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Executive Summary

Fifty-six of the West Point Independent Assessment Report’s proposed 98
recommendations (prepared by AECOM) have been completed and 22 are in progress.
The remaining 20 recommendations will not be implemented because they are either
addressed through the implementation of other recommendations or not feasible.

Progress on implementing the AECOM recommendations in the third quarter of 2019
(Q3) includes submitting a letter to the Washington Department of Ecology (Ecology) to
request its formal approval of the raw sewage pump replacement project’s objectives
and schedule, and preparing a report for submittal to Ecology for the passive bypass
weir project. The Wastewater Treatment Division (WTD) of the Department of Natural
Resources and Parks will submit a request for the passive bypass weir project to
Ecology early in quarter four of 2019 (Q4).

In summer 2019, the King County Auditor’s Office submitted its report on the WTD’s
response to the AECOM recommendations to the King County Council. WTD concurs
with the findings in the Auditor’s report! and is committed to implementing the AECOM
recommendations and the related recommendations from the Auditor’s oversight report
on WTD'’s response to the initial AECOM report.

Background

On February 9, 2017, a severe flood occurred at the West Point Treatment Plant (West
Point). 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.

1 https://www.kingcounty.gov/~/media/depts/auditor/new-web-docs/2019/west-point-cpo-2019/west-point-
2019.ashx?la=en

3


https://www.kingcounty.gov/%7E/media/depts/auditor/new-web-docs/2019/west-point-cpo-2019/west-point-2019.ashx?la=en
https://www.kingcounty.gov/%7E/media/depts/auditor/new-web-docs/2019/west-point-cpo-2019/west-point-2019.ashx?la=en
https://www.kingcounty.gov/%7E/media/depts/auditor/new-web-docs/2019/west-point-cpo-2019/west-point-2019.ashx?la=en

Implementation Plan for AECOM Recommendations
Ordinance 18628

The primary themes of AECOM'’s recommendations fall into four categories:
1. Implementation of a Life Safety Management system.

2. Development, implementation and continuous improvement of more comprehensive
emergency/wet weather training.

3. Assessment of strategies to address plant constraints and improve redundancy.

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

Table 1 breaks down the recommended strategies and summarizes their current

accomplishment status. The full list of 98 recommendations can be found in Attachment
A.

Table 1 — Recommended Strategies by Category

Category Total # of_ ™ Adopted Not
Recommendations Completed | Incorporated®
Progress

Plant Hydraulics 6 5 1 0
Influent Control Structure 8 1 6 1
Preliminary Treatment 2 0 1 1
Ravx{ Sewage Pump 8 3 4 1
Station
Preaeration and
Sedimentation Tanks / 2 ! 4
Flow Diversion Structure 3 0 3 0
Effluent Pump Station 11 2 5 4
Electrical 9 1 6 2
ICnstrumentatlon and 12 5 2 5

ontrol
Staffing 2 1 1 0
Operators 13 1 11* 1
Training 5 0 5 0
Equment and System 9 1 7 1
Testing
Maintenance Procedures 3 0 3 0

Totals 98 22 56 20

Attachment A includes an explanation for each recommendation that was not incorporated.

*In the Q2 2019 report, this table showed 12 completed and zero in progress in this category. This was an
accounting oversight and these numbers reflect current circumstances.




Changes in Q3 2019 Report

Progress in Q3 includes WTD’s submission of a letter to Ecology requesting its formal
approval of the raw sewage pump replacement project’s objectives and schedule. Also
during Q3, WTD prepared a report for submittal to Ecology for a passive bypass weir
project. The request for the passive bypass weir project will be submitted to Ecology
early in Q4.

Appropriation for West Point’s Life Safety Improvement program was approved via a
recent supplemental budget request and will be chartered later this year. This program
will evaluate the remaining life safety recommendations and will implement the life
safety improvements identified in Attachment A.

King County Auditor’s Report

In summer 2019, the King County Auditor’s Office submitted its report on WTD’s
response to the AECOM recommendations. The Auditor’s Office provided the four
recommendations listed below.

