiu. There are four options within Alternative 2 in regards to the flows to be treated at this new site. 
The new Aeromod system at the new lot in Sekiu will only treat flows from Sekiu. An additional new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu and the Clallam Bay Corrections Center. An additional new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu and Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu, the Clallam Bay Corrections Center, and Clallam Bay. 
Alternative 3: Aeromod at Sekiu WWTP
In Alternative 3, an Aeromod treatment system will be constructed at the existing Sekiu WWTP. There are four options within Alternative 3 in regards to the flows to be treated at this new site. 
The new Aeromod system at the existing Sekiu WWTP will treat flows only from Sekiu. An additional new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu and the Clallam Bay Corrections Center. An additional new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu and Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu, the Clallam Bay Corrections Center, and Clallam Bay. 
Alternative 4: Aeromod at Corrections Center
In Alternative 4, a new Aeromod treatment system will be constructed at the Clallam Bay Corrections Center WWTP to treat the sewage from the Corrections Center, Clallam Bay, and Sekiu. 
The treatment alternatives were evaluated to meet the design criteria presented in Tables 7-4 through 7‑10. The applicable design criteria depend on the combined or individual plant configurations. 
For each alternative, other capital improvement projects may be needed in order to implement the proposed treatment system.  The improvements required for each alternative, which are discussed in more detail in Chapter 6.0, Table 6-14, are shown below in Table 7-11.
[bookmark: _Toc127019640]Table 7-11:  Capital Improvement Projects Required for WWTP Alternatives
	
	Alternative

	CIP #
	Description
	1
	2a
	2b
	2c
	2d
	3a
	3b
	3c
	3d
	4

	CIP 15R
	Middle Point LS – Revised / Reroute
	
	
	
	
	
	
	
	
	
	

	CIP 17R
	Sekiu LS – Revised / Reroute
	
	
	
	
	
	
	
	
	
	

	CIP 19R
	Lighthouse LS – Revise/Reroute
	
	
	
	
	
	
	
	
	
	

	CIP 20R-A
	Clallam Bay LS – Revised / Reroute
	
	
	
	
	
	
	
	
	
	

	CIP 20R-B
	Clallam Bay LS – Revised / Reroute
	
	
	
	
	
	
	
	
	
	

	CIP 30
	Clallam Bay LS – New Force Main
	
	
	
	
	
	
	
	
	
	

	CIP 31-A
	Sekiu LS – New Force Main to New Lot WWTP 
	
	
	
	
	
	
	
	
	
	

	CIP 31-B
	Sekiu LS – New Force Main to HWY 112 LS
	
	
	
	
	
	
	
	
	
	

	CIP 32
	New: HWY 112 LS
	
	
	
	
	
	
	
	
	
	

	CIP 33
	New: Access Rd LS
	
	
	
	
	
	
	
	
	
	

	CIP 34
	New: Access Rd Force Main
	
	
	
	
	
	
	
	
	
	

	CIP 35
	New: Eagle Crest #1 LS
	
	
	
	
	
	
	
	
	
	

	CIP 36
	New: Eagle Crest #2 LS
	
	
	
	
	
	
	
	
	
	

	CIP 37
	New: Eagle Crest Force Main
	
	
	
	
	
	
	
	
	
	

	CIP 38
	Lighthouse LS – New Force Main
	
	
	
	
	
	
	
	
	
	





