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Water System Plan  

Timberline Village #628 

WSID: 88388 
EXECUTIVE SUMMARY: 

The Timberline Village #628 Water System Plan 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 1975, incorporate system changes, and increase the number of approved connections. 

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.  

 

The existing system supplies 286 (primarily part time) connections, which are calculated as 120 ERU 

(equivalent full time residential connections). The system currently has sufficient annual water rights to 

supply 222 ERU. Approval for 326 connections is requested at this time. In the unlikely event of all new 

connections being full time residences, this would result in a total of 160 ERU, well below the water right 

limitation of 222 ERU. This request is modest and conservative. Approval of these connections will allow 

fulfilment of the existing waiting list for connections and will also halt the resulting ongoing installation of 

exempt wells occurring within the Timberline Village service area.  Approval of further connections may 

be requested in the future once additional in process water rights are obtained or additional history of 

reduced water loss is available. 

 



6/1/2021

197 gpd/ERU

714 gpd/ERU

Service Classification

•Capacity determinations are only for existing facilities that are operational for the water system

Water System Design Manual

39

2.1

13

Water System Service Capacity (ERUs) =

12

4

319

N/A

N/A

242

353

222

359

438000

N/A

N/A

222
(Based on the limiting water system component shown above.) 

Notes

120.1Total existing ERUS (Residential + Nonresidential + DSL + Other) = 

Service Capacity as ERUs and Gallons Per Day

(source exceeds PHD) 

51779

576000

Worksheet 4‐1  ‐‐ERU Capacity Summary

GPD Capacity for Each 
Component

50.5

15.6

Water System Connections Correlated to ERUs

Specific Single Family Residential Connection Criteria (measured or estimated demands.)

Average Day Demand (ADD)

Maximum Day Demand (MDD)

   Governmental

48,400

568800

231

   Standby Storage

Water System Component 
(Facility)

   Agricultural

Total MDD for the 
classification, gpd

ERU Capacity for Each 
Component

ERUs
Total # Connections in 

the classification

27846

411.336

39

9282

36028

11,120

Residential

Nonresidential

DSL
Other (identify)

    Single‐family

   Multifamily

Note: For the purposes of capacity analysis and water system plans, this form needs to be 

accompanied by the calculations that were used to come up with the ERU capacity figures.

•Not shown above are distribution system limitations (Section 4.5.4) on ERUs because these are 

location‐specific within the distribution system. These limits are not expected to limit the ERU 

capacity of the entire water system.

   Transmission

   Water Rights (Qa)

   Water Rights (Qi)

   Other (specify)

   Recreational

   Other (specify)

   Source(s)

   Treatment

   Equalizing Storage

   Industrial

   Commercial



DOH 331‐123, June 2020

197 gpd/ERU

714 gpd/ERU

Current Peak Hourly Demand (PHD) 174.3 gpm

C F
3.0 0

2.5 25

2.0 75

1.8 125

1.6 225

Source Capacity
  Total Non‐Emergency System Source Capacity 365 gpm

613 ERU

319 ERU

Treatment (must supply system MDD in 24 hr less backwash) N/A ERU

Total Installed Storage: 60000 gallons

   Operational Storage (OS) 6,000 gallons

   Dead Storage (DS) 5,600 gallons

   Fire Flow Storage (FFS) (Nested with Standby Storage) 15000 gallons

   Available Equalizing Storage (ES) volume: N/A gallons

   ES Capacity per Equ. 4‐5 N/A ERU

Available Standby Storage (SB) 48,400 gallons

  SB Capacity per Equ. 4‐7, 200 gallons per ERU 242 ERU 

Distribution Capacity (based on hydraulic analysis) 395 gpm

Distribution Capacity (Must supply system PHD per Equ. 3‐1) 353 ERU

Annual water right 58 ac‐ft/yr

Average Daily limit: 51779 gpd

Annual water right capacity 222 ERU

DSLERU + (Avg Daily Limit‐Daily DSL)/ADDERU)

Instantaneous water right 400 gpm

Max daily limit 576000 gpd

Instantaneous water right capacity (without equalizing storage) 359 ERU

Capacity Analysis Calculations

  With Equalizing Storage (Must supply system MDD in 20 hours, Equ. 4‐3)

Table 3‐1
Number of ERUs (N)

15‐50

51‐100

101‐250

251‐500

>500

  Without Equalizing Storage (Must supply system PHD per Equ. 3‐1)

Average Day Demand (ADD)

Maximum Day Demand (MDD)
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Table 1 Water System Information 

Connections 270 approved connections, 286 existing connections (39 full time connections, 

231 part time, 12 multi-family, and 4 commercial) 

ERU 120 existing  

Sources S01, Well 1, AFM952, 1965, 8” well, 120 gpm pump capacity 

S02, Well 2, AFM953, 1974, 8” well, 95 gpm pump capacity 

Treatment None 

Storage Reservoir 1, 1982: 2 – 30,000 reservoirs, 60,000 gallons total 

Pressurization Wells pump to distribution in the lower zone and fill a reservoir in the upper 

zone. Booster pumps pressurize the upper zone.  

Distribution  2,400’ of 1.5” pipe 

8,000’ of 2” pipe 

900’ pf 3” pipe 

12,500’ of 4” pipe 

3,300’ of 6” pipe 

2,000’ of 8” pipe 

Total: 29,000’ of distribution pipe 

Water Rights G2-00887C, Qi = 160 gpm, Qa = 39 ac-ft/yr 

G2-22984C, Qi = 160 gpm, Qa = 19 ac-ft/yr 

G2-25619C, Qi = 400 gpm, Qa = 58 ac-ft/yr (non-additive) 

Total existing certificates: Qi = 400 gpm, Qa = 58 ac-ft/yr 

G2-29150, New application with priority date 11/7/94, Qi = 400 gpm, non-

additive, Qa = 58 ac-ft/yr additive 

ADD 197 gpd/ERU 

MDD 714 gpd/ERU 

Current PHD 174 gpm (at current 286 connections and average DSL) 

Management PUD No. 1 of Thurston County 
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Timberline Village #628 

Water System Plan 

 
 

Acronyms 

ADD Average Daily Demand 

C Coefficient of Friction 

DSL Distribution System Leakage 

ERU Equivalent Residential Unit 

GWI Groundwater Under the Influence of Surface Water 

HGL Hydraulic Grade Line 

MCL Maximum Contaminant Level 

MDD Maximum Daily Demand 

MPA Microscopic Particulate Analysis 

NTNC Non-Transient Non-Community 

PHD Peak Hourly Demand 

ppb Parts per Billion 

ppm Parts per Million 

RSA Retail Service Area 

SMA Satellite Management Agency 

SWL Static Water Level 

SWSMP Small Water System Management Program 

UTC Utilities and Transportation Commission 

WDM Water Distribution Manager 

WFI Water Facilities Inventory (form) 

WSDM Water System Design Manual 

WSDOH Washington State Department of Health 

WSP Water System Plan 

WUE Water Use Efficiency 
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 System Description 

 Ownership and Management 

Timberline Village #628 Water System (WSID 88388B) is an existing Group A Community water system 

located 4 miles northeast of Packwood in Lewis County, Washington. The system serves full and part-time 

single-family residences, one condo building, and one hotel. The system has a large transient population 

due to the proximity to Mount Rainier National Park and White Pass Ski Area. The system is owned and 

operated by PUD No. 1 of Thurston County. The system is currently approved for 270 connections but has 

286 connections existing. Pertinent information about the water system is summarized below:  

 

 Water System Name:      Timberline Village #628  
 System Type:    Group A Community 
 WSDOH ID Number:    88388 B 
 Location:    Lewis County, Washington 
 Sources:    2 active wells (S01, S02) 
 Approved Service Connections:  270 
 

Type of Ownership:    Special District 
 Name of Owner:   PUD No. 1 of Thurston County 
 Owner Address:    1230 Ruddell Rd SE 
      Lacey, WA 98503 

 
Type of Management:   Owner Managed  

 
The Thurston PUD Water System Plan Part A – Umbrella Plan will be referenced throughout this WSP. 
Additional information regarding ownership and management is outlined in the Thurston PUD Umbrella 
WSP.  

 System History and Background 

The Thurston PUD Umbrella WSP contains information regarding the history of the PUD.  

The Timberline Village #628 Water System was originally developed by Far West Industries in the 1970s. 

The water system was acquired by PUD No. 1 of Thurston County in 2017. Well 1 was completed in 1965 

and Well 2 was completed in 1974. Since the original construction, the system has installed two 30,000-

gallon reservoirs and a booster pump station to serve the upper zone. The community grew at a relatively 

steady rate until 2017 when the water system was found to be overconnected and exceeding its water 

right, primarily due to high leak loss. Since this time Thurston PUD has instituted a variety of water 

conservation measures, replaced a failing section of the distribution system, and implemented an 

aggressive leak monitoring, locating, and repair program. These efforts have reduced leak loss and 

reduced annual usage to within the existing water right.  
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 Existing Facilities 

The system’s source of potable water is entirely from groundwater. Groundwater is withdrawn from 2 

wells located in the same vicinity. Well (AFM952) is drilled to 89 feet and Well (AFM953) is drilled to 63 

feet. The total source capacity is 365 gpm.  

The system is comprised of the two wells, storage, pressure boosting pumps, and water line. There is no 

backup power available for the wells or booster pumps. Controls are provided by pressure controls at the 

wells and via telephone communication from the reservoirs.  

 Related Plans 

The following documents were consulted in the preparation of this Water System Plan: 

• Lewis County Comprehensive Plan, updated 2017 

• WRIA 25/26 Watershed Management Plan, Grays-Elochoman and Cowlitz River Watershed 

Planning, updated 2013  

Lewis County maintains a Comprehensive Plan which was last updated in 2017. This document was 

developed to comply with the State’s Growth Management Act (GMA). The Comprehensive Plan provides 

guidance on which the planning and land use projections within this WSP are based.  

Timberline Village #628 is within the Cowlitz River watershed (WRIA 26). The plan which addresses water 

quality, conservation, and environmental resource issues.  

No inconsistencies or objections to the Water System Plan have been identified at the time of writing.  

The nearest adjacent water system is High Valley Country Club which is approximately 0.5 miles west of 

Timberline Village #628’s service area boundary. This water system is located across the Cowlitz River.  

See the Thurston PUD Umbrella WSP for related plans.  

 Service Area, Maps, and Land Use 

A map of the service area, retail service area, and water rights place of use is shown in Appendix 10.2. 

Detailed system maps are included in Appendix 10.3. 
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Figure 1-1 Service Area 

 

 Retail Service Area 

The retail service area is where a municipal water supplier has a duty to serve connections under the 

conditions described in Section 1.6. For the Timberline Village Water System, the retail service area is 

identical to the existing service area. 

 Future Service Area 

No increase in the system’s service area is currently anticipated. Future water system growth on the water 

system is expected to be from the infill of undeveloped lots within the existing service area. The service 

area currently consists of 421 parcels; under existing zoning, subdivision of larger existing parcels to create 

up to an additional 61 parcels is possible, giving a total of 482 parcels (493 connections including existing 

condominiums) within the existing service area.  
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 Service Area Agreements 

The Thurston PUD does not have any service area agreements with outside utilities. No competing utilities 

have registered service areas within the bound of the existing or future service areas proposed; therefore, 

no utility coordination is required.  

 

 Land Use and Zoning 

Zoning within the Timberline Village #628 water system is shown on map prepared by Lewis County (see 

maps included in Appendix 10.2. The area is zoned Rural Residential Center with a density of one unit per 

gross acre (RRC – R1). The Timberline Village community is primarily part time residential and recreational, 

with some limited full time residences. 

 Service Area Policies 

Service area policies are outlined in the Thurston PUD Umbrella Plan. Any new connections to the 

Timberline Village #628 water system will be provided on a first-come, first-serve basis. 

 Duty to Serve 

Timberline Village #628 has a duty to serve all new connections located within its Retail Service Area, 

provided the following four threshold factors are met, as described in Washington Administrative Code 

(WAC) 246-290-106: 

1. Timberline Village #628 has sufficient capacity to provide water in a safe and reliable manner. 
Timberline Village #628 holds a BLUE operating permit. The system is adequate for existing 

connections but is not allowed to add new connections. The system currently has more active 

connections than the approved number of connections. The goal of the WSP is to gain approval 

for additional connections.  

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 the 

Lewis County Comprehensive Plan. 

3. Timberline Village #628 has sufficient water rights to provide service. 
A capacity analysis demonstrating existing water rights are sufficent to serve additional services 

is in process. Pending Water Right application G2-29150 for an additional 58 acre-feet per year or 

more will add significant additional available water rights if approved.  

4. Timberline Village #628 can provide service in a timely and reasonable manner. 
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 required construction of 

major facilities such as the replacement of 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: 
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• 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. 

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 the 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 a part of the Duty to Serve.  

 Local Government Consistency 

In accordance with the Municipal Water Law, Timberline Village #628 is working on obtaining a signed 

consistency statement from Lewis County to document that this WSP is consistent with local area 

planning. A copy of the Lewis County consistency statement will be included in Appendix 10.8 of the WSP. 

