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Il. Ordinance Text
Ordinance 18628 is attached in full as Appendix A.

SECTION 2. The executive shall prepare and transmit quarterly reports describing progress in
implementing the West Point Treatment Plant Independent Assessment Final Report Implementation
Plan and the requirements of the administrative order against King County wastewater treatment
division issued on September 12, 2017, by the Washington state Department of Ecology. The reports
shall address both the summary recommendations and the mitigation strategies of the independent
assessment; they shall also address the corrective action requirements of the Washington state
Department of Ecology administrative order. The executive shall prepare and transmit an
implementation plan by February 15, 2018, with quarterly reports transmitted no later than forty-five
days after the close of each fiscal quarter thereafter, through the date that the implementation plan
timeline required by section | of this ordinance indicates completion of accomplishment of
recommendations.

lll. Executive Summary

As of the fourth quarter (Q4) 2021, 67 of the AECOM West Point Independent Assessment Report’s
proposed 98 recommendations are now complete and nine are in progress.? The remaining 22
recommendations will not be implemented because they have either been evaluated as infeasible or will
be addressed through a different course of action than proposed in the initial recommendation.

Status of the implementation of the AECOM recommendations is detailed in Appendix B and the
Wastewater Treatment Division (WTD) continues to make good progress toward completion of the
remaining recommendations. The items below highlight progress made during Q4 2021:

e The Life Safety Management System (LSM) program team facilitated pilot trainings for multiple
employee groups working in West Section Operations. Lessons learned will inform development
of LSM training roll-out for 2022.

e Eight Operator in Training (OIT) candidates completed their Operator in Training Certification
Exam in October 2021.

e  Staff participated in the annual internal West Section Wet Weather Preparedness and Incident
Readiness Workshop and Wet Weather Tabletop exercise where staff were briefed on
preparedness for the upcoming wet weather season.

IV. Background

Department Overview: The King County Department of Natural Resources and Parks (DNRP) works in
support of sustainable and livable communities and a clean and healthy natural environment. Its mission
is to foster environmental stewardship and strengthen communities by providing regional parks,
protecting the region's water, air, land and natural habitats, and reducing, safely disposing of and
creating resources from wastewater and solid waste.

1 Link to Ordinance 18628
2 Link to AECOM West Point Assessment
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https://mkcclegisearch.kingcounty.gov/LegislationDetail.aspx?ID=3186531&GUID=9D5F5042-8A9B-4FCE-8619-AD0D37B3A8D8&Options=Advanced&Search
https://www.kingcounty.gov/%7E/media/depts/dnrp/wtd/system/WP/restoration/170718-WPt-Ind-Assmt-Report-FINAL.ashx?la=en

The Wastewater Treatment Division (WTD) of DNRP protects public health and enhances the
environment by collecting and treating wastewater while recycling valuable resources for the Puget
Sound region.

Key Historical Context: On February 9, 2017, a severe flood occurred at the West Point Treatment Plant.
The flooding inundated electrical and mechanical equipment resulting in emergency bypasses of sewage
through the emergency outfall and discharge of partially treated sewage through the offshore outfall.

At the direction of the King County Council, the West Point Independent Assessment Report, dated July
18, 2017, was prepared by AECOM following the flood event. The report proposed 98 recommendations
to minimize the likelihood of future flooding and performance issues at the plant. Ordinance 18628
requires an Implementation Plan for the AECOM Recommendations that specifically addresses each of
the 98 recommendations.

On November 15, 2017, the Washington State Department of Ecology (Ecology) issued an Amended
Administrative Order #15480, which required WTD to complete six corrective actions related to the
flooding event. In addition, Ordinance 18628 requires an Implementation Plan that addresses each of
these required corrective actions. As of February 2019, all six corrective actions were completed.

Key Current Context: WTD staff continue efforts to address the AECOM report recommendations. This is
being done through capital projects, training, and operational procedural evaluations and
improvements, as well as modifications to document control practices.

As reported in Q3, performance data from the newly installed West Point Flood Risk Reduction Systems
(FRRS)® was to be evaluated through Q3/Q4 2021 to determine how to best address recommendation
items # 58, 59, 63 and 64 shown in Appendix B. However, data collected through Q4 2021 showed some
FRRS components that need to be refined prior to working on the additional recommendations. To
reduce operational risks, the new redundant control components of the FRRS was decommissioned for
the current wet weather season while the original control system remains in place to ensure proper
plant operation and safety. The new system’s improved flood warning and alarm components will
remain online. Refinement of the other FRRS components will be addressed during the 2022 dry season.

