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BRIEF OVERVIEW 
 

he Tacoma Water Division water system is a municipal water system that serves 

approximately 316,000 people directly in Pierce and King Counties in 2013.  The 

utility also supplies water to partners and wholesale customers with an additional total 

population of approximately 330,000.  Tacoma Water’s main source of supply is the Green 

River in King County which is piped to Tacoma and the other water systems through two 

transmission lines:  Pipeline 1 (PL1) and Pipeline 5 (PL5).  Tacoma Water has undergone 

significant changes and improvements since the previous sanitary survey in 2009.   

The most significant change has been the approval and start of construction of a dual media 

filtration plant on the Green River.  The plant design will allow the plant to provide 150 

MGD of water to its direct and wholesale customers.  The 

construction documents were approved in 2012 and, at 

the time of the survey, plant construction was 

approximately 50% complete.  In addition to allowing 

Tacoma Water to meet the requirements of the LT2 

Enhanced Surface Water Treatment Rule, the plant will 

also provide significant improvements in water quality, 

water stability, reliability, and regulatory certainty.  Filter 

plant completion and commissioning is estimated to be completed by the summer of 2015. 

In addition, the covering of the McMillin open reservoirs was completed in 2012 since the 

previous survey in 2009.  The project involved construction of two 33-million gallon 

concrete reservoirs at Tacoma Water’s McMillin site and 

replaced the last uncovered reservoirs of Tacoma Water’s 

system.  The reservoirs were constructed in the south basin 

of the uncovered reservoir complex.  The reservoirs have 

greatly reduced the amount of chlorine decay at the site and 

the 1-ton chlorine gas cylinders have been removed from the 

site because they are no longer needed.  Construction of the 

new reservoirs has raised the hydraulic grade line of the main 

pressure zone from 576 feet to 581 feet. 

Treatment facilities for the South Tacoma Pump Station and the Hood 

Street Reservoir site were approved in 2012.  Aeration for corrosion 

control was installed at the South Tacoma Pump Station and was 

nearly operational at the time of the survey.  Facilities for Sodium 

hydroxide addition for corrosion control and fluorosilicic acid  for 

fluoridation (pictured)  were near completion with an estimated 

startup of October, 2013.  These facilities will treat groundwater from 

the South Tacoma Wellfield, which is a significant source of supply 

for Tacoma Water. 

T 



Health
Washington State Department of

 

2013 Washington State Department of Health Sanitary Survey 

Report for Tacoma Water Division (ID# 86800 N) 
10/16/13 

 

Page 4 of 27 

Tacoma Water is currently an unfiltered surface water system and meets the Criteria to 

Remain Unfiltered.  The North Fork Wellfield can blend with and even replace the surface 

water source during periods of high turbidity in the Green River.  The surface water source 

is supplemented during periods of high demand by a number of groundwater sources in 

Tacoma and unincorporated Pierce County.  The most significant of these wells are those in 

the South Tacoma Wellfield.  

Tacoma Water maintains 18 finished water reservoirs with a listed total capacity of 128 

million gallons.  The primary reservoirs are the two 33-million gallon covered McMillin 

McMillin Reservoirs located in the South Puyallup area.  These reservoirs are fed by 

Pipeline 1 (PL1) and dictate the hydraulic grade lines for the majority of the distribution 

system downstream of PL1.  The remaining finished water reservoirs are located 

throughout the City of Tacoma and in unincorporated areas of Pierce and King Counties. 

All of the finished water reservoirs are covered. 

Sanitary Survey Process and Report 
 

he survey was conducted over four days including a day for Tacoma Water’s annual 

watershed inspection.  This report summarizes the result of the Sanitary Survey 

including the watershed inspection.  It is intended to build upon the previous sanitary 

survey which included capacity, operations and maintenance, and facilities reviews.  

Changes in capacity and operations and maintenance are summarized followed by a 

review of facilities visited this year.  The facilities review is presented chronologically in 

the order in which facilities were visited.  Potential deficiencies and other items that may 

warrant recommendations are highlighted in yellow in the report.   

Significant Deficiencies pose a potential significant threat to public health and are 

required to be resolved within 45 days of receiving this report.  Significant Deficiencies 

are summarized at the end of the report and are highlighted in bold red italicized text 

in the report. 

Changes in Capacity 

Source 
he Green River source has a current capacity of 

approximately 162 MGD, which is unchanged from the 

previous survey.  PL1 has a capacity of 72 MGD and PL5 has a 

capacity of 90 MGD.  The 90 MGD withdrawal rate is 

authorized by the second diversion water right obtained by 

Tacoma Water.  The water right has placed restrictions on 

Tacoma Water’s ability to use the water, primarily instream 

flow rates in the Green River.  However, the source would be 

typically available during periods of high demand and it is 

considered to be a reliable source.   The 72 MGD typically can 

be used year round given acceptable turbidity limits for 

unfiltered sources.  During periods of high turbidity in the Green River, Tacoma Water 

T 
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blends, or uses entirely, water from their North Fork wellfield located in the Green River 

watershed. The practical well capacity (not including North Fork wells) maintained by 

Tacoma Water is unchanged at approximately 50 MGD (Well #4A pictured).  These 

wells can supply the utility’s service area west of the McMillin Reservoir and are often 

used in the summer to supplement the Green River source during periods of high 

demand. 

At the time of the survey it was reported that the construction of the Green River 

Filtration Facility (GRFF) was approximately 50% complete.  The GRFF has been 

approved for a capacity of 150 MGD.  The plant can be expanded in the future for an 

additional 12 MGD but it is anticipated that it will be many years before this will be 

needed. 

Storage 
acoma Water maintains a total storage capacity of approximately 128 million gallons 

(Portland Avenue Reservoir pictured).  Since the previous survey the two North 

basins of the uncovered McMillin reservoirs (110 million 

gallons) have been disconnected from the distribution 

system and replaced with two 33-million gallon 

prestressed concrete reservoirs.  This has reduced Tacoma 

Water’s storage capacity by approximately 40 million 

gallons but their most recent Water System Plan update, 

approved in 2008, indicated that the utility has adequate 

storage capacity with the completion of the covered 

reservoirs.  Tacoma Water plans to build a third 33-

million gallon reservoir at the McMillin site as funds allow and water demands require.   

Storage capacity to the various pressure zones appears to be adequate with the exception 

of the pressure zone which serves the Orting Valley.  While the transmission pipeline in 

the area may be sufficient for normal equalizing, fire flow, and standby storage 

requirements, the lack of storage makes the pressure zone vulnerable to treatment upsets 

at the Headworks facility.  It was reported that for chlorine outages of short duration, 

Tacoma Water could allow undertreated water to pass the Orting Valley because PL1 

operates as two parallel pipelines in the valley.  

Distribution System 
 hydraulic model has been completed for the distribution system and the most recent 

update of modeling efforts will be given in Tacoma Water’s 2014 Water System Plan 

update.  It is assisting Tacoma Water in identifying distribution system deficiencies so 

they can be prioritized and addressed in a timely fashion.  Tacoma Water has an active 

main replacement program which replaces a portion of the distribution system every year. 