Plant Classification
Each alternative, and all flow options within the alternatives, will have the following classification per WAC 173‑230-330 (design flow less than 1 MGD):
· Alternative 1 – Biolac at Corrections Center = Classification II
· Alternative 2 – Aeromod at New Lot in Sekiu = Classification II
· Alternative 3 – Aeromod at Sekiu WWTP = Classification II
· Alternative 4 – Aeromod at Corrections Center = Classification II
[bookmark: _Toc127025869]Alternative 1 – Biolac at Corrections Center
This alternative converts the Clallam Bay Corrections Center WWTP to a Biolac treatment system which would treat flows from Sekiu, Clallam Bay, and the Clallam Bay Corrections Center. Biolac’s HDPE‑lined earthen aeration basin and integral clarifiers would be constructed within the Corrections Center WWTP’s existing first lagoon. The existing second lagoon would be converted into a long‑term solids digestion basin. 
The Biolac Treatment System was used as the basis of this alternative evaluation; however, other wastewater equipment vendors provide similar systems with this configuration. 
As discussed above, with updated flow information from 2022, the Biolac system is no longer a feasible treatment option. The Biolac system requires a minimum volumetric load in order to denitrify effectively.  Initially, the flows from the Corrections Center were high enough to achieve the required volumetric load; however, in recent years the flow has decreased year after year.  Unless the flows from the Correction Center increase, the Biolac system will not be an effective option. Regardless, the evaluation of Alternative 1 has still been included below for informational purposes.
Alternative 1 Costs (Construction / Operations & Maintenance)
By combining flows with the Corrections Center, costs for this option would be shared between the County and the Corrections Center. The division of costs was estimated based on the fraction of Corrections Center influent flow to be treated compared to the total design flow of the system. The estimated capital cost for this alternative, including contingency, sales tax, and engineering, was estimated to be $24.5 million ($16.5 million estimated capital cost by the County).
The annual operations and maintenance costs for this alternative would be low relative to the other alternatives. Similar to the capital cost, combining treatment with the Corrections Center would allow the County to share O&M costs with the Corrections Center.  This alternative would be expected to have an annual O&M cost of $306,200 ($206,700 estimated O&M cost by the County).
The estimated net present worth 22-year life cycle cost for this alternative is $30,840,000 ($20,817,000 by the County)
Site Layout
See Appendix B for a conceptual layout of this alternative.
[bookmark: _Toc127025870]Alternative 2 – Aeromod at New Lot in Sekiu
This alternative evaluates the SEQUOX activated sludge system offered by Aeromod to be constructed at a new lot in Sekiu.  The Aeromod system is a package system in the configuration of a series of rectangular basins, and was used as the basis of this alternative evaluation, though other wastewater equipment vendors provide similar systems with this configuration. 
This alternative has four options in regards to the flows treated at the new site in Sekiu. 
The new Aeromod system at the new lot in Sekiu will treat flows only from Sekiu. Another new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu and the Clallam Bay Corrections Center. Another new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu and Clallam Bay.
The new Aeromod system at the new lot in Sekiu will treat flows from Sekiu, the Clallam Bay Corrections Center, and Clallam Bay. 
Alternative 2 Costs (Construction / Operations & Maintenance)
Capital costs, including contingency, sales tax, and engineering, for each option presented for this alternative are summarized below in Table 7-12.  For all flow options within this alternative, land acquisition for the new site is expected to add significant cost to the upgrade. Construction costs for options that include flows from Clallam Bay Corrections Center (Flow Option B and D) will be shared between the County and the Corrections Center.
Operation and maintenance (O&M) costs depend on the flow option. Options that combine flows from Sekiu and Clallam Bay have lower O&M costs than options with separate treatment plants. O&M costs for options that include flows from Clallam Bay Corrections Center (Flow Option B and D) will be shared between the County and the Corrections Center. 
[bookmark: _Toc127019641]Table 7-12:  Alternative 2 Cost Estimates
	
	Estimated Capital Cost 
	Estimated Annual O&M Cost 
	Estimated 22‑Year Life Cycle Cost

	Flow Option A:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$42,485,000 
	$473,900 
	$52,335,000 

	Flow Option B:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$44,327,000
($31,745,000 by County)(1) 
	$490,900
($343,200 by County)(1)
	$54,529,000
($34,085,000 by County)(1)

	Flow Option C:
Sekiu + Clallam Bay Flows 
	$33,916,000 
	$329,100 
	$40,756,000 

	Flow Option D:
Sekiu + Clallam Bay + Corrections Center Flows
	$35,656,000
($24,067,000 by County)(1) 
	$371,600
($250,800 by County)(1)
	$43,379,000
($29,281,000 by County)(1)


(1) Options that include flows from the Clallam Bay Corrections Center estimated that costs for the treatment plant costs will be shared between the County and the Corrections Center based on the fraction of the max month flow coming from the Corrections Center versus the total max month design flow of the Sekiu treatment plant. 

Alternative 2 Site Layout
The advantages and disadvantages of the site layout for each of the four options presented within this alternative are listed in the table below:
[bookmark: _Toc127019642]Table 7-13:  Alternative 2 Site Layout Advantages and Disadvantages
	
	Advantages/Disadvantages

	Flow Option A:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	Advantages
· New site in Sekiu will remove Sekiu WWTP from tsunami zone
· There will be a minimal amount of rerouting of flows required
Disadvantages
· New site in Sekiu will require land acquisition
· Clallam Bay WWTP will remain in a floodplain

	Flow Option B:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	Advantages
· Corrections Center will share cost of project 
· New site in Sekiu will remove Sekiu WWTP from tsunami zone
Disadvantages
· Will require coordination and negotiation with Corrections Center
· New site in Sekiu will require land acquisition
· Clallam Bay WWTP will remain in a floodplain

	Flow Option C:
Sekiu + Clallam Bay Flows 
	Advantages
· New site in Sekiu will remove Sekiu WWTP from tsunami zone
· Clallam Bay WWTP will no longer be in a floodplain
Disadvantages
· New site in Sekiu will require land acquisition
· Adding Clallam Bay flows to process will require a force main in area of landslide hazard, along HWY 112

