
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

WATER SYSTEM PLAN  
FOR 

CLEARWOOD WATER SYSTEM 
WSID #13615U 

 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

PROJECT NUMBER 
 

170311 
 

April 14, 2020 
 
 

 
 
 

Prepared for: 
  

CLEARWOOD WATER SYSTEM 
21603 N. CLEARLAKE BLVD SE 

YELM, WA 98597 
 

Prepared by: 
 

NORTHWEST WATER SYSTEMS, INC. 
P.O. BOX 123 

PORT ORCHARD, WA 98366 
(360) 876-0958 

 



Northwest Water Systems, Inc. i Clearwood Water System 
Engineering-Consulting-Management  Water System Plan 

Water System Plan  

Clearwood Water System 

WSID: 13615U 
EXECUTIVE SUMMARY: 

The Clearwood Water System provides a long-term planning strategy for the water system over the 10-

year and 20-year planning periods. The plan was prepared to update the previously approved plan in 

2011 and to incorporate new sources and system capacity. The objectives of this plan are to evaluate 

the performance and adequacy of the water system, to determine what will be necessary to meet the 

infrastructure demands for the next 20 years, and to identify issues that may affect the operation of the 

water system. The plan was prepared in accordance with the Washington Administrative Code (WAC) 

246-290-100.  

 

Table 1 Water System Information 

Sources S01, Well 1, 1965, 8” well, 90 gpm capacity 

S02, Well 2, 1975, 10” well, 320 gpm capacity 

S03, Wellfield S01 and S02 

S04, Well 3, 1995, no longer in use 

S05, Well 4, 2001, no longer in use 

Treatment Corrosion control treatment, caustic soda addition for S03 

Storage Reservoir 1, 1975, 182,000 gallons 

Reservoir 2, 1997, 478,000 gallons 

Pressurization Wells pump to distribution and are controlled by water level in reservoirs 

Distribution  3,000’ of 10” pipe 

23,000’ of 8” pipe 

16,000’ of 6” pipe 

19,000’ of 2” and 4” pipe 

Total: 61,000’ of distribution pipe 

Water Rights G2-01008, Qi = 100 gpm, Qa = 160 ac-ft/yr, S01 

G2-23124, Qi = 425 gpm, Qa = 529.2 ac-ft/yr, S02 and S05 

G2-23124@1, change application for withdrawal of Well 5 

G2-29197, pending application, Qi = 425 gpm, Qa = 529.2 ac-ft/yr, S06 and 

S07 pending 

ADD 166 gpd/ERU 

Current PHD 745 gpm 

Management System Managed by on-staff Certified Operator 
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1 System Description 

1.1 Ownership and Management 

Clearwood Water System (WSID 13615) is an existing Group A Community water system located SE of 

Yelm in Thurston County, Washington that serves the community surrounding 75% of Clear Lake. The 

system is owned and operated by Clearwood Community Association. The current number of approved 

connections is unspecified. A board of directors oversees the water system and there is an on-site 

manager who oversees daily operations. Pertinent information about the water system is summarized 

below:  

 Water System Name:      Clearwood Water System  
 System Type:    Group A Community 
 WSDOH ID Number:    13615 
 Location:    Thurston County, Washington 
 Sources:    3 active wells (S01, S02, S06) 
      2 in-active wells (S04, S05) 
 Approved Service Connections:  Unspecified  
 Population Served:   2,750 

Type of Ownership:    Private 
 Name of Owner:   Clearwood Community Association 
 Owner Address:    21603 N. Clearlake Blvd SE 
      Yelm, WA 98597 

 
Type of Management:   System Employed Certified Operator  

  

1.2 History and Background 

The Clearwood Water System was originally developed by Quadrant Construction in 1965 and 

purchased by the Clearwood Community Association in 1980. Well 1 was completed in 1965 and Well 2 

completed in 1975. These wells are located within 60 feet of each other. The 1995 WSP identified a 

future deficiency, so Well 3 was completed that same year on the east side of Clear Lake. In 2000, this 

well developed iron metabolizing bacteria and eventually significant amounts of sand. Operation of this 

well stopped. In 2001, Well 4 was drilled and the capacity decreased overtime, enough that a smaller 

well pump was installed. Geographically, this well is located in a bowl and has been found to be 

connected to surface water. Operation of this source has stopped as it is not a reliable source for the 

community. The community is currently operating off of Wells 1 and 2.  

Lead and copper testing completed in 1997 showed 11 out of 20 households exceeded lead and copper 

limits. Corrosion control treatment, injection of NaOH, was installed in 2001. Re-sampling after the 

treatment was installed showed the treatment is effective.  

The system has two reservoirs located on the south end of Clearwood. Reservoir 1 has a volume of 

182,000 gallons and was installed in 1975. Reservoir 2 has a volume of 478,000 gallons and was installed 

in 1997.  
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Clearwood drilled three test wells in 2015 in search of a highly productive source to provide redundancy 

to Well 1 and Well 2. All three wells exceeded the MCL for manganese. One of the test wells was 

deepened and will be used as a source.  This well, Well 5 (S06), exceeded the MCL for iron and 

manganese. The system decided to drill an additional 8” well adjacent to the deepened 6” test well. This 

well, Well 6 (S07), was completed in July 2017. This well will be used in conjunction with a 6” test well to 

provide 525 gpm.  

1.3 Related Plans 

South Thurston County has a coordinated water system plan, however, Clearwood is not within one of 

the coordinated water system plan mapped areas. The most relevant plan in effect is the Thurston 

County Comprehensive plan. A zoning map is included in Chapter 10-4. The area has residential zoning 

of 2 units per 1 acre. The Clearwood plat was in existence prior to this plan resulting in most of the lots 

having a density greater than 2 units per acre.  

 

In accordance with Municipal Water Law, Clearwood has obtained a signed a consistency statement 

from Thurston County to document that this WSP is consistent with local area planning. A copy of the 

consistency statement is provided in Chapter 10-12 of the WSP.  

 

The plan has also been made available to the adjacent Group A purveyors. Any comments from the 

neighboring interested parties will be included in Chapter 10-12 of the WSP.  

1.4 Existing Service Area Characteristics 

The existing service area is shown on Figure 1-1. The service area includes the entirety of the Clearwood 

plat and one parcel located outside the Clearwood plat. The parcel outside the Clearwood plat is 

explained further throughout the WSP. Other than the Clearwood wells, there are no other wells within 

the existing service area.  
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Figure 1-1 Clearwood Service Area 
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1.5 Retail Service Area 

The retail service area includes all of the Clearwood plat and one parcel located outside the Clearwood 

plat. There is a written agreement between this parcel and Clearwood that was established in 1995. The 

connection predates this agreement. It is attached in Chapter 10-12.  

1.6  Service Area Agreements 

There are no completing utilities within the bounds of the existing service area. Single Tree Estates 

Water System is outside the Clearwood Water System service area.  

1.7 Service Area Policies 

The Clearwood Community Association Governing Documents detail service requirements for the 

Clearwood Community Water System. These documents are attached in Chapter 10-12. Clearwood 

observes the following general policies.  

 Annexation 

There are no plans to annex or be annexed at this time.  

 Direct Connection and Satellite/Remote Systems 

Future direct connections to Clearwood will occur as a result of development within the retail service 

area. Clearwood does not operate no has responsibilities associated with any satellite water systems.  

 Design and Performance Standards 

All design and performance standards shall be completed under the direction of the Clearwood. 

Standards and details for future repair, replacement, and new service connection details are included in 

Chapter 10-15 meet the standards of the WSDOH. The construction standards shall also be in 

accordance with Section XIII of the Clearwood Community Association Governing Documents.  

 Outside Customers and Improvement Districts 

Clearwood does serve the one parcel that is located outside the Clearwood plat. There is an existing 

agreement between this customer and Clearwood. The system does not anticipate serving any 

additional customers outside of the service area.  

 Urban Growth Area 

The system is not located within an urban growth area.   

 Late-Comer Agreements 

All lots with the Clearwood Community plat are provided with water service and are responsible for 

payment. Late-comer agreements are not necessary.   

 Cross-Connection Control Program (CCCP) 

The system has adopted a CCCP. The cross connection control policy, program, and sample surveys are 

attached in Chapter 10-11.  
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 Extension 

All lots within Clearwood Community have a water service, regardless if the parcel is developed or not. 

So, no extensions to the service area are anticipated or proposed.  

 Individual Wells 

The Clearwood Community Association Governing Documents do not permit individual water wells 

within the service area.  

 Duty to Serve 

Clearwood has a duty to serve all new connections located within their service area provided four 

threshold factors are met (see Section 1.8).  In practice, the water system administrators and operators 

determine whether the system is capable of providing service.  If the threshold factors are not evaluated 

correctly, the system may become over-connected or may turn away legitimate customers.  Either of 

these conditions is likely to result in costly additional engineering or lawsuits that could be avoided by 

proper planning and understanding of the necessary conditions. 

 

Clearwood will evaluate requests for service to test whether the four conditions are met.  The procedure 

for determining whether a letter of water availability may be issued is as follows: 
 

1. Check the Water Facilities Inventory (WFI) available on the DOH Sentry database to determine 

the total number of approved service connections.  Confirm that the sum of connected services 

and released water availability letters is less than this total.  This approved limit is established 

by the State Department of Health from an engineering analysis called a “capacity analysis”, 

and is sufficient to establish that conditions 1 and 3 listed in Section 1.8 are met. 

2. The owner shall verify the service request is consistent with adopted local plans and 

development regulations. If the request for service is consistent with the plan, the local 

government consistency review as part of this plan is met.  

3. The owner shall verify that water that the new service requests has been made in a location 

that may be served from existing water lines.  Line extensions require additional engineering 

and analysis prior to approval, see Section 1.8. 

 

If the request cannot be permitted because these criteria cannot be met, the system shall issue a denial 

of water service and a brief explanation of the reason that service cannot be provided.  The customer 

and water system may negotiate a future facilities upgrade through a developer extension agreement; 

however, this may require significant engineering and construction, and would not be done as part of 

the Duty to Serve.  However, each lot within Clearwood has a metered connection even those that are 

not active. See Section 1.8 for additional details regarding the four threshold factors. 

1.8 Conditions of Service 

Clearwood has a duty to serve all new connections located within its Retail Service Area, so long as the 

following four threshold factors are met, as described in Washington Administrative Code (WAC) 246-

290-106: 
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1. Clearwood has sufficient capacity to provide water in a safe and reliable manner. 
Clearwood currently has a green operating permit. The number of approved connections in the 
previous WSP was unspecified. The system has capacity to serve 1,198 ERU. This is less than full-
build out of the system. This is limited by the source pumping capacity which will increase once 
the new sources are approved.  
 

2. The service request is consistent with state and local regulations. 
The provision of service within the Retail Service Area is considered to be consistent with 
Thurston County with completion of the Local Government Consistency Review.  

3. Clearwood has sufficient water rights to provide service. 
Clearwood currently has two water right certificates and one pending water right application. 

Additionally, there is a change application for the location of withdrawal for the new sources. 

This has been submitted to Department of Ecology. Department of Ecology will be asked to 

review the applicable portions of the WSP as part of plan approval.  

4. Clearwood can provide service in a timely and reasonable manner. 
Any applicant requesting water service from Clearwood is required to abide by the terms 

defined in the Clearwood Community Association Governing Documents. This is attached in 

Chapter 10-12. 

For planning purposes, “timely service” is defined as receiving water service within 120 calendar 

days plus construction time.  If the extent of water service requested requires construction of 

major facilities such as the replacement or installation of new storage tanks, wells, booster 

pumps or distribution mains, the time associated with engineering, regulatory review and 

approval, and construction may be added to the 120 days.   

The provision of new water service is “reasonable” if: 

• The conditions of service are consistent with local land use plans and development 

regulations. 

• The conditions of service and associated costs are consistent with those documented in 

the water system plan, and 

• The conditions of service and associated costs are consistent with the water system’s 

standard practice experienced by other applicants requesting similar water service. 

1.9 Complaints 

All complaints are currently directed to the Clearwood Community office. The complaints are received 

by the present office manager by phone or in person. The complaints are resolved over the phone or 

directed to the water manager for further steps. A written record of all complaints is kept.   
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2 Basic Planning Data 

2.1 Demand Analysis 

 Types of Usage 

The Clearwood Water System has both residential and non-residential connections as part of the water 

system. The non-residential connections are community, store, and recreational connections. 

Definitions of the non-residential connections are in Table 2-1. The usage types for the system will be 

defined as residential, recreational, store, community, operational, and distribution system leakage 

(DSL). Operational usage includes flushing, reservoir cleaning, etc.  

 

Connections were considered full time residential connections only if the service meter usage on an 

annual average was greater than 75 gpd. If the connection has some usage, but less than 75 gpd on 

annual average, it was considered a part time connection. If the connection had zero usage, but a 

building present on the lot, it was considered a vacant residential connection.  

 

Table 2-1 Summary of 2016 Usage Types 

Usage Type Definition of Usage Type Number of 
Connections1 

ERU2 

Full Time Single Family Residences  Lots with an existing residential home, septic, 
and an ADD greater than 75 gpd 

792 792 

Part Time Single Family Residences Lots with an existing residential home, septic, 
and an ADD less than 75 gpd 

236 118 

Vacant Single Family Residences Lots with an existing residential home, septic, 
and an ADD of 0 gpd 

12 0 

Recreational Lots Vacant lots, no septic, used for camping or 
providing water to a smaller building 

313 83 

Community Community picnic shelters, restrooms, RV 
dump, pool, offices, and irrigation 

28 10 

Store Two commercial store connections at the 
entrance to the community 

2 1 

Operational Operational usage for flushing, reservoir 
cleaning, etc.  

n/a 1 

DSL Distribution system leakage n/a 40 

Total  1,383 1,005 

1. The number of full time, part time, vacant, and recreational connections changes year to year. The 

community and store connections are anticipated to remain constant.  

2. ERU’s for each connection type are determined in Section 2.1.5.3 

 

Table 2-2 below shows the yearly totals for residential, recreational, store, community, operational, and 

DSL. Notes below and within the table describe how the totals were determined. Columns A-D were 

summed from quarterly service meter readings. Columns E and G totals were provided by the water 

system. Column E, community usage, is metered by the water system. Column G, operational use, was 

estimated in 2015 and 2016. The system should meter operational use when possible and record 

accurate estimates when metering is not possible to determine annual operational use. This has been 
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added in Sections 6.10 and 8.5 as an improvement. Column I was summed from the monthly source 

meter readings.  

Table 2-2 Total Production and Consumption 

 

 

 

 

 

 

 

 

 
 

Table 2-2 continued 

 

 

 

 

 

 

 

 

1. Summed from quarterly service meter records 

2. Total provided by Clearwood 

3. Summed from monthly source meter records 

 

 

 A B C D E F 

Year Full Time 
Residential 
(gallons)1 

Part Time 
Residential 
(gallons)1 

Recreational 
(gallons)1 

Store 
(gallons)1 

Community 
(gallons)1 

Total 
Consumed 
(gallons, sum of 
columns A-E) 

2012 47,516,132 2,952,087 1,004,048 152,637 3,342,295 54,967,198 

2013 38,547,754 4,945,970 7,496,778 60,483 2,851,221 53,902,206 

2014 48,661,551 2,863,456 790,666 94,644 3,524,855 55,935,172 

2015 48,951,843 3,099,540 999,373 251,994 844,390 54,147,140 

2016 46,559,537 3,855,140 2,862,566 70,619 935,330 54,283,191 

G H I J K 

Operational 
Use (gallons)2 

Total Water 
Accounted for 
(gallons, sum of 
columns F+G) 

Total 
Production 
(gallons)3 

DSL (gallons, 
difference of 
columns H and I) 

DSL 

850,670 55,817,868 72,754,251 17,025,013 23.3% 

1,094,670 54,996,876 59,741,919 4,813,140 7.9% 

292,500 56,227,672 58,916,640 2,688,968 4.6% 

93,750 54,240,890 62,696,240 8,455,350 13.5% 

93,750 54,376,941 61,724,770 7,034,888 11.9% 
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Figure 2-1 Usage by Type 

 

Figure 2-1 above shows usage for each usage type defined in Table 2-1, operational use, and DSL. 

Community usage in 2015 and 2016 is lower than previous years due to intentional lower sprinkler 

usage as a result of only having 2 wells operating. Distribution System Leakage (DSL) was significantly 

lower in 2013-2014 than the previous year; it has since creeped back up. The system needs to address 

the DSL to reduce leakage below 10%.  

 Population  

The existing system has 1,355 potential residential lots. Not all of these lots are buildable. The following 

table lists the division and number of lots.   
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Table 2-3 Clearwood Lots 

Division No.  Total Lots 

I 69 

II 33 

III 92 

IV 175 

V 5 

VI 258 

VII 133 

VIII 150 

IX 92 

X 30 

XI 4 

XII 11 

XIII 77 

XIV 7 

XV 23 

XVI 94 

XVII 65 

XVIII 16 

XIX 21 

Total 1,355 

 Meter Data 

Clearwood customer meter data is recorded quarterly and source meter data are recorded by hand daily 

Monday – Friday by the water system manager.  Only monthly source meter records are entered into a 

digital spreadsheet.  

 Source Meter Record Analysis 

To analyze recent usage, source meter data from 2012-2016 was used for demand analysis. The meter 

data is included in Chapter 10-3 as well as a summary below.  

 System Parameters: ADD, MDD, and PHD 

Average day demand (ADD) and maximum day demand (MDD) by definition are gallons per day per 

equivalent residential unit (ERU). ADD is calculated in Section 2.1.5.2 using only full time residential 

service meter records. MDD is calculated in Section 2.1.5.2 using service meter records which include 

full time and part time connections. This is explained further in Section 2.1.5.2.  MDD for total system 

wide usage (gpd) will be considered MDDsystem.  

2.1.5.1 Source Meter Readings 

From the monthly source meter readings from 2012-2016, maximum month day demand (MMAD) for 

the system was in July 2013, 269,032 gallons per day.  The MDDsystem is calculated by multiplying the 

MMADsystem by 1.7. MDDsystem is therefore, 457,354 gpd. Since this is from the source meter readings, it 

includes usage from all connections and distribution system leakage.  

2.1.5.2 Service Meter Readings 

Quarterly residential meter readings were used from 2012-2016. Each quarter the full time, part time, 

recreational, store, and community meters totals are summed. Operational usage is estimated and 
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measured. The difference between the source meter totals and service meter totals plus operational 

usage is the DSL.  

 

The metered connections are comprised of residential connections, store, and community usage. ADD 

was determined by totaling only the full time quarterly residential usage per year, dividing this by 365, 

and dividing this by the number of residential connections. In this plan, an ADD of 166 gpd/ERU will be 

used. Connections were considered full time residential connections only if the service meter usage on 

average was greater than 75 gpd. If the connection has some usage, but less than 75 gpd on average, it 

was considered a part time connection. If the connection had zero usage, but a building present on the 

lot, it was considered a vacant residential connection.  

Table 2-4 Full Time Residential ADD (gpd/ERU) 

 2012 2013 2014 2015 2016 

Average 
(gpd/ERU) 

Sum of full time 
residential meter 
readings (gpy) 

47,516,132 38,547,754 48,661,551 48,951,843 46,559,537 

ERU 768 699 767 770 792 

ADD (gpd/ERU) 170 151 174 174 161 166 

 

From the residential quarterly readings, the MMAD was determined by first dividing the highest 

quarterly service meter reading by 3 to determine maximum month demand, then dividing this by 30. 

All residential service meters are included in this as the usage from full time, part time, and recreational 

connections are representative of a maximum demand day. The MDD is calculated by multiplying the 

MMAD by 2.0 for a conservative factor. This is used rather than the 1.7 factor due to the quarterly 

service meter readings rather than monthly source meter readings. In the previous design manual, MDD 

was estimated as 2x ADD. The maximum quarter was third quarter 2013 where the MDDsystem was 

420,309 gpd. It is assumed all full time connections are present during a maximum day and half of the 

part time connections are present. This is a total of 855 ERU for 2013. This results in an MDD of 492 

gpd/ERU. In this plan, an MDD of 492 gpd/ERU will be used. 

 

In Table 2-5 below, ADDsystem and MDDsystem are determined for residential and community connections. 

ADDsystem is calculated by summing the quarterly usage and dividing this by 365. MDDsystem is calculated as 

described above.  

Table 2-5 ADD and MDD Usage 

ADDsystem (gpd) 

Connection 2012 2013 2014 2015 2016 

Residential – Full Time 130,181 105,610 133,319 134,115 127,560 

Community 6,826 4,812 8,856 2,057 2,563 

MDDsystem = (2.0*MMAD) (gpd) 

Connection 2012 2013 2014 2015 2016 

Residential - All 366,773 420,309 374,598 417,540 347,392 

Community 27,193 26,857 27,477 11,667 13,164 
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As mentioned above, the connections were considered full time residential connections only if the 

service meter usage on average was greater than 75 gpd. Realistically, if there was one person in a home 

they would use less water, perhaps 50 gpd and remain a full time residential connection. If the 

connections were considered full time residential connections only if the service meter usage on 

average was greater than 50 gpd, the system demand would be the following ADD=154 gpd/ERU and 

MDD =462 gpd/ERU. However, as a conservative estimate connections will be considered full time if the 

average usage is greater than 75 gpd. 