 

T 
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Treatment 
o treatment changes have been made at the Headworks since the previous survey.  

Tacoma Water injects sodium hypochlorite into PL1 and PL5 after ozone is depleted 

(see below).   Sodium hydroxide is also injected into each reactor for corrosion control.  

For the purposes of tracking and reporting treatment, Tacoma Water has defined the first 

2,800 feet of both pipelines as Reactor 1 and Reactor 5.  Inactivation ratios are calculated 

for each reactor separately when in use.  This was necessary because the flows through the 

two reactors, the chlorine concentration, and the pH in the reactors sometimes vary 

resulting in different inactivation calculations.  Fluorosilicic acid is also injected into each 

reactor for fluoridation.  

The Ozone Facility started operation in 2007.  Ozone is 

injected in Reactors 1 and 5 at the start of the reactors.  

The point of injection essentially defines the starting 

point of the reactors.  Ozone is monitored in each reactor 

in five monitoring stations located along the length of the 

reactors. The primary purpose of the Ozone Facility is for 

taste and odor control.  While Tacoma Water does not 

currently take routine disinfection credit for ozone 

treatment due to difficulties in calculating routine 

inactivation ratios, they are collecting sufficient data to demonstrate adequate disinfection 

treatment in the event of chlorination treatment upsets.  The Chemical Treatment Facility 

includes a tank of sodium bisulfite for ozone quenching in the event of ozone overfeed.  

The sodium bisulfite is injected, if necessary, prior to sodium hypochlorite injection.  The 

rate of injection is controlled by the level of ozone that passes the final ozone monitoring 

station. 

Corrosion control and fluoridation facilities located at the Hood Street Reservoir for the 

South Tacoma Wellfield have been constructed since the previous survey but were not 

yet active.  See the Day 1 facilities review for a description of the treatment provided.  

Reliability 
acoma Water is making and has made great strides in increasing the reliability of the 

supply and quality of water reaching its customers.  Since the previous survey the 

most significant improvements have been the on-going construction of a filtration plant 

for the Green River Supply and the covering of the reservoirs at the McMillin site.  

Another important improvement has been the construction of the groundwater treatment 

facilities at the Hood Street Reservoir and at the South Tacoma Pump Station. 

A number of significant storms in the past several years have provided challenges with 

North Fork Wellfield turbidity, damage to watershed roads and infrastructure, and 

damage and repairs to the Howard Hanson Dam.  These events have challenged operators 

to meet turbidity and other treatment standards.  The filtration plant will give operators an 

important tool to meet these challenges with greater certainty and to improve the water 

quality of the finished product.  The plant and the North Fork Wellfield will be able to 

handle a much broader range of environmental conditions than the current infrastructure.  

N 
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The facilities will also enable Tacoma Water to meet the Cryptosporidium removal 

requirements of the Long Term 2 Enhanced Surface Water Treatment Rule 

(LT2ESWTR) with a high degree of certainty.  

Repairs to the Howard Hanson Dam, needed after the January 2009 storm, were reported 

to be essentially complete.  These repairs were needed to allow the dam to be used in its 

full capacity for flood control and water storage.  It was reported that the water storage 

operational elevations have now returned to the levels used before the storm. 

Construction of the covered McMillin Reservoirs has allowed Tacoma Water to meet the 

covered finished water reservoir requirements of LT2ESWTR.  These reservoirs provide 

a significant increase in Public Health protection and they have increased the stability of 

the finished water project, especially in terms of chlorine demand and decay.  It was 

reported that Tacoma Water still maintains an adequate volume of distribution storage, 

even with the decrease in volume at the McMillin site. 

Summary and Conclusions 
acoma Water appears to have adequate capacity to provide safe and reliable water 

service to its customers.  The most significant finished improvement since the 

previous survey is the completion of the covered McMillin Reservoirs.  Additionally, the 

new filtration plant should be on-line within the next two years.  The groundwater 

treatment plants should be in full operation by the end of the year.   

CHANGES IN OPERATIONS AND MAINTENANCE 

Routine Maintenance 
here were no significant changes noted from the previous survey.  The water system 

appears to be well maintained. 

Operator Certification 
he plant certification level at the Headworks is unchanged from the previous survey.  

Hilary Lorenz is the Plant Manager (operator certification number 3738, WTPO 4, 

WDM 4, CCS) and Jeff Bolam is the Plant Supervisor (operator certification number 

6198, WTPO 4, WDM 3) and both meet the current minimum WTPO 3 requirements.  It 

is anticipated that the filtration plant under construction at the time of the survey will 

require a WTPO 4 for operators in charge.  In addition to the supervisors, three other 

operators are also certified at the WTPO 4 level.  There is an operator on-duty 24-hous a 

day, seven days a week.  Six days a week, (all but Tuesday), Tacoma Water has two 

operators on duty during day shift from 0600 hours to 1800 hours and one operator on 

duty night shift from 1800 hours to 0600 hours the following morning.  Tuesdays are 

divided into three 8-hour shifts for accounting purposes.  There are currently six certified 

operators, two operators-in-training, and two certified supervisory personnel assigned to 

the Headworks.   

Tacoma Water is required to have a Water Distribution Manager 4 for its distribution 

system due to population.   Linda McCrea is the Superintendent of Tacoma Water and is 

T 
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certified as a WDM 4 (#5266).  In addition the section managers have WDM 3 

certifications.  Tacoma Water appears to meet the minimum operator certification 

requirements. 

Production 
here were no significant changes noted from the previous survey.  It appears that 

source and service meter reading procedures are adequate.  Under the Water Use 

Efficiency Rule Tacoma Water was reporting a leakage rate of 4.8% in 2012 with a three-

year annual average leakage rate of 5.6%.  It appears that Tacoma Water meets the 

maximum leakage rate of 10% in the Water Use Efficiency Rule. 

Cross Connection Control 
acoma Water has a rigorous cross connection control program that is lead by Scott 

Hallenberg who is a certified cross connection control specialist (CCS) (#7640).  

There have been no significant changes in the program since the previous survey.  

Compliance rates for installation and testing of backflow 

assemblies were reported to range between 95 to 97 

percent at any given time.  Tacoma Water indicates public 

education has been very important in maintaining these 

compliance rates.  Customers tend to be more responsive 

when they understand the need to protect the distribution 

system from potential hazards. An ordinance change is 

being considered to help maintain compliance rates for 

customers that have been “significant non-compliers”.  These changes would clarify and 

improve the utility’s ability to enforce the cross connection requirements for repeat 

offenders.   

Water Quality Monitoring 
ater quality sampling discussed in this section generally refers to source and 

distribution chemical monitoring and coliform monitoring.  Monitoring for 

turbidity and chlorine residuals at the Headworks is discussed in the Facilities Review. 

