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SUBJECT

Emergency effluent bypass incident at the county’s West Point Treatment Plant.

SUMMARY

The West Point Treatment Plant suffered a system failure on the evening of February 9, 2017, resulting in the emergency bypass diversion of wastewater and stormwater effluent, discharging the combined untreated flow into Puget Sound. Significant damage to the plant resulted, largely related to the flooding that occurred at the plant.  The Wastewater Treatment Division has worked to recover the facility, including draining and cleaning the plant, evaluating damage, restoring operations at the level of facility capability, undertaking to acquire needed equipment and materials, and repairing damaged equipment.  The plant is currently processing flows at minimal levels of treatment; flows are no longer bypassing the plant.   

BACKGROUND

In the early morning hours of February 9, 2017, the West Point Treatment Plant experienced a critical equipment failure during a period of rainstorm-driven maximum flow volumes.  The plant, which treats and discharges up to 440 million gallons daily (“mgd”)—during heavy storms—was managing peak volumes of up to 450 mgd, when—according to initial understanding—problems developed with effluent pumps that are used to push the flow out through discharge pipes.  Efforts of on-site crews to restore the pumps to service were unsuccessful.  Concurrently, high tides limited the capacity of the discharge pipes to drain effluent through gravity-driven flow.  While plant managers are still analyzing the elements and sequencing of the system failure, the event resulted in the backup of flow volumes, followed quickly by the overflow of the primary clarifying tank, into the below-surface chambers and tunnels that support the primary treatment systems of the plant.  Flooding depth reached levels of 12-15 feet in places, submerging pumps and motors, electrical conduits, electrical panels, and other facilities and equipment.  An emergency bypass gate was opened, allowing the flow to bypass the plant entirely, discharging untreated flow into Puget Sound.  

Fortunately, there were no notable injuries from the immediate event, but damage to the plant appears to be extensive.  The plant continued to bypass flows for a period of 19 hours, until managers were able to restore the function of the pumps.  Damage to the system is confined to the primary treatment function of the plant, which was originally constructed in 1966.  The secondary treatment processes at the plant, built in the 1990s, are above surface levels, and were not impacted by the flooding.  

Managers eventually were able to restore very limited flow processing, and the emergency bypass was closed, returning flow to the plant.  Processing is limited to initial screening, grit removal, disinfection, and discharge; the primary clarifying tank, which includes a skimmer function for floating materials, has not been functioning, so the processing has been short of full primary treatment.  Because flows are not sufficiently treated to channel them through the biological processes of secondary treatment, the secondary treatment process is not currently being utilized.  

The Division reports that it was able to make use of the various treatment and retention elements of the larger wastewater system, diverting flows to the South Plant and Brightwater.  Additionally, the region is investing heavily in Combined Sewer Overflow capacity, which utilizes primary wet weather treatment, storage, and/or green stormwater infrastructure, to manage excess storm flows.  Managers report that they utilized this storage and treatment capacity to mitigate flow levels at West Point, as well.  While initial flow volumes were up to 450 mgd, system operators, through these diversion strategies, were able to limit untreated discharge volumes during the event to about 250 million gallons.  The West Point plant processes a flow that combines wastewater with stormwater, heavily diluting the flow, particularly during storms.  

Heavy rains returned on February 15, requiring the re-engagement of the emergency bypass function—again sending untreated flows into the Sound.  Again, as volumes declined with the passing of the storm, flow was returned to the plant for limited processing.  

As noted, damage to the plant appears to be extensive.  Flooding soiled the lower levels of the plant; initial tasks were to drain the flooded areas, and to pressure-spray surfaces to remove any remains of the flooding.  Electricity in flood-affected areas was turned off, and emergency generators were brought in for power.  Miles of electrical conduit will require drainage, cleaning and possible rewiring.  Electrical motors powering system pumps are being disassembled, inspected, and evaluated for repair or replacement; the pumps themselves are also being cleaned, regreased, and evaluated for functionality.  Damaged electrical panels are being replaced or repaired.  Damage to the clarifying tank will need to be evaluated and repaired.  

The plant is able to process, at a limited level, about 220 million gallons daily, until further progress is made on system restoration.  Managers are not able to project a date for return to full functionality at this time.  Cost estimates for total system repair and restoration are also not available yet; system managers report that the Division carries insurance for the facility for damages up to $250,000,000.  

To facilitate the emergency repair and restoration of plant systems, the Executive declared an emergency pursuant to county code, allowing waiver of certain code-defined procurement requirements, to allow for emergency purchase of equipment and materials, contracting for cleaning, electrical system repair, forensic analysis of the event, and other required services.  County code requires Council approval of an extension of the waiver; the Executive has transmitted a measure authorizing extension of the procurement waiver through August, 2018.  Council was scheduled to consider that measure on Monday, February 27.  

The Division has been testing bacterial counts along local shorelines in the period following the bypass event.  In particular, the Division is testing for counts of fecal coliform and enterococcus.  Bacterial counts of 200 CFU/100ml (fecal coliform) and 104 CFU/100ml (enterococcus) are established by state health authorities as public health thresholds.  Counts at the north side of the beach at West Point were as high as 19,000 CFU/100 ml for fecal coliform on February 9; those counts had declined to 3 CFU/100 ml for fecal coliform by February 14.  The Division has published water quality monitoring data depicting the bacterial counts for various locations in the area of the plant.http://www.kingcounty.gov/~/media/depts/dnrp/wtd/response/incidents/2017-02-09-storm/2017-02-22_water-quality-sampling-data.ashx?la=en

Beaches at two Seattle parks, Discovery Park and Golden Gardens Park, were initially closed in response to the spill.  On February 21, those beaches were reopened for public access.  The Division had posted various area beaches warning against contact with the water; as of February 22, those signs were removed.  