 

The annual usage for recreational connections is below in Table 2-6 Recreational Usage. Table 2-7 

Number of Recreational Lots has the number of lots which has zero usage and the number of lots which 

had usage.  

Table 2-6 Recreational Usage 

 2012 2013 2014 2015 2016 

Usage (GPY) 1,004,048 7,496,778 790,666 999,373 716,173 

 

Table 2-7 Number of Recreational Lots 

 2012 2013 2014 2015 2016 

Vacant (zero usage) 241 52 241 235 64 

Lots with usage 72 261 72 78 249 

Total 313 313 313 313 313 

 

2.1.5.3 ERU’s by Usage Type 

ERU’s for each usage type are calculated based on an MDD bases, rather than ADD since MDD is the 

limiting factor. Since only quarterly service meter records available, there are several assumptions made 

to determine ERU’s by usage type. Part time connections are considered to be equivalent to 0.5 ERU in 

the table below as this is how the residential MDD was determined. MDD for the store connection is 

assumed to be twice the store ADD as the use should not vary much.  Recreational usage likely occurs at 

the same time part time usage occurs, during peak demand times. Annual recreational usage is 

approximately 1/3 of the part time annual usage. Therefore, recreational ERU’s are equivalent to be 1/3 

of the total recreational connections. Operational and community MDD are assumed to also be twice 

their ADD. Store, operational, community, and DSL ERU’s are calculated using the equation below.  

 

𝐸𝑅𝑈 =  
𝑀𝐷𝐷𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑡𝑦𝑝𝑒

𝑀𝐷𝐷𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙
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Table 2-8 ERU’s by Usage Type 

 2012 2013 2014 2015 2016 

Usage Type MDD ERU MDD ERU MDD ERU MDD ERU MDD ERU 

Full Time  768  699  767  770  792 

Part Time  111  157  102  112  118 

Recreational  24  87  24  26  25 

Store 836 2 331 1 519 1 1,381 3 483 1 

Community 18,314 37 15,623 32 19,314 39 4,627 9 5,125 10 

Operational 4,661 9 5,998 12 1,603 3 514 1 514 1 

DSL 47,062 95 12,044 24 5,376 11 23,893 48 19,515 40 

Total ERU 
w/DSL  1,047  1,012  947  970  1,045 

Total ERU 
w/o DSL  951  987  937  921  1,005 

 

The community ERU’s dropped in 2015 and 2016 as a reduction of water usage due to conservation 

efforts. As this may not be sustained when a new source is approved, the water usage and production 

volume for the predicted usage will include the highest community ERU’s, which occurred in 2014, 

rather than the reduced community ERU total in 2015 and 2016. 

 

The ERU’s in Table 2-8 are used to calculate system MDD. Table 2-9 below compares the calculated 

system MDD to the actual system MDD.  

Table 2-9 Calculated and Actual System MDD 

 2012 2013 2014 2015 2016 

Calculated      

MDD*N 516,053 498,649 467,060 478,058 515,090 

      

Actual      

MDD from monthly 
source meter readings 

None 
available 

457,354 409,667 430,677 450,012 

System MDD/MDD = N  930 833 875 915 

 

Comparing the calculated system MDD to the actual system MDD, the calculated system MDD is higher 

than the actual system MDD. This suggests the assumptions made in calculating the number of ERU’s 

per connection type are conservative.  

2.1.5.4 PHD 

The consumption data from 2012 – 2016 was used to determine a residential ADD of 166 gpd/ERU and a 

residential MDD of 492 gpd/ERU. The MDD is used in calculating PHD for the existing connections using 

Equation 5-1 in the WSDM. Equation 5-1 is below.  

 

𝑃𝐻D =  
𝑀𝐷𝐷

1440
((𝐶 ∗ 𝑁) + 𝐹) + 18 =

492

1440
((1.6 ∗ N) + 225) + 18 = X 𝑔𝑝𝑚 
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DSL was the highest in 2012, at 18,637,723 gallons for the year, or an average of 35 gpm. Community 

usage (operational) could also not be included in the PHD total because these uses are typically not at a 

continuous rate. Operational use such as system flushing, typically occur during non-peak time. Table 

2-10 lists PHD based on total system ERU’s. PHD is calculated excluding DSL, since this is assumed to be a 

constant rate. PHD is also calculated assuming all part time connections are present and equivalent to 1 

ERU. This is realistically what a peak demand scenario would look like. Community and operational 

usage realistically do not occur during a peak demand scenario.  

    

Table 2-10 PHD by Total System ERU's 

 2012 2013 2014 2015 2016 

Total ERU’s w/o DSL 951 987 937 921 1,005 

PHD (gpm) (excluding DSL) 615 635 607 600 644 

PHD (gpm) (excluding DSL, 
assuming all PT connections 
are present) 

676 720 663 660 709 

 
The highest PHD was 720 gpm in 2012. Adding the DSL PHD, this results in a system PHD of 755 gpm.  
A PHD of 755 gpm will be used throughout the WSP for the existing connections this is the most 
conservative approach.  
 
10 and 20 year projections for PHD are included in Section 2.2.  

 Pressure Zones 

The system is comprised of one pressure zone. The wells pump directly to the distribution and are 

controlled by the reservoir levels. A hydraulic analysis for PHD (783 gpm) was completed in the 2011 

WSP. The minimum pressure was 55 psi (PHD flow) and the maximum pressure was 91 psi (no flow).  

 Other Systems 

There are currently no interties to nearby systems. The possibility of a future intertie with Single Tree 

Estates is discussed in Section 2.3.  

2.2 10 & 20 year projections 

 Land Use 

The current community is residential, single family homes and undeveloped sites that are used for 

camping but may be developed in the future. There is a discrepancy between lots that Thurston County 

considers suitable to develop and Clearwood Community Association’s standards because Clearwood 

was platted and a portion developed prior to the Thurston County Comprehensive Plan. The 

surrounding area from Clearwood’s development is unlikely to be approved for similar developments. 

The surrounding areas are zoned Long Term Forestry and RRR, Rural Residential Resource, 1 unit per 5 

acres. Surrounding Clear Lake, there are significant wetland setbacks. A map is attached in Chapter 10-4 

with the wetland areas surrounding Clear Lake.  
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 Zoning 

The service area is currently zoned RL 2/1, Residential 2 units per 1 acre. Zoning is not anticipated to 

change.  

 Population, Service Connections, and ERU’s 

Thurston County population projections are not considered to be applicable to Clearwood Water System 

because the system is outside the Thurston County Urban Growth Area. The community experienced 

significant growth between 2004 and 2007 (32% increase), which tapered off between 2007 and 2010 

(0.98% increase). Between 2010 and 2017 there has been a 0.2% increase. The Thurston Regional 

Planning Council provides population and housing forecasts through 2040. The Clearwood Water System 

is located in the Nisqually South Planning Area. The past and projected housing estimates are below in 

Table 2-11.  

Table 2-11 Thurston Regional Planning Council Forecasts 

Year Housing 
Estimate 

% increase per 
year 

Home 
increase per 
year 

Population 
Estimate 

2010 1560   3570 

2011 1580 1.28 20 3600 

2012 1590 0.63 10 3630 

2013 1600 0.00 0 3650 

2014 1620 0.63 10 3670 

2015 1630 1.25 20 3720 

2016 1630 0.62 10 3790 

2017 1640 0.61 10 3870 

2018 1660 1.22 20 3910 

2020 1930 8.13 135 4430 

2025 2070 1.45 28 4740 

2030 2200 1.26 26 5050 

2035 2230 0.27 6 5130 

2040 2270 0.36 8 5220 

 

In the Nisqually South Planning Area, between 2010 and 2017 there was an average increase of 11 

homes per year. In Clearwood, there are 1,355 platted lots which are made up of 1,040 houses, 313 

recreational sites, and 2 store connections.  

Table 2-12 2004-2010 Residential Connections 

Year Number of Residential 
Connections 

2004 773 

2005 905 

2006 1,020 

2007 1,024 

2008 1,029 

2009 1,033 

2010 1,034 
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Table 2-13 2012-2016 Residential Connections (Part and Full time) 

 Number of Residential Connections 

Year Full Time  Part Time Vacant – 
with home 
on lot 

Total 

2012 768 222 50 1,040 

2013 699 313 28 1,040 

2014 767 204 69 1,040 

2015 770 224 46 1,040 

2016 792 236 12 1,040 

 

The total of 1,040 includes all built upon lots within Clearwood. This will be used as the total number of 

lots. 

 

In 2013, the number of full time connections decreased significantly (69 full time ERU). However, this 

returned to expected in 2014. From 2014 to 2015 there was an increase of 3 full time ERU and from 

2015 to 2016 there was an increase of 22 full time ERU. As mentioned above, connections were 

considered full time residential connections only if the service meter usage on average was greater than 

75 gpd. Based on this, the number of full time and part time homes can fluctuate slightly if demand for a 

home changes due to occupancy or ownership.  

 

Clearwood has not tracked part time versus full time connections on a yearly basis, so the actual number 

of part time and full time usage is determined using usage data as explained above. Comparing Table 

2-11 and Table 2-13, the community has not followed actual area trends. Therefore, future growth 

patterns will also likely not follow area trends. However, the predicted percent increase is applied to 

Clearwood’s connections, the results are in Table 2-14 below. Actual ERU increase per year may differ 

than the predicted trends.  

 

Table 2-14 2016-2040 Increase 

Year % increase ERU (Full Time 
+ 0.5*Part 
Time) 

ERU Increase ERU Increase 
per year 

2016  910   

2017 0.61 916 6 6 

2018 1.22 927 11 11 

2020 8.13 1003 76 38 

2025 1.45 1018 15 3 

2030 1.25 1031 13 3 

2035 0.27 1034 3 1 

2040 0.36 1038 4 1 

 

The average increase per year in the table above is 8.9 ERU/year. As a conservative estimate, an 

increase of 10 ERU per year over the next 20 years will be evaluated. It is predicted the addition of 10 

ERU per year will be full time residential homes from either existing part time connections or new 

construction on vacant lots. The recreational, community, and DSL connections are predicted to 

fluctuate but not steadily increase. As discussed in Section 2.1.5.3, the community usage dropped in 



Northwest Water Systems, Inc. 17 Clearwood Water System 
Engineering-Consulting-Management  Water System Plan 

2015 and 2016 as a result of conservation from operating on only 2 wells. This usage may return to 

previous total. The ERU’s associated with highest community usage occurred in 2014, this is used rather 

than the reduced community ERU’s in 2015 and 2016.  

 
Table 2-15 Predicted ERU Increase 

Year FT PT Recreational Store Community Operational  DSL Total 

2012 768 111 24 2 37 9 95 1,046 

2013 699 157 87 1 32 12 24 1,012 

2014 767 102 24 2 39 3 11 948 

2015 770 112 26 4 9 1 48 970 

2016 792 118 25 1 10 1 40 987 

2017 802 105 12 2 39 2 40 1,002 

2018 812 105 12 2 39 2 40 1,012 

2019 822 105 12 2 39 2 40 1,022 

2020 832 105 12 2 39 2 40 1,032 

2021 842 105 12 2 39 2 40 1,042 

2022 852 105 12 2 39 2 40 1,052 

2023 862 105 12 2 39 2 40 1,062 

2024 872 105 12 2 39 2 40 1,072 

2025 882 105 12 2 39 2 40 1,082 

2026 892 105 12 2 39 2 40 1,092 

2027 902 105 12 2 39 2 40 1,102 

2037 1002 105 12 2 39 2 40 1,202 

 

Clearwood’s governing documents allow a plumbed accessory utility structure (ex. shed, greenhouse, or 

hobby den) less than 200 sq-ft, with a sink. This structure is not intended for permanent occupancy. An 

accessory dwelling unit (ADU) is a small residence or apartment which is intended for occupancy. 

Therefore, ADU’s are not considered at this time.  

 Water Demand 

Predictions for 6-year, 20-year, and build-out demand are determined below. As discussed in Section 

2.2.3, the projected growth is 10 ERU’s per year over the next 20 years.  

 
Usage from DSL and operational use do not directly contribute to approvable connections. However, the 

usage from DSL and operational use does contribute to total annual demand. For this reason, it is 

considered DSL will contribute an average daily amount on an MDD day. However, operational usage 

does not contribute to MDDsystem because operational use will not occur on a peak usage day.  

2.2.4.1 PHD Demand 

Table 2-16 Projected PHD Demand calculated projected PHD demand each year for the next 10 years 

and for the 20 year projection. To calculate PHD, the ERU’s from Table 2-15 and a MDD of 492 gpd/ERU 

were used.  
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Table 2-16 Projected PHD Demand 

Year Total 
ERU’s 

PHD 
(gpm) 

2017 1,002 643 

2018 1,012 648 

2019 1,022 654 

2020 1,032 659 

2021 1,042 665 

2022 1,052 670 

2023 1,062 675 

2024 1,072 681 

2025 1,082 686 

2026 1,092 692 

2027 1,102 697 

2037 1,202 752 

2.2.4.2 Total Projected System Demand  

Actual future build-out will be dependent on the rate of development and housing sales in the area. The 

following table shows projected system demand.  

 
Table 2-17 Projected Water Demand – system      

Annual Demand 

Year ERU ADD (gpd) MDD (gpd) GPY ac-ft/year 

2017 1,002 166,262 492,984 60,685,546 186 

2027 1,102 182,855 542,184 66,741,987 205 

2037 1,202 199,448 591,384 72,798,429 223 

B-O 1,438 238,607 707,496 87,091,631 267 

 
Although usage from operational use and DSL do not directly correspond to approvable connections, it is 

important to include usage as an average daily amount in predicting water demand.  

2.3 Interties 

The nearest water system is Single Tree Estates (WSID 79423 C), a Group A Community system that is 

approved for 106 connections and currently has 68 active connections which is a combination of full 

time, part time, and 1 non-residential connection. The system is sourced by two wells, a permanent well 

(DOE Well Tag ABR131) with a capacity of 160 gpm and a seasonally used well (DOE Well Tag AAE300) 

with a capacity of 20 gpm. Single Tree Estates has one water right certificate (G2-20512) for an 

instantaneous withdrawal of 170 gpm and an annual withdrawal of 58 ac-ft/year. There is no existing 

intertie between the two systems.  
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An intertie between Single Tree Estates has been discussed with the board in the past but no actions 

have been made to create an intertie.  

2.4 Distribution System Leakage and Volume 

Distribution System Leakage (DSL) is the difference between the total source production and total water 

consumption. Clearwater has service meters which are read quarterly and source meters which are read 

5 days per week. ERU’s for DSL was calculated in Section 2.1.5. The system needs to address DSL as it 

has increased overtime and was greater than 10% in 2015 and 2016.  
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3 System Analysis 

3.1 System Design Standards 

All design and future construction shall be completed in accordance with the Washington State 

Department of Health Water System Design Manual (Design Manual).  The following is a brief summary 

of relevant standards set forth in the Design Manual: 
 

 ADD/MDD   Section   5.2 

 PHD    Equation  5.3 

 Distribution System  Chapter   8 

 Hydraulic Analysis  Section   8.2 

 Storage Requirements  Chapter  9 
 

The distribution and pumping systems provide sufficient capacity to meet existing residential peak 

demands for the community. 

3.2 System Inventory 

 Overview 

Clearwood water system is currently sourced by two wells, although there are 8 wells drilled in the 

community. Three test wells were drilled to determine the location for a production well. One of the 

test wells (S06) is proposed to be used as a source; the other two test wells are not, and are not 

included in the table below. The sources are detailed in Table 3-1 below. The active sources pump 

directly to the distribution system which is controlled off of levels in an elevated reservoir. There is 

corrosion control treatment on S01 and S02.  

 Sources 

The system is served by the following sources and their associated water right capacity. Well 3 (S04) and 

Well 4 (S05) are no longer in use.  

 

Table 3-1 Existing Water Sources 

Source Well Tag ID Year Size Well Depth (ft)  Capacity (gpm) Water Right Capacity 

Well 1 (S01) AAF169  1965 8”  89 90 100 gpm, 160 ac-ft/yr 

Well 2 (S02) BCK267 1975 10” 87 320 425 gpm, 529.2 ac-ft/yr 
 

WF (Wells 1 &2, 
SO3) 

N/A N/A N/A N/A See Above N/A 

Well 3 None 1998  70 0 N/A 

Well 4 (S05) AEC890 2001  146 300 See Well 2 

       

    Total 4101 525 gpm, 529.2 ac-ft/yr 

1. Wells 2 and 4 can’t pump concurrently and Well 4 is no longer in use 
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 Water Rights and Capacity 

The water rights are outlined in the table below.  

Table 3-2 Water Rights 

Water Right Type Priority Date Instantaneous Annual Withdrawal 

G2-01008 Certificate 10/20/1965 100 gpm 160 ac-ft/yr Well 1 

G2-23124 Superseding 
Certificate 

6/6/1974 425 gpm 529.2 ac-ft/yr Well 2 & 4 

G2-23124@1 Change 
Application 

7/22/2014   Well 5 

G2-29197 Application – 
Pending 

3/3/1995 1000 529.2 
(Supplemental) 

Well 6 and 
Well 7 - 
pending 

  Total 525 gpm 529.2 ac-ft/yr  

 

The existing wells have a capacity of 410 gpm. The existing instantaneous water rights allow 525 gpm 

from Well 1 and Well 2. There has been an overriding water right certificate for G2-23124 to allow Well 

3 as an additional point of withdrawal. In 2001, an affidavit of compliance allowed for Well 4 to replace 

Well 3. Well 4 is now an emergency source. A water right change application was submitted for the  

withdrawal from a well location SW ¼ NW ¼ of Section 5, Township 15N, Range 3 E W.M. Department of 

Ecology has been notified the location of the new sources (6”test well and 8” well) are in NE ¼ NE ¼ of 

Section 6, Township 15N, Range 3 E W.M.   

 Treatment 

Corrosion control treatment is installed to raise the pH to a target of 7.8 to reduce levels of copper in 

the distribution system. This is accomplished through injection of sodium hydroxide.  

 Storage 

Clearwood has two welded steel reservoirs that are located south of the Clearwood development on a 

hill. Reservoir 1 was built in 1975 and has a capacity of 182,650 gallons. Reservoir 2 was built in 1997 

and has a capacity of 478,800 gallons. The usable capacity of the tanks is 175,000 gallons and 423,500 

gallons, respectively. The reservoirs are filled from the system and connected to distribution via a 10” 

pipe.  

 

In 2011, the tanks were inspected and the interior of Reservoir 1 was re-coated and the exterior of both 

reservoirs was repainted. In 2015, both tanks were inspected and cleaned. The tank inspection reports 

are attached in Chapter 10-16.  

 Distribution System and Pressure Zones 

The existing distribution system consists of 10”, 8”, 6”, 4” and 2” AC, DIP, PVC, and HDPE pipe. There are 

several dead end lines in the system for which the system has a regular flushing program.   

 

The 2011 WSP outlined a hydrant and water main installation and replacement schedule. The system 

has not started the outlined schedule for replacement. The 2011 schedule is in Section 8.3. 
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3.3 Limiting Factors 

 Service Area 

A map of Clearwood’s service area is included in Section 1.4. The system is limited to the plat of 

Clearwood Community Association, with the exception of the parcel located within Single Tree Estates. 

The total number of lots within the service area is 1,355 lots. Many of these lots may not be considered 

developable based on Thurston County’s standards for “buildable homes” due to wetland setbacks. 

However, all lots will be considered to be developable since they could at some point in the future 

become buildable. Additionally, there are no ADU’s existing in Clearwood, though these could be 

constructed in the future. Therefore, one lot within the community could have the potential to serve 

more than 1 connection.  

 

Additionally, there are the following community connections: picnic shelters (9), community irrigation 

(5), restrooms (11), office (1), RV dump (1), and pool (1). This is a total of 28 community connections.  

 

The number of connections within the service area is limited to the total number of residential lots plus 

the community and store connections, for a total of 1,385. The number of ERU’s at full build out 

assumes all lots have full time single-family homes present plus 2 store ERU’s, 39 community ERU’s, 2 

operational ERU’s, and 40 DSL ERU’s. This is a total of 1,438 ERU’s. This number should not be used as 

the number of approvable connections but will be used in the limiting factors analysis.  

 Water Rights 

The ERU from instantaneous and annual withdrawal limit is calculated below.  

𝑁𝑤𝑟,𝑖𝑛𝑠𝑡𝑎𝑛𝑡 =
525 𝑔𝑎𝑙/𝑚𝑖𝑛 ∗ 1,440𝑚𝑖𝑛/𝑑𝑎𝑦

492 𝑔𝑝𝑑/𝐸𝑅𝑈
= 1,537 𝐸𝑅𝑈 

 

The ADD of 166 gpd/ERU is used to calculate ERU limitations for the annual withdrawal limit.  