 Watershed Plan Consistency 

As discussed in Section 1.3 above, Timberline Village #628 is within the Cowlitz watershed (WRIA 26). The 

WRIA 25/26 Watershed Management Plan, Grays-Elochoman and Cowlitz River Watershed Planning was 

consulted in preparation of this Water System Plan. The watershed management plan addresses water 

quality, conservation, and environmental resource issues. No inconsistencies between the watershed 

management plan and this Water System Plan were identified. 

 Complaints 

Complaints regarding water service issues may be directed to Thurston PUD.  
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 Basic Planning Data 

 Current Population, Service Connections, and Equivalent Residential 

Units (ERUs) 

 Population and Demographics 

The Timberline Village #628 water system is primarily a residential community comprised primarily of part 

tie residences, limited full time residences, and commercial services. Community buildings include a 

community center and pool. Commercial services include Packwood Lodge and a small restaurant.   

 

The breakdown of services is as follows: 

• Residential Connections 

o 39 Full-time 

o 231 Part-time 

o 1 Condo (12 Units) 

• Non-Residential Connections 

o 1 Community Center 

o 1 Community Pool 

o 1 Restaurant 

o 1 Hotel 

 

The 2010 census data suggests the Lewis County households have an average of 2.5 people per household. 

Based on this, it is estimated 98 full time residents live in the 39 full time residences. The seasonal 

residences tend to be occupied by visitors to White Pass Ski Area by the homeowners or short-term rentals 

to visitors.  

 Types of Usage 

The Timberline Village #628 water system has both residential and non-residential connections as part of 

the water system. The non-residential connections are the community center, pool, restaurant, and hotel. 

In addition, the system has a large portion of part time connections. The usage types for the system will 

be defined as full time residential, part time residential, community, commercial, and distribution system 

leakage (DSL).  

 

Determination and criteria for full time versus part time residential connections is in Section 2.2.2.  

 Water Production and Usage 

 Meter Data 

Timberline Village source and service meter data is recorded monthly. There are additional zone meters 

to help with leakage, these are also recorded monthly. Service and source meter data for the three year 

period from June 2019 to May 2023 was analyzed in this WSP.  
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 System Parameters: ADD and MDD 

The full-time residential users are used as the basis for the ERU analysis. For the sake of analysis, a 

connection is considered to be a full time ERU if on average over the past three years it has less than 2 

months per year with water use of less than 160 cf/month (40 gpd). This results in 39 full time connections, 

with an ADD of 197 gpd. This definition and number of full-time connections is supported by a 2022 survey 

conducted by Thurston PUD, wherein 16% of respondents stated that their home was a full time residence 

or vacation rental (which are included in the same category due to similar water use characteristics vs 

part time use properties). 16% of the existing 270 non-commercial or multi-family connections predicts 

43 full time connections, similar to the 39 full time residential connections identified though review of 

metering records.  

 

Part time residential and commercial ERU’s are calculated by dividing their respective per connection 

MDD by the full time residential MDD. The ERUADD is the average of the monthly usage of full time 

residential connections between July 2020 and June 2023, which is 197 gpd/ERU. The Maximum Month’s 

Average Day Demand (MMADD) is 393 gpd/ERU which occurred in December 2022. An ERUMDD of 714 

gpd/ERU is calculated by multiplying the MMADD by a peaking factor of 1.65 and a safety factor of 1.1. 

Based on metering records the 4 commercial connections equate to 13 ERU, the condo with 12 units 

equates to 2.1 ERU, and the 231 part time connections equate to 50.5 ERU (0.22 ERU per connection).  

 Distribution System Leakage  

Timberline Village records source and service meter data monthly and compares them to determine 

leakage. The system has historically experienced significant distribution system leakage (DSL) due to a 

combination of poor original water line installation, a large distribution system, and low density 

development with low occupancy rates. The system is fully metered as of November 2019 and zone 

meters have been installed to analyze leakage. Additionally, Thurston PUD has been completing ongoing 

leak repair on known leaks and as leaks come up. This has resulted in a significant reduction is DSL. 

 

The charts below show total pumped water from the wells, sold water (consumption), and DSL. Overall, 

DSL has a downward trend which reflects targeted main replacement and extensive leak detection repairs. 

The charts normalize loss from the 2022 fire and ensuing transmission main rupture.   
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Figure 2-1 Water Consumption, Acre-Feet per Year  

 

 

 
Figure 2-2 DSL in Total GPM 

 

 Water Supply Characteristics 

The Timberline Village water system is supplied from 2 groundwater wells, drilled in 1965 and 1974. The 

wells appear to be finished in different aquifers. The well have been in continuous use since drilling and 
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there have not been any problems with availability of water from the sources. This indicates a high level 

of sustainability. Several leaks have recently been repaired throughout the distribution system, reducing 

the overall distribution system leakage, and therefore lowering demand on the sources of supply.  

 Water Supply Reliability Evaluation 

The community is served from two sources. In addition the community has 60,000 gallons of reservoir 

capacity allocated for standby storage. The community does not have backup power at the well sites or 

the booster pumphouse. A generator transfer switch has recently been installed at the well pumphouse.  

No interties with other systems exist or are proposed for the Timberline Village Water System.  

 Future Population Projections and Land Use 

 Land Use and Zoning 

The Timberline Village service area contains 421 existing parcels and is zoned RRC-R1 which corresponds 

to an area designated one unit per acre. Based on current zoning up to 61 additional lots may be possible, 

for a total of 482 lots possible. It is likely that not all lots are buildable, however some lots may be eligible 

for accessory dwelling units (ADUs). Based on this, buildout is assumed to be up to 482 parcels at this 

time; and including the condo units this results in a projected buildout of 593 connections.  

 

 Future Growth and Water Demand 

The Lewis County Comprehensive Plan’s mid-range county wide population growth estimate is 

approximately 1.05% per year over the next 20 years. Data from the U.S. Department of Commerce 

Bureau of Economic Analysis shows that the average annual growth rate for the period of 1970 to 2001 

was 1.06% per year. 

 

The Timberline Village community has traditionally experienced more rapid growth than the Lewis County 

average, likely due to the many recreational activities available in the area. Based on available records, 

Timberline Village grew at an average rate of 1.72% per year from 1993 until the moratorium on additional 

water connections in the first half of 2017. Given the continuing availability of recreational activities and 

trend of remote work it is likely that the trend of moderately elevated growth relative to Lewis County 

will continue.  

 

The current wait list for water connections is 32 lots, though this is likely an under representation of pent-

up demand since many property owners have likely been waiting to sell their parcel or pursue 

development until connections are available. It is assumed that once additional connections are available 

connections will be granted to all properties on the waiting list and growth will resume at the previous 

rate of 1.72 % per year.  Based on this, buildout is expected to be reached in the next 21 years.  
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 System Inventory and Analysis 

 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:  

 Water Demand   Chapter  3 

 PHD    Equation  3-1 

 Capacity Analysis  Chapter  4 

 Distribution System  Chapter   6 

 Hydraulic Analysis  Section   6.1 

 

Over the next 20 years the system does not anticipate growing beyond its existing service area.  There are 

various sizes and types of waterlines in service today.   

 System Inventory and Asset Condition Assessment 

 Overview 

The water system is served water by infrastructure located at two sites and the distribution system. The 

two sites are the well house (both wells are located here) and the reservoirs and booster pumphouse. The 

system is split into two pressure zones; the lower zone serves the areas from 1125 to 1250 feet elevation, 

comprising about 65% of the system, and the upper zone serves the remainder of the system from 1250 

to 1375 feet elevation. The lower zone is pressurized by gravity from the reservoirs, and the upper zone 

is pressurized by the booster station.  

 

Table 3-1 lists the sites and associated components:  

Table 3-1: Summary of Sites 

Site Well(s) 
DOH Source 

Number 
Reservoirs Booster Pumps 

1 
Well 1 and 

Well 2 
SO1, S02 

None None 

2 None N/A 2 – 30,000 gallons ea. 4- Grundfos CR8, 5 HP  

 

The distribution system consists of 1.5”, 2”, 3”, 4”, 6”, and 8” waterlines. Water lines are looped on the 

north side of the highway with and span across Highway 12 to serve the south side and the upper summit 

zone. A summary of pipe sizes and quantities in service are shown in Table 3-2. 
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Table 3-2: Pipe Inventory 

Nominal 
Pipe Size 

Installed 
Length (feet) 

1.5” 2,400 

2” 8,000 

3” 900 

4” 12,500 

6” 3,300 

8” 2,000 

Total 29,000 feet 

 

The wells and service connections are all metered and are read monthly. The PUD has also installed three 

zone meters which are known as: Ghost Town, Elkhorn, Fill Line, and Upper Zone. The zone meters have 

helped determine where leaks are occurring. Additionally, if the PUD observes a spike in a service meter 

reading, the property owner is contacted to determine if there is a leak present.  

 Sources 

Timberline Village #628 has two wells. The well logs are in Appendix 10-5. A summary of the well is shown 

in Table 3-3. 

Table 3-3: Summary of Sources 

Well 
Well Tag 

Elevation 
(ft) 

Well 
Depth 

(ft) 

Static Water 
Level1 (ft) 

Capacity 
(gpm) 

Pumps To 
Controlled 

By 

1 AFM952 1186 89 36 125 
Distribution

/Tanks 
Pressure/ 
Telephone 

2 AFM953 1186 
 
   63 30 240 

Distribution
/Tanks 

Pressure/ 
Telephone 

 

 Water Rights and Capacity 

Table 3-4 summarizes the system’s water rights; there is an additional pending water right permit 

application with a priority date of 1994 for an additional 58 acre-feet per year. Due to the length of time 

in waiting for processing of the application the PUD is now pursuing cost reimbursement processing. The 

water rights self-assessment tables and copies of the water right certificates can be found in Appendix 10-

6.  

 
1 Static water level measurements from well logs 
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Table 3-4: Water Rights and Pumping Capacities 

Certificate 
Number 

Priority 
Date 

Qi1 
(gpm) 

Qa2 
(acft/yr) 

G2-00887 C 11/19/1968 160 39 

G2-22984 7/15/1974 160 19 

G2-25619 6/13/1980 400 58 

Total  400 58 

 Storage 

The system has two 30,000 gallon reservoirs which were built in 1982. The tanks are both horizontal steel 

tank each with a common inlet and outlet. The wells are called to fill the reservoirs via telephone 

communication from floats in the reservoirs. The reservoirs have vents but no overflows. The inlet/outlet 

piping is exposed. Each tank is approximately 12’ in diameter and 36’ in length. The tank volumes were 

modeled in AutoCAD due to their horizontal configuration.  

Table 3-5: Storage Summary 

Tank 
Name 

Dimensions (Feet) Volumes (Gallons) 

Length Diameter Volume 
Dead Storage 
(1.5’ at top) 

Operational 
Storage 

(1.5’ 
vertical) 

Dead Storage  
(1’ at bottom) 

Remaining 
Volume 

Tank 1 36 12 30,000 1,800 3,000 1,000 24,200 

Tank 3 36 12 30,000 1,800 3,000 1,000 24,200 

Total   60,000 3,600 6,000 2,000 48,400 

 

 Booster Pumps 

Timberline Village #628 has four identical 5-HP booster pumps with variable speed control which supply 

the upper pressure zone. The pumps are programmed to a setpoint of 70 psi. At 70 psi each pump can 

provide 65 gpm. The combined flow rate of these pumps is 260 gpm. There is no generator to provide 

power to the booster pumps. During a power outage the upper pressure zone (1/3 of the system) is 

without water.  

 Buildings 

Timberline Village #628 has two buildings which house water system components. These buildings are 

summarized in Table 3-6. 

 
1 Qi is defined as the maximum instantaneous withdrawal rate allowed by water rights. 
2 Qa is defined as the maximum annual withdrawal allowed by water rights 
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Table 3-6: Summary of Buildings 

Site Building Size 
Year 

Constructed 
Notes 

1 12’x16’ 2021 Well 1, source meters 

2 24’x14’ 1992 Booster Pumps 

 
The well pumphouse was replaced in 2021 including a new foundation and electrical panel after the 
previous pumphouse was damaged in a flood.  

 Capacity Analysis 

The existing system supplies 286 connections, which are calculated as 120 ERU (equivalent full time 

residential connections). The system has sufficient annual water rights to supply 222 ERU. Approval for 

326 connections is requested at this time.  In the unlikely event of all new connections being full time 

residences, this would result in a total of 160 ERU, well below the most limiting capacity element (annual 

water rights).  

 

As a conservative measures, water use estimates assume that all new connections will be full time 

residences, though it is probable based on historic trends and the 2022 customer survey that many or 

most new connections will be part time use. With only 16% of existing connections being full time, it is 

clear that in the 50-year history of the community there has been minimal conversion of part time to full 

time use, a trend also expected to continue based on community survey results. Given this a request for 

approval of 326 connections (160 ERU) provides a very substantial buffer in the event some additional 

existing part time connections transition to full time connections and it is reasonable to expect and 

conclude the system to will not exceed its water right. 