West Point Treatment Plant

The West Point Treatment Plant is the “workhorse” of the regional wastewater treatment system, providing secondary treatment to a combined stormwater/wastewater system serving the older parts of the City of Seattle, with a service area of approximately 113 square miles, and a service population of over 683,000.  Dry-weather flow volumes treated are typically 95 million gallons daily; during the winter, storm flows treated at the secondary level can be up to 300 million gallons daily;  flows exceeding that amount are treated at the primary level, up to 440 million gallons daily.  The plant is 51 years old, with primary treatment systems being brought on line in 1966.  Secondary treatment was added in 1995.  

West Point has the capacity to process waste solids to produce methane, converted into 17.992 million KWH of electricity used to power systems at the plant.  Additionally, the plant produced 39.7 wet tons of biosolids (2015) for use as an agricultural or silvicultural soil treatment supplement on forests and fields in the state.  The plant recycles and reuses a portion of its process water, at a volume of 161 million gallons annually.  

West Point operations are authorized through a permit issued by the Washington Department of Ecology pursuant to the National Pollution Discharge Elimination System of the federal Clean Water Act.

ANALYSIS

This emergency bypass incident, and more particularly, the plant flooding associated with it, represent a threshold event in the service life of the West Point Treatment Plant.  According to staff who have been associated with the plant for decades, no event of this nature and magnitude has occurred to date, prior to February 9, 2017.  While there have been peaks in flow that challenge the capacity of the plant, an event involving plant flooding, damage to the plant interior, shutdown of processing for an extended period, limited primary treatment for an extended term, “hibernation” of secondary treatment pending the restoration of primary treatment, as well as a recovery period measured in months, has not been experienced by this plant, or any facility in the King County system prior to this event.  

The recovery process is still in very early stages.  Progress has been made in restoring a very basic level of flow processing; in draining the plant of waters; in pressure-spraying the interior flooded areas; in identifying the character of damage to the plant and equipment; in beginning to rehabilitate the many pumps and motors impacted by flooding; in evaluating damage to electrical panels and conduits, in pursuing necessary emergency procurement authority.  Full recovery is still some time away.

Several themes, or areas of focus, are emerging as plant recovery begins:

· Plant staff have, and are, playing a critical role in the recovery of the facility.  Many staff have worked at the plant for years, and have come to know the facility well.  The work of minimizing damage and recovering the plant during the morning of February 9, and the hours and days that followed, placed tremendous pressure on facility crews, who were called on to work extended hours in less-than-ideal conditions.  The institutional knowledge of the West Point crew is a valuable system resource, hard won over time, and particularly important for a plant that is past the half-century mark.  

· The size and complexity of the regional wastewater system is a key factor in addressing its maintenance and upkeep.  The County is currently embarked on an expensive, long-term effort to address combined sewer overflows; this follows on a decade-long capital project to build the Brightwater Treatment Plant, completed in 2012.  This emergency bypass event, and the associated facility flooding, signals the importance of continued attention to, and resourcing of, the older, foundational elements of the wastewater system, even while addressing newer system elements.

· The Division maintains a Strategic Asset Management Plan (“SAMP”), which is intended to identify, evaluate and rank critical maintenance and upgrade needs of the regional wastewater system.  The results of the SAMP review are translated into Asset Management capital project requests in annual—now biennial—capital budget requests.  The Strategic Asset Management Plan process, and focus, may be appropriate for closer understanding in the context of the performance of mechanical systems and equipment at West Point, as highlighted by this event. 

· The distinction of the West Point plant—which processes flow from a combined wastewater and stormwater system—is highlighted by this event.  The other two major wastewater processing facilities—Brightwater and South Plant—are significantly less impacted by heavy storms than is West Point.  While both Brightwater and South Plant experience wet weather flow increases associated with infiltration and inflow of conveyance lines (Brightwater dry-weather flow average 25.2 mgd; maximum monthly flow average 40.9 mgd.  South Plant dry-weather flow average 96 mgd; maximum monthly flow average 144 mgd)—the wet weather increase in flow at West Point is an order of magnitude higher (West Point dry-weather flow average 90-110 mgd; maximum monthly flow average 215 mgd).  As this event demonstrates, peak flows at West Point may get substantially higher, to the plant capacity of 440 mgd. 

· While the Division is working as rapidly as possible to bring the plant back to full operations, the recovery period remains unspecified.  An extended period of emergency bypass or minimal effluent treatment suggests areas for long-term review following plant recovery:  is this an event that is sufficiently unique such that it cannot be anticipated and prepared for, or are there potential approaches to facilitate more rapid recovery?  

· The Division made use of water retention and processing capacity available at South Plant, Brightwater, and completed combined sewer overflow facilities in managing the critical flows in the days following February 9.  This could be seen as a demonstration of the “robustness” of the system—the availability of optional avenues for responding to flow crises or other critical events.  Should system planners focus on the quality or level of “robustness” of the overall system to provide increased emergency response alternatives in potential future events? 

ATTACHMENTS

1. Frequently Asked Questions—West Point Incident
2. Wastewater Treatment Process at West Point http://your.kingcounty.gov/dnrp/library/wastewater/wtd/about/WestPoint/0909WP_BrochureWebProcess.pdf
3. Water Quality Monitoring Data, West Point, Golden Gardens Park, Carkeek Park http://www.kingcounty.gov/~/media/depts/dnrp/wtd/response/incidents/2017-02-09-storm/2017-02-22_water-quality-sampling-data.ashx?la=en
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