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Brat t on {10/10/14} 

CAL WATERWORKS 
2009 – 2014 WATER SYSTEM PLAN

I. PURPOSE

The purposes of this Water System Plan  are to provide: 

1. An inventory of the major water system facilit ies.
2. A summary of the improvements made to the system since the approval of the

1995 Water System Plan  prepared by Trepanier Engineering.
3. An evaluation and capacity analysis of the present system.
4. Recommendations for improvements necessary for the system to comply with

the Washington Department of Health (WA DOH) guidelines.
5. Budget-level cost est imates for recommended system improvements.
6. A repor t on the status of var ious management and operation programs

required by the WA DOH.

This Plan includes the following: 

(1) Standard specifica tions and construct ion deta ils for the extension and
replacement  of  water  mains.

(2) Cross Connection Control Program.
(3) Water Conservation Plan and Water Shortage Response Plan.
(4) Wellhead Protection Plan.
(5) Water Quality Monitor ing Plan (e.g. , Coliform Monitor ing Plan).
(6) Emergency Plan.
(7) Six-year and twenty-year capital improvement programs.
(8) Financia l Viability Assessment.

The operating programs and plans updated for this Water System Plan  are  a lso 
incorporated into the Cal Waterworks Management and Operations Manual .

With approval of the Plan, approval is requested to supply 131 ERUs. The limit ing 
factor is the volume of water storage, based on providing the recommended minimum 
200 gpd/ERU in standby storage. Approval is a lso requested for a wholesa le intert ie to 
the Goss Lakeridge Acres water system. The approval to supply 131 ERUs will a llow 
the system to supply the 15 current customers in the Goss Lakeridge Acres system plus 
17 ERUs for growth until addit ional storage is provided. 

A project  report  was submitted at  the same t ime as the submittal  of this Water System 
Plan . The project repor t is for the upgrade of the pumping facilit ies recommended in the 
six-year capital program. The upgrade of the pumping facilit ies includes the installa tion 
of an emergency generator .  

A separate project repor t will be submitted for the construct ion of a second storage 
reservoir . A project repor t will be submitted by Goss Lakeridge Acres for the 
improvements need to receive and distr ibute wholesale water. 
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II. BACKGROUND

The CAL Waterworks system (WA DOH ID #310406) is owned by Lehman Enterpr ises, 
Inc. , a for -profit corporation incorporated in the State of Washington. The Group A 
system is located on the south end of Whidbey Island approximately one mile northeast 
of the community of Freeland, WA. The service area is shown in the accompanying 
drawing Water  Service Area.  

CAL Waterworks, hereinafter referred to as the Purveyor, currently supplies or has 
commitments to supply 99 equivalent single-family residentia l connect ions (ERUs). The 
system currently has 95 act ive accounts. 

The WA DOH current ly approves the system for  supply of  99 ERUs.  

Because Lehman Enterpr ises, Inc. owns mult iple water systems, with a combined 
number of customers greater than 100, the CAL Waterworks system is regulated by the 
WA Utilit ies and Utilit ies Commission. 

The s tandard plans and specifications for water main installa tion are common to all 
Lehman Enterpr ises, Inc. owned water systems. The operating programs and plans are 
provided in two par ts. Par t I is common to all Lehman Enterpr ises, Inc. owned water 
systems; Par t 2 provides specific information for each water system. 

The Goss Lakeridge Acres Water Association has voted to purchase water (wholesale 
supply) from the CAL Waterworks system as an alternative to installing a reservoir , 
booster pump station and water treatment to remove arsenic, iron and manganese. The 
purchase of wholesale water was included in the Associa tion’s Drinking Water State 
Revolving Fun Loan scope of work   

The capacity analysis and system design in this Water System Plan  includes the 27 
ult imate ERUs in the Goss Lakeridge Acres retail  service area.  

The Purveyor’s mailing address is: 

P.  O.  Box 549 Tel.  (360) 331-7388 
Freeland, WA 98249 

The water system day-to-day management and operation, as well as system maintenance 
are assigned to the following contract cer t ified operator : 

Terry Lehman Tel:  (360) 331-4016 
B & W Pump Company 
P.  O.  Box 55 
Freeland, WA 98249 

Cert if.  No.  004920 BTO, CCS, WDM3 
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III. DESCRIPTION OF SYSTEM

The general configuration of the water system is shown in the drawings in the 
appendices to this Plan.  For the purposes of discussion, the facilit ies have been 
grouped into areas of supply; water quality and treatment; storage, pumping and 
pressure reduction; and distr ibution. 