 

See worksheet 4-1 on the following page, and current system limits in Table 3-7 below: 

 

Table 3-7: System Capacity Summary 

Limitation Maximum ERU 

Water Rights, Instantaneous withdrawal 359 

Water Rights, Annual withdrawal 222 

Total Source Production 319 

Booster Pumps N/A1 

Reservoirs 242 

Distribution System 353 

Most Limiting Factor: Annual Water Rights 222 

   1 – Booster pumps supply upper pressure zone only 
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 Distribution System Analysis 

A hydraulic analysis was performed by Northwest Water (see Appendix 10.3). Model results show that the 

system exhibits minor friction losses, with pressure differences largely driven by elevation.  The results 

demonstrate the existing distribution system is limited to a flow rate of 395 gpm, well in excess of the 

existing PHD of 174 gpm.  

 

 Summary of System Deficiencies 

There were no significant deficiencies found during the latest sanitary survey.  

 

Washington State Department of Health recommends backup power for water systems without gravity 

supplied standby storage, which would include the upper pressure zone at Timberline. However, it is 

Thurston PUD’s policy per resolution 22-39 to allow water system residents to elect to install backup 

power generation; residents of the Timberline water system have not chosen to pursue backup power 

installation at this time.  



Thurston PUD 15 Timberline Village #628 
1230 Ruddell Road SE, Lacey, WA 98503  Part B Water System Plan 

 Water Use Efficiency Program 

 Current Program 

The Thurston PUD Board of Commissioners recognizes that water is a valuable commodity, and the wise 

and efficient use of water is a goal that is in the best interests of its constituents. 

 Goals 

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

develop the water use efficiency goals through a public process.  The current WUE goal was considered in 

a public meeting held on October 19, 2020. The current goal for years 2021 through 2030 is to reduce 

and/or maintain the annual average demand per connection, for all Group A systems, to no more than 

250 gallons per day. The Timberline water system is currently meeting this goal. 

 Measures 

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

of water use efficiency measures. WAC 246-290-810 identifies the minimum number of water use 

efficiency measures that must be evaluated based on system size. Thurston PUD has less than 9,999 

connections and therefore must evaluate or implement six supplementary water use efficiency measures 

in addition to the mandatory measures. Please see Part A WSP, chapter 3.4 for Water Use Efficiency 

Measures.  

 

In addition to water efficiency measures identified in the Part A WSP, Thurston PUD currently offers 

customers the following efficiency related devices and incentives: 

• Shower Timers -first come first serve basis 

• Soil Moisture Meters -first come first serve basis 

• Irrigation Timers -first come first serve basis 

• High Efficiency toilet rebate ($50.00) 

 Reclaimed Water 

Systems serving more than 1,000 connections are required to evaluate reclaimed water opportunities. 

The Webster Hill system is comprised of properties that have private septic systems, and therefore would 

not be able to implement a sewer treatment plant for reclaimed water use. With fewer than 1,000 

connections, Timberline is not requred to further evaluate reclaimed water opportunities.  

 Consumer Education Program 

Thurston PUD sends out seasonal water conservation tips to customers at least bi-annually within our 

monthly newsletter. Conservation is also included in our annual consumer confidence reports. 

Newsletters can be found online at http://www.thurstonpud.org/pud-news-newsletters.htm 

 Annual Reports 

The annual report provided to DOH by July 1 must include: 

•Total system production and system wide consumption 

• Distribution system leakage in percentage and volume 

• Goal description, schedule, and progress toward meeting goals 

http://www.thurstonpud.org/pud-news-newsletters.htm
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Thurston PUD submits the annual WUE report on DOH’s SENTRY database system,  

https://fortress.wa.gov/doh/eh/portal/odw/si/Disclaimer.aspx?Page=FindWaterSystem.aspx,  

before July 1 every year and adds a copy of the report to the website at  

http://www.thurstonpud.org/water-systems-ccr-2017_copy(1).htm. Additionally, the District  

reports this information to each customer on the annual Consumer Confidence Reports (CCR),  

example included in the Part A Water System Plan, Appendix J . The CCR provides each individual water 

system the current goal, total water produced and what the average household used for that water 

system. 

 Water Rates 

Please see Water System Plan Part A, Section 6-6 and 6-7 for discussion and evaluation of current and 

future rates. Please see Thurston PUD website for current rates and fees http://thurstonpud.org/our-

rates.htm.  

 Demand Forecast 

See Sections 2.5 and 2.6 for population and demand forecasting.   

 Water Use Efficiency Savings 

Since acquiring Timberline, Thurston PUD has reduced leak loss from approximately 40 gpm to 8 gpm. 

Thurston PUD has a significant successful history of improving water use efficiency of acquired systems. 

See WSP Part A section 3.8 for additional history of WUE Program success at Thurston PUD water systems.  

 DSL Exemption for Water Systems under 500 Connections 

Timberline Village 628 serves less than 500 connections. Since acquiring the system Thurston PUD has 

taken significant measures to reduce leak loss, reducing DSL from over 40 gpm in 2018 to around 8 gpm. 

It is unlikely that leak rate can be further reduced given the current limitations in leak detection 

technology. Thurston PUD requests exemption to operate under the 20% leak loss limit, as there are no 

feasible means by which Thurston PUD may further reduce DSL.  

 Source and Service Metering 

 Source Meters 

All sources are metered.  Any additional sources developed in the future will be metered when installed. 

Source meters are read monthly.  

 Service Meters 

The system became fully metered as of November 2019. Any new connections will be metered prior to 

connection to the water system. Service meters are read monthly.  

https://fortress.wa.gov/doh/eh/portal/odw/si/Disclaimer.aspx?Page=FindWaterSystem.aspx
http://www.thurstonpud.org/water-systems-ccr-2017_copy(1).htm
http://thurstonpud.org/our-rates.htm
http://thurstonpud.org/our-rates.htm
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 Distribution System Leakage 

If a system’s distribution system leakage exceeds 10 percent, the conservation program must also provide 

an implementation program that includes leak detection and repair, and other measures to reduce water 

loss.  Timberline Village’s distribution leakage has exceeded 10% due to numerous leaks in the distribution 

system and very low system usage. The system was not fully metered until November 2019, so the DSL 

prior to this is not accurate. Below is a summary of the distribution system leakage as reported on the 

Water Use Efficiency Reports:  

 

Year Distribution Leakage % Percentage of metered connections 

2019 74.9 %  100 % (as of November)  

2020 63.32 % 100 % 

2021 40.3 % 100 % 

2022 60.1 % 100 % 

 

Thurston PUD has employed an aggressive leak detection program and has successfully found and fixed 

leaks, however a system wide bassline loss of 5 to 8 gpm remains due to micro leaks which are too small 

to detect. DSL resulting from this low baseline loss apears artificially inflated due to low system use. 

Because of the number of part time homes, average day demand on a per connection basis is only 69 gpd, 

which is only about one third the state average. Further, though the distribution system is fully built out, 

the service area is only approximately halfway developed. The combination of the above and relatively 

large lot size results in a very low usage per foot of distribution system and therefor even minor leakage 

shows up as high DSL on a percentage basis. Overall, leakage per foot of distribution system is lower than 

average for water systems in Washington State.  

 Water Loss Action Control Plan 

See Part A WSP Appendix G.  
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 Source Water Protection 

 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 

Ground Water Contamination Susceptibility Assessment forms for each source for the Timberline Village 

water system are included in Appendix 10-7. The results of the assessment are summarized in this 

Chapter. 

 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 is shown in Figure 5-1 below. 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 potential sources of contamination within the 10-year travel time radii: 

1. Residential Septic Systems 

2. Residential Chemical Applications (Pesticides, herbicides, etc) 

3. The Cowlitz River  

 

Since land use and zoning throughout the service area is unlikely to change, changes in, or addition of, 

sources of contamination are unlikely. 

 Notification of Findings 

The following agencies will be provided with a letter (see Appendix 10-7 for a copy of the notification 

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

Protection Radii: 

 

 Lewis County Health Department 

 Lewis County Department of Community Development 

 Emergency Services (911) 

  

All the homeowners with lots within the 10-year radii will also be sent a notification letter. See Appendix 

10 for copies of the notification letters. 
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Figure 5-1: Wellhead Protection Areas 

 Contingency Planning 

The system has some redundancy given that they have 2 permanent sources, though these sources are 

located adjacent to each other. Based on the well logs and water quality, the wells appear to draw from 

the same aquifer. In the unlikely event that the aquifer becomes contaminated, and the groundwater is 

inaccessible to the community, a boil water notification would be used on a short interim basis while long 

term treatment or another water source are pursued.  

 

 Water Quality Analysis 

 Asbestos 

The system does not have any asbestos cement pipes, therefore, asbestos testing is not required.  

 Bacteriological Testing 

The systems tests one sample from the distribution system for coliform bacteria each month. In the past 

10 years, there have been 0 coliform violations. The Coliform Monitoring Plan is included in Appendix 10-

7. 
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 Inorganic Chemicals (IOC) 

IOC samples have been taken from each source on the system over the past 5 years. No EPA-regulated 

primary contaminant has exceeded the states Maximum Contaminant Level (MCL). Well 1 exceeded the 

manganese MCL in 1996, however, subsequent samples have been below the MCL. 

 Lead and Copper 

The system performs routine lead and copper sampling every 3 years from the distribution system.  Lead 

and copper have been present in the samples above the minimum detection limits; however, none have 

exceeded the action level of the Lead/Copper rule so no treatment is required. The Lead and Copper 

Monitoring Plan is included in Appendix 10-7. 

 Nitrates 

Annual Nitrate testing is performed at each of the systems sources. As of the most recent sampling in 

2023 both wells had nitrate levels less than the lower limit of lab detection.   

 Radionuclides 

Radionuclides samples were collected in 2021 from both sources, the Radium or Alpha particles emission 

for each well was less than the State Reporting Limit (SRL) of 1 mg/L and 3 mg/L, respectively.  

 VOCs and SOCs 

Samples for volatile organic compounds (VOCs) and synthetic organic compounds (SOCs) were last 

collected in 2022 and all results were less than the SRL’s.  
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 Operations and Maintenance 

 Water System Management, Personnel, and Certifications 

See Thurston PUD WSP Part A, Sections 5.1 and 5.2. 

 Operations and Preventative Maintenance 

The routine operation and preventative maintenance schedule for the system infrastructure is outlined in 

the WSP Part A in Chapter 5, Table 5-2, and further detailed in Appendix M. O & M procedures are fully 

detailed in Appendix N of the WSP Part A.  

 Comprehensive Water Quality Monitoring 

Water quality sampling for each system is taken in accordance with the Water Quality Monitoring 

Schedule (WQMS). If any water quality testing exceeds the standards set forth in WAC 246-290-310, the 

DOH will be notified immediately. The current WQMS Report (Appendix 10.7) provides the sample 

schedule, which is summarized below in Table 6-1. 

Table 6-1: Sampling Schedule 

Monitoring Group Test Panel Sample Location Schedule/Status 

Coliform Coli Distribution Monthly 

Asbestos ASB Distribution 9 year 

Lead and Copper LCR Distribution 3 year 

Nitrate NIT All Sources Annual 

Complete Inorganic Chemicals IOC All Sources Waiver – 9 year 

Manganese IOC S01 3 year 

Volatile Organic Contaminants VOC All Sources Waiver – 6 year 

Herbicides Herb All Sources Waiver – 9 year 

Pesticides Pest All Sources Waiver – 3 year 

PFAS PFAS All Sources 3 year 

Soil Fumigants Fumigant All Sources Waiver – 3 year 

Radionuclide / Gross Alpha RAD 228 All Sources 6 year 

 Coliform Monitoring Plan and Map 

The coliform monitoring plan was prepared by Thurston PUD. The coliform monitoring plan can be found 

in Appendix 10-7. The system takes one routine samples per month from distribution. If there are any 

failures, repeat distribution samples and a source sample are taken per this plan. See the Coliform 

Monitoring Plan for details. 

 Lead and Copper Monitoring 

The Lead and Copper Monitoring plan can be found in Appendix 10.7. 
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 Emergency Response Program 

The Emergency Response Plan is found in the WSP Part A, Appendix P.  

 Cross Connection Control 

The cross-connection control policy and program are located in the WSP Part A, Appendix R. A list of the 

cross connection control device and testing dates is included in Appendix 10.10.  

 Sanitary Survey Findings 

The latest sanitary survey was performed in 2021. There were no significant deficiencies or significant 

findings identified during the survey. An observation was made that the bladder tank in the upper 

pumphouse is not protected by a pressure relief valve (PRV). Another observation was made that the 

reservoirs do not have overflows and that vent screens are partially clogged. Addition of a PRV and a 

reservoir overflow and new vent screens have been added to the list of improvements in Chapter 8. The 

complete sanitary survey is included in Appendix 10.1. 

 Record Keeping, Reporting, and Customer Complaint Program 

See WSP Part A, Section 5.9 

 Customer Complaint Response Procedures 

See WSP Part A, Section 5.10 
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 Distribution Facilities Design and Construction Standards 

The Timberline Village water system requests exemption from project report and construction document 

submittal per WAC 246-290-125 for distribution main projects. The distribution design and construction 

standards are outlined in the Thurston PUD WSP Part A, Appendix A. A map of the distribution system is 

included in Appendix 10.3.  
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 Capital Improvement Program 

 Prioritization Criteria 

Improvements are prioritized according to the following criteria listed from highest to lowest in 

importance: 

1. Public Health Risks 

2. Adequate Supply 

3. WSDOH Operation and Design Standards 

4. Achieving Conservation Goals 

5. Regularly Scheduled Improvements 

6. Aesthetic and Optional Improvements 

 Prioritized List of Improvements 

The system has no significant public health risks, has more than adequate supply, and meets or exceeds 

all WSDOH guidelines for operation and design standards. Therefore, the highest three prioritization 

criteria are already met and the following improvements are prioritized based on the remaining criteria 

(4-6) as well as project scope and cost. 

