WATER QUALITY CONSTRUCTION
ANALYST: MIKE REED

	
	
	2021-2022 Proposed
	
	2023-2024 Projected
	
	2025-2026 Projected

	Revenues
	
	$553,182,487
	
	$418,748,918
	
	$661,815,502

	Expenditures
	
	$553,182,487
	
	$418,748,918
	
	$661,815,502

	Major Revenue Sources:  Bonds, state loans, operating budget transfers



DESCRIPTION

The Water Quality Construction capital budget of the Wastewater Treatment Division funds construction, maintenance, upgrade and expansion of the wastewater system physical plants.  The system is currently focused on completing the Combined Sewer Overflow (CSO) projects required by a consent decree between King County and the federal Environmental Protection Agency and Department of Justice, and the Washington State Department of Ecology; additionally, the agency is continuing its work on the Conveyance System Improvement project, to assure the capacity of the conveyance system interceptors to meet the demands of regional growth, and facility maintenance. There is growing focus on the aging of the system, as it passes the half-century milestone of operations; the two larger regional plants, and hundreds of miles of interceptor pipeline were completed in the 1960s and expanded in the 1970s, and are now at or over 50 years of age.  The Wastewater Treatment Division is accelerating its Asset Management program in response, focusing on both treatment plant and interceptor pipeline evaluation, repair, upgrade and replacement; the Executive’s Proposed Budget includes significant expenditures for Asset Management projects. 

SUMMARY OF PROPOSED BUDGET AND CHANGES

The capital budget, as described in the Water Quality Capital Fund financial plan, identifies revenues of $553 million, derived primarily from proceeds of bond sales, and a category referred to as “future undesignated funding,” which includes a mix of financing sources including State Revolving Fund loans, Public Works Board loans, and transfers from the operating budget.  Cash transfer from the operating budget in the 2019-2020 biennial budget amounted to $88 million; for 2021-2022, cash transfers from the operating budget will be directed to debt defeasance paying off high-interest debt to be replaced with low-interest debt.  Those revenues are accounted for in the Water Quality Revenue Bond Fund, rather than the capital budget. Capital appropriations are divided among major expenditure categories, such as increasing the size and capacity of wastewater facilities to accommodate population growth — referred to as “capacity improvement;” and responding to state and federal regulatory requirements, referred to as “regulatory.”  

For the 2021-2022 biennium, the largest expenditures are for plant asset management expenditures, at $104 million, and regulatory compliance — mostly associated with CSO projects at $109 million.  Many of these projects are constructed over multiple biennia, and so carry forward substantial funding from previous budgets.  Major projects include the North Mercer/Enatai Interceptor Upgrade ($5,175,864); Lake Hills/NW Lake Sammamish Interceptor ($2,314,595), Elliot West Combined Sewer Overflow Compliance ($4,001,284); West Point Raw Sewage Pump Replacement ($47,783,542) and the Joint Ship Canal Combined Sewer Overflow project ($63,918, 987), which the County is constructing jointly with the City of Seattle, and which is moving into the construction phase.  

KEY ISSUES

ISSUE 1 – ELLIOT WEST CSO

The proposed budget includes two capital projects for The Elliot West Wet Weather CSO Treatment Station (EWWTS); Project 1134067 ($4,001,284) would implement incremental changes to improve the operability of the plant; Project 1139043 ($11,783,389) would support an alternatives analysis and facility design to achieve full permit compliance.   Elliot West was completed in 2005 as part of the Denny Way/Lake Union CSO control project, with the intention of controlling Seattle and King County overflow discharges into Lake Union, and Denny Way discharges into Elliot Bay.   Although the Elliot West station has achieved substantial CSO volume and pollution reduction, it does not consistently meet permit requirements during high storm flows.  Among the issues are failure to remove both grit and organic solids; the high solids content leads to failure to meet the “settleability” permit requirement, and complicates chemical dosing for disinfection of the discharge.  There have also been violations of pH permit requirements.   WTD staff and consultants have undertaken studies of the various treatment challenges, but have concluded that additional treatment units are needed to achieve full compliance with permit requirements.  