References to documents denoted with an asterisk [* ]  were previously submitted in the 
approved 1995 Water System Plan. 

Sources of Supply

The system has two wells located on the Purveyor’s owned lot containing a storage 
reservoir and a booster pump station. The following table summarizes the well 
information. 

Table 1 
WELLS

Casing 
Diameter

Year
Dri l led

Depth  Pump  
Size  

Pumping 
Rate

Wel l  No.  1 (SO 1) 6” 1963 178 feet  3 hp 45 gpm 
Well No.  2 (SO 2) 6” 1984 179 feet  3 hp 45 gpm 

Total 90 gpm

A well field was designated in 1994 for the purpose of water quality monitor ing (See 
Appendix E [* ]) .  

The wells have the following water r ights: 

Table 2 
WATER RIGHTS 

Certi f icate [C] or Permit [P]  
Withdrawal

Rate
(Q i)  

Annual 
Withdrawal

(Q a) 

Wel l  No.  1  G1-00032C, Dec.  1971 55 gpm 27.5 acre-feet 
Well  No.  2  G1-27478P, June 1994 35 gpm 26.5 acre-feet 

Total 90 gpm 54.0 acre-feet 

Copies of the WA Department of Ecology’s (WA DOE) Water Right Certificates and 
most recent Repor t of Examination are included in Appendix B. The water r ights are 
additive. 

  Page 74 of 388
UW-240151 

Exh. MJR-CJL-__X 
Page 7 of 60



CAL WATERWORKS 2009 -  2014 WATER SYSTEM PLAN 

Bra t ton  4

Well No. 1 is loca ted within the building containing the booster pumps for the system. 
Well  No.  2 is  located adjacent  to  the building.  

The 100-foot sanitary control radii for both wells extend beyond the well lot . 

The Declaration of Covenant and Rest r ictive Covenants for the sanitary control areas 
are included in Appendix F. Not all adjacent property owners have signed rest r ict ive 
Covenants. All adjacent property owners within the sanitary control r adii have been 
requested to sign a Rest r ictive Covenants. 

The well  pump curves for  the wells  are  included in Appendix D.  

Well  pumping  test  results  are  included  in  Appendix  G.  The  WA  DOE  Report  of
Examination in Appendix B provides the hydrogeology assessment of the well pumping 
test .  

A Wellhead Protection plan is included in the Appendix P. The WA DOH “Ground 
Water Susceptibility Assessment Survey” forms for Well Nos. 1 and 2 have been 
completed and submitted to WA DOH.  [* ]

A water  r ight  self-assessment  is  included in the Appendix U.  

The wells have been assessed as a low r isk for seawater intrusion. Confirmation of the 
r isk assessment from the Is land County Health Department is included in Appendix A. 

Water Quality and Treatment 

Appendix Q provides the recent results of tests for Inorganic Chemica ls, Volatile 
Organic Chemica ls and Radionuclide. 

The following is a summary of the major Inorganic Chemicals (2008 repor t): 

Table 3 
SOURCE WATER QUALITY SUMMARY 

INORGANIC CHEMICALS 

Parameter Units MCL Results
(2005)

Ar sen ic  Mg/L 0.01 0.0025 
Iron Mg/L 0.30 ND
Manganese Mg/L 0.05 0.011
Total  Ni t r a te/Ni t r i te   Mg/L 10.0 3.54 
Chlor ide   Mg/L 250 25 
Hardn ess (3) Mg/L 183
Electr ical  Conduct ivi ty  umhos/cm 700 436 
Color (3 ) Color  Uni t s  15 ND

  Page 75 of 388
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No treatment is currently provided. The water is not chlor inated to provide a 
precautionary residual a t the ends of the distr ibutions system.  

A hypochlor inator is provided (on a stand-by basis) in the pump house for use if a 
problem is detected from routine coliform monitor ing. 

Water quality monitor ing programs are included in Appendix Q. The monitor ing 
programs include: 

Coliform monitor ing plan
Lead and copper monitor ing plan

Storage, Pumping and Pressure Reduction Facilities 

Storage is provided in one, 40,000 gallon (nominal volume) Everett Brothers octagon 
concrete reservoir loca ted on the well lot . The reservoir has a combined inlet and out let. 
Electrodes in the reservoir control the two wells.  