This report furthers the King County Strategic Plan goal of an efficient, accountable regional and local
government by providing an open and transparent update on the implementation of AECOM’s
recommendations to ensure the event that occurred at West Point on February 9, 2017, does not occur
in the future. This report also furthers the Strategic Climate Action Plan goal of preparing for climate
change by describing WTD actions to prepare West Point to manage the effects of increasingly severe
storms.

Report Methodology: On April 24, 2017, the King County Council commissioned AECOM to perform an
independent assessment of the event that occurred at West Point on February 9, 2017. AECOM staff
worked closely with the Council and WTD engineering and plant operations staff to complete its
assessment. AECOM developed a systematic approach based on its experience from similar work,
customized to the specific needs of this project. The approach consisted of the following steps:

3 The FRRS is a second independent series of float switches installed throughout the plant to provide redundancy
to the primary float system. It provides redundant high-water level alarms, automated gate controls and pumping
system shutdowns to prevent plant flooding.

Implementation Plan for AECOM Recommendations Q4 2021
Page |4



1. Data collection
a. Collection of existing documents
b. Field visits and interviews
2. Data review and analyses
a. Data Analyses and initial assessment of failure mechanisms
b. Hazard and operability (HAZOP) workshop
c. Refinement of failure mechanisms and development of recommendations

AECOM'’s independent assessment report, completed in July 2017, proposed 98 potential mitigation
strategies to minimize the likelihood of future flooding and performance issues at the plant. WTD had
completed or had already begun implementing several of the recommendations prior to completion of
the report. Upon receipt of the July 2017 report, WTD began work in earnest to review and implement
the 98 potential mitigation strategies.

WTD developed a table (Appendix B) to track the implementation status of each of the 98 mitigation
strategies. The table is updated quarterly.

WTD engaged AECOM in early 2018 to conduct an independent review of WTD’s responses, action
plans, and progress of each strategy, and to provide WTD with an independent opinion on the
implementation status of each strategy. The AECOM technical team completed its assessment in March
2018* and concluded that WTD had fully evaluated all 98 mitigation strategies and had completed, or
were making progress on, the applicable or feasible strategies.

Through a combination of internal subject matter experts and engineering consultants, WTD continues
to track and make progress on the outstanding mitigation strategies. WTD is also engaging with Ecology
on several mitigation strategies that have potential National Pollutant Discharge Elimination Permit
(NPDES) impacts, such as the Raw Sewage Pump Improvement and Passive Bypass Weir projects.

V. Report Requirements

Ordinance 18628 requires an Implementation Plan for the AECOM Recommendations that specifically
addresses each of the 98 strategies. Specifically, the Ordinance requires the report to address:

A. Implementation of a Life Safety Management System;

B. Development, implementation and continuous improvement of more
comprehensiveemergency/wet weather training;

C. Assessment of strategies to address plant constraints and improve redundancy;

D. Evaluation and prioritization of potential capital improvement projects to increase
redundancy and minimize the risk of flooding.

Table 1 lists the categories of recommended strategies and summarizes their current accomplishment
status. The full list of 98 recommendations can be found in Appendix B, where updates from the Q3
2021 report are shown in bold.

4 Link to March 2018 AECOM Report
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Table 1 - Recommended Strategies by Category

Total # of Adopted Not
Category Recommendations | In Progress | Completed Incorporated
/ Under
Evaluation

Plant Hydraulics 6 3 1 2
Influent Control Structure 8 0 7 1
Preliminary Treatment 2 0 1 1
Raw Sewage Pump Station 8 1 6 1
Pre-aeration and

Sedimentation Tanks / 0 3 4
Flow Diversion Structure 3 0 3 0
Effluent Pump Station 11 0 7 4
Electrical 9 0 7 2
Instrumentation and Control 12 5 2 5
Staffing 2 0 2 0
Operators 13 0 12 1
Training 5 0 5 0
Equipment and System