1. The Wastewater Treatment Division should gain conceptual approval from the state
Department of Ecology no later than January 2020 for its passive weir and raw
sewage pump capital investments to alleviate the risk of future flooding events at
West Point.

WTD’s Response — WTD is working with Ecology and is on track to receive conceptual
approval of the passive weir and raw sewage pump projects by January 2020. Once
WTD receives conceptual approval for the projects, it will continue working with Ecology
during the design phase. In August 2019, WTD applied for a Hazard Mitigation
Assistance Grant through the Federal Emergency Management Agency for the passive
weir project. The estimated cost for the passive weir project is $6.9M and WTD
anticipates completion of this project by 2023. The project to replace the raw sewage
pumps at West Point is also funded in WTD’s six-year capital improvement program and
is currently estimated at $177M.

2. The Wastewater Treatment Division should adopt formal mechanisms to track its life
safety management activities, until the planned enterprise asset management
system (EAMS) is fully implemented.

WTD’s Response - Life safety management is a culture of safety and accountability
through systematic evaluation of plant function, performance, and safety. The
Enterprise Asset Management System (EAMS) will integrate both life safety
management activities, such as hazard and risk assessments, with WTD’s other
planned and current maintenance workload/asset management activities. A capital
project is underway to implement EAMS with completion anticipated by March 31, 2023.
Implementation of this system requires working with King County Information
Technology, which is looking to launch this effort as an enterprise-wide system. There is
a high level of complexity involved in integrating WTD’s asset management data from
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the past 50 years for $6 billion in assets into a new system.

Until EAMS is fully implemented, WTD is temporarily tracking life safety management
activities through an electronic routing and approval system for asset management work
using a SharePoint site accessible to employees and management. This protocol
utilizes an electronic submission form, alerting plant management when committee
review is needed. The SharePoint system provides for consolidation and centralization
of asset management requests and responses until EAMS can be integrated into work
order planning and scheduling of routine asset management.

3. As part of its comprehensive planning process, the Wastewater Treatment Division
should reevaluate its combined sewer overflow program to determine whether there
are opportunities to manage or reduce flows to the West Point Treatment Plant
within the broader collection system and to document the results of its evaluation.

WTD’s Response — WTD continuously seeks to improve operations to manage flows to
West Point, particularly higher flows that occur during severe storm events and can
result in combined sewer overflows. An example of planned improvements is “in-line”
storage where, if there is capacity, wastewater flows are stored in WTD’s sewer lines
during a heavy storm event and released once West Point has capacity to treat those
flows. Additionally, the joint Ship Canal Water Quality Project with the City of Seattle,
that is currently under construction and expected to be operational in 2026, will help
with reducing higher flows going to West Point during wet weather.

WTD is also in the midst of its comprehensive planning process, and as part of that
work will reevaluate the current combined sewer overflow program.

4. The Wastewater Treatment Division should develop, document, and implement a
training plan that provides information on frequency of recurring training and
includes provisions to continuously update trainings to reflect new systems and
related procedures as they are implemented.

WTD’s Response — By the end of 2020, WTD will have developed a training plan that
clarifies and explains training requirements for different types of operations staff, as well
as providing a schedule for trainings. WTD has plans in place for safety training at all of
its facilities, and will be making this information into a single, accessible location for
employees working in operations at the County’s wastewater treatment facilities. For
example, WTD has Emergency Operations Training prior to each wet weather season
for employees to review, discuss, and practice for significant rain events. This is one of
the trainings that will be documented in the training plan.

As described above, WTD is committed to implementing AECOM’s recommendations
consistent with the Auditor's recommendations in its oversight report.



July 19 Event at West Point

Early in the morning of Friday, July 19, a Seattle City Light power voltage sag disrupted
West Point operations. WTD’s employees followed the protocols put in place based on
AECOM’s recommendations, which resulted in the bypass event that prevented flooding
West Point. While power was restored within moments, the high volume of water in the
system required an emergency bypass system to engage for 27 minutes.