The booster pump station is located on the well lot adjacent to the reservoir . Water is 
supplied to the entire service area through booster pumps. Twin 5 hp pumps supply the 
entire system. Twin 1.5 hp pumps supplied from discharge of the 5 hp pumps supply a 
high elevation pressure zones. Fire flow is not provided. 

The twin 5 hp booster pump motors are protected from frequent on-off cycling by three 
315 gallon vertical hydropneumatic tanks. The twin 1.5 hp booster pump motors are 
protected from frequent on-off cycling by two 220 gallon vertical hydropneumatic tanks. 
Data on ASME cer tification of the tanks was not found. 

The  operating  pressure  range  of  the  booster  pumps  for  Pressure  Zone  1  is  45  psi  to  65  
psi. The operating pressure range of the booster pumps for Pressure Zone 2 is 75 psi to 
95 psi.  

The booster pump building is of wood frame construct ion. Piping within the building is 
pr imarily galvanized steel. The amount of equipment in the building leaves lit t le 
working room. 

The drawing System Schematic summarizes the above information on supply, storage 
and pumping. The drawing Comprehensive Map shows the area covered by the two 
pressure zones.  

The booster pump station is not equipped with an auto-dialer /alarm monitor that has the 
telephone number of the operator in the computer program.  

An emergency generator is not provided for the booster pumps. 

A security fence is not provided around the building, reservoir and Well No. 2. 

  Page 76 of 388
UW-240151 

Exh. MJR-CJL-__X 
Page 9 of 60



CAL WATERWORKS 2009 -  2014 WATER SYSTEM PLAN 

Bra t ton  6

Distribution System 

The distr ibution system is shown in the accompanying drawing Comprehensive Map. 
The following tables summarizes distr ibution system inventory: 

Table 4 
DISTRIBUTION MAINS 

Length (feet) 
< 2" 2" & 2.5" 3" 4" 6" 8" Total 

Ductile Iron 0 0 0 0 0 0 0
PVC or HDPE 0 931 2,165 321 161 0 3,578 
Asbestos Cement 0 0 0 0 0 0 0
Steel 0 0 0 0 0 0 0
Galv. Steel 0 0 0 0 0 0 0
Cast Iron 0 0 0 0 0 0 0

total 3,578

Table 5 
VALVES, HYDRANTS & METER INVENTORY 

Excludes Reservoir , Wellheads, & Pump Station 

DESCRIPTION NUMBER

Isola t ing valves (excluding hydran t  valves)  6
Fire  hydran ts  c/w isola t ing valves  0
Air r elease valves  0
Blow-off assemblies 4
Ser vices c/w meter s 76
Ser vices w/o meter s 23
Backflow preven t ion assemblies  0

The program of installing water meters is scheduled for completion in 2009. 
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IV. REVIEW OF 1995 PLAN

The s tatus of the planned improvements in the 1995 Water System Plan  is summarized 
in the following table: 

Table 6 
STATUS OF 1995 TWENTY-YEAR PLAN 

Category Project Status

Supply Replace  exist ing wel l  pumps Completed 

Treatment None 

Storage Add 37,000 gal lon storage t an ks Not done 

Pumping Emergency  generator  

Two 5  hp  pumps to  low pressure  zone  

Upgrade pump suction pipe from r eservoir  

Added one 452 gal lon hydropneumatic tank 
to low pressure zone 

Add one 436 gal lon hydropneumatic tank to 
h igh  pressure  zone  

Not done 

Completed 

Not done 

Not done 

Not done 

PRV Stat ions None 

Dist r ibut ion Upgrade 430 feet  of  main from pump house 
to East Harbor Road. 

Not done 
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V. PLANNING

Present and Future Service Area

The present service area is shown in the accompanying drawings Comprehensive Map 
and Water Service Area. Except for the wholesale supply to Goss Lakeridge Acres as 
noted previously, expansion of the service a rea is not planned. The service a rea is 
bordered to the south and east by other public water systems and to the west by Holmes 
Harbor . The area to the north and nor theast contains large parcels that could request an 
expansion of the service area to obtain service.  

The  water  r ights  of  90  gpm are  adequate  to  supply  a  service  area  with  216  ERUs,  based  
on meeting a 600 gpd/ERU water conservation goal. Booster pump and storage facilit ies 
would need to be expanded for any major expansion of the service area.  