 

1. Cellular source metering and large leak alarm system 

2. Obtain Additional Water Rights 

3. Distribution system replacement 

4. Replace Booster Station 

5. Sanitary Survey Recommendations  

 Assessment of Improvements 

 Cellular source metering and large leak alarm system 

Thurston PUD reads source and service meters on a monthly basis and also employs zone metering to 

identify leakage. Installation of a cellular enabled source meter monitor with alarm thresholds allows 

detection of development of large leaks in a more timely basis than monthly meter reading alone.  

 Obtain Additional Water Rights  

Thurston PUD is pursuing an additional water right for 58 acre-feet per year through the cost 

reimbursement program. The original application has a priority date of 1994. Issuance of a permit is 

anticipated in early 2024.  

 Replace Distribution System  

Thurston PUD has completed targeted replacement of improperly installed sections of the distribution 

system. The remainder of the existing distribution system is  primarily under 50 years of age and not due 

for replacement. However, installation quality of the original distribution system was poor, therefore 

Thurston PUD plans to initiate further targeted replacements of the distribution system over the current 
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10-year planning period, and targets completing replacement of the entire distribution system within the 

next 20 years.   

 Replace Booster Station  

The booster station building was installed in 1974 and requires replacement, including the electrical 

system and pump controls. The pumps and plumbing have remaining useful life and will be retained.  

 

 Sanitary Survey Recommendations  

Observations at the most recent sanitary survey included installation of a pressure relief valve on the 

booster station bladder tank, installation of reservoir overflows, and replacement of reservoir vent 

screens.  

 Improvement Program Summary and Schedule 

The community will perform all of the upgrades proposed in section 8.3. The improvements are 

anticipated within the next 10 years. Table 8-1 provides an overview of the likely schedule for capital 

improvements projects.  

Table 8-1: Improvement Schedule 

Improvement 
Estimated Cost 

(2023 dollars) 
Schedule 

Source of 

Funds 

1. Online source meter/alarm system $3,000 2023 Reserves 

2. Obtain Additional Water Rights $30,000 2023 Reserves 

3. Replace Distribution System/Upgrade 

Distribution to Support Fire Flow 
$6,300,000 

2024 - 

2043 

Loan or 

Grant 

4. Booster Station building, electrical, 

and controls 
$73,000 2024 Reserves 

5. Sanitary Survey Recommendations $3,000 2024 Reserves 
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 Financial Program 

See WSP Part A, Section 6.  Thurston PUD’s current Asset Management Program incorporates planning 

for all 273 Thurston PUD systems can be downloaded from the Thurston PUD website or made available 

upon request.  
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  Appendices and Supporting Documents 

 

 WFI, Operating Permit, Sanitary Survey 
 Vicinity and Zoning Maps 
 Distribution System Maps and Hydraulic Analysis 
 Meter Data 
 Well Logs and Pumps  
 Water Rights, WRSA 
 Water Quality Monitoring & Consumer Confidence Report 
 Local Government Consistency and Susceptibility Assessments and 

Correspondence 
 Cross Connection Control Program 

 WSP Adoption and Minutes 
 



Appendix 10.1 
WFI, Permit, Sanitary Survey 

WFI 
Operating Permit 
Sanitary Survey 



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. 
88388 B 

2.  SYSTEM NAME 3.  COUNTY  4.  GROUP 
A 

5 .  TYPE 
 

Comm. TIMBERLINE VILLAGE #628 LEWIS 
 
 

 

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

KIMBERLY S. GUBBE [COMPLIANCE DIRECTOR] PUD NO 1 OF THURSTON COUNTY 

1230 RUDDELL RD. SE.        JOHN G. WEIDENFELLER [GENERAL MANAGER] 

LACEY, WA 98503 1230 RUDDELL RD. SE.        

 LACEY, WA 98503 
  

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) 357-8783 X125    Owner Daytime Phone:  (360) 357-8783 

   Primary Contact Evening Phone:   (360) 688-0827    Owner Evening Phone:  (360) 791-1739 

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

   Fax:  (360) 357-1172  E-mail: kgubbe@thurstonpud.org    Fax  (360) 357-1172  E-Mail:  jweidenfeller@thurstonpud.org 

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

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

☐ Not applicable (Skip to #12)                                                             

☒ Owned and Managed                                              SMA NAME:_PUD No. 1 of Thurston County____________________     SMA Number:__147_________ 

☐ Managed Only    

☐ Owned  Only                                              
 
 

12.  WATER SYSTEM CHARACTERISTICS (mark ALL that apply) 

☐ Agricultural ☐ Hospital/Clinic ☒ 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 60,000 

☐ City / Town ☐ Federal ☐ Private ☐ State  

 

 

15. 16  
SOURCE NAME 

17. 
INTERTIE 

18. 
SOURCE CATEGORY 

19. 
USE 

20 
 

21. 
TREATMENT 

22. 
DEPTH 

23. 
 

24. 
SOURCE LOCATION 

 S
O

U
R

C
E

  N
U

M
B

E
R

 

 
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 

 
 
 

 
INTERTIE 
SYSTEM 

ID 
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WATER FACILITIES INVENTORY (WFI) FORM 
 



DOH 331-011 (Rev. 01/03) 
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35.    Reason for Submitting WFI:  (To be completed by system submitting form – not a Sentry feed) 
 

☐ Update-Change   ☒ Update-No Change    ☐ Inactivate    ☐Re-Activate    ☐ Name change    ☐ New System ☐Other_____________ 

 
 

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) 39 
B.  Part Time Single Family Residences  (Occupied less than 180 days per year) 231 
26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)  

A.  Apartment Buildings, condos, duplexes, barracks, dorms 1 
B.  Full Time Residential Units in Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 12 
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.) 0   

B.  Institutional, Commercial or Industrial Services  4   

28.  TOTAL SERVICE CONNECTIONS    

29.  FULL-TIME RESIDENTIAL POPULATION  

A.  How many residents are served by this system 180 or more days per year?  98 

 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? 

390 390 390 390 390 390 390 390 390 390 390 390 

 
 B.  How many days per month are they present? 

8 8 8 4 4 4 4 4 4 8 8 8 

 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? 

700 700 700 700 700 700 700 700 700 100 100 100 

 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? 

            

 B.  How many days per month are they present? 
            

 
 

33. ROUTINE COLIFORM SCHEDULE 
 

JAN 
 

1 

FEB 
 

1 

MAR 
 

1 

APR 
 

1 

MAY 
 

1 

JUN 
 

1 

JUL 
 

1 

AUG 
 

1 

SEP 
 

1 

OCT 
 

1 

NOV 
 

1 

DEC 
 

1 

 
 

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:       Douglas Piehl                                                                                           DATE:    7/20/2023    

 
 PRINT NAME:  Douglas Piehl     __________ TITLE:  District Engineer   
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SANITARY SURVEY REPORT 
 
Sanitary surveys are the Office of Drinking Water’s (ODW) way to inspect public water systems through 
a field visit.  We are also able to offer technical assistance to help improve system operations and ensure 
public health is protected. 
 
This survey was done virtually with the water system via the internet.  This report documents the findings 
for the following water system.   
 

June 13, 2022 
 
 
Kim Gubbe 
PUD No. 1 of Thurston County 
1230 Ruddell RD SE 
Lacey, WA  98503 

Timberline Village #628 
ID #88388B 

County: Lewis 
System Type: Community 

Operating Permit Color: Blue 
Surveyor: Regina N. Grimm 

Water System Attendees: Kim Gubbe 
Inspection Date: December 16, 2021 

 
Significant Deficiencies and Findings are assigned a due date.  If you are not able to complete the work 
by the assigned date, you MUST submit a Corrective Action Plan describing how and when you will 
complete the work.  Failure to respond by the date below will result in further compliance actions in 
accordance with WAC 246-290-050. 
 
As you correct the items, send me documentation that demonstrates the items have been completed as 
directed.  Include the system name, ID number, item #, and the date the deficiencies were corrected.  You 
can send them to me by e-mail at regina.grimm@doh.wa.gov or by mail at PO Box 47823, Olympia, 
Washington 98504-7823.   
 
SIGNIFICANT DEFICIENCIES* - NONE FOUND 
 
SIGNIFICANT FINDINGS** - NONE FOUND 
 
OBSERVATIONS 

 
1. The bladder tank in the upper pump house is not protected by a pressure relief valve (PRV). 
2. Reservoirs do not have overflows.  Overflows should be provided with capacity to safely pass the 

maximum flows to which they might be exposed, while also preventing entry of contaminants or 
obstructions.   

3. The vents for both tanks are screened, but the holes appeared to be clogged on quite a bit of the 
screen surfaces.  The PUD should replace the screens to ensure adequate airflow into the tanks.  
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RECOMMENDATIONS 
 

4. The paint on the two storage tanks has deteriorated and the tank surface is rusting.  The tanks 
should be painted to protect them from degrading over time. 

5. The water system is currently overconnected and has a blue operating permit.  The system should 
attempt to request additional connections. 

 
SYSTEM INFORMATION 
 
This is a community water system that is approved for 270 connections, but currently has 286 active 
connections.  They are over-connected and have a blue operating permit.  The connection count was 
corrected when ownership of the water system was transferred to Thurston PUD in 2017.    
 
The water system’s facilities include two groundwater wells, two steel storage tanks, a booster station, 
and the distribution system.  
 
SECTION 1: SOURCE 
 
The system has two groundwater wells that are located on the same site.  Well #1 is located inside the 
pumphouse building and Well #2 is located outside in a separate well house.  Both sources are controlled 
by floats in the storage tanks and pump directly to the tanks.  
 
The casing for Well #1 is very corroded and pieces of steel appear to be starting to flake off.  I 
recommend protecting the casing from further corrosion to extend the life of the well. 
 

Source 
ID # Name: Description: Ecology 

Tag # 

Listed 
on WFI 
Yes   No 

S01 Well #1  Groundwater well, 
located in  

AFM952 ☒   ☐ 

S02 Well #2   AFM953 ☒   ☐ 
 

WELLHEAD 
Source 
ID #S01 

Source 
ID #S02 

Yes   No Yes   No 
*Wellcap sealed ☒   ☐ ☒   ☐ 
*Openings sealed  ☒   ☐ ☒   ☐ 
*Vent screened ☒   ☐ ☒   ☐ 
*Protected from flooding ☒   ☐ ☒   ☐ 
**Raw water sample tap ☒   ☐ ☒   ☐ 
**Protected from unauthorized access ☒   ☐ ☒   ☐ 
Structure in good condition ☒   ☐ ☒   ☐ 
Sanitary control area free of contaminants (*If no, is there an 
approved mitigation plan for the contaminant identified) 

Yes Yes 

**Protected from physical damage ☒   ☐ ☒   ☐ 
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WELL PUMP EQUIPMENT 
Source 
ID #S01 

Source 
ID #S02 

Yes   No Yes   No 
*Pump control valve or vacuum relief valve 
with a protected air gap at discharge 

N/A N/A 

Generator available ☒   ☐ ☒   ☐ 

Generator has automatic startup Transfer switch for 
portable generator. 

 
SECTION 2: DISINFECTION 
 
This system does not disinfect. 
 
SECTION 3: OTHER TREATMENTS 
 
This system does not have treatment facilities. 
 
SECTION 4: DISTRIBUTION SYSTEM 
 
This distribution system dates from the 1960s and uses a wide variety of pipe types and sizes.  Distribution 
pipes are replaced with PVC.   
 
This system has a very high amount of water loss.  Their 2020 water use efficiency report shows the 
distribution leakage was 62.9 percent and the 3-year average was 72.9 percent.  The PUD has been tracking 
water use closely and actively repairing leaks.  Zones are metered to facilitate leak detection and distribution 
management.  They are trying to reduce the leakage to less than 10 percent so they can utilize their full 
water right and add connections.  Their current numbers for 2021 show the DSL is around 40 percent.   
 
The PUD is working on updating their cross-connection control implementation for all their water 
systems.  Currently they require new customers to complete a customer survey to assess whether there is a 
hazard requiring backflow protection.  When they acquired Timberline Village the PUD sent out 
customer surveys to the existing customers, but many of them didn’t respond.  This system has two 
customer accounts with testable devices.  The PUD requires annual testing as part of the service policies. 
 

FEATURES Yes   No 

Service area and facility map ☒   ☐ 
Service meters (reading frequency is monthly) ☒   ☐ 

Water system leakage (%) 62.9 % (3-year 
average 72.9 %) 

 

CROSS CONNECTION CONTROL  Yes   No 

System has enabling authority ☒   ☐ 
High hazards identified ☒   ☐ 
High hazards protected ☒   ☐ 
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CROSS CONNECTION CONTROL  Yes   No 

Annual testing ☒   ☐ 
CCS on staff or under contract ☒   ☐ 
Cross connections observed have been eliminated N/A 

 
SECTION 5: FINISHED WATER STORAGE 
 
Atmospheric storage is done in twin horizontal steel tanks (30,000 gallons each).  The tanks use float 
switches for fill control.  Water level is monitored by pressure transducers in the nearby pump house, 
which are part of a SCADA system that is remotely monitored. 
 