Chemical Monitoring 

In general, Tacoma Water has kept up well with routine chemical source and distribution 

monitoring.  Their monitoring schedule is very complex and discussion of it is beyond 

the scope of this report.  Please refer to the Tacoma Water 2013 Water Quality 

Monitoring Report for specific monitoring requirements.  The most recent set of 50 lead 

and copper samples was collected this year and the lead and copper 90
th

 percentile levels 

(Pb – 0.010 mg/L, Cu – 0.228 mg/L) met their respective Action Levels (Pb – 0.015 

mg/L, Cu – 1.3 mg/L).  The water system is in compliance with lead and copper sampling 

requirements and the next round of 50 samples is due by 2016.  The water system also 

appears to be in compliance with DBP monitoring requirements for TTHMs, HAAs, and 

bromates.  

T 
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Coliform Monitoring 

The Water Quality section develops and maintains the Coliform Monitoring Plan (CMP) 

for Tacoma Water.  The section collects all routine and repeat coliform samples and all 

sample collectors are certified operators.  The Supply section no longer collects the 

routine samples.  This is a change since the previous survey.    

Dedicated sample stations have been added to the sampling network since the previous 

survey.  There are now enough sample stations that improved rotational schedules are 

being developed to improve the spatial coverage of the distribution system.  An updated 

CMP is due to be completed by mid-December with the updated rotational schedule.  The 

CMP will also include the additional repeat samples site locations associated with each 

sample station.  The updated CMP will be submitted to DOH when it is finalized.  

Distribution system coliform samples are analyzed by Water Management in Tacoma.  

Raw water fecal coliform samples and finished water coliform samples collected at the 

Headworks are sent to Seattle Public Utilities for analysis. 

Tacoma Water has also been developing a triggered source sampling plan as part of 

compliance strategies with the Groundwater Rule.  The transmission and distribution 

system has been broken down into four zones and the plan has been approved for three of 

the four zones.  The approved zones cover the distribution system and PL5 from roughly 

the 356
th

 St. BPS back to the Headworks and PL1 from the McMillin reservoir site back 

to the Headworks.  The fourth zone contains the actual city limits of Tacoma and the 

immediate surroundings.  This zone is by far the most complicated of the zones relative 

to potential groundwater contributions from groundwater sources.  Additional work is 

ongoing to understand the potential for Tacoma’s groundwater sources to contribute to 

their routine sample stations.  Tacoma Water is working to coordinate sample schedules 

with wholesale customers to assist in sampling requirements of the Groundwater Rule in 

the event a wholesale customer obtains an unsatisfactory routine sample result. 

Water Rights 
Water rights were reported to be adequate for current and future uses within the 6-year 

planning period defined by Tacoma Water’s Water System Plan (WSP) update.  Water 

rights will be addressed in Tacoma Water’s upcoming 2014 WSP update. 

Summary and Conclusions 
acoma Water appears to be in very good shape with respect to operations and 

maintenance practices, cross connection control, and water quality monitoring.  

Notable improvements since the previous survey include increased certified operator 

coverage at the Headworks, consistent compliance rates for cross connection control 

requirements, an improved Coliform Monitoring Plan and the development of a triggered 

source sampling plan relative to Groundwater Rule requirements. 

T 
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FACILITIES REVIEW 

South Tacoma and UP Wells, North and South End Reservoirs  – Day 1 

Hood Street Reservoir 

he Hood Street Reservoir is a 10-milion gallon below grade concrete reservoir.  It is 

fed by surface water from the Green River and by groundwater via the flume line 

from the South Tacoma Wells.  It discharges via a 48-inch line to the Tacoma Tideflats, 

which has a number of very large industrial customers, and to Downtown Tacoma via a 

24-inch line.  The reservoir site also holds a large chlorination facility for the treatment of 

the well water from the flume line.  At the time of the survey groundwater was flowing 

into the reservoir at a rate of approximately 5.8 MGD and the chlorine residual at the 

reservoir inlet was 0.6 mg/L.  It was reported that the treatment facility and contact time 

in the reservoir provide a CT of 6 to the wells but documentation for this has not been 

reviewed and approved by DOH.   

Corrosion control and fluoridation facilities (DOH Project #11-0717) had been 

constructed and were near completion at the time of the survey.  It is anticipated that final 

punch list items and acceptance testing will be completed by 

October 2013.  Corrosion control will be achieved through 

addition of sodium hydroxide (25%) into a 32-inch line that 

conveys the groundwater flow.  Fluoridation will be 

achieved through the injection of fluorosilicic acid.  

Backpressure sustaining valves were installed on each of the 

injections pumps on the pressure side of the pumps.  There 

is an RPBA on the plant water service line into the building.  

The table below summarizes the alarm settings for pH and fluoride.   

Hood Street Treatment Plant Alarm Settings 

Parameter Type Setting Action 

pH Low 6.5 Alarm to operator.  Shut off fluoride injection. 

 Low 7.1 Alarm to operator. 

 High 8.0 Alarm to operator. 

 High 8.5 Alarm to operator.  Shut off NaOH injection. 

Fluoride Low 0.5 mg/L Alarm to operator. 

 High 0.9 mg/L Alarm to operator. 

 High 1.0 mg/L Alarm to operator.  Shut off fluoride injection. 
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The following observations were noted: 

 The hatch drains were in good condition and have proper drainage.  The hatch 

drain discharges should be covered with a fine mesh screen.  This is true of all of 

the at grade reservoirs.   

 The reservoir vents were screened with fine mesh.  This is an improvement from 

the previous survey.  

 The ability of the disinfection system to provide a CT of 6 has not yet been 

evaluated by DOH. 

 The Simpson mill is the largest single customer of the Tacoma Water system.  It 

was reported that Simpson uses approximately 16-17 MGD.  The Maximum Day 

Demand (MDD) demand has remained fairly static since the previous survey and 

is approximately 100 MGD. 

 The on-site hypochlorination facilities are actively vented to prevent build-up of 

hydrogen gas. 

 There are instantaneous and total flow meters on the flume line and they control 

the chlorine injection pumps.  Sodium hypochlorite solution (0.8%) is injected in 

the reservoir just above the inlet to the reservoir.  The chlorine injection pumps 

startup with a flow of 3.5 MGD in the well inlet (flume) pipe.   

 There is a chlorine analyzer and a pH monitor at the outlet of reservoir.  At the 

time of the survey the free chlorine residual at the outlet was 0.84 mg/L with a pH 

of 7.04.  It was reported that the pH is lower at this location than seen in other 

locations in the distribution system because of the influence of South Tacoma 

Well water.  The pH will be higher after start-up of the NaOH injection system 

 There are plans to replace the existing on-site chlorine generators with new units.  

This should increase existing treatment capacity of approximately 35 MGD.  The 

existing generators would be moved to another well location such as the Gravity 

Wells. 

South Tacoma Wells  

ll of the permanent and seasonal South Tacoma Wells were visited during the 

survey.  All of the wells discharge to the flume line that runs to the Hood Street 

Reservoir.  None of the wells are treated prior to Hood Street Reservoir.  Raw water taps 

are available at all wells.  The general sequence priority for the most used wells is 11A, 

6B, 5A, 3A, 1B because they are generally the most efficient wells of the system (Well 

10C is efficient but not a big producer).   In general, vents haven’t been added where 

none existed because of the difficulty in installing the vents without damaging the wells 

but finer mesh screen has been installed on those that do have vents.  