The Consistency Statement Checkl is t  s igned by the County is included in Appendix S. 

Service Area Agreement 

The signed service area agreement is included Appendix K. 

County Franchise 

The Is land County franchise agreement is included in Appendix I.  

System Interties 

An emergency intert ie to an adjoining system has not been made.  

An emergency intert ie with the Freeland Water Distr ict is feasible. A request to make 
the intert ie has not been made.

Water Supply and Demand Forecast 

A copy of the Water Supply and Demand Forecast is included in Appendix S. Also 
included in this appendix is the Water Right Self-Assessment.  

Water Demand 

A record of daily source meter readings is maintained by CAL Waterworks. The record 
of maximum day demand (MDD) and annual demand is provided in the Calcula tion 
section of this Plan and in Appendix S. The highest MDD per connection of 388 
gpd/ERU occurred in 2004. 

For long-term distr ibution system design, and water storage requirements the WA DOH 
recommended maximum day demand of 800 gpd/ERU was assumed.  

  Page 79 of 388
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Water Conservation & Water Shortage Response Plan 

Consistent with the Island County Coordinated Water System Plan, the Purveyor has 
adopted a water conservation program and water shortage response plan. Copies of 
these plans are included in the appendices. The water conservation plan includes the 
requisite WA DOH "Water Use Data Collect ion Requirements Checklist" and "Demand 
Forecast Requirements Checklis t". 

Although the Municipal Law does not currently apply to CAL Waterworks because it is 
not a government body, the guidelines are adopted voluntar ily. The water use eff iciency 
measures are  included in Appendix U.  

The short-term water conservation goal for the maximum day demand (MDD) is 600
gpd/ERU. The long-term (20-year) goal is the same (600 gpd/ERU). The current 
average day demand (ADD) is 258 gpd/ERU. The long-term ADD water conservation 
goal is 268 gpd/ERU (0.3 acre-feet /year/ERU.  

Emergency Plan 

An emergency plan is included in the Appendix R. 

System Vulnerability 

The most vulnerable system component is the failure of a well. The second most 
vulnerable component of the system that could have a major impact on customer service 
is a water main break. There a re an adequate number of isola ting valves to limit the 
number of  customers out  of  service for  repairs .  

The wellhead protect ion plan addresses the potentia l contamination of a source of 
supply. There is adequa te undeveloped land in the a rea to secure a replacement well 
s ite.  

Service Policies 

A copy of the adopted service policies are provided in Appendix U. The policies were 
adopted in the format for WA Utility and Transportation Commission approval. 

Community Participation 

The record of community par ticipation in the preparation of the Water System Plan is 
included in Appendix A. As a temporary measure until an additional storage reservoir is 
constructed, the record of community acceptance of less than the WA DOH 
recommended s tandby s torage is included in Appendix A. 
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Review Comments 

A copy of the Water System Plan has been submitted to the Island County Health 
Department and Goss Lakeridge Acres Association for review and comment. The 
Freeland Water Distr ict and Ridgeview Estates, through their water system operator , 
were not ified of the availability of the plan for their review. A copy of the Water 
System Plan is  available  for  review by customers.  
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VI. DESIGN CRITERIA

The design cr iteria utilized for the evaluation and/or design of the Purveyor’s system, 
includes the major design requirements of the Washington Department of Health (WA 
DOH Water System Design Manual ,  August 2001) and WAC 246-290. The wording of 
the WA DOH regulations and design cr iteria may have been abbreviated herein for this 
summary. An explanation is provided where more s tr ingent design cr iterion are ut ilized 
than the current  WA DOH criter ia .  

Distribution 

1. The system shall provide a minimum of 30 psi (preferably higher) operating pressure
to all customers during peak hour demand (PHD) condit ions, with the equalizing
component of storage depleted. ( 1){WAC 246-290-230(5),  applicable to for new
systems or addit ions to new systems} The calcula tion of PHD shall be based on WA
DOH guidelines. ( 2)

2. The system shall provide maximum day demand (MDD) plus fire flow at a minimum
of 20 psi a t a ll points throughout the dis tr ibution system, with the fire suppress ion
and equa lizing storage depleted. {WAC 246-290-230(6)} The calcula tion of MDD
shall  be based on WA DOH guidelines.

