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Chapter 1 DESCRIPTION OF WATER SYSTEM
1A.

History of Water System

This water system was originally constructed beginning in or around 1992 by Mr. Jerry
Cate to serve domestic supply and single family residential lots within the original
authorized place use, within the north half of Section 25, Township 17 North, Range 2
West, W.M. lying westerly of Sheldon Road and the north half of the east half of the east
half of Section 26 Township 17 North, Range 2 West, W.M., This the authorized place of
use included the Plat of Cedar Ridge Estates and the approximate 80 acres to the east.
The combined original contemplated service acres was approximately 400 acres, and the
water system was developed and sized to serve this service area. A significant portion of
the service area was platted into 64 lots, of which 64 of the lots are developed and are
currently served by the water system. The PUD assumed operation of the water system
under a satellite management agency agreement as of May 1, 2016. The PUD took over
ownership of the water system effective April 1, 2017.
1B.

Geography

Average annual rainfall in the service area is approximately 50 inches. The highest
elevation service in the existing service area is at elevation 386 at the easterly end of
104th Lane SE. The wellsite elevation is at approximately 238 feet at the one of the
lowest areas in the service area. The e x i s t i n g service area terrain ranges from
relatively level at the wellsite to rolling to steep slopes in the northerly portion.
1C.

Adjacent/Neighboring Purveyors

1. Cedarwood South Union Estates (WSDOH ID # 00253 3) serves areas lying west
of the west line of the Cedar Ridge existing service area.
a. Group A Community, 44 connections, approved to serve 50
connections
b. Contact: Washington Water Service
6800 Meridian Rd SE
Olympia, WA 98513
phone (360) 491- 3760
2. There are a number of parcels lying southerly of the Plat of Cedar Ridge Estates which
are occupied by single family residences apparently served by exempt wells. Some
of these parcels are large enough to be subdivided into 5 acre parcels (in
accordance with Thurston County Zoning requirements).
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1D.
•

Inventory of Existing Water System Facilities

Facilities Inventory and Description
General
The well pumps through a cation exchange water softener system (for manganese and
iron removal) to a storage reservoir. A hypochlorinator system injects sodium
hypochlorite solution into the storage reservoir fill line immediately after the water
softener system. A booster pump station adjacent to the storage reservoir pumps from the
reservoir to the distribution system. The booster pump station is equipped with 4 booster
pumps. The two lead booster pumps are equipped with variable speed drives operating
in constant pressure mode, 120 psi. The two lag booster pumps are controlled by pressure
switches and operate when the lead booster pumps cannot maintain the set pressure. The
distribution system consists of un-looped waterlines following the platted roads.
Waterlines include 6-inch, 4-inch, 3-inch and 2.5-inch diameter pvc lines. All services are
metered. Lower elevation services are equipped with individual service pressure
reducing valves.
Well 1 (S0l)- 75 gpm metered, 132 ft to open interval, S E /4 of NW/4
Section 25, Township 17 North, Range 2 W, W.M. The well pump was worn and
failing and replaced in 2018 with a new well pump. The new well pump is capable of
pumping 75 gpm to the reservoir.
Reservoir-26ft. diameter x 20ft wall height, 75,500 gallons, reinforced
concrete.
Booster Pump Station
1. 2 - 3 hp Grundfos CR4-80U
2. 2 - 5 hp Grundfos CR8-60U
3. 4 - 119 gallon bladder tanks
4. Automatic standby generator (propane fueled).
Distribution System
1. 6,030 LF 6 inch PVC watermain,
2. 1,125 LF 4 inch PVC watermain,
3. 2,150 LF 3 inch PVC watermain
4. 2.920 LF 2.5 inch PVC dead-end water main.
5. 63 service meters.
• Map of Facilities- A map of the existing facilities is included in the appendix titled "Water
System Map".
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1E.

Related Plans

Thurston County zoning allows development of single family residences within the existing
service area. Currently, the developed lots within the service area are developed with single
family residences.
• The Thurston County Comprehensive Plan notes that Thurston County has been among the
fastest growing counties in the state since the 1960s. During the 1990s, the County grew at an
annual rate of 2.5 percent, adding over 46,000 new residents between 1990 and 2000. The
2003 population was approximately 214,800. Projections show over 330,000 people will live
the county in the year 2025, an increase of 35 percent. Chapter 2-Land Use of the
Comprehensive Plan describes population growth trends in the urban and rural areas of
the county. Comprehensive Plan at 1-10.
• The Thurston County Comprehensive Plan further provides that in order to meet the
capacity for expected development in rural areas, water rights and public infrastructure
must be available. Comprehensive Plan at 2-7.
•

1F.

Retail Service Area and Characteristics

Characteristics
• Location- The Retail S ervice Area lies within P l a t o f C e d a r R i d ge E s t a t e s i n the
north ½ of Section 25, Township 17 North, Range 2 West, W.M. lying west of Sheldon
Rd and north of McCorkle Rd. and the East ½ of the East ½ of the North ½ of Section 26,
Township 17 North, Range 2 West, W.M.
• Roads - All roads within the Plat of Cedar Ridge Estates are located on private
easements for roadways owned and maintained by the Cedar Ridge Homeowners
Association. Adjacent roads are principally county roadways.
• Sewer Service - There are no public or private community sewer systems within
the Retail Service Area. Sewer service is provided by private on-site disposal
systems.
• Topography/Climate- Elevations in the Retail Service Area in Section 25 range
between 234 feet above MSL near the south property line at the wellsite, and 420
feet at midway between Myra Lane and Jana Lane. The ground surface is
undulating with slopes that range up to 10%. Elevations in the Cedar Ridge Estates
Plat Section 26 range between 384 feet above MSL near the midpoint of the west line
of the plat and 214 feet near the northwest corner of the of the plat. C limate for this
area produces wet mild winters and dry summers. Annual rainfall amounts to
approximately 48 to 52 inches with the majority of the rain occurring between
October and March, outside of the growing season. Dry summer months can often
average less than 1" of rainfall. Average annual air temperatures are about 50
degrees with the average frost free period typically lasting from 165 to 200 days.
• Development- Currently, 64 of the 64 platted lots within the original service area are
developed. There are no multi-family or duplex dwelling within the Service Area, nor
are there any commercial or institutional uses within the Service Area.
• Service Area Map- The Service Area for the Cedar Ridge Water System is shown on
the service area map.
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1G. Service Area and Characteristics
Service Area - The Service Area lies in that portion of the south ½ of Section 25,
Township 17 North, Range 2 West, W.M. west lying northerly of McCorkle Rd SE. The
Service Area consists of 5 acre and larger parcels some of which are developed as single
family residences served by single family wells. Some of the larger parcels could be
subdivided into multiple 5-acre single family residential parcels.
Water Systems -There are some permit exempt single family residential wells in the
Service Area, however there are no Group A or Group B water systems within the Service
Area.
Sewer Service - There are no public or private community sewer systems within the Service
Area.
Topography/Climate-Ground Elevations the portion of the Service Area lying in Section 26
range between 384 feet above MSL near the midpoint of the west line of the Service area
and 214 feet near the northwest comer of the Service Area. The ground surface is
undulating with slopes that range up to 10%. Ground elevations in the Service Area range
between 420 feet and 204 feet above MSL. The highest elevation service connection is at
elevation 384.
Development- The Service Area is currently zoned Rural Residential/Resource 1 dwelling
unit per 5 acres.
Service Area Map- The Service Area is shown on the service area map.

•

•
•
•

•
•
1H.

Service Area Agreements

There are no formal service area agreements for the Cedar Ridge Water System. The Cedar Ridge
Water System will not provide service outside its service area, unless on a temporary basis and in
agreement with the primary purveyor for that service area and only upon obtaining approval from
the Department of Health.

1I.