Well Observations 

1B 

The well is in a deep vault on the property of the South Tacoma Pump Station.  It 

is generally used to balance flows to the pump station.  The well has a raw water 

sample tap but does not have any vents.  There is an adequate air gap and 

screening on the pump waste blowoff line. 

A 
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2B 

The well is located next to the old Nalleys foods office.  A fine mesh screen was 

installed on the vent during the survey. There is an adequate air gap and screening 

on the pump waste blowoff line.  

2C 

The well is located in a vault that has been outfitted with redundant sump pumps 

and alarms to prevent flooding.  The well was conditionally approved in 2009 

pending submittal of treatment construction documents.  The well has detectable 

ammonia and breakpoint chlorination will have to be installed at the well.  

Because demand growth has been slow the well has not been needed, treatment 

has not yet been designed, and the well has yet to be used. There is an adequate 

air gap and screening on the pump waste blowoff line. 

3A 

The well is the southernmost well of the wellfield.  

The well has a raw water sample tap but does not 

have any vents.  The pump waste discharge  was 

screened but there is an inadequate air gap to the 

receiving vault.  The air gap must be increased to 

meet minimum standards for air gaps.  

4A 

The well is seldom used.  It is an inefficient well and is also influenced by the 

groundwater contaminated Time Oil hazardous waste site.  There is a fine screen 

on the vent.  There is an adequate air gap and screening on the pump waste 

blowoff line.  

5A 

The well has a raw water sample tap but does not have any vents.  The meter and 

the pump waste globe valve are located in a vault next to the wellhouse.  There is 

an adequate air gap and screening on the pump waste blowoff line. 

6B 

The well is located next to Well 11A and does not have a vent but it appears that 

there are penetrations available that would allow one to be put in.  There is a 

portable emergency chlorination feed system in the well house. There is an 

adequate air gap and screening on the pump waste blowoff line. 

7B 

The well is located in a vault and was disconnected for maintenance during the 

time of the survey.  It appeared that there was an adequate air gap and screening 

on the pump waste blowoff line. 

8B 

The well and wellhouse are located in the middle of a residential road.  There is a 

fine mesh screen on the vent. There is an adequate air gap and screening on the 

pump waste blowoff line. 

10C 

There is an unfluoridated tap available to customers who do not want fluoridated 

water.  Sodium hypochlorite is added to the unfluoridated supply through a 

contact pipeline to provide a CT of 6.  There is an RPBA installed on the raw 

water feed line.  The well is unvented.  The pump waste blowoff was screened 

but there is an inadequate air gap between the blow off discharge and the waste 

water receiving body.  
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11A 

This is the largest producer of the South Tacoma Wells 

with a production rate of approximately 9,000 gpm at 

startup.  The well draws from a shallow aquifer and, by 

itself, can only be operated for 10 days at a time followed 

by a 10 day resting period due to the influence of the 

Time Oil hazardous waste site.  The well can be run for 

longer periods of time if Well 12A is run at the same 

time.  There have been a number of historical samples 

from the well with detectable VOCs.  An inverted goose 

neck was installed on the air vent during the survey. 

There is an adequate air gap and screening on the pump 

waste blowoff line. 

12A 

It was reported that the well is often frequently operated during the summer high 

demand season.  The well is outfitted with packed tower air strippers used to 

remove VOCs (primarily hydrocarbons) from the 

Time Oil site.  There is an expanded metal vent on 

top of each of the stripper air exhaust stacks to 

prevent bird entry.  However, they do not prevent 

surface water from entering the stripping towers.  

The openings must be covered with some sort of a 

vent covering to prevent surface water entry into 

the towers.  A recommended air filter was located 

and installed for the air intakes.  This will reduce the potential of drawing 

airborne contaminants into the stripping towers.   

13A 

The well is located in a vault and does not have a vent.  There is a flood alarm 

located in the vault and is set at the floor grate elevation. There is an adequate air 

gap and screening on the pump waste blowoff line. 

 
South Tacoma Pump Station 

he South Tacoma Pump Station is the largest single pump 

station in the Tacoma Water system.  The pump station consists 

of four turbine motor driven booster pumps with a total capacity of 

15 to 17 MGD.  The pump station is fed by 

Wells 1B, 8B and the wells located south of 

the pump station.  The pump station supplies 

the West End Transmission Line to the west 

end of the distribution system and eventually 

provides water to the north end.  It is 

typically run during periods of high demand or low flow in PL1.   

Fine bubble diffusers had been installed in the pump station wet 

well as part of a corrosion control project (DOH Project # 11-

0717).  At the time of the survey, startup was dependent upon 
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successful acceptance testing of the system.  The blower air intake was well protected by 

a vent cap and was outfitted with an air filter. 

After aeration chlorine is injected at the pump inlets via a calcium hypochlorite tablet 

chlorinator.  The free chlorine residual leaving the pump station is typically in the range 

of 0.6 to 1.0 mg/L.  A chlorine analyzer on-site measures the distribution system 

residuals in the vicinity of the pump station.  

North End Reservoir and Standpipe 

he site is occupied by a below grade concrete reservoir and a steel standpipe 

reservoir.  Both reservoirs are fed by the North End Transmission Line from the 

main 581 pressure zone whose hydraulic grade line is dictated by the McMillin 

Reservoir.  The standpipe feeds the 478 zone and overflows to the concrete reservoir 

which feeds the 446 zone.  There is a booster pump in the valve house that is controlled 

by a pressure transducer in the transmission line.  If the pressure in the line is less than 30 

psi for more than 2 minutes the booster pump is activated to draw water from the 

reservoir to the standpipe. 

In the past there have been stagnation issues associated with the concrete reservoir with 

low chlorine residuals.  As they have done with the Sunset Reservoir, Tacoma Water has 

made changes in the operational storage levels in the reservoir to reduce water age in the 

reservoir.  The concrete reservoir is 25 feet deep and Tacoma Water is currently running 

an operational level of 21 to 16 feet in the tank.  The changes have helped to reduce water 

stagnation and lower than desired chlorine residuals.  There is a chlorine analyzer at the 

outlet of the reservoir.  Operators can change valves to monitor chlorine levels in the 

standpipe.  The overflow outlet of the reservoir was located in a manhole and a screen 

was installed during the week of the survey.  The concrete reservoir vents were screened 

with fine mesh screening.  This was an improvement since the previous survey.  A fine 

mesh screen was installed on the standpipe vent. 

Fletcher Heights Reservoir 

he reservoir is a steel reservoir that is filled by the North End Transmission Line 

from the main 581 pressure zone.  It feeds the 478 zone.  It was reported that there 

are no stagnation issues with the reservoir.  The reservoir was in good condition.  The 

overflow outlet of the reservoir was located in a manhole and was screened.   This is an 

improvement since the previous survey. 

University Place Infrastructure 

UP-1 Well 

he UP-1 well is typically one of the last wells called upon when wells are activated.  