𝑁𝑤𝑟,𝑎𝑛𝑛𝑢𝑎𝑙 =
529.2 𝑎𝑐𝑓𝑡/𝑦𝑟

0.189 𝑎𝑐𝑓𝑡
𝑦𝑟

/𝐸𝑅𝑈
= 2,795𝐸𝑅𝑈 

 Source Capacity 

The existing, on-line sources, have a capacity of 410 gpm.  The sources must still provide sufficient 

capacity for maximum daily demands.  Using the MDD per ERU to calculate the limiting number of ERUs 

that may be served: 

𝑁𝑠𝑜𝑢𝑟𝑐𝑒 =
410 𝑔𝑎𝑙/𝑚𝑖𝑛 ∗ 1,440𝑚𝑖𝑛/𝑑𝑎𝑦

492𝑔𝑝𝑑/𝐸𝑅𝑈
= 1,198 𝐸𝑅𝑈 

 Storage 

Reservoir storage increases a systems reliability and capacity by providing equalization water to meet 

peak demands.   
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The WSDOH Design Manual (WSDM) lists the storage requirements in Chapter 9. Operational storage 

(OS) is calculated from the height of the well pump cut-in and cut-out levels in the reservoir. Each tank 

has 4’ of operational storage. The corresponding volume is below.  

𝑂𝑆𝑇𝑎𝑛𝑘 1 = 30,455 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝑂𝑆𝑇𝑎𝑛𝑘 2 = 73,698 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝑂𝑆𝑇𝑜𝑡𝑎𝑙 = 104,153 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

Equalization storage (ES) is calculated from the system’s build-out PHD and source capacity using the 

equation below:  

𝐸𝑆 = 150 ∗ (𝑃𝐻𝐷 −  𝑄𝑝𝑢𝑚𝑝𝑠) 

𝐸𝑆1,002 𝐸𝑅𝑈 = 150 ∗ (643 − 410) = 34,895 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝐸𝑆1,438 𝐸𝑅𝑈 = 150 ∗ (881 − 410) =  70,647 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

Standby storage (SS) is used for system reliability and is calculated from the system’s ADD with the 

build-out ERU. Recommended standby storage is no less than 200 gallons for each ERU.  

𝑆𝑆 = 200 𝑔𝑎𝑙 ∗ 𝐸𝑅𝑈 

𝑆𝑆1,002 𝐸𝑅𝑈 = 2 ∗ 200 ∗ 1,002 = 332,664 

𝑆𝑆1,438 𝐸𝑅𝑈 = 2 ∗ 200 ∗ 1,438 = 477,416 

Because Clearwood has multiple sources, the system should have SS based on the following equation, 

where N is the number of ERU’s, Qs is the sum of all installed and continuously available source 

capacities, QL is the largest capacity source available to the system, and tm is the time the remaining 

sources are pumped on the day when the largest source is not available (1,440 minutes).   

𝑆𝑆 = 2 ∗ ((𝐴𝐷𝐷)(𝑁) − 𝑡𝑚(𝑄𝑆 − 𝑄𝐿)) 

𝑆𝑆1,022 𝐸𝑅𝑈 = 2 ∗ ((166)(1,002) − 1,440(410 − 320)) = 73,464 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝑆𝑆1,438 𝐸𝑅𝑈 = 2 ∗ ((166)(1,438) − 1,440(410 − 320)) = 218,216 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

Fire flow storage (FFS) of 500 gpm for 30 minutes, a total of 15,000 gallons, is required. FFS can be 

nested with standby storage and be excluded as it is the lesser of the two requirements.  

The required storage is calculated for the existing system and full build-out of the system. The table 

below shows the storage available in both tanks.  

 

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 𝑂𝑆 + 𝐸𝑆 + 𝑆𝑆 + 𝐹𝐹𝑆 

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒1,002 = 104,153 + 34,895 + 73,464 = 212,512 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒1438 = 104,153 + 70,647 + 218,216 = 393,016 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

 

Reservoir 1 is 182,000 and Reservoir 2 is 478,000 for a total of 660,000 gallons. Therefore, the required 

storage is less than the available storage. The total unallocated storage for 1,002 ERU is 447,488 gallons 

and for build out is 266,984 gallons.  
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The following equation determines the number of ERU the system is limited to based on storage, where 

Qs is the sum of all installed and continuously available source capacities, F is 225, C is 1.6, SBi the 

standby storage per ERU, and td is the number of days the storage is to be used which is 1 day.  

 

𝐶𝑅𝑆 = 𝐸𝑆 + 𝑆𝑆 + 𝑢𝑛𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑒𝑑 = 70,647 + 218,216 + 251,984 = 555,847 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 

𝑁 =

(𝐶𝑅𝑆) + 150 (𝑄𝑠 − (
𝑀𝐷𝐷
1,440

) (𝐹)) − 2700

150 (
𝑀𝐷𝐷
1,440

) (𝐶) + (𝑆𝐵𝑖)(𝑡𝑑)
=

(555,847) + 150 (410 − (
492

1,440
) (225)) − 2700

150 (
492

1,440
) (1.6) + (200)(1)

= 2,138 𝐸𝑅𝑈 

 Summary 

The current system’s limits are shown in Table 3-3 .   
 

Table 3-3 System Capacity Summary 

Limitation ERU’s 

Service Area 1,4381 

Water Rights, Instantaneous withdrawal 1,537 

Water Rights, Annual withdrawal 2,795 

Total Source Pumping Capacity 1,198 

Reservoirs 2,138 

Most Limiting Factor – source capacity 1,198 

1. As noted above the number of ERU should not be limited to the platted lots in the service area 
 
The systems most limiting factor is the total source pumping capacity. The system has two new drilled 
wells that are not online yet, but will increase the capacity.  
 
If the expected capacity of the new wells is considered, the total source pumping capacity would limit 
the wells to the following ERU:  

𝑁𝑠𝑜𝑢𝑟𝑐𝑒 =
(410 𝑔𝑝𝑚 + 525 𝑔𝑝𝑚) ∗ 1,440𝑚𝑖𝑛/𝑑𝑎𝑦

492 𝑔𝑝𝑑/𝐸𝑅𝑈
= 2,736 𝐸𝑅𝑈 

 
The system has expressed they would like to treat the new wells at the full flow, therefore the 

treatment capacity would also be for 525 gpm.  

 

The next limiting factor is the service area. This should not be limited to the number of platted lots 

within the service area since Accessory Dwelling Units (ADU’s) could be constructed. However, 

Clearwood’s governing documents allow a plumbed accessory utility structure (ex. shed, greenhouse, or 

hobby den) less than 200 sq-ft, with a sink. This structure is not intended for permanent occupancy. An 

accessory dwelling unit (ADU) is a small residence or apartment which is intended for occupancy. 

Therefore, ADU’s are not considered at this time. However, the number of ERU should not be limited to 

the platted lots in the service area.  
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The next applicable limiting factor is water rights instantaneous withdrawal. The system is currently in 

the process of increasing the total Qi within the Clearwood plat to 750 gpm. This would limit the system 

to 2,195 ERU whereas current instantaneous water rights limit the system to 1,537 ERU.  

3.4 Distribution System Analysis 

 Model Description 

The system’s hydraulic analysis was completed in the 2011 WSP for full build-out of the system. Three 

scenarios were analyzed: 1) maximum pressure at zero demand, 2) PHD in 2011 (782.5 gpm), and 3) PHD 

at build out (916.3 gpm). This model showed that at full build out PHD of 916.3 gpm, 21 hydrants did not 

meet fire flow requirements. The first scenario returned a maximum pressure in the system of 91 psi. 

The second scenario showed 2 fire hydrants failed to meet requirements. Hydrant H-2 had 499 gpm of 

flow available and hydrant H-20 had 495 gpm of flow available.   

 

In the last scenario, 21 fire hydrants failed to meet fire flow requirements because the available flows 

were less than 500 gpm. The provided flows ranged from 403 gpm to 500 gpm. 18 of the 21 hydrants 

had flows below 480 gpm.  

 

The 2011 WSP recommended several segments of 6” water main to be replaced with 8” PVC. 

Replacement of the segments below will allow the system to meet the minimum fire flow requirements 

while maintaining a minimum system pressure of 20 psi.  

1. 6” main along Clearlake Blvd SE from N. Beachside Dr. SE to N. Clearlake Blvd SE. 

2. 6” main along N. Clearlake Blvd SE from Clearlake Blvd SE to N. Beachside Dr. SE. 

3. 6” main along N. Beachside Dr. SE from Clearlake Blvd SE to N. Clearlake Blvd SE. 

4. 6” main from Clear View Court through Overlake Court to Clearlake Blvd.  

5. 6” main along Clearland Blvd SE from Upland Dr. SE to Rampart Dr. SE.  

6. 6” main along Rampart Dr. SE from Clearland Blvd SE to Ramaprt Ct. SE 

 

 

 



Northwest Water Systems, Inc. 26 Clearwood Water System 
Engineering-Consulting-Management  Water System Plan 

4 Resource Analysis & Water Use Efficiency (WUE) 

In 2003, the Washington State Legislature passed Engrossed Second Substitute House Bill 1338, known 

as the Municipal Water Law, to address increasing demand on the state’s water resources.  The law 

established that all municipal water suppliers must use water more efficiently in exchange for water 

right certainty and flexibility to help them meet future demand.  The Legislature directed the 

Department of Health to oversee and enforce a WUE program to help support the collective goal of 

ensuring a safe and reliable drinking water supply.  The WUE program seeks to support this goal in the 

following ways: 

• Contribute to long-term water supply reliability and public health protection, 

• Promote good stewardship of the state’s water resources, and 

• Ensure efficient operation and management of water systems. 

 

This program became effective on January 22, 2007, and established certain responsibilities that water 

suppliers must fulfill.  Fundamental elements include the following: 

• Water use efficiency program, 

• Distribution leakage standard, 

• Goal-setting and performance reporting, and 

• Metering requirements 

 

The requirements and deadlines are listed below and in order of due date for Group A municipal water 

suppliers. 

Table 4-1 Summary of WUE Program Requirements 

Requirement Deadline for MWS with > 1,000 
connections 

Include WUE program in planning documents Current 

Submit first annual WUE report Completed 

Submit service meter installation schedule Completed 

Set your own WUE goals Annually 

Meet distribution leakage standard (based on 3-year rolling average) Ongoing 

Complete installation of all service meters Completed 

 

The applicable WUE program requirements and guidelines are contained in Water Use Efficiency 

Guidebook, Third Edition, January 2017 (DOH 331-375).    

4.1 Metering Program 

 Source Meters 

The existing sources are metered. The source meters are read daily Monday – Friday.  

 Service Meters 

Service Meters are installed at every service connection. The service meters are read quarterly.  
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4.2 Water Use Efficiency Program 

 Current Program 

A public forum was held in September 2016 to adopt a WUE goal and measure. This was included in the 

2016 WUE Annual Performance Report and is sufficient for the requirements of this WSP.  

 

The following WUE goals were adopted: 

• Reduce 3 year average leakage below 10% 

• Maintain ADD below 175 gpd/ERU 

 Past WUE Goals 

The 2011 WSP had the following conservation goals:  

• Reduce DSL to within 10% in the next 6 years 

• Maintain the current annual and peak day consumption per customer 

 Water Demand Forecast and Goals 

State regulation (WAC 246-290-830) requires the governing body of a municipal water system to 

develop the WUE goals through a public process. In 2014, a new tier rate structure was implemented. 

The average consumed gallons per day per full time consumer was 57 gallons per day. The 2016 WUE 

goal is to “maintain the average usage per day per person. The average usage for 2016 per person was 

58 gallons per day. This is an increase of only 1 gallon per person per day. This shows that the rate 

structure is still effective”.  

 

Clearwood also has a goal of reducing distribution system leakage to less than 10%. If the quarterly loss 

exceeds 10% leakage, the system has a leak detection service survey the system. In 2016, 2 distribution 

leaks were found and repaired.  

 Estimated Savings  

The predicted number of ERU’s from the 2011 WSP and annual consumption from 2011-2016 are 
compared with the historical demand in the table below.  
 

Table 4-1 Estimated WUE Savings 

Year Projected 
ERU’s 

Projected Demand 
(mgy) 

Historical Demand 
(mgy) 

Estimated Savings 
(mgy) 

DSL 

2011 1,102 59.93 67.06 -7.13 18 

2012 1,112 60.48 72.75 -12.28 23 

2013 1,122 61.02 59.30 1.72 5 

2014 1,132 61.56 58.19 3.37 6 

2015 1,142 62.11 62.96 -0.85 14 

2016 1,152 62.65 66.24 -3.59 17 

 
As shown above, there is a correlation between estimated savings and DSL. The system needs to 
continue to address the DSL.  

 Measures 

As part of a water system plan, DOH regulations also require the implementation of a five number of 

WUE measures. The measures are discussed in the following sections.  
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4.2.5.1 Public Education 

Clearwood has three member meetings per year. Information for members is available on the website 
with hard copies available upon request. Clearwood’s CCR includes conservation tips.  

4.2.5.2 Conservation tips on Website 

State and local health departments provide water conservation suggestions and tips. Clearwood has 
links to information regarding both indoor and outdoor conservation tips.  

4.2.5.3  Conservation Rate Structure 

Users are billed based on a tiered water usage structure. In 2014, the system implemented a tiered 
water rate structure. The rates are shown below in Table 4-2. Prior to this the system had a basic rate of 
100 cf to 7,000 cf of $1.30/100 cubic-feet and higher rates for additional water use.  

4.2.5.4 Meter Calibration 

Clearwood has a “Preventative Maintenance Program” which includes meter calibration. In 2011, new 
impellers were installed in both source meters.  

4.2.5.5 Water Loss Action Control Plan 

Clearwood has developed a Water Loss Action Control Plan. It is attached in Chapter 10-18. 

 Consumer Education Program 

Clearwood is required to provide general education to its customers on the importance of using water 

efficiently on an annual basis. Clearwood Community Association sends out a quarterly newsletter to 

members which includes information regarding the water system. This is also posted on Clearwood’s 

website. Additionally, links to publications from DOH regarding outdoor and indoor water conservation 

are on the website. Conservation information is included in the annual consumer confidence report 

provided to all Clearwood customers. This is available online as well. Clearwood has two pre-planned 

community events per year, in May and August, where discussions of the water system occur. Monthly 

board meetings also include discussion of the water system.  

 Annual Reports 

Clearwood will collect meter data and report total production, in gallons, from all sources for the year 

and total operational consumption, in gallons, from all customers for the year to DOH in their annual 

WUE report.  

 Water Rates 

The water system implemented a tiered water rate structure in 2014. The current water usage rates are 

below. Meters are read quarterly and customers are invoiced quarterly.  

Table 4-2 Water Usage Rates 

Tier Usage (cubic-feet)  Rate/100 cubic-feet 

1 0 – 2,500 $2.30 

2 2,501 – 3,500 $3.45 

3 3,501 +  $4.55 

 Water Savings 

The system’s usage has been evaluated to determine effectiveness of the program. The goal of reducing 

DSL below 10% has not been met as shown in the Table below.  
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Table 4-3 DSL 2012-2016 

 2012 2013 2014 2015 2016 

Production 72,754,251 59,741,919 58,916,640 62,696,240 61,724,770 

Total 
Consumption 

54,878,568 53,833,839 55,935,172 54,147,140 54,596,132 

DSL (gallons) 17,177,650 4,396,113 1,962,189 8,720,886 7,123,092 

DSL % 23.6% 8.2% 4.7% 13.9% 11.5% 

 

The system’s DSL significantly decreased in 2013; however, it has since crept back up and needs to be 

addressed. The consumption data has stated relatively the same, which may be a result of the tiered 

water rate structure. The system should continue to record operational usage. Although the amount of 

water lost through known and/or repaired leaks cannot be listed as operational usage, the system 

should still keep a record of known and/or repaired leaks for purposes of having record in their historical 

usage data.  

4.3 Source of Supply Analysis    

 Conservation 

The water system conservation program can be achieved through public education, system measures, 

and conservation pricing.  The water system shall determine the goals, evaluation of measures, and 

conservation activities according to the water usage.   

4.3.1.1 Public Education 

Public education is accomplished through links to DOH publications about conservation for both indoor 

and outdoor usage on the Clearwood website.  

4.3.1.2 System Measures 

All sources and services are metered and recorded on a regular basis as described above.   

 Long Term Trends 

Long term trends of water usage will be addressed. From the records, the water system can track trends 

and evaluated long term evidence of the stability of the aquifer. Additionally, the system can track 

trends if a significant leak is fixed, if this changes the system’s leakage rate.  

 Water Right Changes 

Water Right Change Application CG2-23124@1 was submitted in 2014 to add a point of withdrawal to 

Water Right Certificate G2-23124. DOE issued a preliminary permit for the system to temporary 

groundwater withdrawal for testing. The Preliminary Permit Report was submitted to DOE in August 

2017. 

 Reclaim/Reuse 

The homes connected to the systems are all on individual septic systems, so use of reclaimed water is 

not available at this time.    

 Treatment 

Treatment for corrosion control is installed on the active wells.  
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4.4 Water Supply Reliability 

 Water Shortage Planning 

The water shortage planning is described in the emergency response plan attached in Chapter 10-5.  

 Water Level Monitoring 

The static water level in each well is monitored daily.  

 Interties 

The nearest system to Clearwood is Single Tree Estates, it is unlikely that Single Tree Estates could 

provide the demand that Clearwood needs.    
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5 Source Water Protection 

5.1 Wellhead Protection 

The wellhead protection program has been developed in conjunction with the WSP.  The following 

susceptibility assessment, protection area, and contamination source inventory will provide the 

necessary documentation to make educated management and land use decisions to prevent aquifer 

contamination. 

 Susceptibility Assessment 

The Ground Water Contamination Susceptibility Assessment form for the new wells will be completed 

and submitted with the source approval reports. The results of the assessment for the existing wells are 

summarized in this Chapter 10-8. Susceptibility Assessments for other wells have been completed in the 

previous WSP.  

 Wellhead Protection Area 

A map showing the 100-foot protected radii and the 6-month, 1-year, 5-year, and 10-year ground water 

travel radii are given in Chapter 10-8.  The well protection radii are calculated using the formula found in 

the susceptibility assessment as provided by the WSDOH.  

 Contamination Source Inventory 

The following are known contaminants located within the time of travel radii for Wells 1 and 2.  

 

Within the Clearwood Community, there are septic systems located within the 6-month, 1-year, 5-year, 

and 10-year time of travel radii for Wells 1 and 2. Additionally, portions of Single Tree Estates’ septic 

system are located the 5-year and 10-year radii.  

 

Clear Lake is located within the 5-year and 10-year time of travel radii.   

 

Bald Hills Road is located within the 6-month, 1-year, 5-year, and 10-year time of travel radii.  

 

There is a goat farm located near the main entrance to Clearwood Community. This is within the 5-year 

time of travel radii.  

 Notification of Findings 

The following agencies will be provided with a letter (see Chapter 10-9 for a copy of the notification 

letter) requesting information about any potential sources of contamination within the Wellhead 

Protection Radii: 

 

Property owners of potential contaminant sites (septic systems) 

 

Thurston County Sheriff’s Department 

2000 Lakeridge Dr. SW 

Olympia, WA 98502 

Thurston County Fire Marshall 

2000 Lakeridge Dr. SW 

Olympia, WA 98502 
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 Contingency Planning  

The system has a total of 598,500 gallons of storage that is able to supply 3.2 days of water usage (1,345 

ERU) based on the ADD. This storage increases the reliability of the system. In the case of increased 

water demands during the summer months, the system could reduce the demand by restricting outdoor 

irrigation or limiting community usage, such as the pool.  

 

In the event of contamination, the source of contamination would be located and the source will be 

taken offline while the source of contamination was identified and corrected. In the event the aquifer is 

contaminated and groundwater becomes inaccessible to the community, an emergency intertie or 

trucking in water from Single Tree Estates water system could be implemented and used on a short term 

interim basis while emergency responders took action. In the event of serious contamination, the 

Emergency Response Plan in Chapter 6 lists the nearby drinking water provider.  

5.2 Water Quality Analysis 

 Asbestos 

The distribution system has some portions of AC pipe. Two asbestos samples have been taken from the 

distribution system. The first was in 12/6/98 and returned an asbestos result of less than 0.98 MFL. The 

second was taken on 10/13/10 and returned an asbestos result of less than 0.1280 MFL. The MCL is 7.0 

MFL. An asbestos sample is required every 9 years. The next sample is due October 2019. 

 Bacteriological Testing 

The system is required to take 3 bacteria samples each month from representative points in the 

distribution system. An updated coliform monitoring plan is attached in Chapter 10-10.  There have 

been several coliform failures since 1997. Since the last WSP in 2011, there have been 12 failures, with 

the most recent in 2013 when there was an E. Coli failure. This was found to be connected to Well 4 

which was found to be connected to surface water. Operation of this well has stopped and there have 

been no bacteria sample failures since 2013. 

 Inorganic Chemicals (IOC) 

The most recent full IOC sample was taken in October 2012. The results from this sample are attached in 

Chapter 10-8. There were several analytes (sodium, hardness, conductivity, turbidity, nitrate, chloride, 

sulfate, and total nitrates) that were detected but below maximum contaminant levels (MCL’s). The next 

sample is due in October 2021.  