Tgstiﬁlg ! 9 0 8 1
Maintenance Procedures 3 0 3 0

Totals 98 9 67 22

A. Implementation of a Life Safety Management System (LSM)
LSM is a rigorous system of identifying hydraulic, electrical, and gas equipment that present a risk for
WTD staff and establishing strong protocols for making any equipment changes to incorporate safety
requirements. WTD manages these changes to ensure the culture of protecting employee safety
remains paramount. WTD is committed to the expansion and improvement of the overall LSM program
at the West Point Treatment Plant into a sustainable and long-term program starting with its adoption
of process safety management elements. The program team facilitated workshops for a cross-functional
employee group representing different aspects of operations.> Lessons learned from the workshops will
guide and inform the development of the LSM training roll-out in 2022.

In Q4, staff continued the effort to digitize training manuals and project documents. This work is
expected to continue through Q4 2022. Staff will continue refinement of the draft LSM operating
manual and workflows.

5 The employee groups represented included Operations employees from all shifts, offsite locations, maintenance,
project management, and engineering.
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B. Development, implementation, and continuous improvement of more comprehensive
emergency/wet weather training.
In Q4, eight OIT candidates completed their Operator in Training Certification Exam in October 2021. Six
staff were promoted to Lead or Senior Operator positions and two were promoted to Supervisor
leadership roles.

Q4 also included the annual West Section Wet Weather Preparedness and Incident Readiness Workshop
and Wet Weather Tabletop exercise where staff was briefed on preparedness for the upcoming wet
weather season. Exercises focused on teamwork and providing a broader understanding of coordinated
actions.

Fine tuning of the West Point Workbench Simulator® was completed and acceptance testing began in
December 2021.

C. Assessment of strategies to address plant constraints and improve redundancy.
Review and improvement of plant operational procedures is a continuous improvement process and will
continue through Q4, 2022. This work includes Process Hazard Analysis (PHA) software customization’.
The PHA Software customization effort received final deliverables on December 23, 2021. Deliverables
are currently under review for final acceptance.

D. Evaluation and prioritization of potential capital improvement projects to increase
redundancy and minimize the risk of flooding.
The West Point Raw Sewage Pump Replacement Project pre-design actives are progressing as scheduled
with budget and schedule baselining planned for February 2022.

The recommended alternative for the warning systems upgrade project, which will provide visual and
auditory alarm warnings that alert personnel to hazardous conditions in various spaces, is proceeding
with design on the recommended alternative.

VI. Conclusion/Next Steps

Performance data collected through Q4 2021 showed some FRRS components that need to be refined
prior to working on recommendation items 58, 59, 63, and 64. To reduce operational risks, the new
redundant control components of the FRRS were decommissioned for the current wet weather season
while the original control system remains in place to ensure proper plant operation and safety. The new
system’s improved flood warning and alarm components will remain online. Refinement of the other
FRRS components will be addressed during the 2022 dry season.

6 The West Point Workbench Simulator is an operator training tool that consists of a computer workstation used to
simulate the plant’s control system. Operators learn to react to various high flow and emergency simulations in the
safe training environment so that they are prepared to manage similar real-world events when they occur.

7 A Process Hazard Analysis is a set of organized and systematic assessments of the potential hazards associated
with an industrial process. The software will be used to facilitate a risk assessment of West Point Treatment Plant
and to develop associated mitigation strategies.
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LSM and training programs are on a steady path of continuous improvement and development of new
trainings for roll-out in 2022. New trainings are developed through use of cross-functional review teams
as well as tabletop exercises for wet weather season preparedness.

WTD is committed to evaluating and, where appropriate, implementing AECOM’s recommendations and
mitigation strategies. Appendix B to this report provides details on WTD’s progress on the 98 AECOM
recommendations. Specifically, it provides the timelines for completion of each of the remaining 9
recommendations, resolution of the 67 completed recommendations and identifies those 22
recommendations that are either infeasible or have been addressed through an alternative action.