Duty to Serve
A. The Cedar Ridge #617 Water System has sufficient physical capacity to serve water in a safe
and reasonable manner.
B. Service requests for single family residential connections are consistent with adopted plans
and development regulations.
C. The Cedar Ridge #617 Water System has sufficient water rights to provide service as noted in
Chapter 2 of this water system plan.
D. The Cedar Ridge #617 Water System can provide water service in the Service Area
immediately upon approval, completion and acceptance of construction of distribution system
extensions as noted in Chapter 3 of this water system plan and upon receipt of service
applications and payment of fees. Where extensions of the distribution system are required to
provide service, the extensions of the distribution system will be designed and constructed by
the project proponent.
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Chapter 2 Basic Planning Data and Water Demand Forecasting.
Three years of source and service meter records are available for this water system. Analysis of
Average Day Demand is based on analysis of the 36 months of meter records, beginning on
September 23, 2016. Analysis of the Maximum Day Demand is based on analysis of the most
recent 24 month meter records since the first 12 months records reflect the customers’
consumption without experience of the impact of Thurston PUD water rates during high demand
periods. The most recent 24 months meter records show declining Maximum Month Average
Days Demand, apparently due to use of the Thurston PUD water rates. During the most recent
24 months the Maximum Month Average Day Demand was 506 gpd/ERU in July 2018.
Applying a 1.7 peak factor to 506 gpd/ERU indicates that the Maximum Day Demand (MDD) is
860 gpd/ERU. Analysis of the 36 months of meter records indicates that the Average Day
Demand (ADD) is 249 gpd/ERU. Distribution System Leakage (DSL) is based on the highest,
and most recent, 12 months meter records show DSL 4,362,424 gallons per year (45.8% of
source production) expressed as average daily DSL is 11,952 gpd , or 48 ERU (11,952 gpd/249
gpd/ERU = 48 ERU) on ADD basis or 14.3 ERU (11.952 gpd/860 gpd/ERU = 14.3 ERU) on
MDD basis.
Thurston PUD has investigated the cause of the DSL. This water system has experienced
manganese and iron concentrations significantly over the MCL's (especially manganese). The
system is chlorinated and until earlier this year (2019) did not have a treatment system for
manganese and iron removal system. The system was had been frequency flushed to try to clear
oxidized iron and manganese from the distribution system. The volumes of flushing water were
not recorded. Further, flushing the distribution system was not able to flush the service lines or
the service meters. It is likely that the service meters under record due to deposits of oxidized
manganese and iron in the meters. Thurston PUD is soon to replace all service meters in the
water system and is always looking for evidence of water leaks. Very recently the manganese
and iron removal system was put into service and the amount of flushing water should will
decrease as the need to blow-off the distribution system decreases..
2A.

Current Population and Number of Services

Residential Population-The residential population of the area serviced by the Cedar Ridge Water
System is estimated at the rate of 2.5 capita per single family residence. For the 64 Single Family
Residential connections the population served is estimated at 160 capita.

2B.

Projected Land Use, Future Population, and Water Demand Forecasting

Projected Land Use- Projected land use for this area is single family residences. Current
zoning requires that new single family residential lots have minimum area of 5 acres. The
Retail Service Area includes the Cedar Ridge Estates plat and the North ½ of the East ½ of
the East ½ of Section 26, Township 17 North, Range 2 West, W.M. The Service Area
includes that portion of the South 1/2 of Section 25, Township 17 North, Range 2 West,
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W.M., lying northerly of McCorkle Rd.
There are 64 single family residential connections within the Plat of Cedar Ridge Estates in the
Retail Service Area. This represents full build out of the Cedar Ridge Estates plat. The portion
of the Retail Service Area in the East ½ of the East ½ of the North ½ of Section 26 at full buildout would serve 16 single family residential connections.
It is projected that the number of new connections in the Retail Service area will increase
according to the Washington State Office of Financial Management Thurston County
Population Growth Projections (high series). Based on the existing 64 connections and the
high series population projections, it is projected that the water system will serve 80 single
family residential connections (200 capita) in 2028 and 90 single family residential
connections in 2038 (225 capita).
This indicates the water system may serve up to 10 single family residential connections in the
portion of the service area lying in the portion of the south half of Section 25, Township 17
North, Range 2 West, W.M., northerly of McCorckle Rd.
Please see the Demand Summary on the next page.
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Demand Summary
Current
ADD
MDD

249
860

Single Family
DSL

Connections
64
N/A

NADD
64
48

NMDD
64
14.3

Total

64

112

78.3

Annual Demand =

31.2

Ac. Ft.

249
860

gpd/ERU
gpd/ERU

gpd/ERU
gpd/ERU

PHD =

150

gpm

10 Year
ADD
MDD

Single Family
DSL

Connections
80
N/A

NADD
80
48

NMDD
80
14.3

Total

80

128

94.3

Annual Demand =

35.7

Ac. Ft.

249
860

gpd/ERU
gpd/ERU

20 Year

ADD
MDD

PHD =

174

Single Family
DSL

Connections
90
N/A

NADD
90
48

NMDD
90
14.3

Total

90

138

104.3

Annual Demand

38.5
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2C.

Fire Suppression Flow and Fire Suppression Storage

The Cedar Ridge #617 water distribution system is not required to provide fire suppression flow.
The storage reservoir is not required to provide fire suppression storage. The Cedar Ridge #617
Water System service area is served by East Olympia Fire District 6. Several contact were made
with East Olympia Fire Department 6 to obtain written confirmation the Fire Suppression Flow
and Fire Suppression Storage required. Chief Nelson was sent an email on December 3, 2019
with a Service Area Map and Memo of Understanding for Chief Nelson to initial and return or to
ask for revisions prior to initial and return. Map Chief Nelson noted that the Cedar Ridge Water
System serves single family residences on 5 acre minimum lots and that in response to a fire, the
District responds with 4 pumper trucks and 3 fire tender (water tanker) trucks. If additional
water is required tender trucks are used to relay water Chief Nelson noted that he was may be
unwilling to provide documentation of the Fire Flow and Fire Suppression Storage requirement,
but would response verbally if requested by a Washington State Department of Health Water
System Plan reviewer. The phone number for the East Olympia Fire District 6 is (360) 4915533. Chief Nelson did respond with an email where he declined to provide an initialed memo
of understanding. but made a brief discussion of the manner in which Fire District 6 responds to
fires without the use of fire hydrants with fire flow. A copy of the email sent to him and his
email in response is attached on the following pages.
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Chapter3 SYSTEM ANALYSIS
3A.

Water System Design Standards
Design standards for the expansion improvements will be in accordance with the
standards listed in the "Water System Design Manual" (WDOH December 2009). As
noted inChapter2, MDD is 860 gallons/day per ERU and ADD is 249 gallons/day per
ERU. Peak Hourly Demand is currently calculated at 150 gpm according to Equation
5-3 of the Water System Design Manual for the existing 64 single family residential
connections and 14.3 ERU of DSL on MDD basis. Equalizing and Standby Storage
requirements are in accordance Chapter 9 of the Water System Design Manual. In
accordance with the requirements of Thurston County Fire Protection District 6, East
Olympia Fire Department, this water system does not provide fire flow. The water
system is equipped with a draft fire hydrant located adjacent to the storage reservoir.
During at Peak Hour Demand condition, the minimum system pressure at the services
will be 30 psi or greater.

3B.

Water Quality Analysis
The source water is treated for iron and manganese removal. The source water is
chlorinated. No other water treatment is required.

3C.