	Flow Option D:
Sekiu + Clallam Bay + Corrections Center Flows
	Advantages
· Corrections Center will share cost of project 
· New site in Sekiu will remove Sekiu WWTP from tsunami zone
· Clallam Bay WWTP will no longer be in a floodplain
Disadvantages
· Will require coordination and negotiation with Corrections Center
· New site in Sekiu will require land acquisition
· Adding Clallam Bay flows to process will require a force main in area of landslide hazard, along HWY 112



See Appendix B for a conceptual layout of this alternative and all flow options presented here.
[bookmark: _Toc127025871]Alternative 3 – Aeromod at Existing Sekiu WWTP
Alternative 3 evaluates the Aeromod SEQUOX activated sludge system to be constructed at the existing Sekiu WWTP. Similar to Alternative 2, the Aeromod system was used as the basis of this alternative evaluation, but other wastewater equipment vendors provide similar systems with this configuration.
Alternative 3 has four options in regards to the flows treated by the new Aeromod at the existing Sekiu WWTP.
The new Aeromod system at the existing Sekiu WWTP will treat flows only from Sekiu. Another new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu and the Clallam Bay Corrections Center. Another new Aeromod system will be constructed at the existing Clallam Bay WWTP to treat flows from Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu and Clallam Bay.
The new Aeromod system at the existing Sekiu WWTP will treat flows from Sekiu, the Clallam Bay Corrections Center, and Clallam Bay. 
Alternative 3 Costs (Construction / Operations & Maintenance)
Capital costs, including contingency, sales tax, and engineering, for each option presented for this alternative are summarized below in Table 7-14.  By using the site of Sekiu’s existing WWTP, Alternative 3 has no costs associated with land acquisition, making the capital cost lower than the corresponding flow option presented for Alternative 2. Construction costs for options that include flows from Clallam Bay Corrections Center (Flow Option B and D) will be shared between the County and the Corrections Center.
Operation and maintenance (O&M) costs depend on the flow option. Options that combine flows from Sekiu and Clallam Bay have lower O&M costs than options with separate treatment plants. O&M costs for options that include flows from Clallam Bay Corrections Center (Flow Option B and D) will be shared between the County and the Corrections Center. 
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	Estimated Capital Cost 
	Estimated Annual O&M Cost 
	Estimated 22‑Year Life Cycle Cost

	Flow Option A:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$29,769,000 
	$473,900 
	$39,618,000

	Flow Option B:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$31,436,000
($24,268,000 by County)(1) 
	$490,900
($343,200 by County)(1)
	$41,639,000
($28,671,000 by County)(1)

	Flow Option C:
Sekiu + Clallam Bay Flows 
	$23,997,000 
	$329,100 
	$29,837,000

	Flow Option D:
Sekiu + Clallam Bay + Corrections Center Flows
	$24,563,000
($16,717,000 by County)(1) 
	$371,600
($250,800 by County)(1)
	$32,286,000
($21,793,000 by County)(1)


(1) Options that include flows from the Clallam Bay Corrections Center estimated that costs for the treatment plant costs will be shared between the County and the Corrections Center based on the fraction of the max month flow coming from the Corrections Center versus the total max month design flow of the Sekiu treatment plant. 

Alternative 3 Site Layout
The advantages and disadvantages of the site layout for each of the four flow options presented within this alternative are listed in the table below:
[bookmark: _Toc127019644]Table 7-15:  Alternative 3 Site Layout Advantages and Disadvantages
	
	Advantages/Disadvantages

	Flow Option A:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	Advantages
· Using existing sites will not require land acquisition
· There will be no need to reroute flows from the existing plants
Disadvantages
· Sekiu WWTP will remain in a tsunami hazard zone
· Clallam Bay WWTP will remain in a floodplain

	Flow Option B:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	Advantages
· Existing sites will not require land acquisition
· Corrections Center will share cost for project 
Disadvantages
· Will require coordination and negotiation with Corrections Center
· Sekiu WWTP will remain in a tsunami hazard zone
· Clallam Bay WWTP will remain in a floodplain

	Flow Option C:
Sekiu + Clallam Bay Flows 
	Advantages
· Using existing sites will not require land acquisition
· Clallam Bay WWTP will no longer be in a floodplain
Disadvantages
· Sekiu WWTP will remain in a tsunami hazard zone
· Adding Clallam Bay flows to process will require a force main in area of landslide hazard, along HWY 112

	Flow Option D:
Sekiu + Clallam Bay + Corrections Center Flows
	Advantages
· Using existing sites will not require land acquisition
· Corrections Center will share cost for project 
· Clallam Bay WWTP will no longer be in a floodplain
Disadvantages
· Will require coordination and negotiation with Corrections Center
· Sekiu WWTP will remain in a tsunami hazard zone
· Adding Clallam Bay flows to process will require a force main in area of landslide hazard, along HWY 112