Staff inquiry is focusing on whether the performance issues raised through the experience with this project are sufficiently understood to avoid replication in subsequent CSO projects.  WTD has indicated that, at the time Elliot West was constructed, there were fewer treatment options available, both locally and nationally, to control CSO discharges.  The agency indicates that modern flow monitoring technology, on-line analyzers, increasing modeling capability, and the development of compact treatment units provide better tools for the design of current and upcoming projects.  Staff will seek to confirm that other completed CSO projects are performing to standards, and that current project designs are informed by lessons learned at Elliot West.  



RESPONSE TO COUNCIL INQUIRIES

QUESTION 1:  DO THE PERFORMANCE ISSUES AT THE ELLIOT WEST CSO RAISE PERFORMANCE CONCERNS FOR OTHER COMBINED SEWER OVERFLOW PROJECTS?

ANSWER:  
Executive staff noted problems with 1) infrastructure to remove solids and floatables; 2) challenges in applying disinfection chemicals; and 3) violations of pH permit requirements.  Elliot West, a “wet weather treatment station,” is similar to the Georgetown Wet Weather Treatment Station; other completed CSO’s are built as holding tanks, rather than treatment stations, and so do not have similar processing mechanisms.  

Elliot West was built with horizontal bar screens to remove floatables and solids—a new technology at the time of construction.  Georgetown will use a proven technology—traveling screens—for removal of solids; these screens are not prone to clogging.  While Elliot West relies on settling within the storage tunnel, Georgetown will use “high rate clarification” to remove settleable solids.  

Elliot West uses chlorine to disinfect discharge flows prior to discharge to Puget Sound;  Georgetown will use ultraviolet light for disinfection prior to discharge, eliminating pH issues and dechlorination complications.

ISSUE 2 – CAPITAL COST CONTROL

In response to a Council proviso in the 2015-2016 biennial budget, the Wastewater Treatment Division undertook a Capital Cost Estimating technical evaluation to examine and improve its methods for effectively projecting capital project costs, and controlling costs to projected amounts.  This study resulted from Council concern with cost growth in CSO projects between initial cost projections and estimates as the projects went into design and construction.  The study was completed in 2017, and the results were incorporated into agency practices.   

As the agency accelerates its Asset Management focus in response to the aging physical facilities, an increasing number of interceptor pipeline upgrade or replacement projects is anticipated.  One current project appears to be experiencing significant cost escalation.  The North Mercer/Enatai project, which will replace the interceptor pipeline conveying wastewater from north Mercer Island and southeast Bellevue, was initially projected at $116 million; the project is currently estimated at $150 million, according to the 2020 Baseline Report that the agency publishes as part of its Performance Metrics project.  

Staff inquiry is focusing on the reasons for the cost escalation on this project, whether the Capital Cost Estimating technical evaluation recommendations were employed and effective, and whether there are cost control implications for similar interceptor upgrade projects.  

RESPONSE TO COUNCIL INQUIRIES

QUESTION 2:  WHAT ARE THE REASONS FOR COST ESCALATION ON THE NORTH MERCER/ENATAI INTERCEPTOR PROJECT?  WERE THE CAPITAL COST ESTIMATING RECOMMENDATIONS EMPLOYED, AND WERE THEY EFFECTIVE?

ANSWER:  
North Mercer Island & Enatai Interceptors Upgrade 
Following the initial 30% design phase, additional field investigations led to design refinements, including enhanced odor control facilities and a change in the pipe material.  Continuing coordination with stakeholders led to a change in the scope for trail restoration, the standards for the Mercer Island lift station, and the alignment of the horizontal directional drill pipeline.  Additional permitting requirements, additional property rights acquisition, and a spare sewage pump were among the other changes. 

 Cost Estimating Study Recommendations
The Executive indicates that the recommendations of the Council-required Cost Estimating study are being implemented;  WTD established new protocols for estimating project costs, to provide a Basis of Estimate (BOE), which includes multiple standardized elements, such as the design basis, planning basis, allowances, assumptions, exclusions contingency, management reserve, and other considerations.   Other changes included Portfolio Management, Project Formulation, Trend Analysis, Alternatives Analysis, and Resource Management Tools.  The Executive indicates that while cost changes and variances from estimates are inevitable, cost escalation can now be communicated and understood if it occurs; cost changes are vetted and approved by the Portfolio governance boards for all capital projects.  The Executive describes the changes resulting from the Council-required evaluation as transformative for WTD.  WTD currently works collaboratively with other King County capital programs to share the learning from this project, and the improved processes. 