 Lead and Copper  

The distribution system was sampled for lead and copper first in 1997 and found samples above the 

action levels. Corrosion control treatment was installed in 2001. Testing occurred again in 2003 and 

there were no samples above the action levels. The system last sampled for lead and copper in 2016, 

out of the 10 required samples taken there were no exceedances.  The next round of lead and copper 

sampling is due in September 2019.  
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 Nitrates 

One nitrate sample is taken every year. The last sample was taken in September 2016 and the nitrate 

level was equal to 1.4 mg/L. The next sample is due in September 2017. The most recent sample result is 

attached in Chapter 10-8. 

 Volatile Organic Contaminants (VOCs) 

One VOC sample is taken every 6 years. The last sample was taken in September 2016 and there were 

no exceedances. The next sample is due in September 2022.  

 Synthetic Organic Contaminants (SOCs) 

One herbicide sample is required every 9 years. The last sample was taken in 2012 and there were no 

exceedances. The system is not required to sample for pesticides or soil fumigants. There has never 

been an exceedance for these test panels.  

 Gross Alpha and Radium 

One Gross Alpha and one Radium sample is required every 6 years. The last samples were taken in 2015 

and there were no exceedances. The next sample is due in September 2021.  
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6 Operations and Maintenance 

6.1 Water System Management and Personnel  

The water system is owned and managed by Clearwood Community Association. The water system 

manager oversees day to day operations of the system. A board of directors oversees decisions related 

to long term solutions, budgeting, and planning for the water system. The water system manager works 

directly with the board of directors. There are existing governing documents for the Association that 

include aspects of the water system. Chapter 10 includes the By-laws, Covenants, Declaration of 

Amended Articles of Incorporation, and a pertinent excerpt of the Rules and Regulations.  

6.2 Operator Certification 

The water system operator is required to have a WTPO 1 certification and WDM 2 certification per WAC 

246-292-050.  

6.3 Routine Operations and Maintenance 

The regular maintenance program is shown in Table 6-1, showing the task and frequency. 

Table 6-1 O&M Schedule 

Task Scheduled Frequency 

Read Source Meters Daily 

Record Static Water Level Daily 

Check NaOH tanks and check dosage rate Weekly 

Inspect locks and gates  Weekly 

Check pH and alkalinity at entry to 
distribution 

Every 2 weeks 

Collect routine coliform samples Monthly 

Inspect outside of reservoirs Monthly 

Clean NaOH injection system Monthly, as needed 

Clean / Sweep Pumphouse Monthly, as needed 

Check pH in distribution Quarterly 

Read Service Meters Quarterly 

Billing Quarterly 

Check Backup Generator Function Quarterly 

Water use Calculations Quarterly, or as-needed 

Flushing Semi-annually 

Air Release Valve Inspection Annually 

Exercising Valves Annually 

Budget Evaluation Annually 

Send Consumer Confidence Report Annually 

Prepare WUE report Annually  

Reservoir Cathodic Inspection Annually 

Cross-Connection Control:  Annual assembly testing, surveys performed on 5-year cycle 

Clean Reservoirs Every 5 years 

Backup Generator Function Quarterly 
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6.4 Water Quality Sampling Procedures & Program 

System operator will take system samples.  Three coliform samples will be taken every month, except in 

the event of a failure, when the coliform monitoring plan is used to determine the location and number 

of repeat samples to be taken.  The system is sampled in accordance with its Water Quality Monitoring 

Schedule (WQMS). Updated WQMS are sent out by DOH annually. The latest WQMS is attached in 

Chapter 10-8. The WQMS lists the schedule shown in Table 6-2. S03 is a wellfield which comprises of S01 

and S02. Sampling procedures for the required samples can be obtained from the WSDOH.  

Table 6-2 WQMS Schedule 

 

 Lead and Copper Sampling 

Lead and Copper sampling procedures are enclosed in Chapter 10-8. Lead and copper sampling sites are 

selected based on year the homes were built. In addition, if a home is vacant during sampling, an 

alternative site would be selected. There are three homes which have historically had elevated copper, 

these are included in the sampling sites below. Current sampling sites for lead and copper testing are 

listed below in Table 6-3. 

Table 6-3 Lead and Copper Sampling Sites 

LCR Site Division Lot Address Tier  Year Built 

1 1 20 21807 Beachside Dr SE Yelm, WA 98597 1 1985 

2 3 163 17622 Beachside Dr SE Yelm, WA 98597 1 1985 

3 6 405 17525 Clear Lake Blvd SE Yelm, WA 98597 1 1985 

4 6 588 17936 Upland Dr SE Yelm, WA 98597 1 1986 

5 8 149 22635 Brookside Ct SE Yelm, WA 98597 3 1982 

6 17 47 22416 SE Vale Ct SE Yelm, WA 98597 3 1982 

7 – elevated copper 1 24 21841 Beachside Dr SE Yelm, WA 98597 3 1968 

8 – elevated copper 4 229 21748 SE Terra Ln Yelm, WA 98597 1 1994 

9 – elevated copper 11 2 17527 Pond View Ct SE Yelm, WA 98597 1 1994 

Monitoring Group Test 

Panel 

Sample Location Schedule/Status Next Sample Due 

Asbestos ASB Distribution 9 year October 2019 

Coliform Coli Distribution Monthly Monthly 

Lead / Copper LCR Distribution  3 year September 2019 

pH pH Entry to Distribution Every 2 weeks Ongoing 

Alkalinity IOC Entry to Distribution Every 2 weeks Ongoing 

pH pH 2 locations within Distribution Quarterly Ongoing 

Alkalinity IOC 2 locations within Distribution Quarterly Ongoing 

Herbicides Herb S03 9 year May 2021 

Inorganic Chemicals IOC S03 9 year October 2021 

Nitrate NIT S03 Annual September 2018 

Gross Alpha RAD S03 6 year September 2021 

Radium  RAD 228 S03 6 year September 2021 

Volatile Organic 

Contaminants 
VOC S03 6 year 

September 2022 
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6.5 Coliform Monitoring Plan and Map 

The primary sites for coliform monitoring are 9 routine sample stations located throughout the 

community, with repeat sampling occurring from homes located within 5 services of the point of failure.  

The coliform monitoring can be found in Chapter 10-10.  The system takes three routine sample per 

month from the distribution.  If there are any failures, three repeat distribution samples and a source 

sample are taken per this plan; see the Coliform Monitoring Plan for details. 

6.6 Emergency Response Program 

All primary emergency response is handled by the operator.  The operator will evaluate any trouble 

reported and either respond in person, or contact an outside support provider if the scope of work 

exceeds their capacity.  The contact list for the system shown in Table 6-4 provides a quick reference; 

more complete listings are available in Chapter 10-5. 

 

Table 6-4 Water System Contacts 

 Vulnerability Assessment 

Earthquake – No practical degree of protection against catastrophic earthquakes can be supplied; 

therefore, preparation for assessing and reacting to earthquakes is necessary. In the event of an 

earthquake, the system shall be carefully inspected and an inventory of all damages shall be made.  

Additional water quality testing will be performed in consultation with the WSDOH. Possible damage 

from an earthquake could include distribution and transmission line breaks and structural damage to 

reservoirs and pump houses.  

 

 
Emergency contact 

 
Phone number(s) 

 
Emergency contact 

 
Phone number(s) 

24 Hour Fire/Police/Medical 
Emergency Services 

911 
Fire Department /  
Ambulance Service 

360-894-2517 Day 
911 Night 

Local Law Enforcement 
(Thurston County Sheriff) 

360-786-5500 Day 
911 Night 

Water Manager – Clearwood 
Community Association 

360-894-2941 

County environmental health  
(Thurston Office) 

360-867-2500 
DOH regional engineer 
 

360-236-3030 

Department of Ecology Spill 
Response NW Regional Office 

360-407-6300 
DOH emergency  
After hours #  

877-481-4901 

Engineering consultant 
Northwest Water Systems 

360-876-0958 
Pump service:  Tacoma Pump 
 

253-847-9352 

Electric utility: PSE 
888-225-5773 
Day/Night 

Electrician:  STMA Electrical 360-400-8658 

Water Testing Laboratory:  
Water Management 
Laboratories 

253-531-3121 
Neighboring Water System:  
Single Tree Estates 

360-878-0214 

News Media Contact: 
Clearwood Office 

360-894-2941 
DOH Coliform Monitoring and 
Water Quality: 

360-236-3045 
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Fire - In the event of a fire in a pumphouse, 911 shall be notified.  Once the emergency responders have 

deemed the area safe to enter, the site is to be disabled during inspection. If it is found to be safe after 

inspection, the wells and treatment system may be re-enabled.  If minor repairs are necessary or 

portable emergency power is needed, Tacoma Pump will be contacted for a service call. 

 

Flood – It is unlikely flood damage from heavy snow melt or heavy rains would cause flooding. However, 

if flooding occurred the reservoirs are higher than the flood level and would be safe from flooding.  

 

Power Outages – Power outages will almost certainly be the most common emergency condition facing 

the system. The system has a generator to serve Wells 1 and 2.  

 

Vandalism/Terrorism - Small water systems are potential targets of vandalism and terrorism.  

Fortunately, most small water systems also attract little attention.  Wellhead and pump controls are 

secured inside the locked pumphouse. Reservoir hatches will be locked.  Any evidence of vandalism shall 

be investigated and water quality samples shall be taken if there appears to be any evidence of 

tampering with the reservoir, pumphouse, or other point at which contaminants could enter the system.  

 

Volcanic Activity - Because of the system’s location, vulnerability to volcanic activity is low.  The most 

likely impact of volcanic activity would be ash fallout from a regional event. Volcanic ash is therefore 

unlikely to present any problem for the system.  

6.7 Cross Connection Control 

Clearwood Water System has an existing Cross Connection Control program. In 2005 and in 2011, a 

revised CCCP was established and is included in Chapter 10-11. 

 

The system serves residential homes, camping lots, a small grocery store/deli, and swimming pool 

facilities. The swimming pool has a double check valve assembly at the water inlet. This should be 

changed to a RPBA when replaced. There is also a RPBA at the RV dump station.  

6.8 Consumer Confidence Reports (CCR) 

A copy of Clearwood’s most recent CCR is included in Chapter 10-12. CCR’s are posted on Clearwood 
Community Association’s website. Postcards are distributed to each connection with a link to access the 
online CCR.  

6.9 Record Keeping 

The system generates a number of different types of records that must be kept.  The water system 

maintains these records.  The records and the periods over which records are maintained are shown in 

Table 6-5. 
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Table 6-5 System Records  

Type of Record Time Kept Reporting 

Utility Billing Records 3 years N/A 

Receipts 3 years N/A 

Power Bills 3 years N/A 

Taxes Indefinitely N/A 

Check Registers 3 years N/A 

Taxes and Financial Reports 7 years N/A 

System Planning Documents Until Irrelevant As Requested 

Engineering Drawings Indefinitely As Requested 

WFI Current Annually 

Contracts As Necessary N/A 

Work Orders 3 years N/A 

Operating Permit Current N/A 

Correspondence with Customers Indefinitely Upon Request 

Correspondence with Government Indefinitely N/A 

Site Visit Reports 1 year Upon Request 

Bacteriological Tests Indefinitely Monthly 

Nitrate Tests Indefinitely Annually 

IOC Indefinitely Upon Testing 

VOC Indefinitely Upon Testing 

SOC Indefinitely Upon Testing 

Radionuclide Indefinitely Upon Testing 

Lead and Copper Indefinitely Upon Testing 

Other Water Quality Indefinitely Upon Testing 

Contracts Indefinitely Upon Request 

CCC Documents Indefinitely Upon Request 

Water Well Reports Indefinitely Upon Request 

Drawdown Tests Indefinitely Upon Request 

Source Meter Readings Indefinitely Upon Request 

Consumer Confidence Reports Indefinitely Annually 

 

6.10 O&M Deficiencies 

Clearwood needs to develop Standard Operating Procedures (SOP’s) before the new treatment plant is 

placed online as well as the corrosion control treatment. 

 

Clearwood needs to meter operational use when possible and record accurate estimates when metering 

is not possible to determine annual operational usage.  
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7 Distribution Design and Construction Standards 

7.1 Design and Constructions 

All construction of new or replacement facilities shall be subject to the following specifications: 

• The current Standard Specifications of the Washington State Department of Transportation 

• American Water Works Association (AWWA) standards 

• Applicable standards adopted under Washington Administrative Code 

• Standards and details adopted by Clearwood Community Association. 

 

By submittal of this water system plan, the system may initiate distribution system replacements and 

upgrades without submission of a design report in accordance with WAC 246-290-125. The projects that 

request exemption are discussed in Section 8.0.  

 

Under WAC 246-290-125, the system will complete the following.  

• Maintain a current department approved WSP that includes standard construcito nspecifications 

for distribution mains 

• Maintain a completion of construction form in accordance with WAC 246-290-120(5) and make 

this available upon request for review by the department 

 

All distribution replacements, upgrades, and modifications shall comply with the system’s construction 

standards and details in effect at the time of work. The system’s engineer and WSP should be consulted 

prior to any estimate, design, or construction. The system’s engineer shall approve all extensions or 

replacements funded by the system.  

 

The system will require plans and specifications for any new project, except those projects exempted 

from project submittal under WAC 246-290-120 (1), to be prepared in writing under the supervision of a 

registered professional engineer and approved by the State Department of Health prior to construction.  

The typical standards and details for service meter, gate valves, and trench details are attached.  Future 

reports prepared and stamped by a licensed professional engineer may modify these standards.  All 

projects shall be reviewed and certified by the design engineer. 

 

The Water System Service Area Maps are available in Chapter 10-4. All existing waterlines are 2-inch to 

10-inch PVC, AC, and HDPE pipe. A map of the distribution pipe sizes and types is attached in Chapter 

10-2. The system can replace mains that were previously approved up to one size larger without project 

approval from DOH.  
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8 Improvement Program 

8.1 Recent Improvements 

The system is in process of source approval and treatment for their two new wells which will allow the 

system to have additional source capacity. The preliminary permit for these wells has been submitted to 

DOE.  

8.2 Sanitary Survey Items 

Table 8-1 Sanitary Survey Improvements 

Item Type Status Date 
Completed 

1. Well #1 casing vent must be permanently 
attached to the well. 

Deficiency Completed 3/30/16 

2. Physically disconnect Well #4 from the system, 
remove locked gate valve 

Deficiency Completed 3/30/16 

3. Lead and Copper sampling must be collected from 
Tier 1 sample sites.  

Observation Completed 9/1/16 

4. Install a downturned vent on Well #2.  Recommendation Completed 2017 

5. Install a source sample tap prior to the 
hydropneumatic tap or write up SOP’s for 
collecting a source sample for Well #1 at the tap 
after the hydropneumatic tanks.  

Recommendation Completed 2017 

6. Install a source sample tap in the pipe in the well 
vault or write up SOP’s for collecting a source 
sample for Well #2 at the blow off adjacent to the 
well vault.  

Recommendation Completed 2017 

7. Install a dedicated post treatment sample tap near 
the hydrant or write SOP’s for proper flushing and 
sample collection at the hydrant. 

Recommendation Completed 2017 

8. Adopt installation standards for backflow 
assemblies and include them in your adopted 
Standard Plans and Details. 

Recommendation Completed 2017 

9. Install a new or re-orient the reservoir sample tap 
so an investigative sample can be collected from 
the reservoirs.  

Recommendation Completed 2017 

10.  Schedule a pre-plan meeting with our office to 
begin work on updating your water system plan.  

Recommendation Completed 6/21/17 

 

8.3 Prioritizing Improvements and Schedule 

Clearwood needs to continue to address their distribution system improvement plan as laid out in the 

2011 WSP. This should help in addressing leakage throughout the distribution system. Table 8-2 from 

the 2011 WSP is included in Chapter 10-14 for reference. The 2011 WSP recommended several 

improvements. These items and progress are listed below:  
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Table 8-2 Distribution Improvement Schedule 

Project  Improvement Previous 
Anticipated 
Completion Date 

Updated 
Anticipated 
Completion Date 

Progress 

 Source Meter Calibration 2011 2011 Completed 

 Tank Inspection 2013 n/a Completed. The tanks 
were inspected in 
2015. The inspection 
reports are attached in 
Chapter 10-16. 

D-1 Water Main Replacement – N 
Clearlake Blvd SE (0.9 miles of 6” 
and 8” AC with 10” PVC) 

2015 2027 None 

D-2 Water Main Replacement – Blue 
Hills Dr. (0.7 miles of 8” and 10” 
AC with 10” PVC) 

2018 2030 
 

None 

D-3 Water Main  Replacement  - 
Blue Water Dr. (0.9 miles of 4” 
and 8” AC with 10” PVC) 

2021 2033 None 

D-4 Water Main Replacement – 
Rampart Dr. SE (0.9 miles of 6” 
and 8” AC with 8” PVC)  

2024 2036 None 

D-5 Water Main Replacement in 
Divisions 1, 2, and 3 (1.9 miles of 
4”, 6”, and 8” AC with 8” PVC) 

2027 2039 None 

D-6 Water Main Replacement on 
Upland Dr., Clearland Dr., and E 
Clearlake Blvd SE (1.0 miles of 6” 
and 8” AC with 8” PVC) 

2030 2045 None 

D-71 Water Main Replacement on 
Clear View Ct. and Overlake Ct. 
to N Clearlake Blvd SE (existing 
6” AC with 8”PVC) 

2031 2048 None 

D-82 Service Meter Replacement 
Phases 1-10 

2011 to 2016 2022 to 2029 None 

D-9 Leak Detection 2013 2021 The DSL decreased 
significantly in 2013 
and 2014, however, it 
has since crept back 
up above 10% and 
needs to be 
addressed.  

O-1 Updated Water System Plan 2017 2028 In process, this 
document 

1. The 2011 WSP provided a cost estimate for project D-7. The cost per foot was estimated at 

$35/ft, this is likely closer to $80-$100/ft.  

2. The 2011 WSP cost estimate for service meters provided by the system was $18,000 per year. 

This has been updated to match the reserve study.  
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Distribution replacement projects are expected to be funded through assessment funds, if approved. 

The system does have a hydrant replacement fund from impact fees. Other improvement projects will 

be funded through the water system reserve.  

 

Clearwood also had a goal of replacing at least 125 service meters per year beginning in 2011. Phases 1-

5 and 10 have been completed so far. The system is working on the remaining phases.  

Table 8-3 Service Meter Replacement Schedule 

Phase Year Community 
Division(s) 

Status Replacement 
Year 

1 2011 1, 2, 5, 18 Completed 2022 

2 2012 4 Completed 2023 

3 2013 3, 11 Completed 2024 

4 2014 6, 10, 17, 19 Completed 2025 

5 2015 6, 16 Completed 2026 

6 2018 7, 16 To do 2029 

7 2019 7, 8, 12 To do TBD 

8 2020 8, 9 To do TBD 

9 2021 13, 14, 15 To do TBD 

10 2017 6 Completed 2024 

 
Table 8-4 Service Meter Setter Replacement Schedule 

Phase Community 
Division(s) 

Status Replacement 
Year 

1 1, 2, 5, 18 To do 2032 

2 4 To do 2033 

3 3, 11 To do 2034 

4 6, 10, 17, 19 To do 2035 

5 6, 16 To do 2036 

6 7, 16 To do 2039 

7 7, 8, 12 To do 2020 

8 8, 9 To do 2020 

9 13, 14, 15 To do 2020 

10 6 To do 2021 

 

Table 8-5 2011 WSP Hydrant and Water Main Installation and Replacement Schedule 

Phase New Water 
Mains 

Replacement 
Year 

1 Yes 2027 

2 Yes 2030 

3 Yes 2033 

4 Yes 2036 

5a Yes 2039 

5b Yes 2042 

6 Yes 2045 

7 Yes 2048 

(2002) No 2032 

(2009) No 2039 

Other No 2034 

Near Maintenance Bldg. No 2043 
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8.4 10 and 20 year Improvement Schedule 

Table 8-6 lists the system improvements over the next 10 years. The projects correspond with the tables 

in Section 8.3. The Clearwood Community Association has prioritized approval and construction 

of the new wells and treatment facility, thus pushing ongoing capital improvement projects to 

further dates. This will also allow the community to fund the new improvements and future 

replacement projects. The community has an emergency fund if a planned replacement needs 

to occur sooner than planned in the reserve study. 

 

Table 8-6 10 Year Improvement Schedule 

Year Improvement 

2021 Installation of treatment plant (iron, manganese, and corrosion) 

Source approval for two new sources and connection to system 

Service Meter Setter Replacement, Phase 10 

2022 Service Meter Replacement Phase 1 

2023 Service Meter Replacement Phase 2 

2024 Service Meter Replacement Phase 3 

2025 Service Meter Replacement Phase 4 

2026 Service Meter Replacement Phase 5 

2027 Hydrant Replacement, Phase 1 

Distribution Replacement, D-1 

2029 Service Meter Replacement Phase 6 

2030 Intertie to Single Tree Estates (WSID 79423C) 

Hydrant Replacement Phase 2 

Distribution Replacement, D-2 

 
Table 8-7 20 Year Improvement Schedule 

Year Improvement 

2032 Service Meter Setter Replacement, Phase 1 

2033 Hydrant Replacement, Phase 3 

Distribution Replacement, D-3 

Service Meter Setter Replacement, Phase 2 

2034 Hydrant Replacement, Phase Other 

Service Meter Setter Replacement, Phase 3 

2035 Service Meter Setter Replacement, Phase 4 

2036 Hydrant Replacement, Phase 4 

Distribution Replacement, D-4  

Service Meter Setter Replacement, Phase 5 

2039 Hydrant Replacement, Phase 5a, 

Hydrant Replacement Phase (2009) 

Distribution Replacement, D-5 

Service Meter Setter Replacement, Phase 6 
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8.5 Other Improvements 

Clearwood has drilled a 6” test well and an 8” well as additional sources. These sources need to be 

approved for use and treatment designed and approved by WSDOH.  