It appeared to be in good condition.  Chlorine is injected into the well and in order to 

obtain a raw water sample the well would have to flushed through the pump waste 

blowoff until chlorine free water is obtained. At the time of the survey the chlorine 
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residual in the distribution system at the well site was 0.50 mg/L.  The sodium 

hypochlorite storage tanks were in good condition. There is an adequate air gap and 

screening on the pump waste blowoff line. 

UP Tanks 

he UP tanks consist of two steel standpipe type 

storage tanks that appear to operate in parallel.  They 

appeared to be in good condition.  They have physically 

separated inlets and outlets.  The tanks are fed by the 531 

pressure zone through an altitude valve and they feed the 

478 zone.  With separate inlets and outlets it was reported 

that stagnation problems have not been experienced by 

the tanks.  The overflow outlet for the two tanks is located 

in a manhole at the end of a downward facing elbow.  The actual outlet opening could 

not be observed but it was reported that the outlet was screened.  This must be verified 

because if it is not it would be a Significant Deficiency.   The tanks were originally 

outfitted with float gauges that are still operational but are not used.  The conduit piping 

for the gauge wires faces downward but is unscreened.  This is an unnecessary 

unprotected opening and should be capped or removed as soon as possible.  

Watershed Inspection – Day 2 

he watershed inspection started at the Headworks and was led by Bryan King of 

Tacoma Water.  The first stop was the intake facilities followed by Well 2 of the 

North Fork Wellfield with Hilary Lorenz.  This was followed by travel to Lester and 

Friday Creek.  It is anticipated that there will likely be only one more annual watershed 

inspection because Tacoma Water will no longer have an unfiltered surface water source 

after completion of the filtration plant. The following are notes and observations from the 

inspection.  

The following is a summary of issues discussed before and during the watershed 

inspection. 

1. Proposed modifications to the intake structure 

were discussed.  The modifications focus on 

facilities for improving screen cleaning, and 

modifications to improve sediment removal.  

Modifications to the intake will be submitted to 

DOH for review prior to changes being made.  

Fish are not being captured for transport above 

the Howard Hanson Dam but they are being 

captured for State and Tribal hatcheries further downstream of the Headworks 

facilities.  The completion of the Corps fish passage facilities for the dam appears 

to be on hiatus indefinitely. 
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2. Hilary Lorenz discussed the general anticipated schedule for using direct and 

conventional filtration.   It is currently anticipated that the switchover between 

filtration modes will occur twice a year (to direct filtration in the spring and to 

conventional filtration in the early fall).  Algae growth behind the Howard 

Hanson Dam and dam operations will likely impact the schedule. 

3. At the time of the inspection the North Fork 

storage tank and the bypass around the tank were 

out of service as part of the construction of the 

filtration plant.  The facilities were reported to be 

out of service for up to four days.  Tacoma Water 

was keeping a close eye on river turbidity because 

this work prevented the blending valves from 

being used in the event of elevated raw water 

turbidity. 

4. Changes were being made to generator capacity at the North Fork wellfield.  

These changes should allow up to five of the wells to be operated during power 

outages at the wellfield. 

5. Tacoma Water plans to maintain the current level of watershed control and 

supervision after completion and activation of the filtration plant.  This is 

important because the filtration plant was designed and piloted given the water 

quality conditions under the current level of watershed control. 

6. The US Army Corps of Engineers continues to try different strategies for 

removing sediment behind the dam.  The Corps was denied permission to 

discharge 1,000 NTU water from the dam by the Department of Ecology.  There 

continue to be discussions between Tacoma Water and the Corps on low water 

elevations and their impacts on the amount of exposed sediment in the reservoir. 

7. Water storage levels have been returned to those that existed before the January 

2009 storm that caused damage to the dam.   

8. Logging activity in the watershed has generally been low compared to historical 

activity but logging in the watershed had increased in the previous years.  More 

logging trucks were encountered this year compared to last year’s inspection.   

9. Hancock Timber has put up its land holdings in the watershed for sale.  The 

timber company was reported to own approximately 8% of the watershed.  

Tacoma Water obtained several hundred acres of land in the watershed in the past 

year. 

10. A security camera has been installed at the Massey gate since last year’s 

inspection.  Data is downloaded from the camera every other day.  

11. There were no chemical detections in water quality samples collected in the 

watershed during monitoring of BNSF spraying activities in the past year. 

12. There were no significant accidents in the watershed in the past year since the 

previous inspection. 
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Headworks Facilities – Day 3 

Ozone Facility 

he Ozone Generation Facility is located on the site of the former fluoride injection 

facilities next to the 10-million gallon reservoir used to store North Fork Wellfield 

water.  The Ozone Facility contains two ozone generators 

which are typically alternated in use. The plant uses pure 

oxygen to feed the generators.  There are also two liquid 

oxygen tanks that are alternated in use.  Ozone is injected 

into carrier water using up to three venturi injectors for 

each reactor: two 6-inch venturis and one 4-inch venturi. 

The original contract for the installation of the injectors 

specified a minimum ozone transfer rate of 95% to 

solution.  Minor modifications have been made to the smaller injectors to allow the 

transfer rate to be met. Since the previous survey, wide diameter off-gassing domes have 

been installed.  This was done to prevent water from “burping” into the thermal destruct 

units.  These wide diameter domes have accomplished this purpose.  The thermal destruct 

unit for the off gassed ozone at the start of the reactors is housed in the first ozone 

monitoring station.   

At the time of the survey the following ozone concentrations were observed in the two 

reactors at the various ozone monitoring stations. 

Reactor Flow Station 1 O3 Station 2 O3 Station 3 O3 Station 4 O3 

R1 29MGD 0.39 mg/L 0.05 mg/L ND ND 

R5 50 MGD 0.35 mg/L 0.12 mg/L 0.01 mg/L ND 
ND – Not Detected 

The 10 million gallon North Fork steel tank has not been cleaned since the previous 

survey.  However, it was inspected this year and the interior looked to be in good shape.  

At the time of the survey the tank was out of service due to filtration plant construction.  

After completion of the plant the current North Fork tank will be used to store filtered 

water for backwashing filters. A new three million gallon pre-stressed concrete reservoir 

was under construction next to the existing 10 million gallon steel tank.  The new 

concrete reservoir will be used to store water from the North Fork Wellfield which will 

be used for blending with river water. The steel tank will be painted and cleaned next 

year after the concrete reservoir goes into service.  The tank hatches are inspected 

weekly.  The tank overflow back to the river is grated.  
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Chemical Treatment Facility 

onstruction activities were observed in the Chemical Treatment Facility.  Chemical 

storage tanks were being installed and, in some cases, replaced.  Chemical injection 

systems were being modified for the filtration plant.  It was reported that these activities 

had caused a low chlorine episode a month ago when flow 

looped back through a peristaltic pump that had recently 

been moved.  The flow meter indicated proper flow to the 

injection point but it was not able to detect that some of 

the flow was looping back into the system through this 

pump.  Minimum CT requirements were reported to have 

been met by taking ozone CT into account.  Repairs have 

been made including installation of check valves to 

prevent this loop flow from reoccurring.  It was reported that diaphragm pumps will be 

installed as part of the filtration plant project. 