ISSUE 3 – INFILTRATION/INFLOW AND FLOW CAPACITY PROJECTIONS

As the Executive moves forward with its Asset Management program, a significant number of interceptor pipelines are likely to be among the recommended asset management projects.  Many of these projects were built in the 1960s and 1970s, and are facing both capacity issues and deterioration concerns.  Pipelines are the focus of the Conveyance System Improvement project, which evaluates pipelines for their ability to convey 20-year peak flows through the year 2060, incorporating projected regional growth expectations.  

Concurrently, the agency is proceeding with its Infiltration/Inflow control project, which is intended to develop options to address the volumes of fugitive flows entering interceptor pipelines, and being conveyed to treatment plants.  These are flows that are not the intended focus of treatment; yet, because they enter the system from groundwater or surface leakage, they are conveyed and treated in common with the primary wastewater flow.  Pipeline capacity must be sized to accommodate these flows to avoid system backups.  It is estimated that over 70% of future flow volumes will be constituted of infiltration and inflow.  

Figure 1.  Components of Future Flows Projected through 2060
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It is both expensive and energy consumptive to convey and treat these fugitive flows.  They must be transported through miles of pipeline to treatment facilities, including being pumped uphill where needed; both treatment plants and pipelines must be sized to convey and process these flows.  

A 2009 analysis[footnoteRef:1] indicated that the majority of these flows originate in homeowner-owned side sewers, as well as laterals leading to pipelines operated by cities and sewer districts.  [1:   “The SSES generally confirmed the conventional wisdom that laterals and side sewers represent the major source of I/I in a system.” P. ES-3 Initial Infiltration and Inflow Reduction Project Alternatives Analysis Report April 2009 https://www.kingcounty.gov/~/media/services/environment/wastewater/i-i/docs/Reports/0904_II_ReductionAlternativesAnalysis.ashx?la=en
] 

The Wastewater Treatment Division has worked with its city and sewer district partners to evaluate and recommend approaches to address this issue.  While that evaluation is ongoing, the initial phase has identified several concepts as a means of addressing infiltration and inflow issues:  1) common regional sewer standards; 2) a sewer inspector training and certification program; and 3) a private side sewer inspection program.  The 2021-2022 Capital Budget includes $1.5 million to further develop these remedial proposals, in cooperation with regional partners.   

Success in controlling infiltration and inflow over time would be expected to result in reduced flow volumes, and lower peak flow pipeline capacity requirements.  This could result in significant cost savings, as capacity concerns of given pipelines are less urgent, and capacity sizing is not required to assume such large infiltration and inflow volumes.

As WTD is proceeding with capacity assessments associated with its Conveyance System Improvement Project, it has indicated that it is not assuming reductions in infiltration and inflow volumes resulting from proposed remedial measures.  Savings from reductions in capacity requirements are not being incorporated into project designs and cost expectations.  The Division notes that the region has been challenged by infiltration and inflow issues for extended periods, and that it is not prudent to anticipate significant savings from the success of these remedial measures.  

Staff inquiry is focusing on whether there are opportunities to incentivize or otherwise encourage progress in controlling infiltration and inflow.  

RESPONSE TO COUNCIL INQUIRIES

QUESTION 3:  IF INFILTRATION/INFLOW VOLUMES WERE SIGNIFICANTLY REDUCED, WOULD THAT SIGNIFICANTLY REDUCE THE NEED FOR, OR THE IMMEDIACY OF, CONVEYANCE PIPELINE CAPACITY PROJECTS?  FOR THOSE PROJECTS THAT ARE REQUIRED, COULD THEY BE SIGNIFICANTLY SMALLER IN CAPACITY REQUIREMENTS, AND IN COST?
ANSWER:  
The Executive indicates that peak flow standards, which establish pipeline capacity requirements, were set to meet permit requirements disallowing overflows from the separated conveyance system.  If infiltration and inflow were controlled, and peak flows reduced the overflow risk, capacity requirements in pipelines would be reduced.  A task force of the Metropolitan Water Pollution Abatement Advisory Committee is currently reviewing options for I/I control.  
[bookmark: _GoBack]
The Executive indicates that existing code language requiring I/I enforcement tools such as excess flow surcharges are considered difficult to enforce, noting that pipes built prior to 1961 are exempted from enforcement.  The Executive emphasizes the need for cooperation with participating agencies to achieve progress in controlling I/I, and that MWPAAC and WTD have worked together since the early 2000s on controlling I/I.
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