VIl. Appendices
Appendix A — Ordinance 18628
Appendix B— AECOM Recommended Responses

Implementation Plan for AECOM Recommendations Q4 2021
Page |8



10

11

12

13

14

15

16

17

18

19

Appendix A

1200 King County Courth
m KING COUNTY 516 Third Avante
) Seattle, WA 98104
Signature Report
King County
December 12, 2017
Ordinance 18628
Proposed No. 2017-0429.2 Sponsors Kohl-Welles and Lambert

AN ORDINANCE providing for an implementation plan

and reports related to implementation of recommendations

of the West Point Treatment Plant Independent Assessment

Final Report and the administrative order of the

Washington state Department of Ecology, and requiring

capital project oversight of the execution of the

implementation plan.
STATEMENT OF FACTS:
1. Inresponse to the February 9, 2017, system failure event at the West
Point Treatment Plant, the council passed Motion 14826, commissioning
an independent assessment of circumstances leading to the event, and
identification of appropriate responses.
2. AECOM Technical Services, the selected consultant, delivered the
West Point Treatment Plant Independent Assessment Final Report on July
18,2017.
3. The executive was consulted extensively in preparation of the report,
and the development of recommendations. The executive has indicated
support of the report's recommendations.

4. There were several concerns and recommendations that the report
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emphasized, including:

a. The need for systems redundancy. Major West Point Treatment Plant
systems, such as influent and effluent pumping, sedimentation tanks,
contact channels, weir gates and other systems, operate with little or no
margin for error during major storms. If an operational unit of one of
these systems fails, the hydraulic processing capacity of the larger plant
can be significantly impacted, requiring that staff either attempt to quickly
restore the system or to initiate emergency bypass. The federal
Environmental Protection Agency encourages building in a safety margin
through system redundancy in wastewater treatment facilities. The report
recommends significantly strengthened redundancy throughout the plant;

b. Strengthened emergency response training. The report found
shortcomings in the training provided to staff, noting that current training
does not clearly define when emergency bypass is appropriate, and further
noting that current emergency response training does not anticipate the
kind of event that occurred on February 9, 2017. The report recommends
strengthened emergency response training; and

c. Management of complexity. The report notes that, as demands have
increased, the West Point Treatment Plant has grown to be a large,
complex treatment facility with numerous complex mechanical, chemical,
biological and electrical systems. In such systems, the report notes that
the impact of single plant elements on overall operability is not readily

apparent and that interdependency between systems and communications
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between operating teams is critical. The report recommends a thorough,
systemic evaluation of the function, performance and safety of plant
systems, to improve vertical and horizontal communications regarding
plant risks, strengthen decision documentation and improve maintenance
levels. This recommendation is based on approaches used in the chemical
industry, and is referred to in the report as life safety management.
5. The recommendations are presented in two formats:
a. Summary recommendations:

(1) Implement a life safety management system;

(2) Conduct comprehensive emergency response training; and

(3) Conduct an integrated evaluation to address plant constraints and
improve redundancy.

(4) Optimize a capital improvement plan to maximize redundancy; and

b. System evaluation recommendations: potential failure mechanisms

and mitigation strategies:

(1) Plant hydraulics;

(2) Process and mechanical;

(3) Preliminary treatment;

(4) Raw sewage pump station;

(5) Preaeration and primary sedimentation tanks;

(6) Flow diversion structure;

(7) Effluent pump station;

(8) Electrical;
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(9) Instrumentation and control;

(10) Operations;

(11) Staffing;

(12) Operator performance;

(13) Operator training;

(14) Equipment and systems testing procedures; and

(15) Maintenance procedures.
6. On September 12, 2017, the Washington state Department of Ecology
issued an administrative order, WDOE Administrative Order Docket No.
15325, requiring King County to comply with specified provisions of the
Revised Code of Washington, the Washington Administrative Code and
National Pollution Discharge Elimination System Permit No.
WA0029181. The order includes findings regarding the February 9, 2017,
system failure event.
7. The council's oversight and accountability function requires that, for
major system failure events such as the February 9 West Point Treatment
Plant event, a comprehensive monitoring and reporting process,
addressing progress in implementing corrective recommendations, be
instituted. Motion 14826 provides that the council, by subsequent council
action, is to provide for reporting on the implementation of the
recommendations of the independent assessment.

BE IT ORDAINED BY THE COUNCIL OF KING COUNTY:

SECTION 1. The executive shall develop an implementation plan addressing the
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recommendations of the West Point Treatment Plant Independent Assessment Final
Report, including both the Summary Recommendations and the Mitigation Strategies
provided in the final report as well as the requirements of the administrative order against
King County wastewater treatment division issued on September 12, 2017, by the
Washington state Department of Ecology. The plan shall include a timeline for
accomplishment of the recommendations and the requirements of the administrative
order. If the executive believes that a given recommendation is impractical or
inappropriate, the plan shall so indicate and shall provide an explanation supporting the
executive's reasoning.