System Description and Analysis
DESCRIPTION
As noted in the previous water system plan, the water system currently consists of a
well located on a single parcel of land which also is the location for a ground level
stand pipe type storage reservoir and a booster pump station which includes a cation
exchange water softener for manganese and iron removal and hypochlorinator on the
reservoir fill line. The well is automatically controlled by float switches in the storage
reservoir. Water is withdrawn from the storage reservoir to the booster pump station
and pumped to the distribution system. The distribution system consists of nonlooped watermains and operates as a single pressure zone.
The well is equipped with a Franklin Model 90 FA3S4, (3 HP) submersible well pump
capable of pumping 75 gpm at 107 ft. TDH, as noted in the Project Report for Iron and
Manganese Treatment.
The storage reservoir is a reinforced concrete standpipe type reservoir with the
reservoir footing at elevation 239 feet above sea level, approximately 1 foot higher
than the ground elevation at the wellsite. The reservoir is located approximately 10
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feet southerly of the well. The storage reservoir is 26 feet in diameter with 20 ft wall
height. The overflow elevation is 258.5 feet, 19.5 feet above the bottom of the
reservoir. This allows for 0.5 feet for overflow freeboard, 0.5 foot for operating
storage height, and 1 foot of dead storage in the bottom of the reservoir, the reservoir
provides 17.5 feet of live storage for equalizing and standby storage, or 69,499
gallons.
The booster pump station is provided with 4 booster pumps. There are two Grundfos
CR8-60U (vertical turbine multi-stage) 5 hp booster pumps equipped with variable
speed drives set to maintain 125 psi discharge pressure and two Grundfos CR4-80U
(vertical turbine multi-stage) 3 hp booster pumps set to operate at fixed speed in lag to
the 5 hp booster pumps. Currently the 2-5 hp pumps are set to operate as lead and lag
1. The 5 hp pumps alternate operation. The 2-3 hp pumps are set to operate together
as lag 2. The booster pump station is equipped with 4-119 gallon bladder tanks. The
booster pump discharge curves show that the 3 hp booster pumps are each rated at 30
gpm at 192 ft. T.D.H. and that the 5 hp pumps are each rated at 62 gpm at 192 ft.
T.D.H.
Water services at lower elevations are equipped with service pressure reducing valves
on the customer side of the side of the water meters to prevent over-pressurization.
The distribution system is shown on the plan titled "Service Area Map" and in the
hydraulic model in the appendix “EPANet Analysis”.
The system is served by two water rights G2-28422P and G2-28442P. These water
rights allow for a total pumping rate of 300 gpm and an annual withdrawal of 40 acrefeet. Analysis of the water rights is provided in with the water right self-assessment
form in the “Water Rights and Self-Assessment” appendix.
ANALYSIS
Analysis of the well pump shows that it is capable of pumping 75 gpm through the
proposed treatment system to the reservoir, when the reservoir is full, as noted in the
water treatment project report.
The booster pump station and distribution system is analyzed using EPAnet 2.0
software.
The booster pump station and the distribution system is analyzed using EPAnet 2.0
software. The EPAnet model was used to evaluate three scenarios, Scenario 1 – current
conditions serving 64 single family residential connections. Scenario 2 – conditions
when the system serves 16 single family residential connections in the area lying west
of the plat of Cedar Ridge Estates in addition to the current 64 single family residential
connections, and Scenario 3 – conditions when the system serves up to 10 single family
residential connections in the area lying southerly of the plat of Cedar Ridge Estates in
addition to the 64 connections and the 16 connections noted above. The hydraulic
Comp. Water System Plan
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model Scenarios all include the demand exerted by the current 14.3 ERU on MDD
basis of distribution system leakage except as noted.
The hydraulic analysis for Scenario 1 demonstrates the existing 4 booster pumps are
not capable of maintaining 35 psi minimum pressure throughout the distribution system
during peak hour demand for the 64 ERU of single family residential connections and
the 48 ERU of distribution system leakage. Either the distribution system leakage must
be reduced to 10% or less of the total source production and one of the two 3 hp booster
pumps must be replaced with a 5 hp booster pump (matching the existing 5 hp boosters)
in order to meet peak hour demand with one the largest booster pumps out of service or
without reducing distribution system leakage to 10%, both of the 3 hp booster pumps
must be removed and be replaced with 5 hp booster pumps (matching the existing 5 hp
booster pumps) and an additional 5 hp booster pump needs to be added the booster
pump station so that it can meet peak hour demand with one of the pumps out of
service.
The hydraulic model for Scenario 2 demonstrates that with the 16 single family
residential connections added to the existing 64 single family residential connection
sand with DSL at 48 ERU, the two existing 3hp booster pumps would need to be
removed and replaced with two 5 hp booster pumps as noted above, and additionally
two more 5 hp booster pumps would have to be installed in the booster pump station in
parallel with the other booster pumps (total six 5 hp booster pumps). This would allow
the booster pump station to meet peak hour demand, 216 gpm, with one of the 5 hp
booster pumps out of service.
The hydraulic model for Scenario 3 demonstrates that with the 10 single family
residential connections (lying southerly of the Cedar Ridge Estates plat) added to the
existing 64 single family residential connections and the 16 single family residential
connections (total 0- single family residential connections and with DSL at 48 ERU
operation (total) six 5 hp booster pumps operating in parallel would be required (to
meet PHD 228 gpm with system pressures in excess of 35 psi with one of the booster
pumps out of service. If DSL could be reduced to 10% of source, peak hour demand
would be 181 gpm and the peak hour demand could be met with five 5 hp booster
pumps (operating in parallel) with 1 pump out of service while maintaining system
pressures greater than 35 psi.
3D.

System Description and Analysis
Distribution system leakage is very high, approximately 45.8% of source production.
The apparent DSL exerts a significant demand of the water rights, source capacity,
treatment capacity, storage capacity, and booster pump capacity. The existing service
meters are suspect of being worn and under recording. The source meter has recently
been replaced in a configuration in conformance with the manufacturer's
recommendations. Thurston PUD is committed to replace all the service meters in 2020
and this should help reduce DSL significantly. It is possible that the high DSL is due to
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some actual distribution system leakage:
1. If the greatest portion of distribution system leakage is due to under-recording
service meters and with replacement of the service metered DSL drops to 10%
and the volume of source water does not decrease, the average day demand
would increase:
With ADD = 249 gpd/ERU, with 64 ERU of single family
residences and 48 ERU of DSL, average day demand = 249 x (64 +
48) = 27,888 gallons/day. If DSL was equal to 10% to total
production, it would be 2,789 gallons/day and ADD would be
(27888 - 2,789)/64 = 392 gpd/ERU.
ADD = 392 gpd/ERU for this water system is likely high, but it is
not totally out of reason
2. Before the iron and manganese treatment system was put into service the
distribution system was frequently blown down in an attempt to improve water
quality and the blow-off volumes were not recorded. Now that the treatment
system is operational the volume of blow off water needs to be measured and
recorded.
3. Thurston PUD recently found and repaired a significant distribution system leak.
Surveillance for leaks and leak repairs need to continue.
This water system plan is not allowed to base future projections of assumed reductions of
DSL. As DSL is reduced, a Water System Plan amendment may be necessary.
3E.

Limiting Factors
Source Capacity (Annual Average) is limited to 40 Acre-Ft. per Water Rights G228422P.
The well pump can operate up to 173,775 minutes per year within the annual limit
(QA) of the water rights. Using Water System Design Manual (December 2009)
equation 6-3 to determine ERU (N) based on Annual Average Demand, N is
143.4 ERU.
40 Acre-Ft/Yr x 43,560 Ft2/Ac x 7.48 Gallon/Ft3 = 13,033,152 gallon/year

𝑁𝑁 =

𝑉𝑉𝑎𝑎
75 𝑔𝑔𝑔𝑔𝑔𝑔 𝑥𝑥 173,775 𝑚𝑚𝑚𝑚𝑚𝑚
=
= 143.4 𝐸𝐸𝐸𝐸𝐸𝐸
365 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴
365 ∗ 249

Average Demand Day (ADD) is 249 gpd/ERU.