The 2007 Water Use Eff iciency Rule changes to the WA DOH regulations {WAC 246-
290-420(3)} states that 20 psi shall be provided at the operating hydrant and a t least
posit ive pressure throughout the system. The maintenance of a minimum of 20 psi a t a ll
points in the distr ibution system during fire flow is the safety factor for prevention of
backflow due to backsiphonage in the customer’s service line. The Purveyor is
responsible (and legally liable) for any contaminant that enters the Purveyor’s
distr ibutions system due to backflow.

The 2007 Water Use Eff iciency Rule changes {WAC 246-290-420(2)} sta tes that during 
normal operating conditions, for both average and peak hour demand periods, water 
pressure a t the service meter shall be maintained at the approved design pressure, but in 
no case less  than 20 psi.  Customers usually complain about  pressures as  low as 30 psi.  

1 The revision to WAC 246-290 effective April 9, 1999 changed the design criterion for calculating minimum 
system pressure. Previously, the 30 psi requirement was based on the depletion of standby storage; now 
it is based on the depletion of equalizing storage.

2 The previous WAC 246-290 referred to PHD as maximum instantaneous demand (MID). The June 1999 WA 
DOH guideline "Water System Design Manual" changed the distribution system criterion for the flow 
rate (gpm) used in hydraulic analysis.
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3. All new or expanding water systems shall provide fire hydrants in residentia l areas
at  a  maximum  spacing  of  900  ft . ,  or  maximum  hose  lay  of  500  ft . ,  whichever  is  the
lesser, and shall provide a basic fire f low from any one hydrant of 500 gpm. This
requirement does not apply to rural lots 2.5 acres or larger, or as otherwise provided
through a lternate fire protect ion methods in County Code.

4. For new or expanding systems, the minimum water main s ize shall be 6-inch, except
into cul-de-sacs or other loca tions where fur ther expansion is very improbable,
where lines shall not be less than 2-inch.

5. The system shall be equipped with adequate isolating valves, a ir release valves,
blow-off assemblies, etc. , for proper system operation and maintenance.

6. An individual service booster pump is a llowed as an interim measure (less than s ix
years)  where dis tr ibut ion system pressure is  deficient .

Supply 

7. The minimum product ion capacity shall equa l the maximum day demand (MDD).

8. The establishment of a water conservation program. The program should follow the
la test edition of "Water Conservation Planning Handbook for Public water Systems",
and "Guidelines and Requirements for Public Water Systems Regarding Water Use
Repor ting, Demand Forecasting Methodology, and Conservation Programs".

9. A Step-Drawdown Test and a 24 hour Constant-Rate Test conforming to WA DOH
guidelines shall be made to support the source's ability to reliably provide a safe
yield. Low water demand sources in high product ion aquifers may cont inue the Step-
Drawdown Test to stabilization, and forego the subsequent 24 hour Constant-Rate
Test .

Storage 

10. The minimum standby (i.e. , emergency) storage shall be equal to the maximum day
demand (MDD). Where mult iple sources of supply a re available, the standby storage
may be reduced by the existing pumping capacity of the wells , assuming the highest
capacity well is out of service. A minimum standby storage of 200 gpd/ERU, should
be provided regardless of the number of, and/or excess capacity of, the sources
available.

11. The minimum equalizing storage shall be provided based on the formula: 150 min. x
(PHD-Q),  where `Q'  is  the sum of  the capacit ies  of  the act ive sources of  supply.

12. The minimum fire protection s torage for single-family residences shall be based on a
fire f low of 500 gpm for 30 minutes (15,000 gallons).  Standby storage may be used
for fire protect ion storage.
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Equalizing storage is defined as the volume of storage needed to supplement supply of 
consumers when the peak hourly demand exceeds the total source pumping capacity. 
Standby storage is defined as the volume of s tored water available for use dur ing a loss 
of  source capacity,  power or  s imilar  short-term emergency.    

A reduction in the requirement for product ion capacity and standby storage may be 
requested if adequa te water use data is available to demonstrate that the actual average 
per customer maximum day demand is lower than that specified in the WA DOH Design 
Guidelines, and that conservation measures can be relied upon to limit new customers to 
this average water usage. Daily data collected over a two-year period is usually 
adequate, provided the summer months are typical of warm weather patterns. 