See Appendix B for a conceptual layout of this alternative and all flow options presented here.
[bookmark: _Toc127025872]Alternative 4 – Aeromod at Corrections Center 
This alternative converts the Clallam Bay Corrections Center WWTP to an Aeromod treatment system which will treat flows from Sekiu, Clallam Bay, and the Clallam Bay Corrections Center. As with Alternatives 2 and 3, the Aeromod system was used as the basis of this alternative evaluation, but other wastewater equipment vendors provide similar systems with this configuration. Sekiu flows will be pumped up the Access Rd force main, and Clallam Bay flows will be pumped up the Eagle Crest force main. 
Alternative 4 Costs (Construction / Operations & Maintenance)
The estimated costs for this option, including contingency, sales tax, and engineering, were determined to be approximately $37.8 million ($25.5 million estimated capital cost by the County).  The major costs for this alternative are the new force mains, lift stations, excavation, backfill, concrete, and installation of the Aeromod system.
Combining flows from Sekiu, Clallam Bay, and the Corrections Center helps reduce overall maintenance requirements. In addition, combining treatment with the Corrections Center allows the County to share O&M costs with the Corrections Center.  This alternative is be expected to have an annual O&M cost of $371,600 ($250,800 estimated O&M cost by the County).
The estimated net present worth 22-year life cycle cost for the County for this alternative is $45,568,000 ($30,759,000 by the County).
Alternative 4 Site Layout
This alternative has the advantages of removing the Sekiu WWTP from the tsunami hazard zone and removing the Clallam Bay WWTP from the floodplain. Also, by combining flows from all three facilities, the Corrections Center would share costs with the County for the project, though coordination and negotiation with the Corrections Center would be needed. 
Locating the treatment plant at the Corrections Center would have the significant added cost of multiple new lift stations, force mains, and various revisions to existing lift stations to reroute flows from Sekiu and Clallam Bay to the Corrections Center WWTP.
See Appendix B for a conceptual layout of this alternative.
[bookmark: _Toc127025873]Summary of Alternatives 
Table 7-16 provides an overall summary of the four presented alternatives and all associated flow options. This table also lists the
[bookmark: _Toc127019645]Table 7-16:  WWTP Alternatives Summary
	Alt.
	Type of Plant
	Description
	Include Corrections Center?
	No. of Plants
	Notes

	1
	Biolac
	Sekiu, Clallam Bay, & Corrections all treated at Corrections
	Yes
	1
	• No longer feasible

	2a
	Aeromod
(Flow Option A)
	Build Aeromod on new lot in Sekiu for just Sekiu flows AND build Aeromod in Clallam Bay for just Clallam Bay flows.
	No
	2
	• Clallam Bay would stay in floodplain
• Requires land acquisition

	2b
	Aeromod
(Flow Option B)
	Build Aeromod on new lot in Sekiu for Sekiu & Corrections flows AND build Aeromod in Clallam Bay for just Clallam Bay flows.
	Yes
	2
	• Clallam Bay would stay in floodplain
• Requires negotiation and cooperation with Corrections
• Requires land acquisition
+ Corrections helps pay for project

	2c
	Aeromod
(Flow Option C)
	Build Aeromod on new lot in Sekiu for Sekiu & Clallam Bay flows.
	No
	1
	• Requires forcemain in slide area
• Requires land acquisition

	2d
	Aeromod
(Flow Option D)
	Build Aeromod on new lot in Sekiu for Sekiu, Clallam Bay, and Corrections flows.
	Yes
	1
	• Requires land acquisition
• Requires forcemain in slide area
• Requires negotiation and cooperation with Corrections
+ Corrections helps pay for project

	3a
	Aeromod
(Flow Option A)
	Build Aeromod at existing Sekiu site for just Sekiu flows AND build Aeromod at Clallam Bay for just Clallam Bay flows.
	No
	2
	• Sekiu stays in Tsunami zone
• Clallam Bay would stay in floodplain

	3b
	Aeromod
(Flow Option B)
	Build Aeromod at existing Sekiu site for Sekiu & Corrections flows AND build Aeromod at Clallam Bay for just Clallam Bay flows.
	Yes
	2
	• Sekiu stays in Tsunami zone
• Clallam Bay would stay in floodplain
• Requires negotiation and cooperation with Corrections
+ Corrections helps pay for project

	3c
	Aeromod
(Flow Option C)
	Build Aeromod at existing Sekiu site for Sekiu & Clallam Bay flows.
	No
	1
	• Sekiu stays in Tsunami zone
• Requires forcemain in slide area

	3d
	Aeromod
(Flow Option D)
	Build Aeromod at existing Sekiu site for Sekiu, Clallam Bay, and Corrections flows.
	Yes
	1
	• Sekiu stays in Tsunami zone
• Requires forcemain in slide area
• Requires negotiation and cooperation with Corrections
+ Corrections helps pay for project

	4
	Aeromod
(Flow Option D)
	Build Aeromod at Corrections for all three plants
	Yes
	1
	• Requires negotiation and cooperation with Corrections
+ Corrections helps pay for project