An emergency chlorination pump system had been installed in the last ozone monitoring 

station (Station #5) at the end of the reactors.  At the time of the survey telemetry 

improvements were being installed that will allow the automatic start up of the 

emergency injection pumps in the event that construction activities disrupt the injection 

pumps in the Chemical Treatment Facility.  Grab samples collected in Palmer will be 

used to ensure the emergency pumps add adequate chlorine.  Residual chlorine 

measurements used for CT calculations will continue to be collected at the 214
th

 Ave. 

Pump Station (PL1) and the Covington Turnout (PL5). 

Coliform samples before the entry to distribution and before the first customer continue 

to taken from the R1 and R5 analyzer lines on the old instrument board.  Additionally, 

monthly routine coliform samples are collected from the Headworks portion of the 

distribution system served by the Green River Headworks Well (S45) which serves the 

Headworks facilities.  Chlorine and pH are monitored in Station #5.   Fluoride is still 

monitored at the old instrument board.  The following parameters were observed leaving 

the Headworks. 

Reactor Free Chlorine pH Temperature Fluoride 

R1 1.95 mg/L 8.10 20.2 
o
C 0.82 mg/L 

R5 1.84 mg/L 8.16 20.3 
o
C 0.77 mg/L 

 

Fluoride Treatment 

In 2012 there were some issues related to fluoride dosing and sample results.  There was 

disagreement between calculated concentrations, bench scale sample results, and 

accredited lab results.  It was reported that the discrepancies have been resolved.  A 

number of recommendations from the watershed report have been undertaken by the 

operators. 

 Instrument offset levels have been reset to appropriate levels.  The existing 

analyzers have been calibrated to known standards. 
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 The operators have switched to using an ion selective electrode (ISE) method 

from the SPADNS method for measuring fluoride for bench scale check sample 

testing. 

 The operators are routinely testing check samples to verify good analytical 

technique.  Results are recorded and documented.  It was reported that there has 

been good agreement between operator results and the known standard.  The 

operators should be able to reduce this type of testing to quarterly with good 

demonstrated performance using the ISE. 

 Blind standard samples are being sent to the accredited lab once or twice a year.  

To date, the lab results have been within 0.01 mg/L of the known standard 

concentration. 

 Fluoride injection pumps are calibrated monthly with a calibration cylinder by 

each operator. 

Rural King and Pierce County Facilities – Day 3 

Covington Turnout 

he Covington Turnout is the point of CT compliance for R5 and PL5 located next to 

Kentlake High School.  It is the first of two interties with the Covington Water 

District.   Water quality samples are taken from the 16-inch line that is fed by PL5 (60” at 

turnout).  It was reported during the previous survey that 

the sample water can be somewhat stagnant if 

Covington is not drawing water.  However, it was 

reported that Covington has since purchased a share of 

the North Fork blending facilities as part of the filtration 

plant project and can now take water at all times.  A data 

logger on-site collects and stores data for chlorine, 

turbidity, pH, and temperature.  These parameters can 

also be read from Tacoma Water’s waterworks control 

center building in the city. The turbidimeter (1720 E) is cleaned every week.  It was 

unclear whether it has been calibrated recently.  It is recommended that the turbidimeter 

be recalibrated once per quarter.  There is an autostart generator on-site for power 

outages.  At the time of the survey the following values were noted:  Cl2 – 1.4 mg/L, 

Turbidity – 0.89 NTU, pH – 7.95, Temperature – 17 
o
C.  The facilities were in excellent 

condition. 
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Cumberland PS & Reservoir 

he Cumberland Pump Station and Reservoir are located in King County.  The turnout 

at this location feeds the Cumberland portion of Tacoma Water’s service area, which 

serves approximately 94 direct service customers and wholesale service to Cumberland 

Co-Op .  The pump station pumps from PL1 to the reservoir and consists of two pumps 

each capable of 100 gpm to the reservoir.  The pump station is in a vault and appeared to 

be in good condition. Operation of the pumps is controlled by the 

water level in reservoir.  The reservoir is cleaned every three 

years.  Since the previous survey the buried overflow has been 

disconnected and an above grade overflow structure with outlet 

screening has been installed.  This is a significant improvement 

from the previous survey.  The roof is accessed annually by 

Tacoma Water staff and a screened vent was visible from the 

ground.  The reservoir is not visible to the community and it was 

reported that the hatch was welded shut to prevent vandalism and 

unauthorized access.  The facilities appeared to be in adequate 

condition. 

214
th

 Avenue Pump Station 

he 214
th

 Avenue Pump Station is located southeast of Bonney Lake and is the CT 

compliance point for Reactor 1 and Pipeline 1 (PL1).  The NaOH injection facilities 

have not been used since the 2009 survey and the chemical levels in the tank have not 

changed since the 2009 survey.  Because pH is being raised in PL1 at the Headworks, the 

NaOH facility at the pump station is only used during 

high flows with low temperatures in order to meet CT 

requirements.  This has not been necessary with the 

startup of PL5 as flows are typically split between the 

two transmission pipelines.  Since the completion of 

PL5, PL1 flows have been lower than historical flows in 

the pipeline.  The facilities were in very good condition.  

It is unclear how the treatment facilities would respond 

to being started up after such a long down time. 

At the time the pump station was visited the following water quality parameters were 

noted:  Cl2 – 1.36 mg/L, pH – 7.76, Temperature – 67 deg F, Turbidity – 0.96 NTU.  

There is no monitoring redundancy at the pump station.  The next point of chlorine and 

pH monitoring occurs downstream at the inlet to the new McMillin Reservoirs.  Tacoma 

Water is considering moving the CT point of compliance further upstream on PL1 after 

completion of the filtration plant. 

Prairie Ridge Reservoir 

he Prairie Ridge Reservoir is a steel tank that serves the pressure zone fed by the 

214
th

 Ave. Pump Station.  The reservoir appeared to be in very good condition.  The 
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following observations were noted: 

 It was reported that the reservoir roof is accessed twice per month and that vent 

screens and hatches are checked at that time.  A fine mesh vent screen was 

installed on the reservoir vent.   

 The overflow outlet was located below the reservoir with a significant elevation 

difference and the outlet was screened.  

 The chlorine analyzer installed at the site indicated that the chlorine residual out 

of the tank was 0.33 mg/L.  It was reported that the outlet residual is typically 0.6 

to 0.7 mg/L.  Craig Downs is investigating the lower than expected residuals. 

 It was reported that significant demand had 

been observed this summer from the Prairie 

Ridge booster pump station with a peak flow 

of 2,500 gpm. The pump station had been 

installed to serve the then named Cascadia 

development.  The Cascadia development 

went to bankruptcy, was sold, and has been 

renamed to Tehaleh.  It was reported that 

significant home construction started this summer in Tehaleh.  At the time of the 

survey the pump station was supplying 500 gpm to the development. 

