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SUBJECT

Final Report of the AECOM Independent Assessment of the causes, consequences and responses to the February 9, 2017 system failure at the West Point Treatment Plant.

SUMMARY

On February 9, 2017, the West Point Treatment Plant, the flagship facility of the region’s wastewater treatment system, suffered a catastrophic system failure, resulting in substantial internal plant flooding, extensive damage to treatment facilities, process shutdown, and emergency bypass of combined wastewater/stormwater flows.  

The County Council, through Motion 14826 approved March 13, 2017, determined to undertake an independent review of the causes, consequences and responses to the system failure.  Following an expedited procurement process, by Motion 14847 on April 24, 2017, the Council authorized execution of a contract for the independent review with AECOM Technical Services, an international firm with an extensive background in facility construction, management and forensic analysis, including a focus on water and wastewater utilities.  The structure of the review was mandated by, and contracted by, the County Council, to assure independence of focus and recommendations.  

AECOM provided the West Point Treatment Plant Independent Assessment Final Report on July 18, 2017, simultaneously to the Council and the Executive, as provided for in the Motion.

BACKGROUND

Review Mandate   

The contract for independent review of the West Point system failure, authorized by Motion 14847, required rapid turnaround of a final report, with a target date of July 1, 2017.  In response, AECOM Technical Services, the selected contractor, pulled together an independent review team to begin information gathering interviews the day after Council approval of Motion 14847.  The independent review team includes personnel with expertise in electrical engineering, plant instrumentation and automation, hydraulic flow, and associated wastewater treatment processes. The services contract includes a Scope of Work, including the following key project tasks: 

· Project Management – Provide project management services to track and manage the scope, schedule, and budget for the schedule of 14 weeks;  

· Meetings/Workshops – Conduct specified meetings and workshops with King County staff during the execution of the work;

· Data Collection and Review – Perform data collection and review, including interviews with staff, review of failure reports, maintenance work orders, automated systems operations and facility historical data;

· Incident Impact Analysis – Perform analysis of contributing factors and impacts; 

· “Hazops” Workshop – Lead a Hazardous Operations analysis of key processes and unit operations to determine which, in the event of failure, pose the greatest risks to operator safety and plant operations;

· Determinations and Recommendations – Provide recommendations for actions to take and strategies adopt so that King County can prevent major failure in the future; and

· Reporting – Prepare and present reports as key deliverables for this Independent Review.

The substance of the review was established by Motion 14826, approved by the Council on March 13, 2017, and provided for in the contract.  Key elements to be addressed include:

· The flooding of the plant that occurred during the event, including flooding volume, sources, facility damage, threats to staff safety, and implications for facility operations and design;

· The causes or contributing factors to the event, including but not limited to the weather, volumes of the combined flows of wastewater and storm water, failures and causes of such failures of equipment or systems including electrical systems, any Wastewater Treatment Division (WTD) operational protocol, procedure or practice, and pertinent staff training, decisions and actions of the on-site crew during or leading up to the event;

· A description and evaluation of WTD's immediate and subsequent responses to the event, including communications after the event to stakeholders and the public and internal reporting and tracking processes;

· An evaluation of how the flooding of the plant could have been averted;

· An evaluation of the plant's power systems, both leading to the plant, and within the plant, with any recommendations for opportunities to strengthen system redundancy and avoid power disruptions or abnormalities that may require emergency crew response;

· A description of the environmental impacts from the discharge of untreated or minimally treated wastewater and storm water, including impacts related to wastewater bacteria, as well as metals and other toxins, associated with the event;

· A description of the public health impacts resulting from the event;

· Recommendations for appropriate preventive approaches, strategies, practices or systems to prevent recurrence of the event;

· An evaluation of methods to relieve flow volumes at the plant during future heavy storm periods, including, flow diversion, infiltration/inflow control, increased system storage or green storm water infrastructure opportunities, or any other appropriate means;

· A description and evaluation of lessons learned from the event that will help avoid future similar events;

· A review of prior occasions at the plant involving effluent discharge pump shutdowns or operational interruptions over the past three years, describing the cause of each event, the outcome, whether any facility damages resulted, whether pump replacement or repair was required and whether corrective action was taken to avoid future such events; and

· Any other findings or analysis deemed relevant or necessary for the Council and the public to understand the causes and effectiveness of the response to the event and how to prevent similar events.

Independent Review Process   

The AECOM Independent Review team proceeded on a fast-track schedule through the information gathering and report development process.  Key elements included: 

· Collection of data, including review of 
· current conditions, 
· operations and maintenance records
· incident reports
· as-built drawings
· environmental monitoring data
· Site visits
· Interviews with plant and agency staff
· A two-day Hazardous Operations (“Hazops”) workshop on May 24-25, 2017
· Analytical review and development of findings and recommendations.

The Hazops workshop focused on specific categories for evaluation for each of the major process areas, and examined deviations or failures experienced, along with causes and consequences. That workshop is considered a central element of the information-gathering and analytic effort.  Key plant staff and managers, division leadership, the independent review team, Council staff and project management staff gathered to openly discuss timing, sequence, predicate conditions, immediate causes, contributing factors, responses, and associated elements related to the event. Action items or areas for further evaluation were developed to address concerns. These discussions provided an important base for the development of the report.  