[bookmark: _Toc127025874]Treatment Alternative Cost Estimates
The treatment alternatives discussed in above have been evaluated and a cost estimate has been established for each, presented below in Table 7-17. The construction cost considered in this evaluation is the expected cost to be borne by the County after accounting for the anticipated sharing of costs between the Corrections Center. As noted above, Alternative 1 is no longer a feasible treatment process after accounting for flow data from 2022; cost information for this alternative has been included for informational purposes only. 
The estimated construction costs suggest that Alternative A – Flow Options A, B, and C, and Alternative 3 – Flow Option A may be prohibitively expensive. Excluding Alternative 1, the lowest capital cost alternative is Alternative and 3d. Detailed construction cost estimates for all the treatment alternatives are presented in Appendix C.
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	Process Alternatives
	Total Construction Cost Estimate
	Estimate of Construction Cost by County (1)

	Alternative 1: Biolac at Corrections Facility 
	$24,563,000
	$16,580,000 (1)

	Alternative 2a: Aeromod at New Lot in Sekiu:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$42,485,000
	$42,485,000

	Alternative 2b: Aeromod at New Lot in Sekiu:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$44,327,000
	$31,745,000 (1)

	Alternative 2c: Aeromod at New Lot in Sekiu:
Sekiu + Clallam Bay Flows
	$33,916,000
	$33,916,000

	Alternative 2d: Aeromod at New Lot in Sekiu:
Sekiu + Clallam Bay + Corrections Center Flows
	$35,656,000
	$24,067,000 (1)

	Alternative 3a: Aeromod at Existing Sekiu WWTP:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$29,769,000
	$29,769,000

	Alternative 3b: Aeromod at Existing Sekiu WWTP:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$31,436,000
	$24,268,000 (1)

	Alternative 3c: Aeromod at Existing Sekiu WWTP: Sekiu + Clallam Bay Flows
	$23,997,000
	$23,997,000

	Alternative 3d: Aeromod at Existing Sekiu WWTP:
Sekiu + Clallam Bay + Corrections Center Flows
	$24,563,000
	$16,717,000(1)

	Alternative 4: Aeromod at Corrections Facility
	$37,845,000 
	$25,545,000 (1)


(1) Options that include flows from the Clallam Bay Corrections Center assume costs for the treatment plant costs will be shared between the County and the Corrections Center based on the fraction of the max month flow coming from the Corrections Center versus the total max month design flow of the Sekiu treatment plant. Actual distribution of costs will require coordination with Corrections Center.

As shown below in Table 7-18, with the estimated annual O&M costs, Alternative A – Flow Options A, B, and C, and Alternative 3 – Flow Option A maintain significantly higher 22-year life cycle costs. Excluding Alternative 1, Alternative 3d – Aeromod at the existing Sekiu WWTP to treat flows from Sekiu, Clallam Bay, and the Corrections Center, has the lowest total capital cost, annual O&M cost, and 22-year life cycle cost, after accounting for cost-sharing with the Corrections Center. Detailed O&M cost estimates for all the treatment alternatives are presented in Appendix C. The 22-year life cycle cost estimates for all alternatives were calculated based on the estimated capital and O&M costs, and assume a discount rate of 0.5% and a useful life of 22 years.


[bookmark: _Toc127019647]Table 7-18:  Overall 22-Year Life Cycle Cost Estimates for Alternatives
	
	Estimated Capital Cost 
	Estimated Annual O&M Cost 
	Estimated 22‑Year Life Cycle Cost
	Estimated 22-Year Life Cycle Cost by County(1)

	Alternative 1: Biolac at Corrections Facility 
	$24,521,000 ($24,476,000 by County)(1)
	$306,200 ($206,685 by County)(1)
	$30,840,000 
	$20,817,000 (1)

	Alternative 2a: Aeromod at New Lot in Sekiu:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$42,485,000 
	$473,900 
	$52,335,000 
	$52,335,000

	Alternative 2b: Aeromod at New Lot in Sekiu:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$44,327,000
($31,745,000 by County)(1) 
	$490,900
($343,200 by County)(1)
	$54,529,000
	$34,085,000 (1)

	Alternative 2c: Aeromod at New Lot in Sekiu:
Sekiu + Clallam Bay Flows
	$33,916,000 
	$329,100 
	$40,756,000 
	$40,756,000

	Alternative 2d: Aeromod at New Lot in Sekiu:
Sekiu + Clallam Bay + Corrections Center Flows
	$35,656,000
($24,067,000 by County)(1) 
	$371,600
($250,800 by County)(1)
	$43,379,000
	$29,281,000 (1)

	Alternative 3a: Aeromod at Existing Sekiu WWTP:
Sekiu Flows Only w/ Add’l New Aeromod at Clallam Bay
	$29,769,000 
	$473,900 
	$39,618,000
	$39,618,000