SECTION 2. The executive shall prepare and transmit quarterly reports
describing progress in implementing the West Point Treatment Plant Independent
Assessment Final Report Implementation Plan and the requirements of the administrative
order against King County wastewater treatment division issued on September 12, 2017,
by the Washington state Department of Ecology. The reports éhall address both the
summary recommendations and the mitigation strategies of the independent assessment;
they shall also address the corrective action requirements of the Washington state
Department of Ecology administrative order. The executive shall prepare and transmit an
implementation plan by February 15, 2018, with quarterly reports transmitted no later
than forty-five days after the close of each fiscal quarter thereafter, through the date that
the implementation plan timeline required by section 1 of this ordinance indicates
completion of accomplishment of recommendations.

SECTION 3. The reports and plan required under sections 1 and 2 of this

ordinance, respectively, may be combined with the quarterly reports required by Motion
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14813, through the end of the reporting period required by that motion. Following that
date, the quarterly reports shall separately continue through the end of the timeline for
accomplishment required by section 1 of this ordinance.

SECTION 4. The county auditor shall conduct oversight of the executive's
execution of the implementation plan required by section 1 of this ordinance, and prepare
a report describing the results of this oversight. The report shall be provided to the
council by March 1, 2019.

SECTION 5. The plan and reports required by section 1, section 2 and section 4
of this ordinance shall be transmitted in the form of a paper original and an electronic
copy to the clerk of the council, who shall retain the original and provide an electronic

copy to all councilmembers, the council chief of staff and the lead staff for the
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The following descriptions apply to the status assigned to the recommendations:

Appendix B

Status Description

Complete The recommendations have been implemented in full and there is no further action required.

In Progress Implementation of the recommendations has begun but, due to complexity, resource availability, and/or budget constraints, the work is not yet completed.

Ongoing Implementation of the recommendations has been completed and they are now systematically and/or programmatically subject to periodic review, updating, and/or continuous improvement.

Under Evaluation

Evaluation has begun to determine the feasibility of recommendations and their resource, prioritization, budgetary and scheduling constraints.

Implementing Alternative

Recommendations that were replaced with more effective, alternative solutions that meet the intent of the original recommendations.

Not Incorporated

After evaluation and consideration, the recommendations will not be implemented because they do not mitigate operation risks.

Table 10

Plant Hydraulics

Evaluate ways to improve control
strategies and flow management Help delay peak flows to West Point.
within the collection system.

Under evaluation

2020 Initial Evaluation

WTD regularly considers collection system
(pipeline) storage and control strategies
when determining how to best manage
flows. Storage is typically considered as an
option when addressing collection system
capacity constraints and is one of the
control strategies to be evaluated in the
Combined Sewer Overflow (CSO) planning
work.

Table 10

Plant Hydraulics

Evaluate the collection system to

) . For example, the Old Fort Lawton Tunnel.
identify new areas for storage.

Under evaluation

2020 Initial Evaluation

WTD regularly considers collection system
(pipeline) storage and control strategies
when determining how to best manage
flows. Storage is typically considered as an
option when addressing collection system
capacity constraints and is one of the
control strategies to be evaluated in the
CSO planning work.

Table 10

Plant Hydraulics

Add primary treatment technologies

to the collection system. Relieve West Point during high flows.

Under evaluation

2020 Initial Evaluation

Adding treatment to the collection system
has been and will continue to be considered
as part of WTD's future long-term planning
efforts. For example, the Georgetown Wet
Weather Station that is currently under
construction will add primary treatment
technology to the collection system. Where
appropriate, projects with primary treatment
technologies, will be submitted and
considered as part of WTD's Six-Year
Capital Improvement Plan.