Va is the annual volume of water, in gallons per year from all sources, excluding
emergency sources (if any), for the water system. At the 20 year projection, the
system will serve 138 ERU (90 ERU Single Family Residential & 48 ERU DSL).
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It is important to reduce DSL.
Source Capacity (Peak Day) is based upon operating the well pump up to 1,200
minutes/day. With maximum day demand (MDD) = 860 gpd/ERU and installed well
pump capacity 75 gpm, the system can serve up to 104.7 ERU.
Using Water System Design Manual (2009) equation 6-4, to determine N based
on Maximum Day Demand (MDD) demonstrates that the well is capable of
serving up to 94.2 ERU, N = 94.2 ERU. is where MDD = 860 gpd/ERU.
𝑉𝑉

𝑑𝑑
=
𝑁𝑁 = 𝑀𝑀𝑀𝑀𝑀𝑀

75𝑔𝑔𝑔𝑔𝑔𝑔∗1,200𝑚𝑚𝑚𝑚𝑚𝑚/𝑑𝑑𝑑𝑑𝑑𝑑
860 𝑔𝑔𝑔𝑔𝑔𝑔/ 𝐸𝐸𝐸𝐸𝐸𝐸

= 94.2 𝐸𝐸𝐸𝐸𝐸𝐸Total “Capacity Related Storage” based on

storage, NCRS = 108 ERU, based on the storage volume available for equalizing and
standby storage.

Capacity Related Storage (CRS) is 69,499 gallons as noted on the reservoir diagram in
the appendices. Equation 6-8 from the 2009 Water System Design Manual cannot be
used with two separate N values for DSL, NADD and NMDD. For this analysis, NADD for
DSL will be used as noted in Chapter 2, NMDD will not be used. DSL expressed as 8.3
gpm will be used and will be deducted from Qs for this analysis. As noted in Chapter 2,
DSL = 11,952 gallons/day,
DSL = 11,952 gpd/1440 min./day = 8.3 gpm
NCRS =

CRS + 150[(QS – 8.3gpm) – {(MDD/1440) x F] -2700
[150(MDD/1440) x C] + (SBi x td)

NCRS = 103.5 ERU
where:
CRS = 69,499 gallons
Qs = 75 gpm
MDD = 860 gpd/ERU
F = 75
C=2
SBi = 249 gallon/day
td = 2 days
NCRS = 103.5 ERU indicates that the existing reservoir is over connected since at the
current time, the system has 64 ERU in single family residential connections and 48 ERU
as DSL for a total of 112 ERU. Thurston PUD will not construct a new reservoir nor will
it increase source capacity or redundancy with a new well or by installing two pumps in
the existing well. Thurston PUD will work diligently to reduce DSL to 10% or less of the
total source production.
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Capacity based on Treatment
The capacity of the water treatment system matches the 75 gpm pumping capacity of the
well. The proposed treatment system will match the Source Capacity based on maximum
day demand, 110 ERU.
Distribution system, The hydraulic model indicates that the existing distribution system
is adequate to serve at least 138 ERU consisting of 90 ERU for single family residential
connections and 48 ERU of distribution system leakage.
Capacity as ERU
Water System Component
Average Annual Source
Maximum Day Source
Total Capacity Related Storage
Treatment
Distribution System, booster pumps
Distribution System
3E.

N
143.4
104.7
103.5
94.2
62
138

RECOMMENDED IMPROVEMENTS
1. The water system has a high percentage of DSL. It is recommended that the
existing service meters be replaced to help address the high percentage of DSL.
Thurston PUD is scheduled to replace the service meters in 2020. Also to address
DSL, it is recommended that the volumes of all flushing water be metered or
estimated and recorded and that Thurston PUD's efforts to locate and repair leaks
continue.
2. The existing 2 - 3 hp booster pumps are undersized and are unable to maintain 30
psi minimum system pressure during peak hour demand when one of the 5 hp
booster pumps is out of service, during existing peak hour demand 150 gpm. It is
recommended that the two existing 3 hp booster pumps be removed and replaced
with 5 hp booster pumps with variable speed, constant pressure drives (which
match the head/discharge curve of the existing 5 hp booster pumps). With 4 - 5
hp booster pumps in service, one of the pumps can be out of service and the
system pressures will remain above 30 psi during peak hour demand.
3. When a request is received to serve the 16 connections lying west of the plat of
Cedar Ridge Estates or the 10 connections lying south of the Retail Service Area,
the booster pump station needs to be modified with the addition of 1 – 5 hp
booster pump, matching the head/discharge curve of the existing 5 hp booster
pumps for a total of 5 – 5 hp booster pumps all operating in parallel. The
additional 5 hp booster pump needs to be equipped with a variable speed drive to
match the pressure setting of the existing 5 hp booster pumps. With 5 booster
pumps all operating in parallel, the booster pumps can maintain system pressure
in excess of 30 psi throughout the distribution system while serving 90 single
family residential connections during peak hour demand (187 gpm), with one of
the booster pumps out of service. When DSL is reduced to 10% or less of the
total source production the issues of booster pump sizing will need to be revisited.
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4. The existing distribution system is adequately sized to serve the projected 16
single family residential connections in the Retail Service Area lying West of the
Cedar Ridge Estates Plat and the 10 single family residential connections in the
Service Area lying southerly of the Cedar Ridge Estates Plat.
The highest ground elevation in the area for the 16 connections is at elevation 372
feet which is lower than the highest elevation existing service, elevation 384 ft. A
water line extension from the west end of the existing 4 inch water line along
105th Lane SE will be required to serve the 16 connections. This water line
extension will be constructed using 4 inch pipe. With the booster pump
improvements noted above the system pressure during Peak Hour Demand will be
at least 50 psi at elevation 364 at the west end of the existing 4 line along 105th
Ln. during Peak Hour Demand, with 1 of the 5 hp booster pumps out of service.
This will provide sufficient hydraulic grade line along the 4 inch extension to
maintain system pressures in excess of 30 psi during Peak Hour Demand.
A water line extension from the south end of the existing 3 inch line along
Wilmer Lane will be required to serve the 10 connections lying south of the plat
of Cedar Ridge Estates. The highest elevation in this area is at elevation 300 ft,
approximately 6 ft, lower that the ground elevation at the south end of the existing
3 inch line along Wilmer Lane. Elevation 300 is considerably lower than the
elevation of the highest existing service, elevation 384 ft. During Peak Hour
Demand, water pressure at the south end of the existing 3 inch line at elevation
306 feet will be greater than 73 psi. This will provide sufficient hydraulic grade
line along the 3 inch extension to maintain system pressures in excess of 30 psi
during Peak Hour Demand.
At this time the layout of the water lines and the lots to be served in both locations
is unknown. When the water line extensions are proposed, approval of either
project reports or water system plan amendments will be required prior to
construction as determined by the Department of Health.
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CHAPTER FOUR (Water Use Efficiency and Water Rights)
4A.

Water Use Efficiency

The Cedar Ridge #617 Water System is required to develop and manage a water use efficiency
program per WAC 246-290-100. It is anticipated that water use efficiency will become more and
more important in years to come given the limited nature of the groundwater resource for the western
side of Washington State. Water Use Efficiency Goals for Thurston PUD Water Systems were
adopted May 26, 2015 by the Thurston PUD Board of Commissioners subsequent to advertised,
open public hearings. The demand side water conservation goal established for all Group A water
systems, “Reduce and/or maintain the average annual Equivalent Residential Unit (ERU) water
usage for all accounts, per Group A system, to a value of 250 gallons per day (gpd) through 2021”.
As noted in Chapter 2, based on the most recent 3 years water meter records, the average demand day is 247
gpd/ERU. The Cedar Ridge Water System is in compliance with the demand side goal.
4B.

Water Rights

The water system operates under two active water rights G2-28422P and Second Amended G228424P, and a single well, Well 1. The system apparently operated with G2-28422 and Well 1 while
G2-28424 (application) was filed and G2-28424 Report of Examination was prepared pending
construction of an additional well. An additional well was subsequently constructed and was
determined to have an insufficient amount of water to put the well into service.
Table 4-1 summarizes water rights as recorded with the Washington State Department of Ecology. A
Water Rights Self-Assessment Form and copies of the water rights are included in the Water Rights
Appendix.
Table 4-1. Summary of Water Rights
Water Right
Number

Points of
Withdrawal

Instantaneous
Withdrawal (gpm)

Annual Rate
AF/Y

G2-28422P

Well #1

100

40

03/11/92

Active

G2-28424P

Well #1

200 (additive)

40 (non-additive)

03/11/92

Active

4C.