 

Clearwood needs to meter operational use when possible and record accurate estimates when metering 

is not possible to determine annual operational usage.  
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9 Financial Program 

The financial analysis in this chapter has been prepared under the assumption of a 3% ongoing annual 

inflation of expenses. Profit and loss analyses from 2011-2016 are attached in Chapter 10-14. Clearwood 

currently collects revenue from a tiered rate structure. A 10-year budget has been prepared using Form 

3.3 from the WSDOH guidance; it is attached in Chapter 10-14.  

9.1 Income 
Clearwood collects annual member dues from each household. Annual fees are as follows:  
 

Table 9-1 Annual Member Dues 

General Assessments – maintenance/operation budget $562.00 

General Reserves – major maintenance/replacements $145.00 

Future Reserves – new amenities $15.00 

Water Service Charges – base rate $185.00  

Water Meter Fee $140.00 

Total $1,047.00 

 

Customers are billed quarterly for water usage. The following table lists the water consumption tiered 

rates:  

Figure 9-1 Water Rates 

Water Consumption (cubic feet) Rate per 100 cubic-feet 

Up to 2,500 $2.30 

2,501 to 3,500 $3.45 

3,501 +  $4.55 

   

Clearwood also has a $50.00 disconnect/reconnect fee in place. Clearwood funds water system 

operations with usage rates and a water meter fee. Additionally, Clearwood has two separate reserve 

assessments and impact fees for capital improvements.  To pass the special assessment fees, it has to be 

voted on by the membership. However, board could vote in an increase but this would then be ratified 

by the membership.  

9.2 Expenses 
Operating expenses anticipated by the water system in the next 6 years are shown in Chapter 10-15.  

Fees are assumed to increase at 3% per year in accordance with inflation, except sampling and 

permitting which is increased at 5%. Sampling and engineering expenses tend to be variable. Most of the 

engineering fees will be incurred during preparation of this WSP and source approval and treatment for 

the new sources. Sampling fees vary dependent on the sampling required and if for example, repeat 

coliform samples are required.  

9.3 Reserves 
Clearwood has three reserves for capital improvement projects: Impact Fees for Hydrant Replacement, 

Water System Reserves funded by a separate Water Base Assessment and funds remaining at year end 

in Water System Operations, and General Reserve (emergency reserve) funded by a separate General 
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Reserve Assessment. These funds will ensure the water system’s expenses will not result in cash 

shortages effecting system operations.  

9.4 Affordability  
The financial obligation for each connection as listed above is a minimum of $1,032 per year. This does 

not include water usage charges. However, this includes all member fees to the community, not just the 

water system. A portion of the maintenance and operation budget is allotted to the community pool, 

restrooms, roads, and other community areas.  

 

The per-connection financial obligation for just water service charges is $185 year for a base rate plus 

$140 for a meter fee. The total is $325 with the addition of a usage rate. The average medium 

household income in Thurston County in 2015 was $61,677. The 1.5% guideline estimated by DOH is 

equal to $925/year. The annual water system dues for Clearwood members are less than the guideline.  

9.5 Current and Projected Rates 

In the 2011 WSP, a special assessment request of $180/year per lot for 20 years was requested to fund 

the Restricted Joint Water/Road Project. Clearwood did not pass this assessment.  

 

All rates are set by resolution; they are first presented to the Board of Directors and then adopted by 

the Association. The Association has changed the tiered structure amounts and cost per tier since its 

original adoption. The community should consider adjusted the member and water rates yearly with 

inflation. The tiered rate structure is expected to remain.  
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10 Miscellaneous Documents 

 

Supporting Documents Include: 

 

Chapter 10-1 WFI/Operating Permit/Sanitary Survey 

Chapter 10-2 Site Plans  

Chapter 10-3 Meter Data 

Chapter 10-4 Zoning Maps 

Chapter 10-5 Emergency Response Plan 

Chapter 10-6 Well Log 

Chapter 10-7 Water Rights/WUE 

Chapter 10-8 Water Quality 

Chapter 10-9 Wellhead Notification Letters 

Chapter 10-10 Coliform Monitoring Plan 

Chapter 10-11 Cross Connection Control Policy 

Chapter 10-12 
Corporation Documents, Covenants, Rules and 
Regulations, By-laws, Land Agreements 

Chapter 10-13  Local Government Consistency Checklist 

Chapter 10-14 Budget and Improvement Schedule 

Chapter 10-15 Construction Standards 

Chapter 10-16 Tank Inspection Reports 

Chapter 10-17 Hydraulic Analysis (from 2011 WSP) 

Chapter 10-18 Water Loss Action Control Plan 

Chapter 10-19 SEPA Environmental Checklist 

  

 

 



12/1/2017 Operating Permit

https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/OpPermitSingleSys.aspx 1/1

 
Help

Individual System View - CLEARWOOD - Water System Id - 13615U 

 Compliance Actions  Operating Permits  Operators  Reports  Water Use Efficiency   
 General Information  Source Information  Samples  Exceedances  Water Quality Monitoring

Schedule  
 Last Permit Color Issued: Green                              Last Permit Issued Date:  6/1/2017 

Last Permit Issued Definition: Green: Systems in this category are considered adequate for existing uses and adding new
service connections up to the number of approved service connections.

Current Color: Green               Current Color is what the calculated permit color would be based on information as of
11/30/2017 

Current Color Definition: Green: Systems in this category are considered adequate for existing uses and adding new service
connections up to the number of approved service connections.

Override Comments: 

Current Permit Conditions:
 

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports
  

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
 Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
 by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
 243 Israel Road S.E. 2nd floor 

Tumwater, WA 98501
Mail: 
PO BOX 47822

 Olympia, WA 98504-7822 
Phone: (360) 236-3100 

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
 Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and Support or

call 360-236-4593.

http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/CompActionSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/OpPermitSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/MandOperSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/ReportSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/WUESingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/GenInfoSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/SourceSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/SamplesSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/ExceedSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/SingleSystemViews/MonReqSingleSys.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20EHATS@doh.wa.gov
































DOH 331-011 (Rev. 01/03) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ONE FORM PER SYSTEM  
RETURN TO:  Southwest Regional Office POB 87423 Olympia WA 98504-7823  

1.  SYSTEM ID NO. 
13615 U 

2.  SYSTEM NAME 3.  COUNTY  4.  GROUP 
A 

5 .  TYPE 
 

Comm Clearwood Thurston 
 
 

 

6.  PRIMARY CONTACT NAME & MAILING ADDRESS 7.  OWNER NAME & MAILING ADDRESS                           8.  Owner Number:   

Albert Darrow Clearwood Community Association 

21603 N. Clearlake Blvd SE                                                        TITLE:  Manager  Albert Darrow                                      TITLE:  Operator 

Yelm, WA 98597 21603 N. Clearlake Blvd SE 

 Yelm, WA 98597 
  

STREET ADDRESS IF DIFFERENT FROM ABOVE STREET ADDRESS IF DIFFERENT FROM ABOVE 

ATTN ATTN   

ADDRESS ADDRESS 

CITY                                               STATE                                         ZIP CITY                                                STATE                          ZIP 

 
 

   9.  24 HOUR PRIMARY CONTACT INFORMATION   10.  OWNER CONTACT INFORMATION 

   Primary Contact Daytime Phone:    (360) 894-4187    Owner Daytime Phone:  (360) 894-4187 

   Primary Contact Evening Phone:   (360) 789-3785    Owner Evening Phone:   

   Primary Contact Mobile/Cell Phone:     Owner Mobile/Cell Phone:  

   Fax:    E-mail:  adarrow@clearwood.org    Fax    E-Mail: adarrow@clearwood.org 

WAC 246-290-420()) requires that water systems provide 24-hour contact information for emergencies. 
 

11. SATELLITE MANAGEMENT AGENCY – SMA (check only one) 

X Not applicable (Skip to #12)                                                             

Owned and Managed                                              SMA NAME:_____ _____________________________     SMA Number:___________ 

 Managed Only    

 Owned  Only                                              
 
 

12.  WATER SYSTEM CHARACTERISTICS (mark ALL that apply) 

 Agricultural  Hospital/Clinic X Residential 

 Commercial / Business  Industrial  School 

 Day Care  Licensed Residential Facility  Temporary Farm Worker 

 Food Service/Food Permit  Lodging  Other (church, fire station, etc.): 

 1,000 or more person event for 2 or more days per year  Recreational / RV Park  _________________________________ 
 
 

13.  WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons) 

 Association  County  Investor  Special District 660,000 

 City / Town  Federal X Private  State  
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15. 16  
SOURCE NAME 
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18. 
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USE 

20 
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TREATMENT 

22. 
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24. 
SOURCE LOCATION 
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LIST UTILITY’S NAME FOR SOURCE 

AND WELL TAG ID NUMBER. 
 

Example:  WELL #1  XYZ456 
 

IF SOURCE IS PURCHASED OR INTERTIED, 
LIST SELLER’S NAME 
Example:   SEATTLE 
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S01 Well #1 AAD169 8”     X        X   Y      X 60 90 SE SW 31 16N 3E 

S02 Well #2 BCK267 10”     X        X   Y      X 66 340 SE SW 31 16N 3E 

S03 WF (S01, S02)   X         X         X 60 430 SE SW 31 16N 3E 

S04 In Act 02/27/1998 Well #3 No tag  X          X         X 40 425 SW SW 32 16N 3E 

S05 Well #4 AEC890  X            X Y      X 45 300 SW SW 32 16N 3E 

 

WATER FACILITIES INVENTORY (WFI) FORM 
 

Lydia
Text Box
Northwest Water Systems
Kevin Odegard
P.O. Box 123
Port Orchard, WA 98366

Lydia
Text Box
360-876-0958

Lydia
Text Box
360-876-0958

Lydia
Line

Lydia
Line

Lydia
Text Box
kevin@nwwatersystems.com

Lydia
Line

Lydia
Text Box
Northwest Water Systems

Lydia
Text Box
119



DOH 331-011 (Rev. 01/03) 

 

 
 

 
 

 

 

35.    Reason for Submitting WFI:  (To be completed by system submitting form – not a Sentry feed) 
 

X Update-Change     ٱUpdate-No Change    ٱ Inactivate    ٱ Re-Activate    ٱ Name change    ٱ New System      ٱOther_____________ 

 
 

If this water system serves 100 OR MORE single-family residences, please enter the total number 
of service connections on line 25, then skip to lines 29, 35 and 36.  

 If this water system serves LESS THAN 100 single-family residences, complete entire form. 

 

ACTIVE SERVICE 
CONNECTIONS 

DOH USE ONLY! 
CALCULATED 

ACTIVE 
CONNECTIONS 

DOH USE ONLY! 
APPROVED 

CONNECTIONS 

25.   SINGLE FAMILY RESIDENCES (How many of the following do you have?)    

A.  Full Time Single Family Residences (Occupied 180 days or more per year) 1,040 
B.  Part Time Single Family Residences  (Occupied less than 180 days per year) 0 
26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)  

A.  Apartment Buildings, condos, duplexes, barracks, dorms 0 
B.  Full Time Residential Units in Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 0 
C.  Part Time Residential Units in Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0 
27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)  

A.  Recreational Services (Campsites, RV Sites, Spigots, etc.)    

B.  Institutional, Commercial or Industrial Services  343   

28.  TOTAL SERVICE CONNECTIONS 1,383   

29.  FULL-TIME RESIDENTIAL POPULATION  

A.  How many residents are served by this system 180 or more days per year?  2750 

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 
 A.  How many part-time residents are present each month?             

 
 B.  How many days per month are they present? 

            

 31. TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 A.  How many visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 

2000 2000 2000 2000 2500 3000 3000 3000 3000 2500 2000 2000 

 B.  How many days per month are they present? 
30 30 30 30 30 30 30 30 30 30 30 30 

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 A.  If you have schools, daycares, or businesses connected to 
your water system, how many students, daycare children 
and/or employees are present each month? 

10 10 10 10 20 20 20 20 10 10 10 10 

 B.  How many days per month are they present? 
30 30 30 30 30 30 30 30 30 30 30 30 

 
 

33. ROUTINE COLIFORM SCHEDULE 
 

JAN 
 

3 

FEB 
 

3 

MAR 
 

3 

APR 
 

3 

MAY 
 

3 

JUN 
 

3 

JUL 
 

3 

AUG 
 

3 

SEP 
 

3 

OCT 
 

3 

NOV 
 

3 

DEC 
 

3 

 
 

34. GROUP B NITRATE SCHEDULE 
This will be suppressed for all Group  A systems 

 

QUARTERLY 
 

ANNUALLY 
 

ONCE EVERY 3 YEARS 

   

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge. 
 
SIGNATURE:                                                                                           __________________  DATE:         
 
 PRINT NAME:       ___________________ TITLE:       
 















Year Residential Community  Total Demand

Unmetered 

Accounted

Total 

Production DIFFERENCE DSL Residential ERU

2011 52,226,213 1,790,188 54,016,401 758,815 67,059,489 13,801,903 18% 1034

2012 51,624,903 3,342,295 54,967,198 850,670 72,754,251 18,637,723 23% 1034

2013 52,260,793 2,851,221 55,112,014 1,094,670 59,297,622 5,280,278 5% 1034

2014 50,639,503 3,524,855 54,164,358 292,500 58,189,861 4,318,003 6% 1034

2015 53,302,749 844,390 54,147,140 93,750 62,961,776 8,908,386 14% 1034

2016 53,984,274 935,330 54,919,604 93,750 66,241,945 11,416,091 17% 1034



Well 1 Well 2 Well 4 Total ADD

01/31/2013 311,501 1,888,013 1,637,095 3,836,609 123,762

02/28/2013 253,092 1,369,276 2,327,074 3,949,442 141,052

03/31/2013 334,069 1,397,428 1,977,375 3,708,872 119,641

04/30/2013 453,402 1,893,536 2,312,452 4,659,390 155,313

05/31/2013 451,971 1,956,446 2,502,383 4,910,800 158,413

06/30/2013 430,704 1,824,077 2,649,478 4,904,259 163,475

07/31/2013 703,862 3,201,716 4,434,401 8,339,979 269,032

08/31/2013 666,615 2,932,965 3,224,236 6,823,816 220,123

09/30/2013 662,728 699 4,588,054 5,251,481 175,049

10/31/2013 569,895 3,086,904 571,026 4,227,825 136,381

11/30/2013 144,565 3,603,542 0 3,748,107 124,937

12/31/2013 704,877 4,676,462 0 5,381,339 173,592

Total 59,741,919

01/31/2014 652,353 3,206,584 3,858,937 124,482

02/28/2014 609,986 3,554,129 4,164,115 148,718

03/31/2014 710,533 3,425,598 4,136,131 133,424

04/30/2014 854,566 3,239,262 4,093,828 136,461

05/31/2014 756,773 3,492,825 4,249,598 137,084

06/30/2014 889,612 4,005,710 4,895,322 163,177

07/31/2014 1,329,093 6,141,308 7,470,401 240,981

08/31/2014 1,047,366 4,972,130 6,019,496 194,177

09/30/2014 984,599 4,596,670 5,581,269 186,042

10/31/2014 829,956 3,557,944 4,387,900 141,545

11/30/2014 684,222 3,657,900 4,342,122 144,737

12/31/2014 1,300,537 4,416,984 5,717,521 184,436

Total 58,916,640

01/31/2015 907,471 4,403,611 5,311,082 171,325

02/28/2015 910,492 4,130,066 5,040,558 180,020

03/31/2015 717,025 3,277,491 3,994,516 128,855

04/30/2015 965,191 3,361,895 4,327,086 144,236

05/31/2015 629,435 3,624,717 4,254,152 137,231

06/30/2015 771,785 6,828,406 7,600,191 253,340

07/31/2015 1,292,545 5,960,190 7,252,735 233,959

08/31/2015 1,067,333 4,918,224 5,985,557 193,082

09/30/2015 833,752 3,966,868 4,800,620 160,021

10/31/2015 852,483 3,630,800 4,483,283 144,622

11/30/2015 857,732 3,801,300 4,659,032 155,301

12/31/2015 892,772 4,094,656 4,987,428 160,885

Total 62,696,240

01/31/2016 715,224.0 3,231,661 3,946,885 127,319

02/29/2016 1,115,328 3,932,709 5,048,037 174,070

03/31/2016 842,629 3,749,425 4,592,054 148,131

04/30/2016 764,751 3,661,670 4,426,421 147,547

05/31/2016 1,052,003 4,848,109 5,900,112 190,326

06/30/2016 1,053,349 4,809,140 5,862,489 195,416

07/31/2016 1,079,428 4,991,030 6,070,458 195,821

08/31/2016 1,409,999 6,796,108 8,206,107 264,713

09/30/2016 1,036,638 4,786,080 5,822,718 194,091

10/31/2016 930,071 4,338,152 5,268,223 169,943

11/30/2016 857,863 3,662,740 4,520,603 150,687

12/31/2016 312,891 1,747,772 2,060,663 66,473

Total 61,724,770

*12/31/16 record is unusually low and may not be reflective of total December production



Residential Connections ‐ Count

2012 2013 2014 2015 2016

Vacant with home ‐ zero usage 50 28 69 46 12

Part Time 222 313 204 224 236

Full Time 768 699 767 770 792

Total 1040 1040 1040 1040 1040

Residential Connections ‐ Summary of Usage

GPY GPD ADD GPY GPD ADD GPY GPD ADD GPY GPD ADD GPY GPD ADD

Vacant with home 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Part Time 2,952,087 8,088 36 4,945,970 13,551 43 2,863,456 7,845 38 3,099,540 8,492 38 3,855,140 10,562 45

Full Time 47,516,132 130,181 170 38,547,754 105,610 151 48,661,551 133,319 174 48,951,843 134,115 174 46,559,537 127,560 161

Total 50,468,218 138,269 43,493,724 119,161 51,525,008 141,164 52,051,383 142,607 50,414,676 138,122

Recreational Connections ‐ Count

2012 2013 2014 2015 2016

Vacant ‐ zero usage 241 52 241 235 64

Usage 72 261 72 78 249

Total 313 313 313 313 313

Recreational Connections ‐ Summary of Usage

GPY GPD GPY GPD GPY GPD GPY GPD GPY GPD

Vacant 0 0 0 0 0 0 0 0 0 0

Usage 1,004,048 2,751 7,496,778 20,539 790,666 2,166 999,373 2,738 2,862,566 7,843

Residential + Recreational GPY 51,472,266 50,990,502 52,315,674 53,050,756 53,277,242

Full Time Residential

ADD 166 gpd/ERU

MDD 492 gpd/ERU

2012 2013 2014 2015

2016

2016

2012 2013 2014 2015



MDD ERU MDD ERU MDD ERU MDD ERU MDD ERU

Full Time 768 699 767 770 792 Multiplier

Part Time* 111 157 102 112 118 0.5

Recreational ** 24 87 24 26 83 0.33333333

Store*** 836 2 331 1 519 1 1,381 3 387 1 2

Community*** 18,314 37 15,623 32 19,314 39 4,627 9 5,125 10 2

Operational *** 4,661 9 5,998 12 1,603 3 514 1 514 1 2

DSL 47,062 96 12,044 24 5,376 11 23,893 49 19,515 40

Total ERU w/DSL 1,047 1,012 947 970 1,045

951 987 937 921 1,005

PHD (w/o DSL) 615 gpm 635 gpm 607 gpm 598 gpm 644 gpm

676 gpm 720 gpm 663 gpm 660 gpm 709 gpm

*assumes part time ERU are equivalent to 0.5 ERU for each part time connection during peak use days

** assumes recreational ERU are equivealanet to 0.3 ERU for each connection based on annual usage as compared to part time connections. Recreational and part time are likely present concurrently

***assumes MDD= 2xADD

2012 2013 2014 2015 2016

Calculated

MDD*N 515,150 497,707 466,167 477,150 514,097

MDD w/o DSL 468,088 485,663 460,792 453,257 494,582

Actual

MDD from monthly source reads none available 457,354 409,667 430,677 450,012

System MDD/MDD=N 930 833 875 915

2012 2013 2014 2015 2016

PHD (w/o DSL, assuming all PT are present)

Total ERU w/o DSL
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Adopted by the Clearwood Board of Directors January , 23 2016. Last Revised January , 20 2016 

 

 

This response plan will cover the response and handling of a 

contamination of Clearwood Community's drinking water system.  Once a 

contaminate has been identified or it becomes necessary to use Well 4 

(deemed a none potable source of water) disinfection and notification must 

be performed according to this plan.  Well 4 should only be used if there is 

no other means of supplying the adequate amount of water to support the 

water demand needed by the community.  
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Emergency Response Plan Check List 
 Yes No Response 

Will Well #4 Need to be Run   This Well is contaminated and 
should be handled as if E-coil is 
present.  