The tanks have no overflows.  Each tank has an isolation valve (4-inch non-rising stem gate valve with 
square operating nut) with a branch between it and the tank.  A similar 2-inch valve on the branch serves 
as the drain.  The  valve can be used for sample collection from the tank while it is isolated, with 
sampling outlets added if needed, for a maintenance project.  Drain valves were closed with a valve. 
 
In the event of overfilling, excess water would discharge from the vent (approximately 3-inch diameter 
steel pipe, screened), as this is the only opening to the atmosphere.  Obstruction of the vent would cause 
tank pressurization during overfill, to the extent that an obstruction could contain pressure.  The tanks are 
not designed to contain pressure.  They would suffer structural damage or failure if significantly 
pressurized. 
 
The vents for both tanks are screened, but the holes appeared to be clogged on quite a bit of the screen 
surfaces.  The PUD should replace the screens to ensure adequate airflow into the tanks.  Also, the tanks 
are showing signs of rust and should be painted to protect them from deterioration. 
 

Reservoir Reservoir Name Description Year 
Built 

Total 
Volume 

(Gal) 
1 East Horizontal Steel Cylinder 1982 30,000 
2 West Horizontal Steel Cylinder 1982 30,000 

 

TOP OF RESERVOIR 
Res #1 Res #2 

Yes   No Yes   No 
**Hatch: Locked ☒   ☐ ☒   ☐ 
*Hatch: Watertight seal or gasket ☒   ☐ ☒   ☐ 
Hatch: Over-lapping cover ☐   ☒ ☐   ☒ 
*Screened air vent ☒   ☐ ☒   ☐ 
*Openings sealed/protected ☒   ☐ ☒   ☐ 

 

FEATURES 
Res #1 Res #2 

Yes   No Yes   No 
Protected drain outlet ☒   ☐ ☒   ☐ 
*Protected overflow outlet N/A N/A 
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FEATURES 
Res #1 Res #2 

Yes   No Yes   No 
*Overflow line discharges into a sanitary sewer with an air gap N/A N/A 
**Protected from unauthorized entry ☒   ☐ ☒   ☐ 

 

MAINTENANCE 
Res #1 Res #2 

Yes   No Yes   No 

Frequency of cleaning Tanks have not been cleaned since last 
survey.  We recommend every 5 years. 

Frequency of routine site visit Monthly Monthly 
**Structure in good condition ☒   ☐ ☒   ☐ 

 
SECTION 6: PRESSURE TANKS 
 
This system has a single bladder tank in the booster station of the upper pump house.  It lacks a PRV. 
 

Site Location # and size of 
Bladder Tanks 

1 Upper Pump House One at 81 Gallons 
 

BLADDER 
Site: 1 

Yes   No 
Isolation valve ☒   ☐ 
Pressure relief valve ☐   ☒ 
Pressure gauge ☐   ☒ 
In good condition ☒   ☐ 

 

BUILDINGS/ENCLOSURE 
Site: 1 

Yes   No 
**Facility secure ☐   ☐ 
Structure in good condition ☐   ☐ 

 
SECTION 7: BOOSTER PUMPS AND FACILITIES 
 
A booster pump station (BPS) near the atmospheric storage tanks serves approximately one-third (1/3) of 
the system in the upper pressure zone.  The station is remotely monitored.  Pump failure would be 
indicated by loss of pressure, which would trigger alarm activation.   
 

Fa
ci

lit
y 

Name Description 
Total 

Capacity 
(gpm) 

1 Upper Pump 
House 

Four 5-(Horsepower) HP pumps with 
variable speed control. 

168 
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BOOSTER PUMPS 
Facility 1 
Yes   No 

Number of pumps 4 
Pressure relief valve ☒   ☐ 
*Functional pump and 
pump controls 

☒   ☐ 

Equipment in good 
condition 

☒   ☐ 

Generator available ☐   ☒ 
Generator has 
automatic startup 

N/A 

 
BUILDINGS/ 
ENCLOSURE 

Facility 1 
Yes   No 

**Facility secure ☒   ☐ 
Structure in good 
condition 

☒   ☐ 

 
SECTION 8: WATER QUALITY MONITORING AND REPORTING 
 
Refer to the Water Quality Monitoring Schedule for your monitoring requirements and status.  If you have 
any questions on source monitoring, please contact Sophia Petro at (360) 236-3046. 
 

CHEMICAL 

Sample 
Point Description 

1 Well Pump House 
2 Well Pump House 

 

CHEMICAL 
Sample 
Point 1 

Sample 
Point 2 

Yes   No Yes   No 
Monitoring adequate ☒   ☐ ☒   ☐ 
ODW WQ data reviewed ☒   ☐ ☒   ☐ 
Sample collection sites correct ☒   ☐ ☒   ☐ 
System has prior: 
☐  Nitrate results above 5 mg/L 
☐  Nitrite results above 0.5 mg/L 
☐  Primary MCL 
☐  Secondary MCL exceedance(s) 
☐  Organic detections 

☐  Other Enter Other 
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COLIFORM Yes   No 

Monitoring adequate ☒   ☐ 
Monitoring plan adequate ☒   ☐ 
Monitoring plan followed ☒   ☐ 
# of Treatment Technique Violations (TTV) None 
# of E. coli MCL Violations None 

 
LEAD & COPPER Yes   No 

Monitoring adequate ☒   ☐ 
Monitoring plan adequate ☒   ☐ 
Monitoring plan followed ☒   ☐ 
Results below action level ☒   ☐ 

 
SECTION 9: SYSTEM MANAGEMENT AND OPERATIONS 
 
The water system is owned and managed by Thurston PUD1.  It was purchased from H&R Waterworks 
around 2017.  The system has a Part B water system plan that was approved prior to acquiring the system 
from H&R Waterworks (approved in 2009).    
 
Since taking ownership of this system the PUD has made improvements.  They have installed missing 
service meters and have been working to repair distribution leaks to improve the overall DSL percentage.  
The PUD currently has a capacity analysis project under review with ODW (received in May 2022).  
They are requesting an increase in the number of approved connections based on their existing physical 
and legal capacity.    
 

PROJECT/PLANNING Yes   No 

System approved ☒   ☐ 
Current WSP/SWSMP ☒   ☐ 
Year WSP/SWSMP approved 2009 

 
REPORTING Yes   No N/A 

WFI reviewed and updated with purveyor ☒   ☐ --- 
Consumer confidence report (Community only) ☒   ☐ ☐ 
Water use efficiency report (Municipal Water Suppliers) ☒   ☐ ☐ 
Cross connection control annual report (> 1000 conn) ☐   ☐ ☒ 

 
OPERATOR CERTIFICATION 
 
This system is required to have a minimum of one certified operator with a Water Distribution Specialist 
certification.  Their current operator exceeds this requirement.  If you have any questions or this 
information is inaccurate, please contact Operator Certification at (800) 525-2536. 
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Name of Operator Certification Number Certifications Mandatory 
Operator 

James Campbell 010679 WDM2, WTPO1, CCS ☒ 
WDS-Water Distribution Specialist; WDM-Water Distribution Manager; WTPO-Water Treatment Plant Operator, BTO-Basic 
Treatment Operator; CCS-Cross Connection Specialist; BAT-Backflow Assembly Tester 
 

OPERATIONS Yes   No 

Operational records maintained ☒   ☐ 
Current survey has significant deficiencies identified ☐   ☒ 
Previous survey deficiencies/findings corrected, if no list below N/A 

 
CLOSING 
 
Your system qualifies for the reduced frequency of sanitary surveys under WAC 246-290-416.  Your next 
survey is due in 5 years.  Regulations establishing a schedule of fees, including fees for sanitary surveys, 
were adopted March 18, 2012 (WAC 246-290-990).  The amount due is $510.  An itemized worksheet is 
enclosed with the invoice. 
 
If you have any questions, please contact me at (360) 236-3035 or by e-mail at 
regina.grimm@doh.wa.gov. 
 
Sincerely, 
 
  
 
Regina N. Grimm, P.E. 
Office of Drinking Water, Regional Engineer 
 
Enclosures 
 
cc: Sue Kennedy, Lewis County Public Health & Social Services 





SANITARY SURVEY FEE WORKSHEET

PWS ID # 88388
Lewis County

Date: 12/16/21

NO

Quantity Cost
Department of Health Paid Costs Hours/Miles

1 102$                                                                                                 102.00$              
1 102$                                                                                                 102.00$              
0 (# Miles) x ($.56/Mile) -$                     
0 102$                                                                                                 -$                     
0 102 -$                     

204.00$              

Water System Paid Costs Hours
1 102$                                                                                                 102.00$              

Survey Field Work 1 102$                                                                                                 102.00$                 

3 102$                                                                                                 306.00$              

Hours
0 -$                                                                                                  -$                     

Total Cost of Survey 714.00$              

Costs Covered by DOH 204.00$              

Invoice amount due (Less than 10,000 Connections) 510.00$              

Total Department of Health Costs to Perform All Surveys

System Name Timberline Village

Surveyor Regina Grimm

Department of Health 

Sanitary Survey Time Tracking
Office of Drinking Water

System over 10,000 Connections?

Survey program RO Coordination

NOTES: 

County

Scheduling, research, prep

Survey documentation – preparation of survey report to the 
purveyor

Additional Water System Paid Costs for systems serving 10,000 or more connections

Travel Time <10,000

Survey Program Administrative Support 
Travel expenses (Mileage)
Technical Assistance



 
 
 
 
 
 
 
 

Appendix 10.2 
Vicinity and Zoning Maps 

Vicinity Map 
Zoning Map 

Timberline Plat Map 

 
 
 

 
 
 
 
 
 
 
 
 



 



Date:  Sept 26, 2018 File: o:\maps\planning\zoning2018\zoning1in1mi_signature.mxd
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Appendix 10.3 
Distribution Map and Hydraulic Analysis 
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Doug Piehl

To: Lydia Bower
Subject: RE: Timberline Village #628, fire flow

From: Doyle Sanford <Doyle.Sanford@lewiscountywa.gov> 
Sent: Thursday, October 13, 2022 2:55 PM 
To: Lydia Bower <lydia@nwwatersystems.com> 
Subject: RE: Timberline Village #628, fire flow  
  
Lydia, 
  
Lewis County did not have a Building Department until 1974 or 75 so I do not know if Fire flow was considered at that 
time. We now have the option to use NFPA 1142 which allows Fire flow to be reduced in Rural areas without a reliable 
public water supply and allows for tanker credits from the Fire district if travel distances allow. Packwood is very 
condensed. 
  
60,000 gal will provide 500gmp for 2 hours so you have plenty of fire flow, any New commercial buildings coming into 
your district will be required to provide their own storage for Fire flow and sized per occupancy and size. 
  
Thank You. 
  
Doyle Sanford, CFM 
Building Official / Fire Marshal 
Lewis County, WA 
(360)740‐2696 
  
Safety is no accident 
  
  
  
From: Lydia Bower <lydia@nwwatersystems.com>  
Sent: Tuesday, October 11, 2022 3:06 PM 
To: Doyle Sanford <Doyle.Sanford@lewiscountywa.gov> 
Subject: [Spam?] Timberline Village #628, fire flow 
Importance: Low 
  
Hi Doyle,  
  
I am working on the Water System Plan for the Timberline Village #628 water system (ID 88388) located in 
Packwood, WA. The water system currently has 2 wells which pump direct to distribution and fill 60,000 
gallons of storage in the upper zone. The upper zone is pressurized by booster pumps.  
  
Two pages from the original WSP (1975) are attached which state fire flow is not required. However, there is 
other documentation that lists 500 gpm for 30 minutes.  
  
For the updated WSP, I need to know 1) was fire flow required at the time of approval for this water system 
and 2) if so, what was the requirement? I written response from the fire marshal is required for the WSP.  
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Please contact me if you have any questions.  
  

Lydia Bower, PE 

Northwest Water Systems, Inc. 

www.nwwatersystems.com 

(360) 876‐0958 ext. 108  

  

External Email - Remember to think before you click! 

This message may contain links with malware, viruses, etc. Please ensure the message is legitimate 
before opening it. 











 

May 18, 2022 
 
Doug Piehl, PE 
Thurston PUD 
doug.piehl@thurstonpud.org  
 
Re: Timberline Village Water System, Hydraulic Analysis 
 
Dear Doug Piehl,  
 
A hydraulic analysis was completed using EPANet 2. Three scenarios were completed, full 
system build out, using the calculated PHD of 150 gpm from the capacity analysis, and 
adjusting system flow rate until the pressure dropped below 20 psi at a connection. The 
distribution system consists of 8-inch, 6-inch, 4-inch 3-inch, 2-inch, and 1.5-inch PVC . A 
coefficient of 130 was used as the friction coefficient. Pipe length, diameter, and layout were 
based upon the available system drawings with revisions from Thurston PUD staff who are 
familiar with the system layout.  
 