The provision of standby storage is a recommendation (not a requirement) of the Design 
Guidelines. The amount of standby storage may be reduced below the recommended 
level in the Design Guidelines if "community expectations are amenable to a lesser 
standby storage capacity”. 

Pressurization of System 

13. The operating cycle of any booster pump shall not exceed 6 cycles per hour .

14. The booster pumps shall have capacity to supply peak hour demand (PHD),
preferably with the highest capacity pump out of service for reliability. The average
day demand (ADD) shall  be met  with the largest  capacity pump out  of  service.

15. The booster pumps shall have capacity to supply fire flow plus maximum day
demand (MDD).

16. Hydropneumatic tanks shall be ASME approved (labeled) and equipped with a
ASME relief valve. Small (up to 120 gallons), non-approved ASME tanks may be
used if  equipped with an ASME relief  valve.

17. Hydropneumatic tanks shall be sized in accordance with WA DOH guidelines.

18. Back-up power shall be provided (i.e. , emergency electr ical generator) for systems
dependent upon booster pumps as the sole source of supply. The electr ical generator
shall be operated by an automatic transfer switch, except where manual transfer may
be completed in a  reasonable t ime.

Treatment for Manganese & Iron 

19. All iron and manganese facilit ies must be pilot plant tested a t the site (or full sca le
tested after  installat ion).

20. The maximum filter unit applica tion rate and minimum backwash applica tion rate
shall be 5 gpm/sq.ft . and 12 gpm/sq.ft . unless otherwise approved by the WA
Department  of  Health.
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21. Documentation must be provided that the method of waste disposal [backwash] is
acceptable to the WA Department of Ecology.

Chlorination 

22. A WA DOH Hypochlor ination Facilit ies for Small Systems submittal checklist shall
be submitted where chlor ination is provided.

Service Meters 

23. Meters must be installed on all existing service connect ions by January 2017.

24. Meters must be installed on all new service connect ions beginning in January 2007.
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VII. SYSTEM EVALUATION

The system evaluation is based on the design cr iteria given in Section VI.  Calculations 
to support the evaluation are provided in the appendices. The major points in the system 
evaluation are summarized below: 

Sources of Supply 

The water r ight annual withdrawal, water r ight rate of withdrawal, and well pumping 
capacity a re adequate to supply the maximum day demand (MDD) for ult imate number 
of customers in the combined retail and wholesale service area. 

Water Quality and Treatment 

The water  quality  meets  current  US EPA guidelines.  

The Purveyor has not experienced a history of posit ive coliform test results. 

The Purveyor obtains water samples for routine coliform monitor ing from residences. It 
is desirable to obtain routine samples from curb-s ide water sample sta tion connected to 
the distr ibution system. 

With extension of the distr ibution system to supply Goss Lakeridge Acres, it is 
desirable to provide a free chlor ine residual a t the end of the distr ibution system. 

System Hydraulics 

The computer analysis of the distr ibution system in included in the Calculation section 
of this Plan. The drawing Computer Schematic shows the assigned node numbers, pipes 
number and flow dis tr ibution used with the computer model.  

The distr ibution system design is based on the following: 

1. With the extension to Goss Lakeridge Acres, the system will be divided into three
pressure zones:

a . Zone  1  –  123  ERUs  Along  and  west  of  East  Harbor  Road,  plus  5  ERUs
supplied direct to Goss Lakeridge Acres low elevation area.

b. Zone 2 – 10 ERUs in east  of  East  Harbor Road.
c. Zone 3 – 22 ERUs supplied by Goss Lakeridge Acres pump stat ion.

2. The Peak Hour Demand (PHD) for 155 ERUs, assuming Maximum Day Demand
(MDD) of 800 gpd/ERU is 232 gpm.

3. When a second reservoir is constructed to provide increased standby storage, and
the long-range water conservation goal of 600 gpd/ERU is achieved, the system
would  be  able  to  supply  208  ERUs.  The  PHD  for  208  ERUs  assuming  a  MDD  of
600 gpd/ERU is 223 gpm. To be conservative, the system design was based on a
PHD of 232 gpm.
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4. The fire  flow for  retail  customers is  500 gpm, coincidental  with 40% of PHD.

5. Fire flow will only be provided to CAL Waterworks Pressure Zone 1. Fire flow
will not be supplied to the Goss Lakeridge Acres wholesa le service area or CAL
Waterworks Pressure Zone 2.