Prior to the Seattle City Light power disruption, the plant was treating flow at a rate of
300 million gallons per day (mgd) due to a substantial rainstorm. The power bump
occurred at 1:07 a.m., the bypass started at 1:38 a.m., and concluded at 2:05 a.m.
About 2.1 million gallons of mostly stormwater, mixed with wastewater, entered Puget
Sound through the plant’'s emergency outfall pipe.

While the power disruption, which lasted for % of a second, caused a discharge, steps
taken by WTD following the 2017 discharge event helped to significantly lessen the
impact of the July 2019 discharge event. High-level floats worked to automatically close
both the Primary Effluent gates and the Influent Control Structure gates to protect the
plant from flooding. By 2:05 a.m., the Emergency Bypass gate was fully closed, ending
the bypass event and the plant resumed normal operations. Following this event, King
County and Seattle City Light have engaged a consultant to further study each agency’s
systems to improve power quality, power reliability, and equipment resiliency in order to
withstand short duration power issues.

Conclusion and Next Steps

WTD is committed to implementing AECOM’s recommendations and the
recommendations in the related Auditor’s oversight report. Timelines for completion of
each recommendation are identified in Attachment A. Progress towards completion of
projects will take longer as smaller, easy to implement projects are completed and
resources are directed toward planning and implementing longer-term capital projects.
The remaining recommendations are either part of an ongoing improvement effort, part
of West Point’s Life Safety Management Program, or are long-term capital projects.






The following descriptions apply to the status assigned to the recommendations:

Attachment A

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.

WTD regularly considers collection system
(pipeline) storage and control strategies
when determining how to best manage

the collection system.

Table 10 Evaluate ways to improve control flows. Storage is typically considered as an
1 Plant strategies and flow management Help delay peak flows to West Point. Under evaluation 2020 Initial Evaluation option when addressing collection system
Hydraulics within the collection system. capacity constraints and is one of the
control strategies to be evaluated in the
Combined Sewer Overflow (CSO) planning
work.
WTD regularly considers collection system
(pipeline) storage and control strategies
Table 10 _ when determin[ng hgw to best manage
2 Plant E valgfa te the coIIeci’Elon system to For example, the Old Fort Lawton Tunnel. Under evaluation 2020 Initial Evaluation flovys. Stﬁ rage Is typlc_:ally CI? nS|.dered asan
Hydraulics identify new areas for storage. optlon_w en add_ressmg co ection system
capacity constraints and is one of the
control strategies to be evaluated in the
CSO planning work.
Adding treatment to the collection system
has been and will continue to be considered
as part of WTD's future long-term planning
Table 10 efforts. For example, the Georgetown Wet
Plant Add primary treatment technologies to Weather Station that is currently under
3 Hydraulics Relieve West Point during high flows. Under evaluation 2020 Initial Evaluation 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.

= ‘Under evaluation’ = Almost done - ‘in progress’

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

‘implementing alternative’ ‘ongoing’
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Table 10
Plant
Hydraulics

Consider implementing passive
overflows at key locations.

Passive overflows that do not rely on equipment and
controls provide the most failsafe mechanism to

protect the plant and workforce.

Under evaluation

2019/2020 Discussion of
Options with Regulators

Current state and federal regulations, as
well as WTD's 2013 Combined Sewer
Overflow federal consent decree with the
Washington Department of Ecology and
EPA, require WTD to control its overflows to
a required standard. During discussions with
our regulators in 2019/2020 on West Point's
National Pollution Discharge Elimination
System permit, WTD will explore options
with regulators.

Table 10
Plant
Hydraulics

Request that West Point Treatment
Plant (West Point) be regulated as a
combined sewer overflow outfall.

= ‘Under evaluation’

Currently able to discharge to outfalls at other
locations.

This would require coordination with Department of

Ecology.