A base demand was assigned to node representing service connections, and then scaled to 
provide the two scenarios.  
 
The booster pump was modeled as a reservoir with additional head to represent pressure from 
the booster pump. The existing booster pump can provide 62 psi (143 feet) under PHD 
conditions and up to 70 psi (161.7 feet) under high pressure conditions. Similarly, the well 
pump was modeled as a reservoir with additional head to represent pressure from the well 
pump. The existing well pump operates at 70 psi based on floats in the upper reservoir. This 
reservoir “floats” on the system and does not have a dedicated inlet and outlet. There are 
several services which are connected on the fill line to the reservoir. The well pump was 
modeled at 62 psi (143 feet) under PHD conditions. Table 1 below lists the base elevation 
and corresponding modeled elevations for each source of supply component.  

 
Table 1 – Modeled Elevations 

 
Component Base Elevation Pressure Modeled Elevation 
Well Elevation 1186 feet 62 psi = 143 feet 1329 feet 
Reservoir 1334 0 psi = 0 feet 1334 feet 
Booster Station 1330 62 psi = 143 feet 1473 feet 
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The first scenario used a multiplier of 1.8 gpm/node. This was based on the results of the 
capacity analysis which calculated a system PHD of 150 gpm and ERU of 84, or 1.8 
gpm/ERU. However, this multiplier was applied assuming build-out of the distribution 
system, or 376 ERU, not the existing 84 ERU. This assumed the PHD was distributed evenly 
throughout the distribution system. The results of this scenario are shown in Figure 1 below. 
There are several locations which the pressure dropped below 20 psi, and in some cases 
below 10 psi.  
 
The second scenario calculated a multiplier of 0.4 gpm/node in order to achieve a flow rate 
of 150 gpm in the distribution system. It was assumed the PHD flow of 150 gpm was 
distributed evenly throughout the distribution system. In this scenario, there were 6 
connections which had pressure under 30 psi. Per WAC 246-290-420(2), as an existing 
system the minimum residual pressure under PHD conditions must be greater than 20 psi. 
The results are shown in Figure 2 below 
 
The third scenario adjusted the multiplier to 1.05 gpm/node which is the maximum flow in 
the distribution system while maintain each connection above 20 psi. This resulted in a total 
flow rate of 395 gpm spread throughout the distribution system. The results are shown in 
Figure 3 below.  
 
The numerical results for all three scenarios are enclosed. Junction (node) 49 and 268 
consistently show low pressures, however, these are not service connections. Junction 49 is 
just below the upper reservoir and Junction 268 is a blow off located above the highest 
elevation service connection.   
 
The results demonstrate the existing distribution system is limited to a flow rate of 395 gpm.  
 
Sincerely,  
NORTHWEST WATER SYSTEMS, INC.  
 
Lydia Bower 
 
Lydia Bower, PE 
 
Cc: file\projects\191008 
 
 

 

 

 

 

 



 

 
 
 

 
 
Figure 1 – Scenario 1: Multiplier of 1.8 gpm/node, full build-out 

 

 

 

 



Network Table - Nodes

Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Resvr BoosterStation 1473.2 -331.20 1473.20 0.00

Resvr Reservoirs 1334 -135.27 1334.00 0.00

Resvr Wells 1329 -212.14 1329.00 0.00

Junc 49 1330 0.00 1333.99 1.73

Junc 268 1410 1.80 1418.89 3.85

Junc 223 1406 1.80 1418.89 5.59

Junc 222 1406 3.60 1418.89 5.59

Junc 221 1400 3.60 1418.90 8.19

Junc 220 1400 3.60 1418.91 8.19

Junc 172 1403 3.60 1422.39 8.40

Junc 170 1401 3.60 1422.42 9.28

Junc 171 1400 3.60 1422.40 9.71

Junc 169 1394 3.60 1422.90 12.52

Junc 167 1394 3.60 1424.27 13.12

Junc 168 1392 3.60 1422.92 13.40

Junc 219 1388 3.60 1418.92 13.40

Junc 218 1388 3.60 1418.94 13.41

Junc 217 1380 3.60 1418.96 16.88

Junc 166 1384 3.60 1424.33 17.48

Junc 165 1380 3.60 1426.36 20.09

Junc 216 1371 3.60 1418.96 20.78

Junc 139 1277 0.00 1332.37 23.99

Junc 164 1366 3.60 1428.72 27.18

Junc 179 1362 3.60 1424.97 27.29

Junc 177 1361 3.60 1425.18 27.81

Junc 173 1364 3.60 1429.35 28.32
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 107 1204 7.20 1269.67 28.45

Junc 180 1359 3.60 1424.97 28.58

Junc 163 1364 0.00 1430.99 29.03

Junc 178 1358 1.80 1425.07 29.06

Junc 161 1368 3.60 1435.30 29.16

Junc 159 1368 3.60 1435.40 29.20

Junc 114 1221 3.60 1289.13 29.52

Junc 106 1202 3.60 1270.29 29.59

Junc 157 1372 0.00 1441.19 29.98

Junc 156 1372 0.00 1441.29 30.02

Junc 241 1366 3.60 1436.38 30.50

Junc 105 1200 3.60 1270.75 30.66

Junc 215 1348 3.60 1418.97 30.75

Junc 160 1364 3.60 1435.36 30.92

Junc 112 1218 3.60 1289.50 30.98

Junc 176 1354 3.60 1425.77 31.10

Junc 238 1364 0.00 1437.08 31.66

Junc 239 1364 3.60 1437.47 31.84

Junc 122 1256 0.00 1330.76 32.39

Junc 113 1214 3.60 1289.33 32.64

Junc 242 1360 1.80 1436.37 33.09

Junc 104 1197 3.60 1273.56 33.17

Junc 236 1350 3.60 1428.27 33.92

Junc 240 1358 3.60 1436.43 33.98

Junc 99 1212 3.60 1290.46 34.00

Junc 184 1340 3.60 1418.68 34.09

Junc 162 1356 3.60 1435.86 34.60
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 158 1356 0.00 1436.26 34.77

Junc 103 1195 3.60 1275.31 34.80

Junc 121 1248 3.60 1330.53 35.76

Junc 182 1340 3.60 1422.64 35.81

Junc 152 1346 3.60 1428.74 35.85

Junc 98 1208 1.80 1291.87 36.34

Junc 237 1349 3.60 1434.05 36.85

Junc 174 1342 3.60 1427.69 37.13

Junc 235 1340 3.60 1428.38 38.30

Junc 267 1352 1.80 1440.48 38.34

Junc 149 1350 1.80 1438.49 38.34

Junc 151 1341 3.60 1429.61 38.39

Junc 154 1338 3.60 1427.03 38.58

Junc 181 1336 3.60 1425.28 38.69

Junc 97 1205 3.60 1294.29 38.69

Junc 233 1342 0.00 1432.25 39.11

Junc 96 1204 0.00 1294.53 39.23

Junc 101 1194 3.60 1284.76 39.33

Junc 175 1336 0.00 1426.85 39.36

Junc 150 1343 3.60 1433.90 39.39

Junc 210 1328 0.00 1418.97 39.42

Junc 209 1328 0.00 1418.97 39.42

Junc 142 1324 3.60 1415.11 39.48

Junc 141 1324 3.60 1415.11 39.48

Junc 100 1199 3.60 1290.81 39.78

Junc 102 1190 0.00 1282.35 40.02

Junc 148 1348 1.80 1440.67 40.15
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 108 1189 3.60 1281.81 40.21

Junc 183 1328 3.60 1420.83 40.22

Junc 234 1334 3.60 1428.55 40.97

Junc 208 1324 3.60 1418.98 41.16

Junc 155 1332 3.60 1427.00 41.16

Junc 143 1320 0.00 1415.11 41.21

Junc 256 1320 3.60 1415.12 41.22

Junc 153 1330 3.60 1427.10 42.07

Junc 211 1321 3.60 1418.65 42.31

Junc 243 1332 3.60 1430.01 42.47

Junc 187 1314 3.60 1414.75 43.65

Junc 232 1329 0.00 1429.77 43.67

Junc 244 1328 3.60 1429.92 44.16

Junc 212 1316 3.60 1418.51 44.42

Junc 144 1312 3.60 1415.14 44.69

Junc 109 1176 3.60 1279.78 44.97

Junc 245 1326 3.60 1429.79 44.97

Junc 186 1312 3.60 1415.96 45.05

Junc 185 1310 3.60 1416.30 46.06

Junc 140 1308 0.00 1415.14 46.42

Junc 110 1172 3.60 1279.16 46.43

Junc 111 1171 3.60 1279.15 46.86

Junc 119 1221 0.00 1329.33 46.94

Junc 229 1320 0.00 1428.61 47.06

Junc 188 1302 3.60 1414.12 48.58

Junc 90 1206 1.80 1318.13 48.59

Junc 117 1216 0.00 1329.12 49.02
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 227 1312 3.60 1425.83 49.32

Junc 189 1300 3.60 1413.97 49.38

Junc 213 1304 3.60 1418.42 49.58

Junc 214 1304 1.80 1418.43 49.58

Junc 120 1214 1.80 1328.95 49.81

Junc 200 1214 0.00 1328.95 49.81

Junc 89 1202 3.60 1318.13 50.32

Junc 88 1202 3.60 1318.24 50.37

Junc 133 1294 3.60 1412.72 51.44

Junc 116 1210 0.00 1328.97 51.55

Junc 207 1300 3.60 1419.01 51.57

Junc 40 1206 3.60 1325.08 51.60

Junc 118 1210 1.80 1329.12 51.62

Junc 87 1198 3.60 1318.28 52.12

Junc 230 1306 3.60 1427.62 52.70

Junc 41 1204 3.60 1325.68 52.72

Junc 134 1292 0.00 1413.85 52.80

Junc 42 1204 3.60 1326.43 53.05

Junc 115 1206 1.80 1328.92 53.26

Junc 202 1296 0.00 1419.02 53.31

Junc 37 1200 3.60 1324.26 53.84

Junc 38 1200 1.80 1324.51 53.95

Junc 39 1200 0.00 1324.59 53.98

Junc 201 1294 1.80 1419.03 54.18

Junc 248 1204 0.00 1329.12 54.22

Junc 36 1199 3.60 1324.22 54.26

Junc 85 1194 3.60 1319.86 54.54
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 43 1202 3.60 1328.57 54.84

Junc 44 1202 3.60 1328.57 54.84

Junc 91 1192 3.60 1318.93 55.00

Junc 86 1192 0.00 1318.99 55.02

Junc 225 1296 3.60 1423.55 55.27

Junc 130 1286 1.80 1413.89 55.41

Junc 228 1298 3.60 1426.14 55.52

Junc 93 1190 1.80 1318.92 55.86

Junc 231 1298 3.60 1427.52 56.12

Junc 129 1284 0.00 1414.03 56.34

Junc 132 1281 3.60 1411.80 56.67

Junc 35 1193 3.60 1323.81 56.68

Junc 224 1290 3.60 1421.59 57.02

Junc 82 1190 3.60 1321.68 57.06

Junc 128 1282 1.80 1414.07 57.23

Junc 203 1286 1.80 1418.47 57.40

Junc 81 1188 1.80 1321.43 57.82

Junc 127 1280 1.80 1414.12 58.11

Junc 204 1284 3.60 1418.17 58.14

Junc 79 1186 1.80 1320.69 58.36

Junc 78 1186 7.20 1320.70 58.37

Junc 34 1189 3.60 1323.80 58.41

Junc 83 1187 0.00 1321.87 58.44

Junc 84 1187 3.60 1321.98 58.49

Junc 45 1193 3.60 1328.61 58.76

Junc 46 1192 3.60 1328.71 59.24

Junc 55 1186 3.60 1322.90 59.32
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 260 1277 0.00 1415.24 59.90

Junc 80 1183 3.60 1321.25 59.90

Junc 131 1275 3.60 1413.57 60.04

Junc 226 1285 3.60 1423.83 60.16

Junc 77 1181 0.00 1321.06 60.69

Junc 75 1181 1.80 1321.08 60.70

Junc 21 1183 3.60 1323.11 60.71

Junc 95 1183 0.00 1323.39 60.83

Junc 23 1183 1.80 1323.51 60.88

Junc 126 1273 3.60 1414.18 61.17

Junc 136 1270 3.60 1411.33 61.24

Junc 12 1173 3.60 1314.97 61.52

Junc 54 1181 3.60 1323.12 61.58

Junc 47 1186 3.60 1328.83 61.89

Junc 146 1330 0.00 1472.88 61.91

Junc 48 1186 0.00 1328.98 61.95

Junc 76 1186 0.00 1328.99 61.96

Junc 24 1180 3.60 1323.85 62.33

Junc 53 1180 3.60 1323.90 62.35

Junc 205 1274 3.60 1417.91 62.35

Junc 50 1184 1.80 1328.19 62.48

Junc 125 1270 1.80 1414.20 62.48

Junc 20 1178 3.60 1322.63 62.67

Junc 25 1180 3.60 1324.70 62.70

Junc 199 1274 1.80 1419.07 62.86

Junc 11 1168 3.60 1313.39 63.00

Junc 135 1268 3.60 1413.51 63.05
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 51 1183 1.80 1328.80 63.17