Priority Date Status

Metering Program

All service connections are metered. All new service connections will be equipped with service
meters prior to providing water service.
4D.

Water Use Efficiency

The Water Use Efficiency Program is included in the appendix titled, “Water Use Efficiency
Program”.
Comp. Water System Plan
Part B Cedar Ridge Estates

4-1

Chapter 5 SYSTEM MONITORING REQUIREMENTS
5A.

SYSTEM MONITORING REQUIREMENTS
The following pages consist of:
* Water Quality Monitoring Schedule
* Coliform Monitoring Plan
* Lead and Copper Sampling Plan
* Disinfection By-Products Sampling Plan
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Water Quality Monitoring Schedule
System: CEDAR RIDGE #617
Contact: Kimberly S Gubbe
SMA ID: 147

PWS ID: 02938 6
Group: A - Comm
SMA Name: PUD No 1 of Thurston County

Region: SOUTHWEST
County: THURSTON

NOTE: To receive credit for compliance samples, you must fill out laboratory and sample paperwork completely, send your samples to a laboratory accredited by
Washington State to conduct the analyses, AND ensure the results are submitted to DOH Office of Drinking Water. There is often a lag time between when you collect
your sample, when we credit your system with meeting the monitoring requirement, and when we generate the new monitoring requirement.

Coliform Monitoring Requirements

Coliform
Monitoring Population
Number of Routine
Samples Required

May
2019

Jun
2019

Jul
2019

Aug
2019

Sep
2019

Oct
2019

Nov
2019

Dec
2019

Jan
2020

Feb
2020

Mar
2020

Apr
2020

186

186

186

186

186

186

186

186

186

186

186

186

1

1

1

1

1

1

1

1

1

1

1

1

- Collect samples from representative points throughout the distribution system.
- Collect required repeat samples following an unsatisfactory sample. In addition, collect a sample from each operating groundwater source.
- For systems that chlorinate, record chlorine residual (measured when the coliform sample is collected) on the coliform lab slip.

Chemical Monitoring Requirements
Distribution Monitoring
Test Panel/Analyte

# Samples
Required

Compliance Period

Frequency

Lead and Copper

5

Jan 2019 - Dec 2021

standard - 3 year

Asbestos

0

Jan 2011 - Dec 2019

waiver - 9 year

Total Trihalomethane (THM)

1

Jan 2018 - Dec 2020

Halo-Acetic Acids (HAA5)

1

Jan 2018 - Dec 2020

Last Sample Date Next Sample Due
06/19/2018

Jun 2021

standard - 3 year

08/08/2017

Aug 2020

standard - 3 year

08/08/2017

Aug 2020

Page 2 of 3

Generated on: 05/14/2019

Water Quality Monitoring Schedule
Notes on Distribution System Chemical Monitoring
For Lead and Copper:

- Collect samples from the COLD WATER side of a KITCHEN or BATHROOM faucet that is used daily.
- Before sampling, make sure the water has sat unused in the pipes for at least 6 hours, but no more than 12 hours (e.g. overnight).
- If you are sampling from a faucet that has hot water, make sure cold water is the last water to run through the faucet before it sits overnight.
- If your sampling frequency is annual or every 3 years, collect samples between June 1 and September 30.

For Asbestos: Collect the sample from one of your routine coliform sampling sites in an area of your distribution system that has asbestos concrete pipe.
For Disinfection Byproducts (HAA5 and THM): Collect the samples at the locations identified in your Disinfection Byproducts (DBP) monitoring plan.
Source Monitoring

- Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
- Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.
- Nitrate, arsenic, iron, and other individual inorganics are included as part of a Complete Inorganic (IOC) analysis when it is collected.
Source S01

WELL #1

Test Panel/Analyte

Well

# Samples
Required

Use - Permanent

Susceptility - Low

Compliance Period

Frequency

Last Sample
Date

Next Sample
Due
Oct 2019

Nitrate

1

Jan 2019 - Dec 2019

standard - 1 year

10/15/2018

Complete Inorganic (IOC)

1

Jan 2011 - Dec 2019

waiver - 9 year

10/17/2016

Manganese

1

Jan 2017 - Dec 2019

standard - 3 year

10/17/2016

Volatile Organics (VOC)

1

Jan 2014 - Dec 2019

waiver - 6 year

10/15/2018

Herbicides

1

Jan 2014 - Dec 2022

waiver - 9 year

10/15/2018

Pesticides

0

Jan 2017 - Dec 2019

waiver - 3 year

10/21/2009

Soil Fumigants

0

Jan 2017 - Dec 2019

waiver - 3 year

10/19/2000

Gross Alpha

1

Jan 2014 - Dec 2019

standard - 6 year

07/15/2015

Radium 228

1

Jan 2014 - Dec 2019

standard - 6 year

07/15/2015

Oct 2019
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Water Quality Monitoring Schedule
Other Information
Due Date

Other Reporting Schedules

Measure chlorine residuals and submit monthly reports if your system uses continuous chlorination:
monthly
Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only):
07/01/2019
Submit CCR certification form to ODW (Community systems only):
10/01/2019
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only):
07/01/2019
Send notices of lead and copper sample results to the customers sampled:
30 days after you receive the laboratory results
Submit Certification of customer notification of lead and copper results to ODW:
90 days after you notify customers
Special Notes
None
Southwest Regional Water Quality Monitoring Contacts
For questions regarding chemical monitoring:
For questions regarding DBPs:
For questions regarding coliform bacteria and microbial issues:

Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov
Regina Grimm, p.e.: (360) 236-3046 or regina.grimm@doh.wa.gov
Southwest Office: (360) 236-3030 or SWRO.Coli@doh.wa.gov

Additional Notes
The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with subsequent
updates in our water quality monitoring database as we receive new data or revise monitoring schedules. There is often a lag time between when you collect your
sample and when we credit your system with meeting the monitoring requirement.
We have not designed this monitoring schedule to display all compliance requirements. The purpose of this schedule is to assist water systems with planning for most
water quality monitoring, and to allow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not include
constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.
Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.
If you have any questions about your monitoring requirements, please contact the regional office staff listed above.

COLIFORM MONITORING PLAN (CMP)

Cedar Ridge #617
Source – Chlorinated and Filtered
System Information

Plan Date:12/2019

Water System Name

County

System I.D. Number

Cedar Ridge #617

Thurston

029386

Name of Plan Preparer
Kim Gubbe
Thurston PUD

Position
DPC

Daytime Phone #
(360) 357-8783 ext. 125

Source:

S01 Well #1 135’ 75 GPM

Storage:

80,000

Treatment:

Chlorination, Iron and Manganese Removal

Pressure Zones:

One

Population

186

Number of Routine Samples Required
Monthly by Regulation: 1 (One)

Number of Sample Sites Needed to Represent
the Distribution System: 3 (Three)

Routine Sample Rotation Schedule
Month

Routine Site(s)

Month

Routine Site(s)

January

#1

July

#1

February

#2

August

#2

March

#3

September

#3

April

#1

October

#1

May

#2

November

#2

June

#3

December

#3

Level 1 and Level 2 Assessment Contact Information
Name
Kim Gubbe

Office Phone: 360-357-8783 ext. 125
After Hours Phone: 360-688-0827

Address
1230 Ruddell Road SE, Lacey WA 98503

Email
kgubbe@thurstonpud.org

Name
Jim Campbell

Office Phone: 360-357-8783 ext. 120
After Hours Phone: 360-790-2662

Address
1230 Ruddell Road SE, Lacey WA 98503

Email
jcampbell@thurstonpud.org
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Routine, Repeat, and Triggered Source Sample Locations
Location/Address for
Routine Sample Sites

X1.10333 Nyla

Location/Address for Repeat & Triggered Source
Sample Sites
1-1. Sample Site #1
1-2. 10321 Nyla
1-3. 10543 Nyla
*GWR -S01 – Well #1 before treatment

X2. 2141 107th

2-1. Sample Site #2
2-2. 10543 Nyla
2-3. 1512 105th Ln
*GWR -S01 – Well #1 before treatment

X2. 10438 Stardust

3-1. Sample Site #3
3-2. 1512 105th Ln
3-3. 10328 Stardust
*GWR -S01 – Well #1 before treatment

You should mark the lab slip for the source sample “Ground Water Rule GWR” in type of
sample and request an analysis for E coli count. You must sample every groundwater
source, before treatment, that was in use when the original routine sample was
collected.