	Alternative 3b: Aeromod at Existing Sekiu WWTP:
Sekiu + Corrections Center Flows w/ Add’l New Aeromod at Clallam Bay
	$31,436,000
($24,268,000 by County)(1) 
	$490,900
($343,200 by County)(1)
	$41,639,000
	$28,671,000 (1)

	Alternative 3c: Aeromod at Existing Sekiu WWTP: Sekiu + Clallam Bay Flows
	$23,997,000 
	$329,100 
	$29,837,000
	$29,837,000

	Alternative 3d: Aeromod at Existing Sekiu WWTP:
Sekiu + Clallam Bay + Corrections Center Flows
	$24,563,000
($16,717,000 by County)(1) 
	$371,600
($250,800 by County)(1)
	$32,286,000
	$21,793,000 (1)

	Alternative 4: Aeromod at Corrections Facility
	$37,845,000 ($25,545,000 by County)(1)
	$371,600 ($250,830 by County)(1)
	$45,568,000 
	$30,759,000 (1)


(1) Options that include flows from the Clallam Bay Corrections Center assume costs for the treatment plant costs will be shared between the County and the Corrections Center based on the fraction of the max month flow coming from the Corrections Center versus the total max month design flow of the Sekiu treatment plant. Actual distribution of costs will require coordination with Corrections Center.


[bookmark: _Toc446575108][bookmark: _Toc53152141][bookmark: _Toc127025875][bookmark: _Toc446575128][bookmark: _Toc53152168]8.0 - CAPITAL IMPROVEMENT PROGRAM
The purpose of this section is to evaluate, identify and describe the recommended improvements to the existing sewer collection and wastewater treatment facilities.  Improvements of this section will consist of site improvements and selection of the recommended treatment alternative.  The goal of alternative evaluation is to select an alternative that is cost-effective, reliable, low maintenance, fits within site constraints, and has effective treatment and capacity for current and future flows and loadings.
The County has developed 6-year and 20-year capital improvement plans (CIP), which are included in Appendix D. The CIP includes the anticipated project schedule and estimated project costs based on the recommended treatment alternative. It should be noted that the Capital Improvement Plan in years 2029 – 2042 is planning level, is based on the best information available at this time, and may not include all future sewer capital projects. The CIP will continue to be financed and updated as more information becomes available. It is recommended to review and update the CIP annually.	Comment by Melanie Mankamyer: Or 6-yr and 20-yr???
[bookmark: _Toc127025876][bookmark: _Toc446575109][bookmark: _Toc53152142]Sewer System Capital Improvements
The recommended projects’ descriptions have been updated to include rehabilitation construction methods where appropriate. Project cost estimates have also been updated to reflect the current scope, and reflect 2023 cost basis. The revised scopes and costs are included in the updated Table 6-12 and the revised detailed cost analyses for the recommended CIPs is included in Appendix F.
[bookmark: _Toc127025877]Lift Station Capital Improvements
The recommended projects’ descriptions have been updated to include rehabilitation construction methods where appropriate. Project cost estimates have also been updated to reflect the current scope, and reflect 2023 cost basis. The revised scopes and costs are included in the updated Table 6-13 and the revised detailed cost analyses for the recommended CIPs is included in Appendix F.
[bookmark: _Toc127025878]Wastewater Treatment Plant Capital Improvements
[bookmark: _Toc127025879]WWTP Recommended Alternative
Description of Recommended System
Based on the evaluation of the treatment process alternatives, Alternative 3d, installing an Aeromod system at the existing Sekiu WWTP to treat flows from Sekiu, Clallam Bay, and the Clallam Bay Corrections Center, is recommended as the best alternative for Clallam County, provided that the County and the Corrections Center are open to combining flows and sharing costs. 
Alternative 3d has the benefits of removing the Clallam Bay WWTP from the floodplain, reducing O&M costs by providing a centralized treatment plant, and reducing capital and O&M costs for the County by sharing costs with the Corrections Center. Out of all evaluated feasible alternatives, Alternative 3d is expected to have the lowest capital and O&M costs after taking into consideration cost sharing between the Corrections Center and the County.
The process is fundamentally an extended-aeration activated sludge process and thus is effective at treating variable flow and waste loads. The process contains typical characteristics of extended-aeration systems, including long hydraulic and solids retention times, high microorganism concentration, and low food:microorganism ratio (F/M). Primary clarification is unnecessary and would not be utilized. The treatment process consists of an anoxic selector tank, two stages of aeration basins, two clarifier tanks, and one aerobic digester tank, and can achieve denitrification by biological means to meet the anticipated future effluent limits.
A flow schematic for the recommended alternative is included in Appendix A.
Future Expansion
The recommended system has been sized and will be designed to satisfy the design criteria presented in Chapter 7.0 in Tables 7-9 and 7-10, which are based on projected 2046 flows. If future expansion becomes necessary, it may be possible to construct additional basins within the existing Sekiu WWTP.  
Redundancy
The recommended treatment plant improvements will meet all reliability and redundancy requirements for a Class II WWTP as defined by Ecology in the DOE Orange Book Table G2-9.  The proposed treatment system will provide two parallel trains of aeration processes.  
Preliminary Schedule
Permitting					August 2023 – February 2025 
Funding - Apply for Grants / Loans: 		October 2023
Notification of Funding Received:		June 2024
Design Phase:  					June 2024 – June 2025
Ecology Review: 				June 2025 – July 2025
Bid Phase: 					July 2025 – August 2025
Construction Phase: 				August 2025 – January 2027 (18 months)
[bookmark: _Toc127025880]Future Nutrient Effluent Limits
It is our understanding that a future Total Inorganic Nitrogen (TIN) effluent limit may be required for all plants discharging to the Salish Sea.  At this time, the Department of Ecology has not provided a future numeric effluent limit for the anticipated Total Inorganic Nitrogen parameter or a timeline for when this limit may go into effect. 
The evaluated treatment alternatives all include the capability of denitrification. With the recommended Aeromod treatment process, a TIN effluent level below 10 mg-N/L will be achievable. If a final numeric TIN effluent limit is determined to be below 10 mg-N/L, the County intends to reevaluate and amend this report at that time if it determined to be necessary.
[bookmark: _Toc127025881]Outfall Improvements
No new comments. 	Comment by Scott Wilson: Is this right?  Did we confirm the outfall has capacity for all the alternatives?  Mixing zone analysis?	Comment by Sam Rodriguez: No will confirm capacity. Sekiu existing outfall is 12” and Clallam Bay outfall is 14”. Corrections Center currently uses the Sekiu outfall. 
[bookmark: _Toc127025882]Staffing and Testing Requirements	Comment by Sam Rodriguez: Need to ask County. Not discussed in the GSP 	Comment by Scott Wilson: Yes, let's discuss and send to the County for confirmation.	Comment by Sam Rodriguez: Scott do you think they will need to increase the staffing  with the aeromod addition? 
Based on the treatment plant classification listed in Chapter 7.0, the recommended WWTP must have at least a Group II operator in reasonable charge of daily operation. After improvements have been made, it is expected that the WWTP will be operable by two full time employees. The County currently employs two Group III operators for the Sekiu and Clallam Bay WWTPs, so the County’s current staffing will likely be sufficient for the recommended WWTP upgrade. 
[bookmark: _Toc127025883]Biosolids Handling
An aerobic digester is included as part of the recommended Aeromod system.  The biosolids will continue to be hauled to the Port Angeles WWTP.  It is anticipated that the solids from the recommended WWTP would be removed from the digester roughly twice a week in a 6,000-gallon septic truck, and it is expected that biosolids hauling costs would be shared between the County and the Corrections Center.  Historical costs and estimated future costs at the projected 2046 average day flow for biosolids removal from the digester are estimated in Table 8-1 below.
[bookmark: _Toc127019648]Table 8-1:  Biosolids Handling Costs
	