Junc 70 1174 1.80 1320.82 63.62

Junc 71 1174 0.00 1320.84 63.63

Junc 13 1171 3.60 1318.05 63.72

Junc 52 1177 3.60 1324.12 63.75

Junc 14 1172 1.80 1319.12 63.75

Junc 10 1164 3.60 1311.33 63.84

Junc 16 1174 3.60 1321.58 63.95

Junc 74 1172 10.80 1319.63 63.97

Junc 8 1161 3.60 1309.02 64.14

Junc 72 1172 3.60 1320.07 64.16

Junc 26 1177 3.60 1325.42 64.31

Junc 69 1172 3.60 1320.81 64.48

Junc 73 1171 1.80 1319.92 64.53

Junc 6 1159 3.60 1307.97 64.55

Junc 27 1178 3.60 1326.99 64.56

Junc 18 1172 3.60 1321.06 64.59

Junc 9 1161 3.60 1310.32 64.70

Junc 7 1159 3.60 1308.55 64.80

Junc 4 1158 3.60 1307.61 64.83

Junc 5 1158 3.60 1307.76 64.89

Junc 15 1172 3.60 1322.33 65.14

Junc 3 1157 3.60 1307.58 65.25

Junc 68 1170 3.60 1320.78 65.33

Junc 19 1170 1.80 1321.05 65.45

Junc 17 1170 3.60 1321.21 65.52

Junc 56 1172 3.60 1323.39 65.60
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 206 1266 3.60 1417.88 65.81

Junc 57 1170 3.60 1322.29 65.99

Junc 66 1168 1.80 1320.76 66.19

Junc 247 1172 0.00 1324.80 66.21

Junc 124 1261 3.60 1414.33 66.44

Junc 28 1174 3.60 1328.33 66.87

Junc 29 1174 0.00 1328.33 66.87

Junc 30 1173 3.60 1327.64 67.01

Junc 67 1166 3.60 1320.76 67.06

Junc 31 1172 3.60 1327.34 67.31

Junc 197 1264 3.60 1419.52 67.39

Junc 32 1171 3.60 1327.12 67.65

Junc 147 1164 3.60 1320.79 67.94

Junc 33 1169 3.60 1327.07 68.49

Junc 123 1256 0.00 1414.41 68.64

Junc 266 1168 1.80 1327.07 68.93

Junc 137 1250 3.60 1410.94 69.74

Junc 246 1146 0.00 1307.58 70.01

Junc 198 1256 3.60 1419.57 70.88

Junc 58 1154 3.60 1320.75 72.25

Junc 138 1244 3.60 1410.82 72.28

Junc 190 1250 0.00 1417.05 72.38

Junc 191 1250 1.80 1417.12 72.41

Junc 196 1252 3.60 1419.13 72.42

Junc 59 1150 3.60 1320.71 73.97

Junc 192 1246 0.00 1417.53 74.32

Junc 61 1148 3.60 1320.70 74.83
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 60 1148 3.60 1320.70 74.83

Junc 62 1146 3.60 1320.70 75.70

Junc 63 1146 3.60 1320.70 75.70

Junc 64 1145 0.00 1320.71 76.14

Junc 65 1145 1.80 1320.73 76.14

Junc 195 1238 3.60 1418.84 78.36

Junc 94 1136 1.80 1320.71 80.04

Junc 194 1232 0.00 1418.46 80.79
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Figure 2 – Scenario 2: Multiplier of 0.4 gpm/node, 150 gpm distributed evenly across all 
nodes 

 

 

 

 

 

 



Network Table - Nodes

Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Resvr BoosterStation 1473.2 -73.60 1473.20 0.00

Resvr Wells 1329 0.00 1329.00 0.00

Resvr Reservoirs 1334 -77.20 1334.00 0.00

Junc 49 1330 0.00 1334.00 1.73

Junc 139 1277 0.00 1333.42 24.45

Junc 268 1410 0.40 1469.85 25.93

Junc 223 1406 0.40 1469.85 27.67

Junc 222 1406 0.80 1469.85 27.67

Junc 172 1403 0.80 1470.07 29.06

Junc 170 1401 0.80 1470.07 29.93

Junc 221 1400 0.80 1469.85 30.27

Junc 220 1400 0.80 1469.85 30.27

Junc 171 1400 0.80 1470.07 30.36

Junc 169 1394 0.80 1470.10 32.97

Junc 167 1394 0.80 1470.18 33.01

Junc 122 1256 0.00 1332.85 33.30

Junc 168 1392 0.80 1470.10 33.84

Junc 219 1388 0.80 1469.85 35.47

Junc 218 1388 0.80 1469.85 35.47

Junc 121 1248 0.80 1332.77 36.73

Junc 166 1384 0.80 1470.19 37.34

Junc 217 1380 0.80 1469.85 38.93

Junc 165 1380 0.80 1470.31 39.13

Junc 216 1371 0.80 1469.85 42.83

Junc 157 1372 0.00 1471.22 42.99

Junc 156 1372 0.00 1471.23 43.00
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 161 1368 0.80 1470.86 44.57

Junc 159 1368 0.80 1470.87 44.57

Junc 164 1366 0.80 1470.46 45.26

Junc 241 1366 0.80 1470.93 45.47

Junc 173 1364 0.80 1470.49 46.14

Junc 163 1364 0.00 1470.60 46.19

Junc 160 1364 0.80 1470.87 46.30

Junc 238 1364 0.00 1470.97 46.35

Junc 239 1364 0.80 1471.00 46.36

Junc 179 1362 0.80 1470.22 46.89

Junc 114 1221 0.80 1329.52 47.02

Junc 177 1361 0.80 1470.24 47.33

Junc 242 1360 0.40 1470.93 48.07

Junc 180 1359 0.80 1470.22 48.19

Junc 119 1221 0.00 1332.34 48.24

Junc 112 1218 0.80 1329.54 48.33

Junc 178 1358 0.40 1470.23 48.63

Junc 240 1358 0.80 1470.93 48.93

Junc 162 1356 0.80 1470.90 49.78

Junc 158 1356 0.00 1470.92 49.80

Junc 113 1214 0.80 1329.53 50.06

Junc 117 1216 0.00 1332.26 50.37

Junc 176 1354 0.80 1470.27 50.38

Junc 99 1212 0.80 1329.60 50.96

Junc 120 1214 0.40 1332.20 51.22

Junc 200 1214 0.00 1332.20 51.22

Junc 267 1352 0.40 1471.18 51.64
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 236 1350 0.80 1470.43 52.18

Junc 149 1350 0.40 1471.06 52.45

Junc 98 1208 0.40 1329.68 52.73

Junc 237 1349 0.80 1470.78 52.77

Junc 215 1348 0.80 1469.85 52.80

Junc 116 1210 0.00 1332.20 52.95

Junc 118 1210 0.40 1332.26 52.97

Junc 148 1348 0.40 1471.19 53.38

Junc 107 1204 1.60 1328.32 53.87

Junc 152 1346 0.80 1470.46 53.93

Junc 97 1205 0.80 1329.83 54.09

Junc 90 1206 0.40 1330.84 54.09

Junc 40 1206 0.80 1331.75 54.49

Junc 96 1204 0.00 1329.85 54.53

Junc 115 1206 0.40 1332.18 54.68

Junc 106 1202 0.80 1328.35 54.75

Junc 150 1343 0.80 1470.78 55.37

Junc 41 1204 0.80 1331.80 55.38

Junc 42 1204 0.80 1331.86 55.40

Junc 248 1204 0.00 1332.26 55.57

Junc 105 1200 0.80 1328.38 55.63

Junc 174 1342 0.80 1470.39 55.63

Junc 233 1342 0.00 1470.67 55.75

Junc 89 1202 0.80 1330.84 55.82

Junc 88 1202 0.80 1330.84 55.83

Junc 151 1341 0.80 1470.51 56.12

Junc 184 1340 0.80 1469.84 56.26
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 44 1202 0.80 1332.04 56.35

Junc 43 1202 0.80 1332.05 56.35

Junc 182 1340 0.80 1470.08 56.36

Junc 235 1340 0.80 1470.44 56.52

Junc 100 1199 0.80 1329.62 56.60

Junc 104 1197 0.80 1328.56 57.00

Junc 37 1200 0.80 1331.66 57.05

Junc 38 1200 0.40 1331.69 57.06

Junc 39 1200 0.00 1331.70 57.07

Junc 154 1338 0.80 1470.35 57.35

Junc 36 1199 0.80 1331.66 57.48

Junc 87 1198 0.80 1330.84 57.56

Junc 103 1195 0.80 1328.66 57.92

Junc 181 1336 0.80 1470.24 58.17

Junc 175 1336 0.00 1470.34 58.21

Junc 101 1194 0.80 1329.25 58.60

Junc 234 1334 0.80 1470.45 59.12

Junc 85 1194 0.80 1330.94 59.34

Junc 155 1332 0.80 1470.35 59.95

Junc 243 1332 0.80 1470.54 60.03

Junc 35 1193 0.80 1331.61 60.06

Junc 91 1192 0.80 1330.88 60.18

Junc 86 1192 0.00 1330.89 60.18

Junc 45 1193 0.80 1331.95 60.21

Junc 102 1190 0.00 1329.10 60.27

Junc 46 1192 0.80 1331.80 60.57

Junc 108 1189 0.80 1329.06 60.69
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 153 1330 0.80 1470.36 60.82

Junc 93 1190 0.40 1330.88 61.05

Junc 82 1190 0.80 1331.05 61.12

Junc 232 1329 0.00 1470.52 61.32

Junc 210 1328 0.00 1469.85 61.47

Junc 209 1328 0.00 1469.85 61.47

Junc 183 1328 0.80 1469.97 61.52

Junc 244 1328 0.80 1470.53 61.76

Junc 34 1189 0.80 1331.61 61.79

Junc 81 1188 0.40 1331.04 61.98

Junc 146 1330 0.00 1473.18 62.04

Junc 83 1187 0.00 1331.07 62.42

Junc 84 1187 0.80 1331.07 62.43

Junc 245 1326 0.80 1470.52 62.62

Junc 79 1186 0.40 1330.99 62.83

Junc 78 1186 1.60 1330.99 62.83

Junc 55 1186 0.80 1331.13 62.88

Junc 76 1186 0.00 1331.50 63.05

Junc 48 1186 0.00 1331.50 63.05

Junc 142 1324 0.80 1469.62 63.10

Junc 141 1324 0.80 1469.62 63.10

Junc 47 1186 0.80 1331.65 63.11

Junc 208 1324 0.80 1469.85 63.20

Junc 50 1184 0.40 1331.46 63.89

Junc 80 1183 0.80 1331.03 64.14

Junc 51 1183 0.40 1331.50 64.35

Junc 21 1183 0.80 1331.53 64.36
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 23 1183 0.40 1331.54 64.36

Junc 95 1183 0.00 1331.55 64.37

Junc 211 1321 0.80 1469.83 64.49

Junc 143 1320 0.00 1469.62 64.83

Junc 256 1320 0.80 1469.62 64.83

Junc 77 1181 0.00 1331.02 65.00

Junc 75 1181 0.40 1331.02 65.00

Junc 54 1181 0.80 1331.14 65.06

Junc 229 1320 0.00 1470.45 65.19

Junc 53 1180 0.80 1331.19 65.51

Junc 25 1180 0.80 1331.50 65.65

Junc 24 1180 0.80 1331.52 65.65

Junc 109 1176 0.80 1328.94 66.27

Junc 27 1178 0.80 1331.50 66.51

Junc 20 1178 0.80 1331.50 66.51

Junc 212 1316 0.80 1469.83 66.65

Junc 52 1177 0.80 1331.20 66.82

Junc 26 1177 0.80 1331.50 66.94

Junc 187 1314 0.80 1469.59 67.42

Junc 110 1172 0.80 1328.90 67.98

Junc 70 1174 0.40 1331.00 68.03

Junc 71 1174 0.00 1331.00 68.03

Junc 16 1174 0.80 1331.44 68.22

Junc 28 1174 0.80 1331.50 68.24

Junc 29 1174 0.00 1331.50 68.24

Junc 144 1312 0.80 1469.62 68.30

Junc 186 1312 0.80 1469.67 68.32
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 111 1171 0.80 1328.90 68.42

Junc 12 1173 0.80 1331.03 68.47

Junc 227 1312 0.80 1470.28 68.58

Junc 30 1173 0.80 1331.45 68.66

Junc 74 1172 2.40 1330.93 68.86

Junc 72 1172 0.80 1330.95 68.88

Junc 69 1172 0.80 1331.00 68.89

Junc 56 1172 0.80 1331.16 68.96

Junc 247 1172 0.00 1331.25 69.00

Junc 14 1172 0.40 1331.29 69.02

Junc 18 1172 0.80 1331.41 69.07

Junc 31 1172 0.80 1331.43 69.08

Junc 15 1172 0.80 1331.49 69.11

Junc 185 1310 0.80 1469.69 69.19

Junc 73 1171 0.40 1330.95 69.30

Junc 13 1171 0.80 1331.22 69.42

Junc 32 1171 0.80 1331.42 69.51

Junc 68 1170 0.80 1331.00 69.76

Junc 57 1170 0.80 1331.09 69.80

Junc 19 1170 0.40 1331.41 69.94

Junc 17 1170 0.80 1331.42 69.94

Junc 140 1308 0.00 1469.62 70.03

Junc 33 1169 0.80 1331.42 70.38

Junc 11 1168 0.80 1330.93 70.60

Junc 66 1168 0.40 1331.00 70.63

Junc 266 1168 0.40 1331.42 70.81

Junc 230 1306 0.80 1470.39 71.23
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 67 1166 0.80 1331.00 71.49