= Almost done - ‘in progress’

Under evaluation

Evaluating as part of WTD
system-wide planning

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

‘implementing alternative’ ‘ongoing’

Current state and federal regulations, as
well as WTD's 2013 CSO federal consent
decree with the Washington Department of
Ecology and EPA, require WTD to control its
overflows to a required standard. During
discussions with our regulators in
2019/2020 on West Point's National
Pollution Discharge Elimination System
permit, WTD will explore with options with
regulators.
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Table 11 Add control system programming that | Clogged bar screens could cause water to back up As part of the implementation of West
closes influent gates automatically in the Influent Control Structure and trigger the . Point’s life safety system the influent gates
Influent Control hen the E B . E B b Id In progress Implementation 2019 i ically cl he E
Structure when the Emergency Bypass gate is mergency Bypass gate to open but would not will automatically close as the Emergency
opened. close the influent gates. Bypass gate opens.

|:| = ‘Under evaluation’ |:| = Almost done - ‘in progress’ . = Done - includes ‘complete’, ‘not incorporated’,

‘implementing alternative’ ‘ongoing’




Evaluate incorporating automatic
controls through a supervisory control
and data acquisition (SCADA)
system.

As part of the implementation of West
Point’s life safety system the control system
will be modified to reduce plant flow when
levels are higher than normally allowed.

Table 13
Raw Sewage
Pump Station

Automatically stop pumps based on critical plant
high-high water level set points to help prevent In progress Implementation 2019
flooding.

— - _ ‘. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




Replace raw sewage pump engines
with electric motors.

Evaluate current condition of raw
sewage pumps and determine
expected life span.

Electric motors are more reliable and less expensive
to maintain (high initial cost).

Plan/budget for equipment maintenance, updates,

WTD evaluated all recommendations
related to the raw sewage pumps as one
single evaluation, including options to
increase the capacity and/or add
redundancy to the raw sewage pumps.

flooding.

Table 13 and replacements. A Raw Sewage Pump Improvement project
23 Raw Sewage . . In progress Capital project started in 2019 | began implementation as part of WTD's Six-
Provide backup systems to increase
Pump Station redundancy P sy Redundancy reduces opportunity for failure. Year Capital Improvement Plan.
i _ _ _ In addition, WTD's current asset
Evaluate current condition and Estimate pressure capacity, and incorporate management practices regularly assess,
determine expected life span of the corrosion inspections and durability to withstand track and report the condition and the end-
raw sewage pump station [piping earthquakes. of-life date for all West Point equipment
system]. including the raw sewage pumps.
oble 13 Redundancy reduces opportunities for failure. As part of the implementation of West
Modify control strategy to include . " : Point’s life safety system, the control
24 | Raw Sewage secondary instruments Automatically stop pumps based on critical plant In progress Implementation 2019 strateqv will be modified to include
Pump Station Y : high-high water level set points to help prevent 9y

secondary instruments.

= ‘Under evaluation’

= Almost done - ‘in progress’

Table 14 : .
Preaeration Vot | - » . és.pe,lrtﬁf theflmplementatlr?n of We?t
26 and odify con?ro strategy to include Redundancy reduces opportunities for failure. In progress Implementation 2019 oint’s li e sa ety sy_s@em, t e contro
. . secondary instruments. strategy will be modified to include
Sedimentation .
secondary instruments.
Tanks
Incorporate automatic controls
through a supervisory control and
Table 14 data acquisition (SCADA) system.
AEEEEE Multilayered control system is not limited to a single 5 [P OIS T EmEmETEr 6F Hiest
27 and . y y 9 In progress Implementation 2019 Point’s life safety system, automatic controls
. . interlock control. . .
Sedimentation will be incorporated.
Tanks

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

‘implementing alternative’ ‘ongoing’
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e - _ o ; = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




WTD procured a vibration monitoring
Table 16 Routinely examine data from vibration venqtor,.purchatsed ? rpob(;le wprtatlon
monitors to determine trends to help In Droaress Substantial Completion monitoring system, trained maintenance
forecast pump maintenance and prog 1st Qtr. 2020 staff on how to use the system, and
repairs. implemented a ylt?ratlon rlnomtorlmg .
program. An existing capital project is
replacing vibration monitors and variable

Effluent Pump
Station

— - _ .. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




frequency drives for all Effluent Pump
Station pumps.