Important notes for sample collector:
•
•
•

•

Collect samples early in the month and early in the week.
Check the sample sit/ tap before filling the bottle to make sure there is no reason to invalidate
the sample result.
Do not samples in week when key staff are on vacation or a holiday as it may create schedule
conflicts.
If a sample site is no longer a good sample site, substitute an acceptable site in the same
area. If the site issues persist, choose a new permanent site and update CMP accordingly.

Laboratory Information
Laboratory Name
Water Management Laboratories Inc.
Address
1515 80th St. E. Tacoma, WA 98404

Office Phone #
(253) 531-3121
After Hours #
(253) 841-0732

Hours of Operation
Monday – Friday: 8 a.m.- 5 p.m. Saturday: 9 a.m. – 12 p.m.
Contact Name
No specific contact
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E. coli-Present Sample Response
Distribution System E. coli and E. coli Present Triggered Source
Sample Response Plan
If we have E. coli in our distribution system, we will immediately:
1. Call DOH.
2. See attached plan: What To Do When We Get A Positive Fecal Or E.Coli Sample

What To Do When We Get A Positive Fecal Or E-Coli Sample.
1. Call the agency that governs that system immediately of receiving the results.
Group A’s Thurston, Lewis, Grays – SW Drinking Water, 360-236-3045 or 360-2363030.
2. Work with agency, we could put the customers on boil water now or wait until the next tests
come back. I usually put them on boil water now. Distribute door hangers at this time with a
copy of the E. coli MCL attached.
K:\FORMS\Mandatory Language Forms\Acute Coliform MCL
K:\FORMS\Mandatory Language Forms\Boil Water Advisory Door Hanger
3. Fax form and door hanger to agency after it has been hand delivered to the customers.
4. Take the repeat samples within 24 hours and run a 24 hour test on them.
Group A’s four samples – follow the Coliform Monitoring Plan. If more than 1 well was in
operations then a raw sample from each will need to be taken, plus the four repeats
(which should include one well).
5. Access the system; try to find where the contamination is coming from. Are there any bad
tanks, what does the well head look like, what activity is going on around the well.
6. Call lab in 24 hours from time sample was taken if fax has not been received yet. Confirm
that samples were good or bad.
7. If samples are negative take another round of samples, immediately. Run another 24-hour
test. If next round is also negative lift the boil water notice.
8. If one of the samples comes back positive and we haven’t found the problem, then we
should start continuous temporary chlorination of the system and notify the customers by
door hanger of the chlorination. If the system is permanently chlorinated take chlorine
residual throughout the water system to determine if chlorinated water is at the desired
residual and if not, try to determine the cause of why there maybe no residual. Then flush
the system to get the chlorine throughout with monitoring to make sure that chlorine residual
is consistent throughout the water system.
9. Once the chlorine is throughout the system then we need to take two rounds of repeat
samples under normal operating conditions (i.e., normal chlorine residual, if any, or zero
residual if system is not normally not disinfected) to lift the boil water.
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E. coli-Present Sample Response
Distribution System E. coli and E. coli Present Triggered Source
Sample Response Plan
If we have E. coli in our distribution system, we will immediately:
1. Call DOH.
2. See attached plan : What To Do When We Get A Positive Fecal Or E.Coli Sample

What To Do When We Get A Positive Fecal Or E-Coli Sample.
1. Call the agency that governs that system immediately of receiving the results.
Group A’s Thurston, Lewis, Grays – SW Drinking Water, 360-236-3044.
2. Work with agency, we could put the customers on boil water now or wait until the next tests
come back. I usually put them on boil water now. Distribute door hangers at this time with a
copy of the Acute mcl attached.
K:\FORMS\Mandatory Language Forms\Acute Coliform MCL
K:\FORMS\Mandatory Language Forms\Boil Water Advisory Door Hanger
3. Fax form and door hanger to agency after it has been hand delivered to the customers.
4. Take the repeat samples within 24 hours and run a 24 hour test on them.
Group A’s four samples – follow the Coliform Monitoring Plan. If more than 1 well was in
operations then a raw sample from each will need to be taken, plus the four repeats
(which should include one well).
5. Access the system; try to find where the contamination is coming from. Are there any bad
tanks, what does the well head look like, what activity is going on around the well.
6. Call lab in 24 hours from time sample was taken if fax has not been received yet. Confirm
that samples were good or bad.
7. If samples are negative take another round of samples, immediately. Run another 24 hour
test. If next round are also negative lift the boil water notice.
8. If one of the samples comes back positive and we haven’t found the problem then we
should start continuous temporary chlorination of the system and notify the customers by
door hanger of the chlorination.
9. Once the chlorine is throughout the system then we need to take two rounds of repeat
samples to lift notice
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Cedar Ridge Lead and Copper Monitoring Plan

CEDAR RIDGE
CEDAR RIDGE
CEDAR RIDGE
CEDAR RIDGE
CEDAR RIDGE

Id

Year
Home
Type of Pipe
was Built

Service Address

Date of
Report

COPPER LEAD
AL 1.3 AL 0.015

02938 6
02938 6
02938 6
02938 6
02938 6

2001
1991
1998
1998
1993

10640 MYRA LANE SE, OLYMPIA
10503 NYLA LANE SE, OLYMPIA
2526 104TH LANE SE, OLYMPIA
2415 104TH LANE SE, OLYMPIA
10415 STARDUST LANE SE, OLYMPIA

6/22/2018
6/22/2018
6/22/2018
6/22/2018
6/22/2018

0.106
0.196
0.156
0.033
0.064

pvc
pvc
copper
pex
copper & pvc

0.0014
<0.001
<0.001
<0.001
<0.001

Disinfection Byproducts Monitoring Plan

Cedar Ridge - 617
ID #02938
Groundwater
Population: 186
Treatment Provided:
Hypo-chlorination for bacteria
Number of Treatment Plants (TP): 1
TP1 S01 well 1 treatment located inside pumphouse, permanent use
Disinfectant Monitoring
Required: Chlorine residuals must be measured at the same time and place as routine or repeat
coliform samples. MRDL (maximum residual disinfectant level) for chlorine and
chloramines = 4.0 mg/l.
Compliance: Compliance is based on the RAA (running annual average) of 12 consecutive
months. DOH will determine compliance for chlorine MRDL. Daily residual
measurements will not be included in the compliance calculations.
Byproduct Monitoring
Required: TTHM & HAA5 – 1 sample per treatment plant per year during month of warmest
water temperature, collected at MRT (maximum residence time). TTHM MCL = 0.080
mg/l or 80 ppb, HAA5 MCL = 0.060 mg/l or 60 ppb
Compliance: Must go to quarterly monitoring if annual sample exceeds MCL for either TTHM
or HAA5. Compliance is then based on the RAA of quarterly results or averages DOH
will determine compliance for TTHM & HAA5 based on data submitted by the lab.
Sample Location:
MRT = Outside tap at 10717 Wilmer
Sample will be taken in the month of August when water should be the warmest.
Reduced Monitoring
To qualify for reduced monitoring the following criteria must be met (and State must approve)
TTHM RAA </= 0.04mg/l and HAA5 RAA </= 0.03 mg/l for two consecutive years.
OR
TTHM RAA </= 0.020 mg/l and HAA5 RAA </= 0.015 mg/l for one year, monitoring may
then be reduced to 1 sample per 3 year cycle.
System has qualified for reduced monitoring with results in August 2017 of Total HAA5 – 6.9
ppb and Total TTHM – 10.1 ppb next sampling to be performed in August 2020.
Completed by: Kim Gubbe, DPC updated May 31, 2019

Chapter 6 WELLHEAD PROTECTION
The wellhead protection discussed in this section addresses the sole source, well 1. The
Wellhead Protection Plan is included in the appendices.
6A. POTENTIAL IMPACT AREAS
1. Susceptibility Analysis - See Ground Water Susceptibility Assessment form following
the Wellhead Protection Plan.
2. Protective Covenants – See appendix titled, “Protective Covenants”
6B.

