
Investigation of Excess Water Usage Events 
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Executive Summary 

• In early 2024, excessive water and sewer usage was noticed as evidenced by a sudden spike in monthly 

utilities billing amounts.  A significant leak (somewhere) was suspected; however, the March 2024 

statement for water usage in February was unexpectedly normal in cost and usage.  This implied the “leak” 

started and stopped; but no clear evidence of a leak of this magnitude could be easily found.  Around June 

2024, specialists and city officials helped perform a full water shutdown and inspection to help determine 

the cause.  One technician noticed a water supply line lever in an ON position, with the hose inserted into 

Tank 1 of the courtyard art display water supply system.  This was evidence the water had been left ON, 

thereby filling all three storage tanks to a full state with the subsequent excessive water volume being 

routed to the outgoing drain line. 

• Referenced to an average monthly water usage of about 404,000 gallons, over 7.4 million gallons of water 

were sent directly to the drain system during the past six years.  This resulted in excess fees of $235,975 

during that timeframe.  Of the 16 affected months, nine of them occurred between the months of August 

2023 to June 2024. 

• The clear cause of the overfill events was the refill hose being left inserted into Tank 1, in the ON position 

for extended periods of time.  The process relied on a single person performing the actions with no 

crosschecks.  At least four different technicians performed the refilling actions since 2018 and caused 

overfill events. Even knowledgeable personnel most familiar with the water supply system did not fully 

understand the hidden risk such a refilling process might have until the cause was found by an outside 

inspector.  The deeper causes are a combination of factors related to traditional Human Factors elements 

such as:  knowledge, training, state awareness, indications, warnings, alerts, error tolerance, processes and 

checklists.  These areas must be addressed and improved upon to prevent a reoccurrence of these costly 

drainage events.  Without corrective action, it is a near certainty there will be a reoccurrence. 

 

 

 





 Ladder Well Entry View from Ladder 

Tank 2 

Tank 1 

Filter Pump 

Tank 3 



FINDINGS – Water System Design and Operation 

“Closed Loop” system design that utilizes 3 water reservoirs.  Water Glass and Water Table 

spillages are returned to the system via the courtyard runnel (or channel) to a drain hole near the 

alley overlook boundary, then via pipes to all 3 tanks.  Additionally, rain water enters the system 

via “capture scuppers” on both Towers.  Spillage and evaporative water losses are accommodated 

by manually refilling the tanks, via an access hole on Tank 1 or the Alternate Fill route.  The tanks 

“self level” and increase in volume at an equal rate. 

 

 

 

 

If the hose remains inserted, with the flow ON, water fills all 

tanks, and water is then routed to the drain line. 

 

No system status indicators or warnings exist in the system design. 
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Monthly Water Usage (gal) 

Months in red are "overage" months since usage 

is 500,000 gallons or more.  This equates to 24% 

or 96k above 56 month "normal" average of 404k. 
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Water Volume Overage versus Average Monthly Value (%) 

24% Overage = 500,000 gallons 



 Table 1 
 Monthly Water Usage for Affected Months (16) 

 (Referenced to a 500,000 gallon usage threshold) 

  

 Usage Month Water Usage (gal) “Lost” Water (gal) ”Lost” Cost 

October 2018 660,484 160,484 $4,237 

November 2018 825,792 325,792 $8,602 

December 2018 915,552 415,552 $10,972 

July 2020 733,788 233,788 $7,004 

August 2020 587,928 87,928 $2,634 

September 2020 514,624 14,624 $438 

June 2021 509,388 9,388 $295 

August 2023 587,928 87,928 $2,927 

September 2023 1,243,176 743,176 $24,739 

November 2023 508,640 8,640 $270 

December 2023 1,315,732 815,732 $25,464 

January 2024 967,164 467,164 $15,114 

March 2024 1,110,780 610,780 $19,761 

April 2024 1,386,792 886,792 $28,690 

May 2024 928,268 428,268 $14,772 

June 2024 1,153,416 653,416 $22,538 

 Totals: 13,949,452 5,949,452 $188,459 

 

Note:  Total payments = $188,459 ($50,249 for water, and $138,209 for sewage). 
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Referenced to a monthly average usage of 404,123 gallons. 

Total "Drainage Cost" was $235,975 for 16 affected months (2018 to present). 

7,483,486 gallons of water lost to the drain. 



Duration of Water Drain Events 
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Conclusions 

• The water usage events can be attributed to a combination of factors related to overall system design, 

system indications and warnings (or absence thereof), technical documentation, formalized training, 

procedures and checklists, and system component labeling.   

• The primary cause of the 16 documented excessive water usage events (from 2018 to 2024) was the failure 

of the operator to turn the water supply system to an OFF state after the three tanks reached a full state.  

This alone is not the complete answer, in that it is highly unlikely the operators who made this error did so 

intentionally and with malice to dump millions of water into the city’s drain system.  The complexity of the 

system design and lack of feedback must be considered in overall causal factors. The lack of specific 

training and an understanding of the severity of the consequences during the refilling operation should be 

considered as contributing factors. 