	Clallam County (Sekiu and Clallam Bay)
2020 Biosolids Costs
	Clallam County (Sekiu and Clallam Bay)
2021 Biosolids Costs
	Sekiu, Clallam Bay, and Corrections Center
Biosolids at Future 2046 Average Day Flow

	Estimated Volume Wasted from Digester
	279 GPD
	312 GPD
	1550 GPD

	Hauling & Tipping Fees
	$1,435/trip
(6,000 gallons/trip)
	$1,435/trip
(6,000 gallons/trip)
	$1,435/trip (1)
(6,000 gallons/trip)

	Total Annual Costs
	$24,395
	$27,265
	$135,309 ($91,333 by County)


(1) Costs are in 2023 dollars.

[bookmark: _Toc127025884]Construction Phasing
Phasing of construction will be necessary to ensure proper treatment through the existing Sekiu WWTP during construction.  Permit condition S5.C will be met as required. A proposed phasing schedule is outlined below.
1. Upgrade the existing headworks. 
a. Temporary manual bypass screens can be used to provide screening for the Sekiu WWTP during new headworks installation.
2. Construct the recommended Aeromod system upgrades (including SCADA programming and the majority of process piping). 
a. Continue existing plant operations at Sekiu, Clallam Bay, and the Corrections Center during construction. 
3. Install all necessary lift stations and force mains to send Clallam Bay and Corrections Center flows to the existing Sekiu WWTP.
a. Once Aeromod system, new lift stations, and new force mains have been tested, tie-ins can be completed to start operation of the new Aeromod system with flow from Sekiu, Clallam Bay, and Corrections Center.
b. Temporary piping will connect the new headworks to the new Aeromod system until existing basins are converted to equalization.
4. Convert the existing RBC and digester basins to an equalization basin.
a. Once completed and tested, the Equalization Basin can be tied in to the treatment plant.
5. Existing UV disinfection system can be upgraded.
a. Equalization Basin can help alleviate the need for temporary facilities during the switchover from the old UV system to the new system.
Remaining improvements are not process sensitive and can happen on a typical construction schedule. 
[bookmark: _Toc127025885]WWTP Upgrade Costs
Table 8-2 below provides a summary of the estimated construction and O&M costs for the recommended WWTP Alternative 3d, including the portion of cost to be borne by the County.
[bookmark: _Toc127019649]Table 8-2:  Cost Summary for Recommended WWTP Upgrade
	Estimated Capital Cost 
	Estimated Annual O&M Cost 
	Estimated 22‑Year Life Cycle Cost
	Estimated 22-Year Life Cycle Cost by County(1)