Prairie Spring  

rairie Spring is listed as a seasonal source in Tacoma 

Water’s Water Facilities Inventory (WFI).   Water 

from the spring is pumped into the pressure zone served by 

the Prairie Ridge Reservoir when the spring is in operation.  

It is rarely used historically.  A number of items have been 

identified that must be addressed before using the source 

for non-emergency purposes. These include several 

Significant Deficiencies that were identified.   

 There were unprotected openings into the pump wetwell between the cistern lid 

and the cistern itself (pictured at left).  These openings have since been eliminated 

by the time of the report. 

 There was an 

inadequate air gap 

between the pump 

cistern overflow and 

the receiving creek 

(pictured at right). 

 There was an apparent cross connection between the spring collection manhole 

“blowoff” and the creek.  The blowoff discharge was submerged and was isolated 

from the spring collection manhole by a single gate valve. 
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Additionally, it was reported that the spring is under consideration as a source of supply 

for a water bottling company.  In addition to the repairs mentioned above the source must 

complete its evaluation as a potential Groundwater Under the Influence of Surface Water.  

The source was monitored for water quality parameters in the late 1990s but it appears 

the evaluation had not been completed.  A minimum of two Microscopic Particulate 

Analysis (MPA) tests during wet season high precipitation events must be collected with 

low risk results before this source can be used as a reliable source for the distribution 

system and as a bottling source.   

Currently, the use of the spring requires 4-log inactivation of viruses (CT of 6).  As of the 

date of the report it is unclear whether a CT of 6 can be provided when the source is in 

use.  A CT evaluation should be submitted for review before using the source.   

The reservoirs appeared to be in fair condition.  The vent screens were loose and need to 

be tightened.  Based on the schematic shown above it appears the reservoirs cannot be 

used for contact time in providing a CT of 6 to the spring. 

McMillin Reservoir, SE and NE Tacoma – Day 4\ 

McMillin Reservoir 

he two 33-million gallon covered pre-stressed concrete reservoirs have been 

constructed since the previous survey and were in operation.  There are no longer 

any uncovered reservoirs in Tacoma Water’s distribution 

system.  The remaining existing uncovered North Basins 

have been physically disconnected from the distribution 

system.  This is an additional improvement since the 

previous survey.  The North Basins will be available to 

collect water from PL1 that is not intended for the 

distribution system.  Water from the North Basins can then 

be discharged to the Puyallup River drainage. 

Historically, water from the uncovered reservoirs was rechlorinated using a chlorine gas 

facility that used 1-ton chlorine gas cylinders.  The covered reservoirs have greatly 

limited the amount of chlorine off-gassing and decay that was normally associated with 

the uncovered reservoirs.  It was reported that winter chlorine reductions from inlet to the 

outlet have typically been around 0.1 mg/L.  The reductions have typically been around 

0.3 mg/L in the summer.  At the time of the survey the chlorine drop was approximately 
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0.36 mg/L (inlet Cl2 – 1.34 mg/L and outlet Cl2 – 0.98 mg/L).  The pH was unchanged at 

7.80 at both the inlet and outlet.  It is anticipated that the drop in chlorine will be even 

smaller after the filtration plant is completed.  The chlorine gas cylinders have been 

removed from the site and rechlorination is no longer practiced at the McMillin site.  It 

was reported that each reservoir will be drained and cleaned this fall as part of the 

warranty conditions for the reservoir. 

There is an emergency blow off at the north end of the 

reservoir site that allows direct access to PL1 (pictured at 

left).  The blowoff is covered by a wide mesh grate which 

must be protected by a finer mesh screen.  The hatch 

drains were in good condition and have proper drainage.  

The hatch drain discharges should be covered with a fine 

mesh screen.  This is true of all of the at grade reservoirs. 

 

Sunrise Reservoir 

he Sunrise Reservoir is a 104-foot high steel tank that serves 

a pressure zone south of McMillin Reservoir which is 

supplied by booster pump stations located south of the 

reservoirs.  To improve the free chlorine residuals in the tank the 

amount of operational storage has been increased.  Tacoma 

Water increased the operational storage level prior to the 

previous sanitary from 3 feet to 9 feet to improve circulation.  

Changes were also made in the operation of the booster pump 

stations that feed the pressure zone.  The tank appeared to be in 

good condition.   The roof is accessed annually and in response to intrusion alarms.  The 

roof was last accessed in April.  It was reported that the screened vents and hatches were 

in good shape. 

A chlorine analyzer monitors chlorine residual on the fill/discharge line.  During periods 

when the tank is filling with fresh water from the McMillin Reservoir site the analyzer 

reads levels consistent with water coming from the Headworks into the McMillin 

Reservoir.  This is typically around 1.3 mg/L.  When the tank is discharging the analyzer 

reads the chlorine levels from the bottom of the tank where water is discharging.  At the 

time of the survey the chlorine residual was 0.53 mg/L which indicates the tank was 

discharging.   The free chlorine residual is monitored at the waterworks control center.   

The overflow outlet was improved with a smaller mesh screen at the discharge structure.  

This is an improvement since the previous survey. 

 

Gravity Wells 

he Gravity Wells, GPL 1 and GPL 2, are located alongside transmission Pipeline 4 

(PL4) and are rarely used.  The wells were used briefly this year to test telemetry 
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upgrades to the site.  The wells are not efficient and are typically some of the last called 

wells in the Tacoma Water system.  The design flow rate of both wells is 3,200 gpm at 

485 TDH.  There is no treatment on the wells and raw water sample taps are available.  

As of the date of the survey it is not clear whether a disinfection CT of 6 is required for 

the wells.  The wells may not be able to provide a CT of 6 to customers immediately 

downstream of the wells. 

The globe valve on the pump waste blow off line was found to 

be in the open position while the well pumps were out of 

service.  This is different from the wells of the South Tacoma 

Wellfield whose globe valves are closed when the wells are off-

line.  The blow-off discharge is located in a grassy basin 

(pictured).  This is a potential cross connection with the wells 

and it needs to be reconstructed to provide an adequate air 

gap. 

 

 

SE Tacoma Wells 

everal of the SE Tacoma Wells were visited:  SE#2, SE#6, SE#8, SE#11and SE#11A.  

The wells were in generally fair to good shape. There is an adequate air gap and 

screening on the pump waste blowoff lines for each of the wells.  There are chlorination 

facilities at each well site.  It appears that only SE#8 has been used this year.  Customers 

can drive up to Well SE#8 to obtain unfluoridated water which has been treated to a 

minimum CT of 6.  Chlorine residual grab samples are collected once to twice a week on 

the unfluoridated tap.  Water pumped into the distribution system does not appear to have 

achieved a CT of 6 at this site.  At the time of the survey the free chlorine residual in the 

distribution system was 0.82 mg/L. 

Wells SE#2 and SE#6 are treated for corrosion control using NaOH injection.  In the 

facility, injection pumps have anti-siphon valves and the post-injection pH analyzer is 

located in the wellhouse for SE#2.  The facility was last 

used in August 2012.  There is also a chlorine monitor 

located at the site.  Both wells have raw water sample taps 

and neither have vents.  At the time of the survey the free 

chlorine residual in the distribution system was 0.70 mg/L 

with a pH of 7.75.  It appears a vent could be easily added 

to a pipe stub coming from the pedestal of Well SE#2 

(pictured). 