• At present, local awareness by Front Desk and maintenance personnel is high, which helps mitigate a near 

term repeat of an over fill to leakage event.  No other mitigations beyond a current understanding of the 

issue have been implemented to prevent a reoccurrence.  Therefore a repeat event remains very likely when 

such knowledge is absent in the case of new hire technicians or other support personnel.  A more formalized 

plan of action must be taken to fully mitigate future risks, or it will happen again at some time in the future. 

 

 

 

 



Recommendations 

• Education and Training 

– Obtain adequate operating instructions, manuals and diagrams 

– Contact City of Seattle and Buster Simpson for additional information 

– Train operators on normal and non-normal actions, with an emphasis on Refilling Actions 

• Checklists 

– Create and incorporate normal and non-normal checklists 

– Add labels and placards where needed for efficient and safe system operation 

• Crosschecks 

– Change “single operator” method to one with Front Desk (or two-person) crosschecks for Refilling 

Actions 

– Track City of Seattle billing to monitor overall water usage and trends 

• Warning and Alerting 

– Investigate new technology for improvements in normal operations and detection of abnormal events 

• Reserve Study and Funding 

– Obtain and study any existing agreements in place with the City of Seattle  

– Include funding estimates for expected costs for operating, maintaining, and repairing the artwork 

 



Recommendations 

• Potential Improvement Ideas 

– Develop an auto-shutoff feature for refilling hose (either as a function of time or flow volume) 

– Consider having the refilling operator remain in the under-courtyard area until refilling is complete 

– Utilize a two-person protocol during refilling operations, with start and end times 

– Provide any amenities or items needed (foldable chair, communication or video device, etc) 

– Create tank markings tying volume to “time to refill” 

– Add checklist/warning placards in refilling area with needed start steps and shutdown actions (for 

both refilling methods) 

– Create checklists for core functions and procedures 

– Create checklists or manuals for possible non-normal events (component failures, leaks, etc) 

– Ensure all system components are properly identified and labeled.  

– Ensure component references correlate with existing operating manuals and instructions. 

– Correct the incorrectly installed water supply line selector level at the Filter Pump Assembly 

– Continue to track water usage trends through monthly billing data tracking (access needed for files) 

 

 



Tank 1 – Refilling Process 

Tank 1 (Water Reservoir) 

Supply Lever and Hose Assembly 

Access Cap 

“OFF” Position 

Upper Pipes 

Upper 

Levers 



“OFF” position 

“ON” position 

Water Pump and Filter System 

Tank 2 Tank 3 



Water Pump and Filter System 

View Looking towards Tank 3 

Recently Failed Filter Pump 



Water System Drain Design 

Tank 3 

Overflow 

to Drain 

Sewer Drain 

Entry Ladder 



 City of Seattle Bills 



Charges for May 2024 

Water Usage in May 2024 Water Usage in May 2023 5 of 6 Past Months with Excessive Water Usage 

Hose 
OFF 

Past Due Balance 

Current Bill 



$: Service Charge 

$: Service Charge 

$: Water Use 

$: Water Total 

$: Sewage Total 

Same volume of 
water, at almost 
triple the cost. 

1241 CCF 

$: Solid Waste 



$: Additional Fees 

$: Total Bill 



Charges for Sep 2024 

Water Usage in Sep 2024 Water Usage in Sep 2023 3 months in 2024, and 1 month in 2023 with drain losses 

Excess Use! 
(in prior year) 

Current Bill 



Sample Bill – October 2, 2024 

$: Water Use 

$: Sewage Total 

Same volume of 
water, at almost 
triple the cost. 

541 CCF 

$: Solid Waste 

$: Service Charge 

$: Service Charge 

$: Water Total 



$: Additional Fees 

$: Total Bill 



Seattle Utilities Bills (2018-2020) 

 



Seattle Utilities Bills (2021-2023) 

 

Credit received (no response from SUHRCO on why) 



Seattle Utilities Bills (2024) 



 Additional Photos 



FINDINGS – Water System Elements 

Return to Tank 1 

Alternate Fill 

to Tank 1 

Upper Pipes 



FINDINGS – Water System Elements 

Filter Pump Assembly 



FINDINGS – Water System Elements 

View from Tank 1 – towards Tank 2, Pump Assembly, and Tank 3 

Tank 3 

Tank 

2 

Filter Pump 

Return 



FINDINGS – Water System Elements 

Tank 2 – “Fill Line” Marking 



FINDINGS – Water System Elements 

Tank 3 Assembly 



FINDINGS – Water System Elements 

Tank 3 

Overflow 
to Drain 

to Water 
Glass 



FINDINGS – Water System Elements 

Valves and Plumbing from Tank 3 area 

Varies amount 
of Water Glass 

spillage 



FINDINGS – Water System Elements 

Tank 3 Assembly 



FINDINGS – Water System Elements 

Tank 3 Assembly 