	$24,563,000
($16,717,000 by County)(1)
	$371,600
($250,800 by County)(1)
	$32,286,000
	$21,793,000 (1)


(1) Estimated costs by the County have been assumed to be shared between the County and the Corrections Center based on the fraction of the max month flow coming from the Corrections Center versus the total max month design flow of the Sekiu treatment plant.
[bookmark: _Toc127025886]Capital Improvements Plan Schedule
The 6 and 20-year Capital Improvements Plan Schedules have been updated and are included in Appendix D.


[bookmark: _Toc127025887]9.0 - FINANCIAL ANALYSIS
[bookmark: _Toc446575132][bookmark: _Toc127025888]Introduction
This financial analysis includes a spreadsheet analysis of the sewer budget over the coming years but focusing primarily on the 6-year CIP costs. The primary objective of this analysis is to provide a basic evaluation of the financial capacity of the sewer utility and spreadsheet tools for investigating CIP and funding options going forward.
Financial Status of Existing Clallam Bay – Sekiu Wastewater Treatment Plant
[bookmark: _Toc127025889]Revenues
Existing revenues are insufficient to maintain, operate and improve the sewer system. The County supplements rate payer fees with funds (about $200,000 per year), provided from the General Fund and from REET, in order to cover all operating expenses. 
Connection Fee Calculation Estimate
The sewer system replacement value is a minimum of $40 million based on the CIP alone. Using this low value and an estimated 658 total connections (ERU) for 2040, the value per ERU is a minimum of $62,000. Therefore, the Connection Fee (or General Facility Charge) should be increased from $1500 to a much higher fee. A fee in the range of $5,000 to $10,000 would be comparable to other many other sewer systems.
Projected Expenses, Revenues, and Capital Reserves
Expenses
Operating expenses are expected to increase at the pace of inflation or faster. The major added expense over the next 20-30 years will be funding the Capital Improvement Program (CIP).
Revenues
Revenues need to be increased:
1. Increase Sewer Rates for all customers.
2. Increase number of paying customers.
3. Increase Connection Fees for all customers.
4. Ensure new developments pay appropriate Impact Fee.
Capital reserves
The county currently provides funds to cover operating expense shortfalls. Funding the CIP is the higher priority over establishing a capital reserve fund.
[bookmark: _Toc127025890]Capital Improvement Financing
[bookmark: _Toc127025891]Public financing will be required for all capital improvement projects. See spreadsheets for the following scenarios.
There are currently no funds available to pay the debt service on the 6-year CIP.
The anticipated debt service (assuming loans with 20-year term at 1.2% and no grants) would be approximately $2,000,000 per year after completing the 6-year CIP list.
The anticipated debt service (assuming loans with 30-year term at 1.6% and no grants) would be approximately $1,500,000 per year after completing the 6-year CIP list.
The anticipated debt service (assuming 50% grants and 50% loans, 30-year term at 1.6%) would be approximately $750,000 per year after completing the 6-year CIP list.
The anticipated debt service (assuming 75% grants and 25% loans, 30-year term at 1.6%) would be approximately $375,000 per year after completing the 6-year CIP list.
(this analysis does not include obtaining loans or ither fund from which to make debt payments)
Recommendations:
Increase sewer rates to a level at which SRF forgivable principal loan funding would be available (moderate hardship level: sewer rates = 2% of MHI). Sewer rates for Clallam Bay (MHI = $35,600) are already near this level. The MHI for Sekiu has not yet been determined; however, using Clallam County MHI ($48,000) as a stand in for Sekiu MHI, the sewer rates would need to be about $80‑$90 per month for Sekiu. The combined rate for both communities should be near $75 per month.
Continue to pursue Centennial Funding grants and other grants to fund the CIP.
Public Financing Sources
Public financing will be required for all capital improvement projects.
Maximize grant funding acquisition for CIP financing due to insufficient capacity to service added debt.
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Flow Rate (MGD)
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