CONTINGENCY PLAN
The contingency plan for the Cedar Ridge # 617 Water System is noted in Section 1.12 of
Appendix E Thurston PUD Emergency Response Plan included in the currently approved
Thurston County Public Utility District Water System Plan Part A – Umbrella. .

6C. NOTIFICATIONS
All the property owners within with well head protection area have been notified of the well
head protection boundaries. These notifications will include all owners/operators of
potential contaminant sources. It should be noted that many of the potential contamination
sources are existing residences or potential residential development in currently
undeveloped areas within the well head protection area.
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Chapter 7 IMPROVEMENT PROGRAM
7A.

Introduction
This chapter presents the Capital Improvement Plan (CIP) for the ten and twenty-year planning
periods. Recommended water system improvements and associated costs, along with scheduling
information is presented int eh following section according to the Asset Management Plan,
growth of the system and recommendations identified in earlier chapters of the plan.
In the future, other projects may arise which are not identified as part of the CIP. Such projects
may be deemed necessary for ensuring water quality, preserving emergency water supply or
addressing unforeseen problems with the water system. The PUD has collecting a Capital
Surcharge that should cover all cost of replacements and anything unforeseen projects or the PUD
will seek funding through Public Works or Department of Health.
The PUD retains the flexibility to reschedule proposed projects and to expand or reduce the scope
of proposed projects, as best determined by the PUD when new information becomes available
for evaluation. Each capital improvement should also be reevaluated to consider the most recent
planning efforts, as the proposed completion date for the project approaches.

7B.

Asset Management Plan
The PUD uses an Asset Management Plan (see appendix) to guide the replacement of current
assets. Each asset is being tracked using last replacement date, estimated life cycle, estimated
replacement date and estimated replacement costs. Capital Improvement Fee is being collected
from all PUD connections to fund the replacement of current assets.

7C.

10 Year Improvements
Mainline Extension for lots to the west. All costs will be paid by developer.
Booster Pump Replacement – Booster pumps have been graded as, in good condition, in 2019
and will be replaced upon failure due to the redundancy of 4 booster pumps. Plus, O & M has
extended the life of the booster pumps. Costs will be paid for with the PUD Capital Improvement
Fund, as needed.
Source Meter Replacement – Scheduled for 2021 and will be paid for with the PUD Capital
Improvement Fund.
Pressure Tank Replacement – Pressure tanks have been graded as, in good condition, in 2019 and
will be replaced upon failure. Tanks maintenance is completed on an annual basis with visual
inspections throughout the year and has an estimated life cycle of 10 years. Costs will be paid for
with the PUD Capital Improvement Fund, as needed.
Service Meter Replacement – Scheduled for replacement in early 2020. Meters have already
been purchased with Capital Improvements Fund and installation will be completed by the end of
January 2020.
Chlorine Pump Replacement - PUD performs maintenance on chlorine pumps on a regular basis
and has an estimated life cycle of 8 years. Once pump is deemed in poor condition it is replaced.
The chlorine pump is scheduled to be replaced in 2021 and will be paid for with PUD Capital
Improvement Funds.
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Electrical Upgrade – will be assess in 2026 to determine if system needs to be upgraded. PUD
Capital Improvement Funds will be used for upgrades.
PUD staff will perform all replacements above except for mainline extension and electrical
upgrades.

7D.

20 Year Improvements
Well Pump Replacement – Well pump was last replaced in 2018 and has an estimated life cycle
of 13 years. Well pump is scheduled for replacement in 2031 and PUD Capital Improvement
Funds will pay for replacement when needed.
Generator Replacement – Generator was installed in 2012 and has an estimated life cycle of 25
years. The generator is scheduled for replacement in 2037 and PUD Capital Improvement Funds
will pay for replacement when needed. Bi-annual maintenance is performed on generators.
Treatment Replacement - Treatment was installed in 2019 and has an estimated life cycle of 25
years. The treatment is scheduled for replacement in 2040 and PUD Capital Improvement Funds
will pay for replacement when needed. Monthly samples will be taken to make sure that
treatment is working properly, if sampling determines that treatment needs to be replace it will be
completed at that time.
PUD staff will perform all replacements above except for generator replacement.
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Chapter 8 FINANCIAL PROGRAM
8A.

System Financing
The Cedar Ridge water system is just one of 275 water systems that Thurston PUD owns
and operates over a 6 county area. A PUD wide Financial Program was prepared and
approved in the PUD’s Water System Plan Part A, section 6. The PUD adopts an
annual budget and rates by the first Monday in October for the following year.

8B.

Costs of Improvements
In 2015 the PUD implemented a Capital Improvement Fee to pay for replacement of
existing assets. It is anticipated that the cost of any necessary replacements or
improvements will be funded through this reserve account. Where general funds or
reserves are not adequate to provide the needed capital, the capital improvement funding
is obtained through Community Development Loan/Grant programs, Public Works Trust
Fund (PWTF), Drinking Water State Revolving Fund (DWSRF), Rural Development
Loans/Grants, or other sources available to Thurston PUD.

8C.

Financial Viability Worksheet
Thurston PUD does not budget for the operational expense on a system by system basis.
A PUD wide Financial Program was prepared and approved in the PUD’s Water System
Plan Part A, section 6.

8D.

Asset Management Plan
See appendix for Capital Asset Management Plan. Capital Asset Management Plan costs
and funding are addressed in Thurston PUD’s Water System Plan Part A, section 6.
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Chapter 9 VULNERABILITY ASSESSMENT
The system components for this water system are all, to some greater or lesser degree, vulnerable
to damage from various causes. Power outage, fire, fallen trees, earthquake, or other items can
cause lengthy interruption of service. The vulnerability assessment presented here accounts for
its current configuration with water supplied by well 1 and well 2 operating under level control
the existing reservoir. In the future the system configuration will change with the construction of
wells to replace the intertie booster pump stations and with the construction of a new storage
reservoir. When the design of those projects is complete, the vulnerability assessment should be
updated accordingly. The Thurston PUD Water System Plan Part A – Umbrella includes an
Emergency Response Program in Appendix E which includes:
• Emergency Contact Lists
• Priority Service Customer List
• DOH and Public Notification Procedures
• Response Procedures Tailored of Various Emergency Situations
• Contingency Plans
In case of power outage, fire, fallen trees, earthquake, or other such occurrence, the following
actions may be taken to restore the system to service while permanent repairs are made. The
specific action taken will depend on the conditions that exist when the problem occurs. In all
cases advise customers to conserve water until the problem is corrected.
Booster Pump Failure
1. There is one booster pump station. The booster pump station is equipped with 4 booster
pumps. In the event of failure of one pump, the pump must be replaced or repaired as
soon as possible.
Booster Pumps - loss of electrical power
 The booster pump station is equipped with an automatic transfer switch and propane
emergency generator.
Reservoir – loss of use of reservoir
1. The system is equipped with one storage reservoir. If the reservoir must be removed
from service, the customers must be notified to conserve water, cease all outdoor water
use and valves be set to pressurize the system solely with the well pump.
Distribution System
1. For failures and leaks in the distribution system isolate the leaking portion by closing
valves as soon as the leak is located and shut off services in the isolated leaking portions
and repair the line. Use standard repair materials. If the cause of the leak is identified,
try to correct the deficiency to that the leak will not re-occur. Follow accepted practice in
repairing leaks, and disinfect and flush the system in accordance with Department of
Health requirements. Advise customers to flush lines and if necessary to clean aerators
and faucets.
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Water Rights Self Assessment