Is There a Contamination 

 Coliform?   Contact the State Department 
Of Health for the next step. 

E-coli?   Contact the State Department 
Of Health for the next step. 
Resource man power to notify 
all water consumers within 24 
hours 

What will need to be chlorinated? 

 Well # 1&2   Follow Well 1&2 Emergency 
Response Plan (chlorination) 

Well #4   Follow Well 4 Emergency 
Response Plan (chlorination) 

Reservoirs- is 
shock 
chlorination 
needed? 

  Follow Reservoir Emergency 
Response Plan (chlorination) 

Flushing should be only used to remove a contaminate and not to pull or flush the 
chlorine though the system. 
 Hydrants   Follow Flushing Procedures- 

Hydrants 
Blow Off Valve(s)   Follow Flushing Procedures- 

Blow Off Valves. 
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Emergency Notification Process 
1. Notification that there is an emergency this could be from the State DOH, Water 

management labs, Water manager, ect. Whomever receives the notification should  

notify the President and Water Manager. 

2.  Identify type of emergency 

3. Immediately notify the State Department Of Health and determine a plan to contain 

or correct the emergency. At this time all pertinent staff, board, government officials, 

and volunteers should be contacted. (see Phone Tree below and Contact List on page 

5) 

4. Establish a point person, this will be the President(or acting president). This can be 

delegated to another person by the President.  The point person will be responsible 

for coordinating the effort and should be the only  person that will issue official 

statements to the media.   

 

 
5.  Notify all water consumers using one or more of the methods listed below. Note-In 

the case of dangerous drinking water ALL METHODS MUST BE USED. All messages 

that go out must be approved by the President or the person that has been assigned 

as the point person. 

6.  Auto dialer- This must be updated BEFORE the message is sent out and MUST contain 

all known renters (see attached for instructions). 

7.  Postings at both gates and mailboxes. These should be laminated for longevity. 
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8.  Notify the media. In cases of dangerous drinking water the DOH (State Department 

Of Health) will help with this. 

9.  Website notification- this can be done by the office staff. 

10.  Facebook or other social media. 
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Contact List 
 

Water/Maintenance 
Northwest Water Systems   Lydia Bower (360) 876 - 0958 
General Manager Mitch Waterman (360) 603 - 8845 
Water/Maintenance Manager Eric Hendrix (360) 701-7886 
Assist Water/Maint. Manager Matt Whitten (360) 894 - 0039 

Maintenance 
Maintenance Mike Crump (360) 894-0282 
Maintenance Marvin Swinford (360) 292-3077 
Maintenance   

Board of Directors 
President Malinda Poirer (360) 894 - 0696 
Vice President Brian Gerrish (360) 894 - 7945 
Treasurer Deborah Baker (360) 894- 6535 
Secretary Alexa Burns (360) 894 - 9771 
Director Lonny Bays (360) 334 - 0319 
Director Tim Shute (425) 213 - 2656 
Director Emily Martin (901) 857 - 9975 

Office 
Office Administrator Racheal Page (360) 349 - 2896 

State Department Of Health Contacts 
Chemical Monitoring Sophia Petro (360) 236 - 3046 
Coliform/Microbial Issues Charese Gainor (360) 236 - 3045 
DOH Main information Line  (360) 236 - 3030 

News Media 
KOMO TV/Radio (206) 404 - 4000 
KING 5 News (206) 448 - 5555 
Nisqually Valley News (360) 458 - 2681 

 
Emergency After Hours (360) 894 - 2323 
Front Office (360) 894 - 2941 
Office Fax (360) 894 – 2497 
Maintenance Shop (360) 894 - 4187 
Maintenance E-mail maintenance 

@clearwood.org 
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► 

► 

 

Auto Dialer Procedures 
 
Login Information 

► Htt ps:/ / www.callfi re.com 
► Login is in the top right of the web page 
► Clearwoodmaintenance@yahoo.com is the user name 
► water13615u is the password. 

 

Usine The Auto Dialer System 
► Login to Callfire 
► Click on the broadcasts button on the left side of the web page. 
► Click on new voice broadcast button on the top left of the screen. 
► Make sure the boxes for live answer and answering machine are the only ones checked. ► Under the live answer box click select a message button. 
► Either select a premade message or create a new message. 

If you need to create a new message click the create a new message button. 

► Click the text to speech button 
► Enter your message in the text box twice. This needs to be done twice just in case an 

answering machine pick up and cut off part of the beginning off. 

Once you have the message typed hit play to hear how the message will sound like. Make 

any changes that are needed. ► Once the message is complete hit the accept button. 
► Select the same message for answering machine, or create a new one by following the steps 

above. 
Once both messages have been selected click next near the bottom left of the screen. 

► Click choose list s, check the box(es) of the list(s) you want the calls to be made to, then hit 
submit. You will have to check the box "I agree to the terms of service" then click continue and 
co m p le te upload. 

► Click the continue button. 
► On the caller ID box select a phone number you want to show up on the caller ID. If you need to 

add a number that is not on the list click new and follow the directions. 

► Under Restrictions you can add a time frame on which the dialer will call during. Set this to meet 
the needs of the emergency. 

Under Automatic retry check the boxes busy and no answer. Set the minutes between retry to 

60 and times to 1 unless otherwise directed. 

► Under schedule check the start immediately box 
► Click finalize, this will start the campaign. 
► You can click "Visit campaign dash board" to see the progress. 

► 

► 
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Auto Dialer Update Procedures 

Requirements for keeping the call lists up to date 
 The Homeowner and Renter lists should be updated when changes are submitted. To provide 

the best chance in an emergency to reach as many customers as possible. 

 Each billing cycle there should be and insert with the water bill soliciting owners to keep their 

and their renters contact information up to date with the office. The insert should read "Please 

Remember to Keep Your (And Your Renters) Phone Numbers Up To Date With The Office. If 

There Is An Emergency We Will Be Notifying You By Phone." 

 Each quarter with the newsletter that goes out to Homeowner and registered renters there 

must be a section on the front page that will draw attention to it language that reads "Please 

Remember to Keep Your (And Your Renters) Phone Numbers Up To Date With The Office. If 

There Is An Emergency We Will Be Notifying You By Phone."  

Updating the call list for Home Owners 
 Log on Quickbooks on the front office computers. (you must be able to have access to Quick 

books). 

 Click reports. 

 Click on customers & receivables. 

 On second drop down page click customer phone list. 

 On the new window click excel. 

 Click create new worksheet 

 Click replace an existing worksheet 

 Click browse 

 Click Desktop and choose the "Callfire list" 

 Click open 

 Under select a sheet choose "Sheet 1" 

 Click export 

 On pop up window click yes 

 Open up the file on the desktop named "Callfire list". Go through the list and make sure that all 

of the numbers are in  the right format (xxx)-xxx-xxxx, xxx-xxx-xxxx, or xxxxxxxxxx. Remove any 

other information besides the number, and that these numbers are in column A. 

 Save this completed file and make sure it is saved as a CSV-dos file located under save as type 

drop down menu. 

Updating the call list for Renters 
 The Rental list can be found on the sever under the start menu, This PC, Documents (//Server) 

(F:), Renter folder, "Renter phone numbers". 

 Open up the rental list and select the column that has the phone numbers in it and copy it. 

 Create a new excel spread sheet and paste that into column A. 
 Go through the list and make sure that all of the numbers are in  the right format (xxx)-xxx-xxxx, 

xxx-xxx-xxxx, or xxxxxxxxxx. Remove any other information besides the number. 
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 Save this completed file as Renters.CSV and make sure it is saved as a CSV-dos file located under 

save as type drop down menu. 

 

Uploading the call lists into Callfire 
 Log on to call fire. See Login Information 

 Click contacts lists tab on the left side of the screen. 

 Click on the list you would like to update 

 Click on update 

 Click choose a file and choose the file you want to upload. Once you have selected the file click 

continue. 

 There will be a validation the will be done. If there are any errors click on the validation link and 

it will bring up a screen on how to handle these errors. 

 Once this is done and you acknowledge the errors if any this list will be ready to use.  
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Wells 1&2 Emergency Response Plan 

(chlorination) 
 Condition(s) such as the Distribution system  or Well(s) 1 and/or 2 being a  source 

of coli form or fecal contamination. If there is a emergency and Well 4 is put into 

operation it should be considered to be contaminated and should be handled as if 

E-coil is present. The Water Manager will instigate the Emergency Notification 

Process on page 3 of this plan.  If either Well 1 and/or 2 is to remain on line, 

chlorination is required (see procedure on page 5 of this plan). 

 

Start-Up Procedures 

 During this procedure record water levels.  

 Remove the lock out and tag out if there has been any placed on the Well that you are 

going to chlorinate 

 Start the flushing out of the blow off valves, and watch for discolored water (brown 

slugs) after the last one has flushed out, continue flushing the Well for a minimum of a 

half an hour. If at any time more discolored water should be flushed out the half hour 

time will have to start again. This only needs to be done if the Well has been offline 

more than a week or the Well had a test sample with unsatisfactory results. 

 During this flushing time you should also be setting up the sodium hydroxide system 

to inject chlorine into system via the caustic pump for the Well you are going to use 

and mix a batch of chlorine in the waste drum to be injected. The mixture should be 

16 oz of sodium hypochlorite per 10 inches of water in the drum. Make sure this drum 

has been extensively cleaned. 

 After the one half hour flush time, and the injector is set up. Go to the hydrant across 

the street and attach the blow off nozzle. 

 Once the hydrant is open go back to Wells 1&2 and set the Well to pump and start the 

injection system. Start with a base line of 50% stroke and 50% speed on the injection 

pump. 

 After a few minutes of running go across the street and start testing for chlorine.  The 

target concentration should be 1 to 1.5 ppm of free chlorine. Some Adjustment might 

be needed on the injection pump to achieve these levels. 

 While Wells 1 and/or 2 are online, daily test and record chlorine levels throughout the 

system. If at any time the free chlorine levels drop below .5 ppm or get above 2 ppm 

the levels must be adjusted. 

 Make sure to check the level of the chlorine left in the Reservoir daily and remix if 

needed.  
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Shut Down Procedures 
 Once the system is capable of supplying adequate safe drinking water to meet the 

water demand of the community. Two samples must be taken and have satisfactory 

results on any water source that has been off line for more than a week or that has 

had work performed on any part of it  that comes in contact with drinking water. 

 Stop chlorine injection and return the injection system back to normal operation 

 Keep testing and recording residual chlorine levels until they are zero 

 Collect samples- Must have two sets of five samples taken of different days with 

satisfactory results or whatever the DOH deems necessary. 

 DOH lifts the boil water advisory. 

 Notify users that the advisory has been lifted ( Auto Dialer, Signs at Gates, Facebook)  
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Well 4 Emergency Response Plan (chlorination) 
 Condition(s) such as Well(s) 1 and/or 2 failure or low aquifer or a natural disaster 

requiring the use of Well 4 will be identified by the Water Manager.  This Well is 

contaminated and should be handled as if E-coil is present. The Water Manager 

will instigate the Emergency Notification Process on page 3 of this plan.  If either 

Well 1 and/or 2 is to remain on line, chlorination is required (see procedure on 

page 5 of this plan). 

Start-up procedures 

 Remove Well 4 lock out and tag out   

 Ensure that the cla-valves are set to flush the water out behind the Well house 4.  

Note, both of the small valves connected to the cla-valves should be in the closed 

position. 

 Start flushing, watch for discolored water (brown slugs).  Once the water has cleared 

(no more brown slugs) continue flushing for at least one hour. Note, that if at any time 

more discolored water appears continue flushing for an additional hour. 

 Once the water has cleared and while the system is flushing begin the process of 

setting up the sodium hydroxide system to inject chlorine into the system via the 

caustic pump as follows; 

 Extensively clean the caustic system waste drum. 

 Mix 16 oz of sodium hypochlorite for every 16 inches of water in the clean caustic 

waste drum.  

 Once the flushing time is complete and the injector is ready, open the hydrant on top 

of hill and attach the blow off nozzle. 

 Set the Well 4 pump to pump up the hill by putting both small valves in the open 

position. 

 Start the injector system with a base line of 50% stroke and 50% speed on the 

injection pump. 

 Allow the system to run for a few minutes then start testing and documenting the 

chlorine levels. The target concentration should be 1-1.5 ppm of free chlorine. Note, 

the injector pump may need to be adjusted to achieve these levels. 

 Once the target concentration of chlorine has been achieved slowly open the valve at 

the top of the hill to the system. Once the valve is fully open shut down the hydrant. 

 While Well 4 is on line daily test and record the chlorine levels in the system. If the 

levels drop below .5ppm or go above 2ppm the levels must be adjusted.  

 Daily be sure to check that the caustic waste drum has adequate levels of chlorine. 

 Note; Boil Water Advisory must be maintained until Well 4 is no longer in use and the 

shut down procedures have been successfully completed.  
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Shut Down Procedures 
 Any source that has been off for more than a week and/or that has had 

repairs/maintenance performed on any part that comes in contact with water must 

have two samples that have satisfactory results prior to supplying water to the 

system. 

 Stop chlorine injection, lock out and tag out Well 4. 

 Close the valve on top of the hill at Well 4. 

 Test chlorine levels in the system until they are zero. 

 Collect samples  

 Need 2 sets of five samples taken on different days that with satisfactory results or 

whatever the DOH deems necessary. 

 DOH lifts the boil water advisory. 

 Notify users that the advisory has been lifted ( Phone messaging system, Signs At 

Gates, Facebook)   

 

  



14 
 

Adopted by the Clearwood Board of Directors January , 23 2016. Last Revised January , 20 2016 

Reservoir(s) Emergency Response Plan  

Access 

  
 The Weyerhaeuser key and "C" master lock key are located at the Maintenance 

shop on a hook on the book shelf 

 The Weyerhaeuser locks should be should be locked back onto the gate then 

gate shut. At no point should you be up at the Reservoirs and have the gate 

locked so they cannot be opened. This way it will keep people from driving in 

and getting locked in accidentally, but still allow emergency crews to the 

reservoir in case of emergency. 
 Exit the back gate of Clearwood and take a left on Baldhills road. 
 200 feet down the road there will be a dirt road off to your RIGHT and a gate. 
 Open this gate proceed through and relock the lock back onto the "T" bar and 

shut the gate. 
 Proceed down the dirt road until the first gate on your left enter this gate the 

same way as the first. 
 Proceed up the hill to the tanks on your left. The locks to access the reservoir 

and all the locks inside are all the "C" masterlock key. 
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Chlorination 

 In the case the Reservoirs need to be chlorinated the Reservoirs should be as low as 

possible but not go below 10 feet of static height. The lower the Reservoir is the better 

mixing effect it will have. 

 Before going below the 14 foot mark you will have to go to Well 1 & 2 and set the low 

alarms to the 9.5 foot level so the alarm will not call prematurely.  Also set the Wells 

pumps to start at 10 feet and shut off at 11 feet until you are ready to fill. 

 Once the water levels have reached their lower levels set the active Well to start to fill 

the Reservoirs. Set the pump start levels to 14 feet and the pump shut off levels to 

Well 1 to 23 feet and Wells 2 & 4 to 23.5 feet. As the Wells are pumping go up to the 

Reservoirs and access the top hatched to the Reservoirs. You will need the 

Weyerhaeuser Keys located at the maintenance shop, ladder, rope and the bleach. 

 Use only Clorox unscented bleach. The calculations are based on a yield of 5.7% 

chlorine. 

 For a 1 ppm dose Reservoir 1 needs 3.2 gallons Reservoir 2 needs 8.4 gallons 

 For a 2 ppm dose Reservoir 1 needs 6.4 gallons Reservoir 2 needs 16.8 gallons 

 2ppm should be a strong enough dose to kill most contaminates. For any higher 

dose take the 1ppm dose and multiple by desired ppm. 

 If the dose needed exceeds 4 ppm see Shock chlorination (Above 4 ppm) 

 Once the Reservoirs are filled let the chlorine be pull though the system under normal 

use unless the DOH directs otherwise. Flushing should be only used to remove a 

contaminate and not to pull or flush the chlorine though the system. We have found 

that trying to pull it though the system caused problems.  

  

http://www.weyerhaeuser.com/
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 Shock chlorination (Above 4 ppm)  
 

 Supplies needed: 

 bleach  

 Weyerhaeuser gate keys (located at the shop) 

 2" valve key 

 8' ladder  

 40' feet of rope 

 

 Once you have gathered all you supplies head up to the Reservoirs which are located 

outside the back gate. (See Reservoir Access) 

 In the case both Reservoirs need to be chlorinated the Reservoirs should be as low as 

possible but not go below 10 feet of static height. The lower the Reservoir is the better 

mixing effect if will have. 

 Before going below the 14 foot mark you will have to go to Well 1 & 2 and set the low 

alarms to the 9.5 foot level so the alarm will not call prematurely.  Also set the Wells 

pumps to start at 10 feet and shut off at 11 feet until you are ready to fill. 

 Once the water levels have reached their lower levels set the active Wells to start to 

fill the Reservoirs. Set the pump to hand to make sure that the reservoir will over flow 

instead of drain back into the system. As the Wells are pumping go up to the 

Reservoirs and access the top hatched to the Reservoirs. You will need the 

Weyerhaeuser Keys located at the maintenance shop, ladder, rope and the bleach. 

 Locate the isolation valve for the Reservoir(s) that you will not be chlorinating first. 

(see attached picture below) remove the lid (painted blue) and turn valve clock wise 

till fully shut and back off 1/4 turn. 

http://www.weyerhaeuser.com/
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  
 Once the tank has been isolated from the system you have to turn the valve off that 

the telemetry uses to monitor the level of water in the tanks. These are located in the 

cabinet located on the outside of reservoir 1. Turn the valve off for the tank that 

needs isolation. (see picture below) 

  
 As the reservoir is filling add the chlorine, Use only Clorox unscented bleach. The 

calculations are based on a yield of 5.7% chlorine. For every  1 ppm dose Reservoir 1 

needs 3.2 gallons Reservoir 2 needs 8.4 gallons. 

  AT NO TIME CAN THIS WATER BE ALLOWED TO FLOW BACK INTO THE SYSTEM. Once 

filled isolated the reservoir from the system and allow contact time.  

 The cathotic protection systems will have to be turn off by switching off the main 

breaker. 

  Once It has had enough contact time dump the reservoir out of the drain valve. 
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 Once the reservoir has drained Set Well 1 and 2 to run. You will need to leave one 

person here to monitor the pressures in the system. During the filling process great 

care need to be taken in monitoring the water level in the filling reservoir. Until it 

reaches normal operational range the system will be susceptible to large spikes in 

water usage, such as fire flow or a spike in normal usage. If at any time there ceases to 

be a positive flow of water into the reservoir you MUST open the other reservoir. If 

this does happen the process needs to be repeated. 

 During the filling process monitor the chlorine levels. The ending result should be no 

more than 4ppm or less than 1ppm of free chlorine. If the chlorine level exceeds 4ppm 

after the tank is filled to capacity let the tank over flow until the level drops below 4 

ppm. If the level drop below 1 ppm while filling add more till you reach 1ppm. 

 Once the first Reservoir is full repeat with the second reservoir if needed. At no time 

should a clean reservoir be online with a contaminated one. To avoid this the reservoir 

changed with the well running and someone monitoring pressures. First isolate the 

clean tank then open the contaminated one to start the filling/chlorination process. 

 Once both tanks are disinfected and are between 1ppm and 4 ppm follow the 

neutralizing guide. (see Neutralizing The Chlorine In The System)   
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Cleaning 
 

 Supplies needed: 

 2 - 1 1/4 inch box wrenches 

 Pressure washer, hoses and wand 

 Garden hose 

 bleach 3 gallons for reservoir 1 6 gallons for reservoir 2. 

 Safety goggles  

 Respirator with chemical rated filters 

 Rain suit 

 Weyerhaeuser gate keys (located at the shop) 

 2" valve key 

 A pan big enough to disinfect your shoes 

 8' ladder  

 5 gallon gas can 

 Only 1 reservoir should be isolated and cleaned at a time. 1 reservoir MUST be 

left in operation to be able to supply water and fire flow to the community. 

  Once you have gathered all your supplies head up to the Reservoirs which are 

located outside the back gate. (See Reservoir Access) 

 Locate the isolation valve for the Reservoir(s) that you will need to clean. (see 

attached picture below) remove the lid (painted blue) and turn valve clock wise 

until fully shut and back off 1/4 turn.
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 Once the tank has been isolated from the system you have to turn the valve off 

that the telemetry uses to monitor the level of water in the tanks. These are 

located in the cabinet located on the outside of reservoir 1. Turn the valve off 

for the tank that needs isolation. (see picture below) 

  
 The cathotic protection systems will have to be turn off by switching off the 

main breaker. 

 Open up the drain valve and fully drain the reservoir (see above picture for 

location) 

 Once the reservoir is empty open all 3 hatches on the reservoir. The hatch on 

the tank just needs a key to open. The 2 lower hatches will need to have all the 

bolts taken off to be opened. Be careful to not damage or allow the gasket to 

come in contact that can contaminate it. 