Council staff has been kept informed throughout the process.  Participating Council staff have included Carolyn Busch, John Resha, Mike Reed, Jeff Muhm, and Elizabeth Hill of the Ombuds Office, who served as Project Manager for the Council.

AECOM reports that they have received continuing cooperation from WTD in access to records, response to information requests, openness in participation in the Hazops workshop, site visits and inspections, and needed support for the report development process. 

West Point Treatment Plant Independent Assessment Final Report

The Final Report highlights a number of key findings, described below:

· West Point has many constraints, including 
· the plant’s location in a highly-valued recreational setting and aesthetic setting, creating pressure to avoid interference with those community values;
· small site for a plant of 440 mgd capacity, with little area for expansion;
· potential for increasing flows, as growth and urbanization of the regional watershed continues;
· potential climate change-driven impacts leading to more frequent or more intense precipitation events.

· West Point does not have sufficient redundant capacity. The “firm capacity” of the plant—the capacity with one component out of service for each unit in operation—is significantly less than the hydraulic peak capacity of 440 mgd.  When the plant operates at peak capacity, almost all key units and equipment must be fully operational to pass this flow.  Peak flow at the plant during the February 9, 2017 event exceeded 440 mgd, requiring the primary treatment system to operate at maximum capacity without backup systems.  Lack of redundancy combined with the complexity of the system gives operators very little time to react during peak flow events.

· West Point is a large, complex facility that uses three major pumping stations and numerous complex mechanical, chemical, biological and electrical systems.  During high flow events, interdependency between various operating elements and seamless communications across operating teams becomes critical; these issues tend to surface during unusual events such as the February 9, 2017 system failure.  

· Emergency response training did not anticipate this type of emergency.  While operators were experienced and trained in many safety procedures, and they understood the importance of rapidly returning systems to operation, they were not adequately trained for this kind of emergency.  Additional training and exercises focused on using the lessons learned from the February 9, 2017 incident are needed.  The results of the incident also show that there was a lack of clarity among crew members in identifying the threshold for initiating emergency bypass procedures.  

· The Ovation plant control system conveyed a rapid series of alarms to Main Control that were not fully prioritized.  As a consequence, the shift supervisor was faced with over 2100 alarms in less than an hour, and it was not clear which were critical and which were of lesser significance.  Additionally, several elements of the plant, such as the raw sewage pumps, still need manual operator intervention, posing a life safety risk during emergency situations.  All components of the plant system should be integrated with plant controls.  

The Report makes a number of key recommendations, based on these findings:

· The plant currently utilizes a system called Process Safety Management in areas where regulatory requirements demand its use.  The Report recommends that most effective elements of this system should be leveraged into a new system to be used facility-wide, referred to as Life Safety Management.  The goal of Life Safety Management is to keep all the critical elements of the plant in optimum working order.  Most serious incidents are preceded by less serious incidents—a pattern known as the Incident Pyramid.   Recognizing minor incidents early and taking appropriate actions will help to prevent major system failures.  Implementing Life Safety Management will also help to avoid what is known as the normalization of deviation, where personnel become accustomed to the poor performance of a piece of equipment.  Under Life Safety Management, operations and maintenance procedures are more strictly applied, and operators, maintenance works, engineers, safety managers, asset managers, administrators and manager and policy makers work together to achieve the best possible outcomes.   

· The Report recommends the formulation and adoption of a formal emergency training and emergency exercise program compliant with the Homeland Security Exercise and Evaluation Program.  In concert with emergency training, a progressive exercise program provides opportunities to validate plans and procedures and identify and correct potential weaknesses and deficiencies. 
 
· The Report recommends that WTD implement a strategic plan that considers short-term and long term improvements.  The plan should address the lack of passive systems that would allow the plant to handle flows in the event of loss of automation or power or delayed decisionmaking.  One of the most critical points of failure is the emergency bypass gate.  If the gate fails to open, the facility can be flooded, posing a serious life safety risk.  It is recommended that passive overflows be evaluated.  The plan should also incorporate upstream features in the collection system and develop a protocol for upstream combined sewer overflows and downstream treatment plant operations during high flow events.  It should also address the plant’s firm-capacity limitations and the extent that it is allowable from a regulatory standpoint to distribute peak flows across the CSO system, and the ability to use emergency bypasses during peak flow events. 

· The recommended planning should consider improvements that have immediate and significant impacts on plant capacity, including configuring the Ovation system to prioritize alarms and to integrate pump stations and emergency bypass gates with plant controls.  

Beyond these key findings and recommendations, the Report identifies an extended number of Potential Failure Mechanisms and Mitigation Strategies, addressing Plant Hydraulics, Process and Mechanical Systems, Electrical Systems, Instrumentation and Control, Operations, and Equipment and Systems Testing Procedures.

The briefing on the Report will be provided by key AECOM participants in the report development.  It will be followed by a response to the report from the Executive.  
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· Sujan Punyamurthula, Principal in Charge , AECOM
· Nicholas Cooper, Vice President, Technical Director, AECOM
· Beverley Stinson, Global Wastewater Practice Leader–Technical Review, AECOM
· Courtney O’Neill, Environment Team Leader, AECOM 
· Elizabeth Hill, Project Manager
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