Water Rights

Well Protective Covenant

EPANet Analysis

Iron and Manganese Water Treatment Plans

Detailed Meter Records

System
#

Name

Group

# of active
water svcs

BILL DATE

BLOW OFF
MONTHLY
/
MONTHLY
SOLD
TREATMEN PUMPED
GALLONS
T
GALLONS
GALLONS

LOSS IN
GAL
(TP-AC)

617

Cedar Ridge

A

63

9/23/2016 -12/24/2016

920,436

0

1,167,096

246,660

617

Cedar Ridge

A

63

March-17

901,063

0

1,095,296

617

Cedar Ridge

A

63

April-17

194,270

0

617

Cedar Ridge

A

63

May-17

212,192

617

Cedar Ridge

A

63

June-17

419,897

MONTHLY
GPM Leak
YTD (AC)
MONTHLY GAL PER
Loss
SOLD +
DSL %
DAY PER
(LOSS
BLOW OFF
(TPCONN
GALLONS/4
(AC)/TP) ((SOLD/Act GALLONS
3200)
Svcs)/30)

YTD (TP)
PUMPED
GALLONS

ytd gpm
YTD
leak loss
YTD DSL %
Gallons Per
(tp((TPDay Per
ac)/52560
AC)/TP)
Conn
0

5.71

21%

162

194,233

4.50

18%

477

269,698

75,428

1.75

28%

0

294,599

82,407

1.91

0

661,897

242,000

5.60

1,249,062

0

1,759,602

510,540

11.82

29%

661

2,976,484 4,081,092

27%

315

481,801

0

762,997

281,196

6.51

37%

255

3,458,285 4,844,089

29%

305

1,053,318

0

1,449,698

396,380

9.18

27%

557

4,511,603 6,293,787

28%

341

901,063

1,095,296

18%

477

103

1,095,333 1,364,994

20%

290

28%

112

1,307,525 1,659,593

21%

231

37%

222

1,727,422 2,321,490

26%

228

617

Cedar Ridge

A

63

July-17

617

Cedar Ridge

A

63

August-17

617

Cedar Ridge

A

63

September-17

617

Cedar Ridge

A

63

October-17

198,508

0

289,603

91,095

2.11

31%

105

4,710,111 6,583,390

28%

312

617

Cedar Ridge

A

63

November-17

312,447

0

492,902

180,455

4.18

37%

165

5,022,558 7,076,292

29%

295

617

Cedar Ridge

A

63

December-17

308,280

0

485,900

177,620

4.11

37%

163

5,330,838 7,562,192

30%

282

617

Cedar Ridge

A

63

January-18

303,538

0

482,699

179,161

4.15

37%

161

303,538

482,699

37%

161

617

Cedar Ridge

A

63

February-18

289,319

0

482,101

192,782

4.46

40%

153

592,857

964,800

39%

157

617

Cedar Ridge

A

63

March-18

262,900

0

397,599

134,700

3.12

34%

139

855,757

1,362,400

37%

151

617

Cedar Ridge

A

63

April-18

321,236

0

469,400

148,164

3.43

32%

170

1,176,993 1,831,800

36%

156

617

Cedar Ridge

A

63

May-18

298,183

0

466,797

168,614

3.90

36%

158

1,475,176 2,298,597

36%

156

617

Cedar Ridge

A

63

June-18

645,255

0

659,601

14,347

0.33

2%

341

2,120,430 2,958,198

28%

187

617

Cedar Ridge

A

63

July-18

859,445

0

1,083,298

223,854

5.18

21%

455

2,979,875 4,041,496

26%

225

617

Cedar Ridge

A

63

August-18

957,246

0

1,558,697

601,452

13.92

39%

506

3,937,120 5,600,194

30%

260

617

Cedar Ridge

A

63

September-18

893,366

0

1,455,900

562,533

13.02

39%

473

4,830,487 7,056,093

32%

284

617

Cedar Ridge

A

63

October-18

271,606

0

622,403

350,797

8.12

56%

144

5,102,093 7,678,497

34%

270

617

Cedar Ridge

A

63

November-18

299,903

0

676,798

376,895

8.72

56%

159

5,401,996 8,355,295

35%

260

617

Cedar Ridge

A

63

December-18

266,647

22,200

668,099

379,252

8.78

57%

141

5,690,843 9,023,393

37%

247

617

Cedar Ridge

A

63

January-19

305,887

676,100

370,213

8.57

55%

157

305,887

676,100

55%

157

617

Cedar Ridge

A

63

February-19

256,489

431,700

175,211

4.06

41%

145

562,376

1,107,800

49%

151

617

Cedar Ridge

A

63

March-19

291,002

496,800

205,798

4.76

41%

149

853,378

1,604,600

47%

151

617

Cedar Ridge

A

63

April-19

256,497

485,200

228,703

5.29

47%

136

1,109,875 2,089,800

47%

147

617

Cedar Ridge

A

63

May-19

313,786

545,900

232,114

5.37

43%

161

1,423,661 2,635,700

46%

150

617

Cedar Ridge

A

63

June-19

559,010

928,400

369,390

8.55

40%

296

1,982,671 3,564,100

44%

174

617

Cedar Ridge

A

63

July-19

688,384

1,199,981

511,597

11.84

43%

352

2,671,055 4,764,081

44%

200

617

Cedar Ridge

A

63

August-19

733,579

1,333,500

599,921

13.89

45%

376

3,404,634 6,097,581

44%

222

617

Cedar Ridge

A

63

September-19

0

0.00

#DIV/0!

0

3,404,634 6,097,581

44%

198

617

Cedar Ridge

A

63

October-19

0

0.00

#DIV/0!

0

3,404,634 6,097,581

44%

178

617

Cedar Ridge

A

63

November-19

0

0.00

#DIV/0!

0

3,404,634 6,097,581

44%

162

617

Cedar Ridge

A

63

December-19

0

0.00

#DIV/0!

0

3,404,634 6,097,581

44%

148

% of WR
Used

3.0%
6.0%
8.5%
11.4%
14.3%
18.4%
25.2%
34.9%
43.9%
47.8%

6.34

3.0%
6.0%
8.5%
11.4%
14.3%
18.4%
25.2%
34.9%
43.9%
47.8%
52.0%
56.2%
3.4%
4.5%
5.8%
7.3%
8.9%
10.5%
10.5%
10.5%
10.5%
10.5%
0.6%
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Water Use Efficiency Program

Water Loss Control Action Plan

Water Loss Control Action Plan
Through the Water Use Efficiency Rule Washington State has implemented a program in which one of
the objectives is to reduce unaccounted for water usage for each water system to 10% or less. Cedar
Ridge was purchased by the PUD in 2016 and it was fully meter before that purchase.
The PUD has been actively taking steps to help reduce the DSL, such as repairing leaks when they are
found. In April of 2019 the PUD used acoustic leak detection to help find leaks in this water system and
no major leaks were found.
The PUD believes that the high level of manganese in the raw water is the cause of the leak loss for two
reasons:
1. The PUD flushes the system at least quarterly and that water has not been recorded.
2. Clogging meters causing them to not read all the water going through them.
Currently the PUD is installing new treatment to remove the manganese. Once that treatment has been
installed the current flushing schedule will not be needed and all water flushed in the future will be
recorded. We also plan on replacing the meters once the treated water has stabilized in the system and
this should be completed by the end of 2019.
If completing the two steps above do not bring the DSL below the 10% or above 3 gallons per minute,
the PUD is committed to finding, repairing and meeting the established DSL standard.
Future steps:
• Replace all service meters by the end of 2019 – cost $6,400 budgeted in PUD’s current CIP
• Continue with acoustic leak detection – cost labor only
• Repair leaks as found – cost varies and is budgeted in current O&M budget
• Measure all backwash water and water used to flush distribution system. – cost labor only.

Wellhead Protection Plan

Asset Management Plan

System Map
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