 At no time should anything or anyone enter the reservoir without disinfecting 

any of their surface that will come in contact with surfaces inside the 

reservoir. 

 Bleach the pressure washer hoses and wand. Set these inside the reservoir 

 Connect the hoses to the pressure washer and the end of the garden hose to 

the spigot located inside the cabinet located on reservoir 1 

 Set up the chemical feed system on the pressure washer and make sure the 

chemical feed knob is set fully open. 

 Install the black chemical feed tip into the end of the wand. 

 Fill the tray 3/4 of the way up in front of the hatch to be able to disinfect your 

boot before entering the tank. 

 Put on your protection equipment: Goggles, respirator, and rain suit. 

 Stand in the tray with the beach and make sure that the bottoms of your boots 

are disinfected. 

 Enter the tank. 
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 Connect the wand to the pressure washer hose and hold the handle down on 

the wand 

 Have the person outside turn the water on at the spigot and let the air purge 

from system. 

 Once all the air is out while still holding the trigger down start the pressure 

washer but turning on the kill switch and choke. Pull the start cord until it starts. 

After a few seconds of warm up slowly turn the choke off.  

 Starting at the top of the tank and working down the goal is covering every 

square inch of the interior. Once you get to the floor you should work from the 

furthest part of the floor towards the drain trying to get most of the water into 

the drain as possible. 

 Once clean close the  drain valve and pour bleach for a 2 ppm dose to the floor 

of the tank. (see Reservoir(s) Emergency Response Plan Chlorination) 

 Close the hatches and install the gasket after disinfecting it. 

 install the bolts and tighten them down in a star pattern. 

 Set Well 1 and 2 to run. You will need to leave one person here to monitor the 

pressures in the system. The pressures should stay between 40 and 80 psi. This 

can be done  by cycling well 1 on and off. Well 2 should only be used if well 1 

cannot keep the pressure about 40 psi. Caution must be taken to not cause a 

water hammer effect, if possible the cycling of the well should only be done 

once the pressure has stabilized.  

 If the other reservoir is believed to be contaminated and needs to be shock 

chlorinated close that reservoir off and open the clean tank and let fill. Once the 

clean tank is back in normal operational range follow the same steps for the 

contaminated reservoir. If the other reservoir is not believed to need shock 

chlorination add chlorine to the this reservoir for a 2ppm does then open the 

cleaned reservoir. (see Reservoir(s) Emergency Response Plan Chlorination) 

 During the filling process great care need to be taken in monitoring the water 

level in the filling reservoir. Until it reaches normal operational range the 

system will be susceptible to large spikes in water usage, such as fire flow or a 

spike in normal usage. If at any time there ceases to be a positive flow of water 

into the reservoir you MUST open the other reservoir. If this does  happen the 

process needs to be repeated. 

 Once the first reservoir is within normal operational range if needed you can 

start cleaning on the other reservoir. 

 During this process the chlorine level should be monitored. The ending result 

should be no more than 4ppm or less then 1ppm of free chlorine. If the chlorine 

level exceeds 4ppm after the tank is filled to capacity let the tank over flow until 

the level drops below 4 ppm. If the level drop below 1 ppm while filling add 

more bleach till you reach 1ppm. 
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 Once both tanks are back online go back to normal operation. If needed set 

chlorine to be injected at the wells. (See Wells 1&2 Emergency Response Plan 

(chlorination) or Well 4 Emergency Response Plan (chlorination)).  

 If additional chlorine is not needed please follow,  Neutralizing The Chlorine In 

The System 
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Neutralizing The Chlorine In The System 
 Normal use of the system will dissipate the chlorine naturally. Once the chlorine has 

had contact time with the system take the chorine injection system offline and do not 

add more chlorine to the Reservoirs. Set Well 1, 2 & 4  to start pumping at 14 feet and 

turn off Well 1 at 23 feet Well 2&4 at 23.5 feet. This will give a good turnover rate and 

help dissipate the chlorine left in the system 

 Once the level of chlorine has gone down below detectable levels set the Wells back 

to normal operation. 

 Do not add a neutralizing agent to the Reservoirs. This will just sit on the bottom of 

the Reservoirs for weeks and make any further attempt to chlorinate the system 

almost impossible. 
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Flushing Procedures 

Hydrants 
 You will need the flow gauge, hydrant wrench and the laptop to log the flushing. Flow, 

time and pressure should be logged. 

 While flushing the hydrant you MUST try to direct the flow of the water in the 

direction where it will have the least damage. Always be aware of where the water is 

flowing and pay attention if the water is going somewhere it could cause damage. 

 The hydrant should be flushed for a minimum of 10 minutes after the last discolored 

water and air has been flushed though. If any discolored water or air is noticed the 

time must be reset.  

 If the flushing is being used to pull Chlorine though the system keep flushing until the 

desired ppm is obtained. 

 After flushing is completed shut off the hydrant and be sure that the hydrant is fully 

closed and not leaking. Make sure to inspect where the water has discharged and 

repair any damage. 

Blow-Off Valve(s) 
 You will need a fire hose, pipe wrench, a nozzle, and an adapter. Time must be logged. 

 While flushing the Blow-Off valve(s)you MUST try to adjust the flow of water to where 

it will cause the least damage. Always be aware of where the water is flowing and pay 

attention if the water is going somewhere it could cause damage. 

 The Blow-Off Valve(s) should be flushed for a minimum of 5 minutes after the last 

discolored water and air has been flushed through. If any discolored water or air is 

noticed the time must be reset. 

 If the flushing is being used to pull Chlorine though the system, keep flushing until the 

desired ppm is obtained. 

 After flushing is complete, shut-off the Blow-Off Valve(s) and be sure that the hydrant 

is fully closed and not leaking. Make sure to inspect where the water has discharged 

and repair any damage. 

 

 



 

Emergency Response  
 

This section includes the following information: 

Emergency Response Plan ....................................................................................................... 1 
Provides phone lists for emergency contacts and response actions for specific events. 

Water Shortage Plan ............................................................................................................. 2 
Provides a framework for establishing voluntary and mandatory water use restrictions if 
the water system experiences a water shortage due to a natural disaster or other 
unplanned event. 

 

A quick reference list for emergency contacts is provided below. A longer list with additional 
contacts is provided in the Emergency Response Plan (Part 2). 

 
Emergency Contacts Phone 

Northwest Water Systems 360-876-0958 

Fire/Police/Emergency 911 

Thurston County Environmental Health 360-867-2500 

Washington DOH SWRO 360-236-3030 

Washington DOH Coliform Manager 360-236-3045 

Washington DOH Emergency Hotline (24-hour) 877-481-4901 

Electrical utility: PSE 888-225-5773 

Pump repair: Tacoma Pump and Drilling 253-847-9352 

Electrician: STMA Electrical   360-400-8658 

Engineer: Northwest Water Systems, Inc. (NWS) 360-876-0958 

 
Describe what you will do if the following emergencies happen to your system: 

 

Power outage 

Well pump failure 

Water line break 

Electrical problem 

Coliform MCL violations 

   Contact PSE  

   Contact Tacoma Pump and Drilling 

   Isolate. Contact Northwest Water Systems  

   Contact STMA Electrical  

   Post notice, take additional samples 
 
 

DOH Notification requirements 
Many of the actions described in this plan must accompany notification of the Washington State 
Department of Health (DOH). DOH may provide additional technical assistance beyond the 
scope of this emergency response plan. See Section 10 for a list of responses which includes 
DOH notification requirements. 



 
 
 
 
 

Emergency Response Plan 1 

Section 1: Emergency Response Mission and Goals 
Statement: Safe and reliable drinking water is vital to every community. Protecting the water 
supply is a high priority. Preparing for emergencies is a vital step to maintaining these priorities. 

 
Goal #1: Understand and organize a communication network. 
Goal #2: Determine the possible emergencies and likelihood of occurrence. 
Goal #3: Establish appropriate levels of security. 
Goal #4: Evaluate alternative sources of water and the viability of each. 

 
Section 2: System Information 

 
 

System ID Number 13615 U 

System Name and Address Clearwood Water System 
21603 N Clearlake Blvd SE 
Yelm, WA 98597 

Directions to system From E Yelm Ave and 181 St NE, continue SE on SR 507, turn 
right on Bald Hill Rd SE. Bald Hill Rd SE will tee with Lawrence 
Rd SW, turn left to continue on Bald Hill Rd SE. Follow Bald Hill 
Rd SE for 4.8 miles until a sign for Clearwood Community 
Association and turn left onto N Clear Lake Blvd SE. The office 
is on the right-hand side. 

Basic description and location 
of system facilities 

The Clearwood water system has 2 active wells. There are two 
reservoirs located on the very south end of the community near 
the intersection of Bald Hill Rd and Weyerhaeuser Truck Rd SE. 

Location or Town 12 miles SE of Yelm, WA 

Population served and number 
of service connections 

2,250 people 1 1 ,342 connections 

Name of system owner or 
person with primary 
responsibility 

Clearwood Community Association 

Name, title, and contact 
information of person 
responsible for implementing 
the emergency plan 

Northwest Water Systems 



Section 3: Chain of Command - Lines of Authority 
 

Name Title Responsibility Phone 
Number 

 
 

Northwest 
Water Syst. 
 
 

System 
Manager 

General 

Manager 

 

- Manages the emergency 
- Performs inspections, maintenance, 

and sampling 
- Relays critical information 
- Assesses facilities 
- Delivers door hangers or delegates 

someone to complete this if needed 

 
 
 
360-876-0958 

 

Malinda 
Poirer 

 

Board 
President 

- Provides information to regulatory 
agencies, the public, and news media 

- Approves all communications to 
external parties 

- 

 
 

360-894-0696 

 
Racheal 
Page 

 
Office 
Admin 

- Receives phone calls and keeps a log 
of events 

- Provides a standard, scripted message 
to those who all with general questions 

 
360-894-2941 

 
Section 4: Events That Cause Emergencies 

 

1 Type of Event Probability or risk 
(High, Medium, Low) 

Comments 

Earthquake Medium 
System is in an area that is vulnerable to 
earthquakes. 

Flood Low Floods are of low concern. 

High Winds High 
System is vulnerable to high winds and 
possible trees falling 

Ice Storm Low Unlikely 

Drought Medium 
Be aware of decreased well yield during dry 
summers 

Terrorism/Vandalism Low Check security measures (locks) regularly. 

 
Section 5: Severity of Emergencies 

Definitions and Descriptions 

Level I: Minor failure, failure which requires mechanical repairs or replacement, will not take more 
than one day and water quality is not affected 
Level II: Major failure, requires costly mechanical repairs or replacement, will not take more than a 
week and water quality is not affected 

Level Ill: Catastrophic correctible failure, water source cannot be used, but corrections can be made 
and the water system will be usable in the foreseeable future. Alternative sources may or may not be 
sought 
Level IV: Catastrophic uncorrectable failure, water source will not be able to be used in the 
foreseeable future if at all. Source is abandoned and alternatives are sought. 



Section 6: Emergency Notification 
 

Local Notification List Day Evening 

Police/Fire/Ambulance/Imminent Risk 911 911 
Local Health Jurisdiction: Thurston County 360-867-2673 360-867-2500 

Water Testing Laboratory: Water 
Management Laboratory Inc. 

253-531-3121  

Local Emergency 911 911 

Water System Operator: Northwest Water 360-876-0958 360-876-0958 

Neighboring System: Single Tree Estates 360-878-0214 253-212-5433 

System Owner Rep: General Manager 360-603-8845   360-603-8845 

News Media Contact: General Manager 360-603-8845  

Engineer: Northwest Water Systems 360-876-0958 360-876-0958 
 

State Notification List Day Evening 
State Police 360-273-1034 911 

Division of Drinking Water Regional Office 360-236-3030  

State Testing Laboratory 206-418-5400  

DOH Regional Engineer 360-236-3030  

DOH Coliform 360-236-3045  

24-hr DOH Emergency Number 877-481-4901 877-481-4901 

DOE Spill Response 253-395-6750  

Call Before You Dig 800-424-5555 800-424-5555 
 

Service/Repair Notification List Day Evening 
Electrician: STMA 360-400-8658  

Electric Utility: PSE 888-225-5773  

Pump Specialist: Tacoma Pump and Drilling 253-847-9352 253-847-9352 

 

 
Notification Procedures 

Who is 
Responsible 

 
Procedures 

Notifying customers Manager/Board 
President 

Door to door, telephone, or fliers 
to all 

Alerting law enforcement, DOH, and local 
health authority 

Manager/Board 
President 

Telephone communications of 
the nature of emergency and 
assistance required. 

Contacting service & repair contractors Manager Telephone communication of the 
services required. 

Contact neighboring water systems, if 
necessary 

Manager/Board 
President 

Telephone communications of 
the nature of the emergency. 

Procedures for issuing a health advisory DOH and 
Manager 

Door to door, telephone, or fliers 
to notify all in the area. 

Other procedures, as necessary Manager/Board 
President 

Decisions based on situation. 

 



Section 7:  Water Quality Sampling 

Water sampling Basic steps to conduct sampling

Coliform See Coliform Monitoring Plan, depending on emergency sample all 
sources

Nitrate/Nitrite Flush tap 10 minutes, fill 1 cube container, get to lab within 24 
hours

Total organic carbon See sampling techniques provided by lab or water system manager 
Total halogenated organic 
carbon (TOX) See sampling techniques provided by lab or water system manager 

Cyanide Flush tap 10 minutes, fill 1 cube container, get to lab within 24 
hours

 
Section 8:  Effective Communication 

Designated public spokesperson:  Manager or current Board President 

Develop possible messages in advance and update them as the emergency develops: 

Our water system has experienced a failure. The proper authorities have been 
notified and professionals are evaluating the situation as I am speaking. As I do 
not currently have all the necessary information available, I will refrain from 
comment at this time until a complete evaluation of the situation has been made. 
Thank you for your time and your concern, and I will inform you of any 
information I receive. 

 
Section 9:  Vulnerability Assessment 

 
Description  Vulnerability Mitigating Actions 

Security 
Improvements

Sources Wellheads located on 
private property Low 

Fence surrounding wellhead 
and 24 hour recorded video 
surveillance 

Secure 

Storage Locked reservoir hatch 
and surrounding fence Low 

Locked and alarmed hatches, 
locked fence with razor wire, 
and 24 hour recorded video 
surveillance

None 

Treatment 
Sodium hydroxide 
addition for corrosion 
control 

Low 
Fence surrounding building, 
locked doors, 24 hour 
recorded video surveillance 

None 

Pumphouses Inside Pumphouse Low 
Fence surrounding building, 
locked doors, 24 hour 
recorded video surveillance 

Alarm 

 
Section 10:  Response Actions for Specific Events 

In any event, there are a series of general steps to take:  

1. Confirm and analyze the type and severity of the emergency. 

2. Take immediate action to reduce injuries, save lives, and prevent system damage. 

3. Make repairs based on priority demand. 

4. Return your system to normal operation 

The following table identifies the assessment, set forth immediate response actions, define 
necessary notifications, and describe important follow-up actions.   



 

 

 

Emergency  Action

Short Emergency Power 
Outage 

Assessment: Short term
Immediate Actions: Determine if or when the generator is needed to fill 

the tanks
Notifications: Notify users if issues arise 
Follow-up Actions: Restore to normal operations 

Extended Emergency 
Power Outage 

Assessment: Long term
Immediate Actions: Determine if or when the generator is needed to fill 

the tanks. Secure a company to fill the propane tank
Notifications: Notify users if issues arise 
Follow-up Actions: Restore to normal operations 

Waterline Break 

Assessment: Requires repair
Immediate Actions: Call emergency locate. Excavate and repair
Notifications: Notify affected residents and inform of progress
Follow-up Actions: Flush and sample as needed 

Pump Failure 

Assessment: Requires repair
Immediate Actions: Try to determine cause of failure. If no cause can be 

found, call for repair
Notifications: If severe, contact board president. If possible water 

shortage, notify residents and DOH as needed. 
Follow-up Actions: Flush and sample as needed 

Microbial Contamination 

Assessment: Variable
Immediate Actions: Contact DOH and follow their plan 
Notifications: Follow coliform monitoring plan, notify DOH, Board 

of Directors, and residents 
Follow-up Actions: Flush and sample as needed, per DOH 

requirements

Chemical Contamination 

Assessment: Identified surface contamination 
Immediate Actions: Contact DOH and follow their plan. Possible hazmat 

may need to be called in. If safe, set up a 
containment zone

Notifications: Notify DOH, Board of Directors, residents, and 
possibly hazmat

Follow-up Actions: Flush and sample as needed, ensure safety

Chemical Contamination 

Assessment: Contaminations due to testing 
Immediate Actions: Contact DOH and follow their plan. Try to locate the 

possible sources of contamination  
Notifications: Notify DOH, Board of Directors, residents, and 

possibly hazmat
Follow-up Actions: Flush and sample as needed, ensure safety

Vandalism/Terrorism 

Assessment: Variable
Immediate Actions: Determine the extent of damage and if there is any 

public health risk
Notifications: Notify Board of Directors. If public health risk, notify 

DOH and affected residents 
Follow-up Actions: Flush and sample as needed, ensure safety



Reduction or loss of 
pressure 

Assessment: Variable
Immediate Actions: Determine what causes the reduced or loss of 

pressure. If there is a public health risk, notify DOH, 
Board of Directors, and affected residents. 

Notifications: Notify Board of Directors. If public health risk, notify 
DOH and affected residents 

Follow-up Actions: Flush and sample as needed, ensure safety

Drought 

Assessment: Normal year rain fall is far less than normal or 
aquifer levels are dropping below season normal

Immediate Actions: Assess if water restriction will need to be instituted
Notifications: DOH, Board of Directors, and residents
Follow-up Actions: Continue to monitor rainfall and aquifer levels until 

they have returned to normal seasonal levels

Minor Earthquake 

Assessment: Minor seismic activity
Immediate Actions: Assess any damage to the wells or tanks. Repair 

leaks as they arise, monitor leakage.  
Notifications: Notify Board of Directors. If public health risk, notify 

DOH and affected residents 
Follow-up Actions: Flush and sample as needed. Leak detection may 

need to assess remaining leaks.  

Major Earthquake 

Assessment: Major seismic activity
Immediate Actions: Assess any damage to the wells or tanks. 

Depending on severity of damage, sections may 
need to be isolated. The mains between the wells 
and tanks are first priority. Repair leaks as they 
arise, monitor leakage. 

Notifications: Notify Board of Directors. If public health risk, notify 
DOH and affected residents 

Follow-up Actions: Flush and sample as needed. Leak detection may 
need to assess remaining leaks.  

Hazardous Materials 

Assessment: Identified surface contamination 
Immediate Actions: Contact DOH and follow their plan. Possible hazmat 

may need to be called in. If safe, set up a 
containment zone.

Notifications: Notify DOH, Board of Directors, residents, and 
possibly hazmat

Follow-up Actions: Flush and sample as needed 

Electronic Equipment 

Assessment: Requires repair
Immediate Actions: Try to determine the cause of failure. If no cause 

can be found, call for repair.  
Notifications: If severe, contact board president. If possible water 

shortage, notify residents and DOH as needed.
Follow-up Actions: Flush and sample as needed.  

Major Forest Fire 

Assessment: Major forest fire may threaten Clearwood 
Immediate Actions: Set the tank limits to turn off at 23.5’ and start at 

22.5’ to maximize the available water in the tanks. If 
the power is already out or it may go out, set the 
generator to automatic.

Notifications: Board of directors, residents 
Follow-up Actions: Assess for damage, return to normal operation if 

possible. 



Section 11:  Alternative Water Sources 

Water systems within one-quarter mile Feasibility of connecting

Single Tree Estates Permanent well produces 160 gpm, there is no storage. A 
transmission line would need to be installed. 

 
Alternative Sources Name Well ID Treatment 

Clearwood Well 4 S05 AEC890 
Chlorination 
Required 

 



Section 12:  Curtailing Water Usage 

Water Curtailment Measure Actions 
Inform residents prior to an emergency 
situation to voluntarily reduce usage 

Pass out pamphlets on how water can be saved with 
letters of concern 

Check water meters and investigate possible 
system leakage 

Call repair facility to fix any problems.  

Limit or discontinue community usage. Discontinue all community property irrigation and filling 
of swimming pool.  

Actively pursue a water curtailment plan, ask 
residents for ideas, decide on enforcement 

Write plan down and distribute to residents. Water 
Manager will coordinate with Board President to develop 
plan. 

Enforce water curtailment plan, determine 
usage limitations 

Make observations and suggestions, write and collect 
fines 

Examine alternative sources and determine 
viability 

Contact neighboring facilities to determine availability 

 
Section 13:  Returning to Normal Operation 

Action Description and actions
Ensure equipment is operational Physically inspect rotating equipment, water leaks 

Check incoming voltage Use multimeter and check incoming voltage   

Check system pressures Inspect pressure switch and ensure the on and off pressures 
correlate with the gage

Inspect, flush, and disinfect 
system 

Manager and support staff will flush and disinfect system as 
necessary. 

Perform water samples Draw water samples and deliver to testing laboratory 

Coordinate with WSDOH Manager coordinates with the WSDOH on system conditions and 
water quality results. 