Changes made in Q4 2021 are bolded. = ‘Under evaluation’ = Almost done - ‘in progress’

= Done - includes ‘complete’, ‘not incorporated’,

‘implementing alternative’ ‘ongoing’
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Changes made in Q4 2021 are bolded. = ‘Under evaluation’ = Almost done - ‘in progress’ - D one - mclydes comp.letc’e‘, notlmc,orporated ’
implementing alternative’ ‘ongoing




Changes made in Q4 2021 are bolded. = ‘Under evaluation’ = Almost done - ‘in progress’ - D one - mclydes comp.letc’e‘, notlmc,orporated ’
implementing alternative’ ‘ongoing




Changes made in Q4 2021 are bolded. = ‘Under evaluation’ = Almost done - ‘in progress’ - D one - mclydes comp.letc’e‘, notlmc,orporated ’
implementing alternative’ ‘ongoing




Replace raw sewage pump engines

with electric motors. . ; .
Electric motors are more reliable and less expensive

to maintain (high initial cost). A Raw Sewage Pump Improvement project
began implementation in 2019 with
Plan/budget for equipment maintenance, updates, commissioning planned for 2030.
and replacements. Alternatives Analysis is underway.
In progress Implementation 2030 The Department of Ecology has provided
Redundancy reduces opportunity for failure. conceptual approval of the Pump
Replacement project. WTD will forward the
Estimate pressure capacity and incorporate engineering report to Ecology for approval
corrosion inspections and durability to withstand when complete.
earthquakes.

Evaluate current condition of raw
sewage pumps and determine

Table 13 expected life span.

Raw Sewage

Pump Station Provide backup systems to increase

redundancy.

Evaluate current condition and
determine expected life span of the
raw sewage pump station [piping
system].

; y I _ o , = Done - includes ‘complete’, ‘not incorporated’,
Changes made in Q4 2021 are bolded. |:| = ‘Under evaluation |:| = Almost done - ‘in progress . implementing alternative’ ‘ongoing’
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Changes made in Q4 2021 are bolded. = ‘Under evaluation’ = Almost done - ‘in progress’ - D one - mclydes comp.letc’e‘, notlmc,orporated ’
implementing alternative’ ‘ongoing




Table 19 Add an “Interlock Active” indication A project to install indication lights at the

Alert the operators when the interlock is engaged

LSy light to the local control panels. (help with troubleshooting).

In progress Implementation 2022 local control panels has been started with
and Control

completion planned for Q4 2022.

As part of the implementation of West
Point’s life safety system staff will evaluate
Table 19 Remove the requirement to use both Evaluate in 2022 the use of high and high-high level
Instrumentation | the High and high-high switches to Only the high-high switch would be required. In Progress . conditions for control and adjust as needed
. ! Implementation TBD . )
and Control activate the interlock. to improve life safety. In order to accurately
evaluate this recommendation item,
performance data from the newly installed

; y I _ L , = Done - includes ‘complete’, ‘not incorporated’,
Changes made in Q4 2021 are bolded. |:| = ‘Under evaluation |:| = Almost done - ‘in progress . implementing alternative’ ‘ongoing’




Flood Risk Reduction System (FRRS) is
needed. Performance data collected
through Q3 2021 showed some FRRS
vulnerabilities that will be addressed during
the 2022 dry season. Working with a
consultant for on-going system
evaluation. Corrective actions may
require engineering design prior to
implementation.

Table 19
59 | Instrumentation
and Control

Add an Ovation-level high-high signal | The Ovation signal should be set to activate before

to the hardwired interlock. the float switches.

In Progress

Evaluate in 2022
Implementation TBD

See the response to #58 above.

Table 19 Remove the requirement to use both Evaluate in 2022
63 | Instrumentation | the High and high-high switches to Only the high-high switch would be required. In Progress . See the response to #58 above.
. ! Implementation TBD
and Control activate the interlock.
Table 19 . : : : : : : .
64 | Instrumentation :\dt?] ar;] O\éat_loncilg\;el Ihlgkh-hlgh signal ;I;]heﬂ()v’fatlorllt srllgnal should be set to activate before In Progress I E\Ilaluatti |? 20_?_; 5 See the response to #58 above.
and Control o the hardwired interlock. e float switches. mplementation

Changes made in Q4 2021 are bolded. = ‘Under evaluation’

= Almost done - ‘in progress’

= Done - includes ‘complete’, ‘not incorporated’,

‘implementing alternative’ ‘ongoing’
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Changes made in Q4 2021 are bolded.

= ‘Under evaluation’

= Almost done - ‘in progress’

= Done - includes ‘complete’, ‘not incorporated’,
‘implementing alternative’ ‘ongoing’
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