Wells SE#11 and SE#11A do not have vents and it appears that it would be difficult to 

install them.  Like the other wells it does not appear a CT of 6 is provided to nearby 

customers who receive water from the well.  There is a chlorine analyzer on site and at 

the time of the survey the free chlorine residual in the distribution system was 0.56 mg/L.  
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Bismark Standpipe 

he Bismark Standpipe is a steel tank on E. 64
th

 Street that 

feeds the 478 pressure zone.  The reservoir is fed from the 

581 zone via PL4 through an altitude valve.  A PRV provides 

inlet control.  There were no reported stagnation issues.  The 

reservoir roof is accessed annually for vent inspection or to 

respond to intrusion alarms.  It was reported that birds 

sometime set off the motion sensor.  The overflow outlet 

discharges to a stormwater catch basin and was screened.  This 

is an improvement from the previous survey. 

Portland Ave Reservoir and Well 

he Portland Ave. Reservoir is a 20-milion gallon below grade concrete reservoir.  

Prior to its construction the site housed an uncovered 50-million gallon reservoir.  It 

was reported to be generally fed by a mix of water from Pipeline 4 (PL4) and PL5.  On at 

least one occasion it has been used to capture and dump 

partially treated water from PL5 to prevent entry into the 

distribution system.  It was also used to collect super 

chlorinated water for the PL5 disinfection startup.  The 

reservoir is due to be cleaned next year and is on a 3-year 

cleaning schedule.  Chlorine is monitored at the outlet of 

the reservoir but chlorine is no longer added at the site.  At 

the time of the survey the free chlorine residual at the outlet 

of the reservoir was 0.89 mg/L with a pH of 7.72.  The reservoir vents were screened 

with fine mesh screen.  This is an improvement since the previous survey. 

The overflow outlet for the reservoir was located in a vault below the reservoir.  The 

outlet could not be seen in the vault.  It is not clear whether there is an adequate air gap 

into the vault.  The outlet may be less than 32 feet in elevation below the reservoir 

overflow.  The overflow outlet must be verified to be more than 32 feet below the 

reservoir overflow elevation.  If it is not, this is a Significant Deficiency and an adequate 

air gap must be installed between the outlet and the vault.  Also, the presence of a screen 

on the outlet must be verified. 

The well does not have a vent and is located in a vault.  It was used briefly this year to 

test its performance into the system.  It is rarely used. 
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Marine View Drive Pump Station 

The Marine View Drive Pump Station is a four pump 

booster station with a capacity of 8.5 MGD.  It can be 

used to pump water from the Tideflats area of Tacoma up 

to NE Tacoma and the Indian Hills Reservoirs.  However, 

the completion of PL5 and the 356
th

 Ave. Pump Station in 

general has eliminated the need for the pump station to 

operate to supply NE Tacoma.  It was reported that it is 

used briefly once per week in the summer and every other week in the winter to prevent 

stagnation issues in the distribution system near the pump station.   

The pump station plays a significant role in Tacoma 

Water’s Groundwater Rule Triggered Monitoring Plan.  If 

the pump station is not in use, only surface water can enter 

NE Tacoma.  If it is in use water from the Hood Street 

Reservoir, which receives water from the South Tacoma 

Wellfield, can reach the pump station and NE Tacoma.  In 

this scenario, positive routine coliform samples from NE 

Tacoma would require raw water sampling from the South 

Tacoma Wells that were in use at the time of the positive sample collection. 

Indian Hills Reservoir 

he Indian Hills Reservoir is located in NE Tacoma and is actually a set of four 

reservoirs located at the site:  3.5-million gallons, 1-million gallons, and two 250,000 

gallon tanks.  All are concrete reservoirs at or below grade.  The 

two small tanks are buried and are not visible.  There are two 

small booster pump stations located at the site that feed the 

pressure zone at the top of the hills where the reservoirs are 

located.  The reservoirs are primarily fed from PL5.  The 

overflow outlet of the two largest reservoirs discharges to a 

manhole at a lower elevation than the reservoirs.  The outlet was 

screened.  The reservoir vents were screened but with a fine mesh 

screen mesh.  This is an improvement from the previous survey.   

The vent for the mid-sized reservoir was enclosed in a metal 

cylinder (pictured).  It was unclear whether the cylinder could fill 

with water and flow into the reservoir.  If water can collect in the cylinder and overflow 

into the reservoir it would be a Significant Deficiency.  The hatches for all of the 

reservoirs were locked.  The largest reservoir’s hatch had a rubber gasketed seal.  The 

mid-sized and two smallest reservoir hatches must be outfitted with a rubber gasket seal.  

 

End of Facilities Review 
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Facilities Review Summary and Recommendations 

In general, Tacoma Water’s facilities are in very good to excellent condition.  It is clear 

that a great deal of time and effort go into maintaining the facilities.  The amount of 

infrastructure investment and development undertaken by the utility in the past eleven 

years has been significant, substantial, and appropriate.   It is highly likely that no other 

water system in Washington State has undertaken such major projects within the past 

eleven years.  In short, Tacoma Water is and has been a great partner in protecting the 

health of their community.    

However, with a water system of great size and complexity there are always opportunities 

to make improvements that benefit Public Health.  There are a number of 

recommendations that were generated by the Facilities Review and they are mentioned 

below.  There were also a number of Significant Deficiencies that need more immediate 

attention.  Most of these should be resolvable in a reasonably small amount of time but 

several may take some more substantial time to address.  A plan to address the 

Significant Deficiencies must be submitted to DOH within 45 days of the date of this 

report.  The tables below contain short descriptions of the recommendations and the 

Significant Deficiencies and where they are located within the report. 

Page Recommendations 

10 Hood Street Reservoir CT Determination 

11 Hood Street Reservoir Hatch Drain Screening 

23 McMillin Reservoirs Hatch Drain Screening 

15 UP Tanks Overflow Issues 

25 Portland Avenue Reservoir Overflow Issues 

26 Indian Hills Mid-Sized Reservoir Vent in Metal Cylinder 

26 Indian Hills Reservoirs Hatch Seals 

12 Well 6B Vent 

24 Well SE#2 Vent 

19 Covington Turnout Turbidimeter Calibration Frequency 

22 Prairie Spring MPA Requirements and CT Evaluation 

22 Prairie Spring Reservoir Vent Screen Tightening 

 

Page Significant Deficiency 

12 Well 3A Blowoff Discharge Air Gap 

12 Well 10C Blowoff Discharge Air Gap 

24 Gravity Wells Blowoff Discharge Air Gap 

21 Prairie Spring Overflow Air Gap to Creek 

21  Prairie Spring “Blowoff” Cross Connection with Creek 

23 McMillin Reservoirs Emergency PL1 Blowoff Screening 

15 UP Tanks Inactive Float Gauge Penetration 

13 Well 12A VOC Stripping Tower Air Exhaust Exposure to Surface Water 
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