Restore system to normal Inform residents of full operational capacity 
 
Section 14:  Training 

Water system manager Trained on proper sampling techniques and basic mechanical knowledge to 
determine extent of problem 

Water system manager Expected to be the immediate responder and make proper decisions on 
what to do 

Field support Trained on the existing equipment and be available for repair response 
Administrative support Trained on giving information and documentation of incidents and accidents 

 
 

 

 

 

 

 



Section 15:  Plan Approval 

This plan is officially in effect when reviewed, approved, and signed by the following: 
 
Name and Title Signature Date

Northwest Water Systems 
Water System Manager  

Malinda Poirer 
Board President  

 



Water Shortage Plan             2 
 
Section 1: Events that Cause Water Shortages 

Event Probability or Risk 
(High – Med – Low) 

Immediate or 
Anticipated Event Comments 

Drought Low N/A Drought is not common in this 
area. 

Earthquake Medium Immediate Earthquake is possible.  

High Winds Medium Anticipate System is vulnerable to high wind 
events. Power is disrupted.  

Water 
Contamination Low N/A Sources are regularly monitored 

for contaminants 

Inadequate 
planning to 

meet demand 
Low N/A 

A practice of conservative 
planning. The system has drilled a 
new source to meet build-out 
system demands.  

Shallow Wells Low N/A Well does not have trouble 
meeting demand. 

Inadequate 
pumping 

equipment 
Low N/A 

Pumps are adequate for demand. 

Seawater 
Intrusion Low N/A 

Monitor chloride concentrations 
and practice of conservative 
planning. 

Water waste Medium Anticipate Regular monitoring of DSL. 

 
Section 2: Supply and Demand Evaluation 
 

Source ID Well 
Depth 

Pump 
Size Water Right Info Notes 

S01 89 ft  
Qi= 100 gpm 
Qa=160 afy 

 

S02 87 ft  
Qi= 425 gpm 
Qa=529.2 afy 

 

S04 70 ft  
 No longer in use due to iron metabolizing 

bacteria 

S05 146 ft  
See S02 No longer in use, connected to surface 

water 
 

# 
Services 

Estimated average 
gallons per day from 

source 

Estimated peak 
day gallons per 
day from source 

Estimated average 
gallons per day 

used per residence 

Estimated peak 
day use per 
residence 

1,342 186,538 gpd 681,736 gpd 139 gpd/ERU 508 gpd/ERU 

 
 

 



Section 3: Defining Stages and Criteria of a Water Shortage 
Stage I: Minor Shortage 
Voluntary Measures 

Reducing water consumption during a potential or actual water shortage 

Stage II: Moderate 
Shortage- Mandatory 
Measures 

Mandatory demand reduction during an actual water shortage 

Stage III: Severe - 
Rationing Program 

Institute rationing program during long periods of drought without 
causing hardship 

 
Section 4: Alternate Water Sources 

Water Systems within ¼-mile   Feasibility of Connecting 

Single Tree Estates  As there is not existing intertie, water could be 
transported from Single Tree Estates to Clearwood. 

 

Switching to a Back-up Well Well ID 
Required testing 
before bringing 
on-line 

Special considerations and 
procedures 

Well #4 AEC890 Satisfactory 
Coliform sample 

 A boil water advisory would 
be issued and DOH 
notification.   

 
Section 5: Effective Communication 
 
In the event of a water shortage, the following message may be used to communicate a need for 
reduced water use: 
 

The potential exists for a less-than-normal water supply.  We 
have taken the precaution of issuing a mandatory reduction in 
water use effective immediately.  Please use water wisely during 
this time.  Options for alternative water sources will be explored.   
 

Section 6: Demand Reduction Alternatives 
 

Water Conservation Measures Actions necessary for implementation  

Voluntary Program - Limit water use.  Prepare and post water conservation information 
at entrances to community 

 
Section 7: Demand Reduction Alternatives 
 

Stage Criteria Actions Implementation 

1 Potential water 
shortage 

Reduce water 
consumption 

Implement voluntary water use reductions, 
initiate a public information program 

2 Actual water 
shortage 

Mandatory 
demand 
reduction 

Reduce water use for main flushing. 
Irrigation prohibited. Reduce in-house 
water use.  

3 Periods of long 
drought 

Institute rationing 
program 

All public water uses not required for 
health or safety prohibited.  









 

 

 

Water Right Self-Assessment Form for Water System Plan. 

Water Right 

Permit, 

Certificate, or 

Claim # 

*If water right is 

interruptible, 

identify limitation 

in yellow section 

below 

WFI Source # 

If a source has 

multiple water 

rights, list each 

water right on 

separate line 

Existing Water Rights 

Qi= Instantaneous Flow Rate Allowed (GPM or CFS) 

Qa= Annual Volume Allowed (Acre-Feet/Year) 

This includes wholesale water sold 

Current Source Production – Most Recent 

Calendar Year 

Qi = Max Instantaneous Flow Rate Withdrawn (GPM or CFS) 

Qa = Annual Volume Withdrawn (Acre-Feet/Year) 

This includes wholesale water sold 

10-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

20-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

Primary 

Qi 

Maximum 

Rate Allowed 

Non-Additive 

Qi 

Maximum 

Rate 

Allowed 

Primary 

Qa 

Maximum 

Volume 

Allowed 

Non-

Additive Qa 

Maximum 

Volume 

Allowed 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 10 Years  

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 10 Years 

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

1. G2-01008 S01 100 gpm  160 AFY  90 gpm 10 gpm    90 gpm 10 gpm   90 gpm 10 gpm   

2. G2-23124 S02, S04
1
 425 gpm  529.2 AFY  320 gpm 105 gpm 182 AFY 347.2 AFY 525 gpm

2
 (100 gpm) 205 AFY 324.2 AFY 525 gpm (100 gpm) 223 AFY 306.2 AFY 

3.                   

4.                   

  TOTALS = 525 gpm  529.2 AFY  410 gpm 115 gpm 182 AFY 347.2 AFY 525 gpm -100 gpm 205 AFY 324.2 AFY 525 gpm -100 gpm 223 AFY 306.2 AFY 

Column Identifiers for Calculations: A B C =A-C D =B-D E  = A-E F =B-F  G =A-G H =B-H 

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology. 

Application 

Number 

New or Change 

Application? 
Date Submitted 

Quantities Requested  

Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa 

G2-29197 New Application 3/3/1995 1000 gpm   529.2 AFY 

G2-23124@1 Change Application 7/22/2014 525 gpm   529.2 AFY 

       

 

INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above. 

Name of Wholesaling 

System Providing Water  

Quantities Allowed 

In Contract 

Expiration 

Date of 

Contract 

Currently Purchased 

Current quantity purchased through intertie  

10-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

20-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

Maximum 

 Qi 

Instantaneous 

Flow Rate  

Maximum 

Qa 

Annual 

Volume 

Maximum 

Qi 

Instantaneous 

Flow Rate  

Current 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

Annual 

Volume 

Current 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

10-Year 

Forecast 

Future Excess 

or 

(Deficiency) 

Qi 

Maximum 

Qa 

10-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

1                 

TOTALS =                

Column Identifiers for Calculations:  A B  C =A-C D =B-D E =A-E F =B-F G =A-G H =B-H 

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible. 

Water Right # Conditions of Interruption Time Period of Interruption 

1   

2   

3   

 

ADDITIONAL COMMENTS: 

1. There is an overriding water right certificate for G2-23124 to allow Well 4 (S05) to replace Well 3 (S04) as Well 3 is 

no longer used. Well 4 is now an emergency source. 

2. 525 gpm is estimated to be limited to withdrawal from Wells 5 and 6 through the G2-23124@1 change application. 

This won’t allow additional instantaneous withdrawal from S02. 





























































































Annual Performance Report - 2007
Water Use Efficiency

Date Submitted: 12/10/2009

 Report submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

YesIs your water system fully metered? 

Fully Metered was set to Yes as default - no data provided

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

__________To__________12-Month WUE Reporting Period: 

gallons

gallons

gallons

 %3-year annual average 

15.2 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

10,414,470Distribution System Leakage – Annual Volume TP – AC 

58,323,825Authorized Consumption (AC) – Annual Volume 

68,738,295Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

No__________Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

Customer Goal (Demand Side): 

WUE Goals: 

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 

Include any other information that describes how you and your customers use water efficiently: 



Annual Performance Report - 2010
Water Use Efficiency

Date Submitted: 6/22/2011

Julie Rhey-BaumannReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

YesIs your water system fully metered? 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

YesIncomplete or missing data for the year?

12/31/2010To01/01/201012-Month WUE Reporting Period: 

Wasn't keeping good enough track of unmetered water for flushing.

gallons

gallons

gallons

 %3-year annual average 

9.6 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

5,789,189Distribution System Leakage – Annual Volume TP – AC 

54,595,383Authorized Consumption (AC) – Annual Volume 

60,384,572Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

Yes03/19/2011Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

Meters are read every 3 months , there for if a leak or high usage is seen by the reader a courtesy 
letter is posted to the residents door . Next reading is a follow up.This helps the household to fix 
there leaks . Have found usage has lowered. They have a web site to find tips on conservation.

Customer Goal (Demand Side): 

WUE Goals: 

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 

Include any other information that describes how you and your customers use water efficiently: 



supply side goals 1. Keep with our 10% or less leakage, 2. keep with our leak detection every 5 
years, 3. keep better track of our accounted for water usage on flushing,4. Web site information on 
water tips, 5. water has a booth at 2 special public meeting per year. 6. Rate increase on tiers for 
2011. 7. Residentual meter replacement project to begin 2011, will be continual for ever. 8. flow 
meters to be replaced for all wells in 2011.                                                                                    
Customer side goals 1. they get courtesy letters on high usage or a spinning meter on there leaks, 2. 
the new rate increase will have them use water more efficiently, 3. they have the web site to find tips 
on consevation.

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2011
Water Use Efficiency

Date Submitted: 4/10/2012

albert darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2011To12/01/201012-Month WUE Reporting Period: 

gallons

gallons

gallons

14.4 %3-year annual average 

18.3 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

12,284,273Distribution System Leakage – Annual Volume TP – AC 

54,775,216Authorized Consumption (AC) – Annual Volume 

67,059,489Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

No08/20/2011Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

the goal will be to maintain the current annual and peak day consumption per 
customer. Customer education plays a large part in assuring that WUE goals are created, adopted 
and achieved. Customer education will continue to be provided through periodic mailings of water 
use statistics showing year to date standings.

Customer Goal (Demand Side): 

WUE Goals: 

The authorized water use is close to last years totals. 

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 

Include any other information that describes how you and your customers use water efficiently: 



supply side goals 1. Keep with our 10% or less leakage, 2. keep with our leak detection when 
needed, 3. keep better track of our accounted for water usage on flushing,4. Web site information on 
water tips, 5. water has a booth at 2 special public meeting per year. 6. Rate increase on tiers for 
2011. 7. Residentual meter replacement project has begun in 2011, will be on a 10 years cycle 
continual for ever. 8. flow meters have been replaced for all wells in 2011.                                           
                                         

Customer side goals 1. they get courtesy letters on high usage or a spinning meter on there leaks, 2. 
the new rate increase will have them use water more efficiently, 3. they have the web site to find tips 
on conservation.

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2012
Water Use Efficiency

Date Submitted: 2/5/2013

albert darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2012To12/01/201112-Month WUE Reporting Period: 

gallons

gallons

gallons

17.5 %3-year annual average 

24.5 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

17,796,171Distribution System Leakage – Annual Volume TP – AC 

54,958,080Authorized Consumption (AC) – Annual Volume 

72,754,251Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

No08/18/2012Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

reduce annual domestic demand per customer by 12%
reduce peak demand per customer by 10%
We are currently using tier rate structure and customer education through pamphlets at our annual 
meetings.

Customer Goal (Demand Side): 

WUE Goals: 

from 2011 to 2012 the average domestic demand has decreased by 3% 
from 3rd quarter 2011 to 3rd quarter 2012 the peak gallons consumed decreased by 15%

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 



Include any other information that describes how you and your customers use water efficiently: 

reduce leakage to 10% in 5 years.
 have done a distribution side leak detection. We have started to repair main and service line leaks. 
We are also continuing are meter replacement program. In 2013 a new tier rate will be going to the 
membership that will help water conservation on the demand side

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2013
Water Use Efficiency

Date Submitted: 3/26/2014

albert darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2013To12/01/201212-Month WUE Reporting Period: 

gallons

gallons

gallons

16.6 %3-year annual average 

7.1 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

4,185,608Distribution System Leakage – Annual Volume TP – AC 

55,112,014Authorized Consumption (AC) – Annual Volume 

59,297,622Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

No08/18/2012Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

reduce annual domestic demand per customer by 12% reduce peak demand per customer by 10% 
We are currently using tier rate structure and customer education through pamphlets at our annual 
meetings.

Customer Goal (Demand Side): 

WUE Goals: 

In 2013 we have seen a 2% increase in consumption. We feel this in closely in line with out historic 
averages. We are continuing are education and have implemented a new tier system that has a 
greater conservation in mind. With this we hope to maintain or lower our average gallons consumed 
per day in 2014.

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 



Include any other information that describes how you and your customers use water efficiently: 

In 2012 Clearwood had a distribution leakage percent of 24.5%. We hired a leak detection agency to 
identify leakage in our distribution system. We found a dozen point which were leaking and repaired 
them. We are currently sitting at 7.1% total leakage. We plan to maintain less than 10%, if the 
leakage % goes over that Clearwood will hire for leak detection again. We are also in the process of 
changing out our meters in a 10 year cycle.

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2014
Water Use Efficiency

Date Submitted: 3/19/2015

albert darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2014To12/01/201312-Month WUE Reporting Period: 

gallons

gallons

gallons

12.8 %3-year annual average 

6.9 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

4,025,503Distribution System Leakage – Annual Volume TP – AC 

54,164,358Authorized Consumption (AC) – Annual Volume 

58,189,861Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

Yes08/18/2012Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

In 2014 we implemented a new tier rate structure. The average gallons used per day per  full time 
water consumer was approximately 58 gallons per day. Our goal for 2015 is to maintain the 
customer side demand for the next year.

Customer Goal (Demand Side): 

WUE Goals: 

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 

Include any other information that describes how you and your customers use water efficiently: 



Clearwood has been working on keeping the leakage percent below 10%. We have accomplished 
this for 2014. The leakage percentage is higher then it predicted to be due to leaks that happened 
late 2014 and was fixed in early 2015.   

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2015
Water Use Efficiency

Date Submitted: 3/11/2016

albert darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2015To__________12-Month WUE Reporting Period: 

gallons

gallons

gallons

9.3 %3-year annual average 

14.0 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

8,814,636Distribution System Leakage – Annual Volume TP – AC 

54,147,140Authorized Consumption (AC) – Annual Volume 

62,961,776Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

Yes08/18/2012Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

In 2014 we implemented a new tier rate structure. The average gallons used per day per full time 
water consumer was approximately 57 gallons per day. Our goal for 2016 is to maintain the 
customer side demand for the next year.

Customer Goal (Demand Side): 

WUE Goals: 

The average usage for 2015 for each person is 57 gallons per day. This is a reduction on 1 gallon 
per day. The new tiers that we implemented in 2014 Is Having an effect in lowering the total usage.

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 

Include any other information that describes how you and your customers use water efficiently: 



Clearwoods goal is to keep our loss under 10%. If the quarterly loss goes over 10% we will call in a 
leak detection company to do a survey of our system, and repair any leaks that are found. In 2015 
Clearwood have one main line leak and one service line leaks that had to be repaired.

Do not mail, fax, or email this report to DOH



Annual Performance Report - 2016
Water Use Efficiency

Date Submitted: 4/5/2017

a darrowReport submitted by: 

THURSTONWS County:13615Water System ID# : WS Name: CLEARWOOD

Meter Installation Information: 

If not fully metered - Current status of meter installation: 

100%Estimate the percentage of metered connections: 

Production, Authorized Consumption, and Distribution System Leakage Information: 

If yes, explain: 

NoIncomplete or missing data for the year?

12/01/2016To12/01/201512-Month WUE Reporting Period: 

gallons

gallons

gallons

12.6 %3-year annual average 

17.0 %Distribution System Leakage – Percent DSL = [(TP – AC) / TP] x 100 

11,228,591Distribution System Leakage – Annual Volume TP – AC 

55,013,354Authorized Consumption (AC) – Annual Volume 

66,241,945Total Water Produced and Purchased (TP) – Annual Volume 

Distribution System Leakage Summary: 

Note: Customer goal must be re-established every 6 years through a public process

No09/24/2016Date of Most Recent Public Forum: Has goal been changed since last performance report? 

Goal-Setting Information: 

In 2014 we implemented a new tier rate structure. The average gallons used per day per full time 
water consumer was approximately 57 gallons per day. Our goal for 2016 is to maintain the 
customer side demand for the next year.

Customer Goal (Demand Side): 

WUE Goals: 

 Our goal was to maintain the average usage per day per person. The average usage for 2016  per 
person was 58 gallons per day This is an increase of only 1 gallon per person per day. This shows 
that the rate structure is still effective.

Customer (Demand Side) Goal Progress: 

Describe Progress in Reaching Goals: 

Additional Information Regarding Supply and Demand Side WUE Efforts 



Include any other information that describes how you and your customers use water efficiently: 

Clearwood's Goal is to keep our distribution loss to under 10%. If the quarterly loss goes over 10% 
we will call in a leak detection service to survey our system, and repair any leaks found. In 2016 the 
were 2 distribution leaks that we found and repaired.

Do not mail, fax, or email this report to DOH



Nov
2017

Dec
2017

Jan
2018

Feb
2018

Mar
2018

Apr
2018

May
2018

Jun
2018

Jul
2018

Aug
2018

Sep
2018

Oct
2018

Coliform
Monitoring Population

2847 2847 2847 2848 2847 2847 2847 2847 2847 2847 2847 2847

Number of Routine
Samples Required 3 3 3 3 3 3 3 3 3 3 3 3

Coliform Monitoring Requirements

     - 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.

Test Panel/Analyte # Samples 
Required

Compliance Period Frequency Last Sample Date Next Sample Due

Lead and Copper 10 Jan 2017 - Dec 2019 standard - 3 year 09/27/2016 Sep 2019

Asbestos 1 Jan 2011 - Dec 2019 standard - 9 year 10/13/2010 Oct 2019

Chemical Monitoring Requirements

Distribution Monitoring

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.

System: CLEARWOOD
Contact: Albert R Darrow

PWS ID: 13615 U
Group: A - Comm

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.
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-  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 Monitoring

Source S03 WF (S01,S02) Use - Permanent Susceptility - ModerateWell Field

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2017 - Dec 2017 standard - 1 year 09/12/2017

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 10/25/2012

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 09/23/2016

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/09/2012 May 2021

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 11/08/2004

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year 01/29/2007

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 09/15/2015

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 09/15/2015
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Other Information

Other Reporting Schedules 

Special Notes

None

Southwest Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov

For questions regarding DBPs: Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov
For questions regarding coliform bacteria and microbial issues: 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.

Due Date     

Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only): 07/01/2017
Submit CCR certification form to ODW (Community systems only): 10/01/2017
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only): 07/01/2017
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
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Part IV: Mapping Your Ground Water Resource

1) Annual volume of water pumped: Cubic Feet
How was this determined?
X meter

estimated: pumping rate: 410 gpm
pumping capacity: 410 gpm

other: aquifer/screen 20 ft

2) "Calculated Fixed Radius" estimate of groundwater movement:  (see Instruction Packet)

groundwater travel time; 6 mo. ft r = [(Q*t)/(π*ηH)]0.5

groundwater travel time; 1 yr. ft where: r = radius (ft)
groundwater travel time; 5 yr. ft Q = flow (ft3/yr)
groundwater travel time; 10 yr. ft t = time (yr)

η = porosity (0.25 assumed)
length of screened/open interval: 20 ft H = screen/aquifer height (ft)

3) Is there a river, lake, pond, stream, or other surface water body within the six month travel boundary?
yes yes/no (if yes, identify on a map and describe below)

No

1581
2235

4) Is there a stormwater and/or wastewater facility, treatment lagoon, or holding pond located within the six month 
time of travel boundary?  (if yes, identify on a map and describe below)

7,848,335

500
707







































http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
https://fortress.wa.gov/doh/opinio/s?s=5376
mailto:%20HelpDesk.ThurstonCo@doh.wa.gov


http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer
















http://www.doh.wa.gov/
https://fortress.wa.gov/doh/eh/portal/odw/si/SIHelp/SI_ver._3.html
https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterSystem.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/FindWaterQuality.aspx
https://fortress.wa.gov/doh/eh/portal/odw/si/DownloadsReports.aspx
http://www.doh.wa.gov/
http://www.doh.wa.gov/CommunityandEnvironment.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff.aspx
http://www.doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions.aspx
http://www.doh.wa.gov/Privacy.aspx
http://www.doh.wa.gov/Privacy.aspx#Disclaimer






































































mailto:mayb@co.thurston.wa.us
http://www.nwwatersystems.com/








http://www.epa.gov/watersense


























































































Lydia
Rectangle











































































Lydia
Text Box
See Section 8.3 in WSP for discussion on updated costs
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