6. A meter and double check va lve assembly will be installed at the intert ie to Goss
Laker idge Acres.

The following is a summary of the analysis results: 

[a ] Existing CAL Distr ibution System
Existing CAL Booster Pumps
New GLA Booster  Pumps
Peak Hour Demand
Existing CAL water mains

Distr ibution Pressures (psi): 
Zone Minimum 

1 41.6
2 31.7
3 33.1

[b] Upgraded CAL Distr ibution System
New CAL Booster  Pumps
New GLA Booster  Pumps
Fire Flow of 500 gpm a t Node 12
(Ravenridge Dirve)
Upgraded CAL water mains

Distr ibution Pressures (psi): 
Zone Minimum 

1 47.2
2 44.6
3 39.2

Hydrant Residual Pressure: 53.7 psi 

[c] Upgraded CAL Distr ibution System
New CAL Booster  Pumps
New GLA Booster  Pumps
Peak Hour Demand

Distr ibution Pressures (psi): 
Zone Minimum 

1 51.4
2 44.1
3 41.9

The above “a” scenar io shows that the exis ting booster pumps and distr ibution system 
are adequate to supply the 155 ult imate connections in the combined retail and 
wholesale  service areas.  This  assessment  assumes a  MDD for  calculat ion of  PHD of 800 
gpd/ERU. 

The existing pumps are not adequa te to supply fire flow. The “b” and “c” scenar ios 
show the adequacy of the proposed booster pumps for fire flow. 

Although the existing booster pumps are adequate to supply the ult imate PHD, the 
hydropneumatic tank storage volume is slightly inadequate (1,023 gallons required 
versus 945 gallons available). Since new pumping facilit ies are scheduled for 
construct ion in 2009, this slight difference in hydropneumatic storage volume should 
not result in excess ive wear on the pump motors. The CAL Waterworks recorded 
maximum day demand is significantly less than 800 gpd/ERU. 
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VIII. RECOMMENDED IMPROVEMENTS

The following major system improvements are recommended. 

Short-term (s ix-years) 

1. Replace the booster pump station. The station will provide pumps for fire flow in
Pressure Zone 1. The pumps for Pressure Zone 2 will  be supplied from the
reservoir and not from Pressure Zone 1. The pump station work includes:

a . Ins talling an emergency generator for the pump station.

b. Installing a hypochlor inator to provide a precautionary residual to the
ends of the dis tr ibution system.

c. Installing a security fence around the storage tank, pump station, wells
and emergency generator .

d. Replacing the yard piping to/from the existing storage reservoir to provide
dedica ted inlet and outlet pipes.

2. For fire flow, replace the 4-inch water mains with 8-inch mains from the pump
station to and 6-inch mains along East Harbor Road.

3. Install  curb-side water  sample s tations.

4. Install a ir -release valves at high points.

5. For fire flow, replace the 3-inch water mains on Beachwood Drive and
Ravenridge Drive.

6. Construct second storage reservoir .

Long-range (20 years) 

7. Replace glued-joint 2-inch and 3-inch PVC water mains.

The cost for the extension of the system to supply wholesa le water to Goss Lakeridge 
Acres will be borne by the applicant. No improvements to the CAL Waterworks system 
are scheduled for this extension. 

Administrative Tasks 

Once Goss Lakeridge Acres is supplied with water, make application to the WA 
Department of Ecology for increased water r ights in the amount required to supply the 
ult imate number of  customers (27 ERUs) in Goss Lakeridge Acres.  
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IX. CAPITAL FACILITIES PLAN

The following table summarizes the capital improvements for this Water System Plan .
All  costs  are  in  current-year  dollars .  

Table 7 
SIX-YEAR CAPITAL FACILITIES PLAN

Project Year Budget Estimate
(2008 dollars)  

1) Booster  pump s tat ion 2009 $ 252,700 

2) Water  main  r eplacement  –  E.  Harbor  Dr . 2009 $ 175,500 

3) Curb-side water  sample stat ions (4) 2010 $ 6,000 

4) Air  release  va lve  assembl ies  (2) 2010 $ 4,000 

5) Water  main  r eplacement  –  Brentwood Dr .
Water  main  r eplacement  –  Ravenr idge  Dr .

2010 $ 158,500 

6) Second storage  reservoi r 2012 $ 91,800 

The total six-year capital program is $ 688,500. The Calcula tion section of this Plan 
includes the details  of  the cost  est imate for  each project .  