I Substantial Completion An exllstlng ca_pltal project is replacing
n progress 1st Qtr. 2020 vibration monitors and variable frequency
: drives for all Effluent Pump Station pumps.

— - _ .. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




Lighting arrestors have been installed on
. . both sides of the main 15 kV switchgear. A
::';tz:lt? i(1:a7l Add surge suppressors. aﬂig':irgé\éog??hzt::gisrﬁrg :\t;rgs;‘?vitsghpper:fsors on In progress Capital project started in 2019 | future capital project will replace the motor
gear. control centers (MCCs) which includes

surge suppressors.

— - _ .. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




Table 19
Instrumentation
and Control

Add an “Interlock Active” indication
light to the local control panels.

Table 19 Remove the requirement to use both
58 | Instrumentation | the High and high-high switches to
and Control activate the interlock.

Alert the operators when the interlock is engaged
(help with troubleshooting).

Only the high-high switch would be required. In progress

As part of the implementation of West
Point’s life safety system, an “interlock
active” indication light will be added to local
control panels.

In progress Implementation 2019

As part of the implementation of West
Point’s life safety system staff will evaluate
the use of high and high-high level
conditions for control and adjust as needed
to improve life safety.

Evaluate in 2019/2020
Implementation TBD

Table 19 . . . .
59 | Instrumentation Add an Ovat]on-lgvel high-high signal
to the hardwired interlock.
and Control

The Ovation signal should be set to activate before

the float switches.

Evaluate in 2019/2020

In progress Implementation TBD

See the response to #58 above.

Table 19 Remove the requirement to use both
63 | Instrumentation | the High and high-high switches to
and Control activate the interlock.

Only the high-high switch would be required. In progress SVEEID ) 20N This item is included in the West Point Life

Implementation TBD Safety Capital Improvement project

= ‘Under evaluation’

= Almost done - ‘in progress’ Page 10

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



submitted as part of WTD's Six-Year Capital
Improvement Plan.

Table 19
Instrumentation
and Control

Add an Ovation-level high-high signal | The Ovation signal should be set to activate before Evaluate in 2019/2020

to the hardwired interlock. the float switches. ) [BEEEEE Implementation TBD S5 U2 [EFpaNeE (D159 ElEave.

— - _ ‘. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




e - _ o ; = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




As part of the implementation of West
Point’s life safety system staff will determine
Table 22 Add a visual beacon/strobe-type To warn the operators in the control room that Evaluate in 2019/2020 Y beg,t e |mplement VElalle 2ne 2elle
. . S C In progress : alarms in Main Control and Area Control
Operators alarm in the control room. flooding was imminent unless action is taken. Implementation TBD
Centers (ACC) 1, 2 and 3. These alarms
will notify operators when there is a high
liquid level in the galleries and/or a wet well.

— - _ .. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




e - _ o ; = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




e - _ o ; = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing




WTD is developing an initial list of criticality
level 1 alarms. This list will be revised as
Table 26 Conduct an alarm management Alarm criticality ratings should be reviewed. Only part of the development of West Point's life
Equipment and | review workshop to properly prioritize | life-safety/hydraulic protection—related alarms In brogress Evaluate in 2019/2020 safety system.
Systems alarms and remove or condition should be classified as criticality level 1. These brog Implementation TBD This recommendation in addition to #66 and
Testing alarms. alarms should remain visible until cleared. #78 also address corrective action #2

required by Department of Ecology's
Administrative Order.

— - _ .. , = Done - includes ‘complete’, ‘not incorporated’,
= ‘Under evaluation = Almost done - ‘in progress o . N .
implementing alternative’ ‘ongoing
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