The replacement cost of the existing distr ibution system (11,305 feet) is $ 1,017,500 (in 
2008 dollars),  assuming average cost  of  $90 per  foot  with service replacement .   

X. FINANCES

A financia l viability assessment, developed in accordance with the Washington 
Department of Health Financia l Viability Manual, March 1995, is provided in the 
Appendix T. This assessment is provided as a guide for application to the WA Utilit ies 
and Transportation Commission for the sett ing of water rates and charges. 

Funding is obtained for the operation of the water system from the WA UTC approved 
water rates and charges (copy in Appendix T). The connection to the Goss Lakeridge 
Acres water system to provide a wholesa le supply is funded solely by wholesa le 
customers.  

The current financial plan assumes that a ll future major water system improvements 
will be financed by borrowing.  

Any surplus funds from water rates and connection fees are a llocated to a capital 
reserve fund. These funds will be used for capital improvements whenever possible. 
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XI. OPERATION AND MAINTENANCE

Deta ils on the following operation programs and plans are included in appendices and in 
the M. & O. Manual.  

Cross Connection Control Program
Water Conservation Plan
Water Shortage Response Plan
Wellhead Protect ion Program
Water Quality Monitor ing Plan (including lead and copper monitor ing)
Corrosion Control Plan
Emergency Plan

A safety program has not been developed. The Purveyor relies upon contract cer t ified 
operator (B & W Pump Company) for system maintenance and operation. The contract 
operator is responsible for the preparation of a safety program, training of personnel, 
etc.   

The following status repor ts on the implementation and operation of the above noted 
programs and plans are provided. In addit ion a summary of the routine distr ibution 
system preventative maintenance programs is provided.  

Cross Connection Control Program 

All elements for init ia t ion of the program have been competed with the except ion of the 
periodic distr ibution of the residentia l survey questionnaire for r isk assessment. 

Water Conservation Plan 

The unaccounted-for water cannot be ca lcula ted until the last of the residentia l meters 
are  installed.   

Water Shortage Response Plan 

The water shortage response plan has not been needed. No modifications to the plan 
were necessary. With the current low recorded maximum day demand, and mult iple 
sources of supply, the likelihood of needing to implement the plan is low. 

Wellhead Protection Program 

The task has not been scheduled to refine the delineation of the wellhead protect ion 
areas from the fixed radius method assumed init ia lly. With the land up-gradient (inland) 
being most ly undeveloped, this task is not needed for the foreseeable future. 

Emergency Plan 

It has not been necessary to implement the emergency plan.  
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Water Quality Monitoring Plan 

The Purveyor is on schedule for sampling for inorganic chemica ls, volatile organic 
compounds and applying for monitor ing waivers. 

Routine Distribution System Maintenance Program

The routine preventative maintenance task schedule for the distr ibution system is 
summarized in the following table. 

Table 8 
ROUTINE DISTRIBUTION SYSTEM MAINTENANCE  

AND INSPECTION SCHEDULE

Description Schedule Status

a) Hydran t  i n spect ion  and
exercising

Annual None in sta l led  a t  presen t

b) Line  valve  inspect ion and
exercising

Annual Scheduled an nual ly

c) Blow-off in spect ion and
exercising

Annual Per iodic,  l imi ted number
curr en t ly  in  system 

d) Air  r elease  valve  inspect ion Annual  None in sta l led a t  presen t  

e) Sour ce meter s test ing and
main tenance /cal ibra t ion

Every  2  year s  Approximately  every two year s  

f) Smal l  customer  meter  test ing
and replacement

Not cur ren t ly scheduled. Meter s 
on 15-year r eplacement 
sch edule 

g) Water  main flush ing Annual ly  Each fa l l  

h ) Pump Stat ion Twice weekly General  in spect ion  

i ) Reser voir Month ly  Genera l  sani ta t ion ,  e.g . ,  h a tch ,  
oveflow 

j) PRV Stat ions Month ly  None in sta l led a t  presen t  

k) Wells Month ly  Sta t ic  and pumping levels

Reservoir cleaning is scheduled when needed. Iron and manganese in the source water is 
well  below the MCL. 

XII. STANDARD SPECIFICATIONS - WATER MAIN

For any future extension or replacement of water mains, the appendices include 
standard specifications and construct ion plans for water mains 2 to 12-inch in diameter.  
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