Junc 213 1304 0.80 1469.82 71.85

Junc 214 1304 0.40 1469.82 71.85

Junc 10 1164 0.80 1330.81 72.28

Junc 147 1164 0.80 1331.00 72.36

Junc 188 1302 0.80 1469.56 72.60

Junc 189 1300 0.80 1469.55 73.46

Junc 8 1161 0.80 1330.66 73.52

Junc 9 1161 0.80 1330.74 73.55

Junc 207 1300 0.80 1469.86 73.60

Junc 6 1159 0.80 1330.60 74.35

Junc 7 1159 0.80 1330.63 74.37

Junc 228 1298 0.80 1470.30 74.66

Junc 231 1298 0.80 1470.38 74.69

Junc 4 1158 0.80 1330.58 74.78

Junc 5 1158 0.80 1330.59 74.78

Junc 3 1157 0.80 1330.58 75.21

Junc 202 1296 0.00 1469.86 75.33

Junc 225 1296 0.80 1470.14 75.45

Junc 133 1294 0.80 1469.47 76.03

Junc 201 1294 0.40 1469.86 76.20

Junc 58 1154 0.80 1331.00 76.69

Junc 134 1292 0.00 1469.54 76.93

Junc 224 1290 0.80 1470.02 78.00

Junc 59 1150 0.80 1330.99 78.42

Junc 61 1148 0.80 1330.99 79.29

Junc 60 1148 0.80 1330.99 79.29
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 130 1286 0.40 1469.54 79.53

Junc 203 1286 0.40 1469.82 79.65

Junc 246 1146 0.00 1330.58 79.98

Junc 63 1146 0.80 1330.99 80.16

Junc 62 1146 0.80 1330.99 80.16

Junc 226 1285 0.80 1470.15 80.23

Junc 129 1284 0.00 1469.55 80.40

Junc 204 1284 0.80 1469.80 80.51

Junc 64 1145 0.00 1330.99 80.59

Junc 65 1145 0.40 1331.00 80.59

Junc 128 1282 0.40 1469.55 81.27

Junc 132 1281 0.80 1469.41 81.64

Junc 127 1280 0.40 1469.56 82.13

Junc 260 1277 0.00 1469.62 83.46

Junc 131 1275 0.80 1469.52 84.29

Junc 94 1136 0.40 1330.99 84.49

Junc 205 1274 0.80 1469.79 84.84

Junc 199 1274 0.40 1469.86 84.87

Junc 126 1273 0.80 1469.56 85.17

Junc 136 1270 0.80 1469.38 86.39

Junc 125 1270 0.40 1469.56 86.47

Junc 135 1268 0.80 1469.52 87.32

Junc 206 1266 0.80 1469.79 88.30

Junc 197 1264 0.80 1469.89 89.21

Junc 124 1261 0.80 1469.57 90.37

Junc 123 1256 0.00 1469.57 92.54

Junc 198 1256 0.80 1469.89 92.68
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 196 1252 0.80 1469.86 94.40

Junc 137 1250 0.80 1469.36 95.05

Junc 190 1250 0.00 1469.74 95.21

Junc 191 1250 0.40 1469.74 95.21

Junc 192 1246 0.00 1469.77 96.96

Junc 138 1244 0.80 1469.35 97.64

Junc 195 1238 0.80 1469.85 100.46

Junc 194 1232 0.00 1469.82 103.05
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Figure 3 – Scenario 3: Multiplier 1.05 gpm/node, pressure at all connections >20 psi 
 

 

 



Network Table - Nodes

Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Resvr BoosterStation 1473.2 -193.20 1473.20 0.00

Resvr Reservoirs 1334 -124.01 1334.00 0.00

Resvr Wells 1329 -78.64 1329.00 0.00

Junc 49 1330 0.00 1333.99 1.73

Junc 268 1410 1.05 1453.19 18.71

Junc 223 1406 1.05 1453.19 20.45

Junc 222 1406 2.10 1453.19 20.45

Junc 172 1403 2.10 1454.48 22.30

Junc 221 1400 2.10 1453.19 23.05

Junc 220 1400 2.10 1453.19 23.05

Junc 170 1401 2.10 1454.48 23.17

Junc 171 1400 2.10 1454.48 23.61

Junc 139 1277 0.00 1332.61 24.10

Junc 169 1394 2.10 1454.66 26.29

Junc 167 1394 2.10 1455.17 26.50

Junc 168 1392 2.10 1454.67 27.15

Junc 219 1388 2.10 1453.20 28.25

Junc 218 1388 2.10 1453.20 28.25

Junc 166 1384 2.10 1455.19 30.85

Junc 217 1380 2.10 1453.21 31.72

Junc 122 1256 0.00 1331.24 32.60

Junc 165 1380 2.10 1455.94 32.90

Junc 216 1371 2.10 1453.21 35.62

Junc 121 1248 2.10 1331.04 35.98

Junc 157 1372 0.00 1461.40 38.74

Junc 156 1372 0.00 1461.44 38.75
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 164 1366 2.10 1456.81 39.35

Junc 161 1368 2.10 1459.23 39.53

Junc 159 1368 2.10 1459.27 39.55

Junc 173 1364 2.10 1457.04 40.31

Junc 179 1362 2.10 1455.43 40.48

Junc 241 1366 2.10 1459.63 40.57

Junc 163 1364 0.00 1457.64 40.58

Junc 114 1221 2.10 1314.75 40.62

Junc 177 1361 2.10 1455.50 40.95

Junc 160 1364 2.10 1459.25 41.27

Junc 238 1364 0.00 1459.89 41.55

Junc 239 1364 2.10 1460.03 41.61

Junc 180 1359 2.10 1455.43 41.78

Junc 112 1218 2.10 1314.89 41.98

Junc 178 1358 1.05 1455.46 42.23

Junc 242 1360 1.05 1459.63 43.17

Junc 113 1214 2.10 1314.82 43.69

Junc 240 1358 2.10 1459.65 44.04

Junc 176 1354 2.10 1455.72 44.07

Junc 99 1212 2.10 1315.24 44.73

Junc 162 1356 2.10 1459.44 44.82

Junc 107 1204 4.20 1307.58 44.88

Junc 158 1356 0.00 1459.58 44.88

Junc 215 1348 2.10 1453.21 45.59

Junc 106 1202 2.10 1307.81 45.85

Junc 236 1350 2.10 1456.64 46.21

Junc 98 1208 1.05 1315.76 46.69
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 105 1200 2.10 1307.98 46.79

Junc 119 1221 0.00 1330.01 47.23

Junc 267 1352 1.05 1461.14 47.29

Junc 237 1349 2.10 1458.77 47.56

Junc 149 1350 1.05 1460.41 47.84

Junc 152 1346 2.10 1456.81 48.02

Junc 97 1205 2.10 1316.65 48.38

Junc 104 1197 2.10 1309.01 48.53

Junc 96 1204 0.00 1316.74 48.85

Junc 184 1340 2.10 1453.11 49.01

Junc 148 1348 1.05 1461.21 49.05

Junc 117 1216 0.00 1329.82 49.32

Junc 174 1342 2.10 1456.43 49.58

Junc 182 1340 2.10 1454.56 49.64

Junc 103 1195 2.10 1309.66 49.68

Junc 200 1214 0.00 1329.69 50.13

Junc 120 1214 1.05 1329.69 50.13

Junc 150 1343 2.10 1458.72 50.14

Junc 233 1342 0.00 1458.11 50.31

Junc 151 1341 2.10 1457.13 50.32

Junc 100 1199 2.10 1315.37 50.42

Junc 235 1340 2.10 1456.68 50.56

Junc 154 1338 2.10 1456.18 51.21

Junc 90 1206 1.05 1325.00 51.56

Junc 101 1194 2.10 1313.14 51.62

Junc 181 1336 2.10 1455.54 51.80

Junc 116 1210 0.00 1329.70 51.86
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 118 1210 1.05 1329.82 51.92

Junc 175 1336 0.00 1456.12 52.05

Junc 40 1206 2.10 1328.01 52.87

Junc 102 1190 0.00 1312.25 52.97

Junc 234 1334 2.10 1456.74 53.18

Junc 89 1202 2.10 1325.00 53.30

Junc 88 1202 2.10 1325.04 53.31

Junc 108 1189 2.10 1312.05 53.32

Junc 115 1206 1.05 1329.65 53.58

Junc 155 1332 2.10 1456.17 53.80

Junc 41 1204 2.10 1328.23 53.83

Junc 42 1204 2.10 1328.52 53.95

Junc 209 1328 0.00 1453.21 54.26

Junc 210 1328 0.00 1453.21 54.26

Junc 243 1332 2.10 1457.28 54.29

Junc 248 1204 0.00 1329.82 54.52

Junc 183 1328 2.10 1453.90 54.55

Junc 153 1330 2.10 1456.21 54.69

Junc 87 1198 2.10 1325.05 55.05

Junc 44 1202 2.10 1329.33 55.17

Junc 43 1202 2.10 1329.34 55.17

Junc 37 1200 2.10 1327.69 55.33

Junc 38 1200 1.05 1327.78 55.37

Junc 142 1324 2.10 1451.79 55.37

Junc 141 1324 2.10 1451.79 55.37

Junc 39 1200 0.00 1327.82 55.38

Junc 232 1329 0.00 1457.20 55.55
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 36 1199 2.10 1327.67 55.75

Junc 208 1324 2.10 1453.22 55.99

Junc 244 1328 2.10 1457.25 56.00

Junc 245 1326 2.10 1457.20 56.85

Junc 85 1194 2.10 1325.64 57.04

Junc 143 1320 0.00 1451.79 57.11

Junc 256 1320 2.10 1451.80 57.11

Junc 211 1321 2.10 1453.10 57.24

Junc 91 1192 2.10 1325.30 57.76

Junc 86 1192 0.00 1325.31 57.77

Junc 35 1193 2.10 1327.51 58.28

Junc 93 1190 1.05 1325.29 58.62

Junc 109 1176 2.10 1311.30 58.63

Junc 45 1193 2.10 1329.27 59.04

Junc 82 1190 2.10 1326.31 59.06

Junc 229 1320 0.00 1456.77 59.26

Junc 212 1316 2.10 1453.04 59.38

Junc 46 1192 2.10 1329.16 59.43

Junc 187 1314 2.10 1451.66 59.65

Junc 81 1188 1.05 1326.22 59.89

Junc 34 1189 2.10 1327.50 60.01

Junc 110 1172 2.10 1311.07 60.26

Junc 83 1187 0.00 1326.38 60.39

Junc 84 1187 2.10 1326.42 60.41

Junc 144 1312 2.10 1451.80 60.58

Junc 79 1186 1.05 1325.94 60.64

Junc 78 1186 4.20 1325.95 60.64
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 111 1171 2.10 1311.07 60.69

Junc 186 1312 2.10 1452.10 60.71

Junc 55 1186 2.10 1326.76 60.99

Junc 185 1310 2.10 1452.23 61.63

Junc 48 1186 0.00 1329.00 61.96

Junc 76 1186 0.00 1329.00 61.96

Junc 47 1186 2.10 1329.07 61.99

Junc 146 1330 0.00 1473.08 62.00

Junc 80 1183 2.10 1326.15 62.03

Junc 227 1312 2.10 1455.74 62.28

Junc 140 1308 0.00 1451.80 62.31

Junc 21 1183 2.10 1327.23 62.50

Junc 95 1183 0.00 1327.34 62.54

Junc 23 1183 1.05 1327.37 62.55

Junc 50 1184 1.05 1328.71 62.70

Junc 77 1181 0.00 1326.08 62.86

Junc 75 1181 1.05 1326.09 62.87

Junc 54 1181 2.10 1326.84 63.19

Junc 51 1183 1.05 1328.94 63.23

Junc 53 1180 2.10 1327.13 63.75

Junc 24 1180 2.10 1327.45 63.89

Junc 25 1180 2.10 1327.69 63.99

Junc 213 1304 2.10 1453.01 64.57

Junc 214 1304 1.05 1453.01 64.57

Junc 20 1178 2.10 1327.06 64.59

Junc 188 1302 2.10 1451.43 64.75

Junc 52 1177 2.10 1327.21 65.08
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 27 1178 2.10 1328.37 65.15

Junc 230 1306 2.10 1456.40 65.17

Junc 26 1177 2.10 1327.90 65.38

Junc 12 1173 2.10 1324.24 65.53

Junc 189 1300 2.10 1451.37 65.59

Junc 70 1174 1.05 1325.99 65.86

Junc 71 1174 0.00 1326.00 65.86

Junc 16 1174 2.10 1326.67 66.15

Junc 207 1300 2.10 1453.23 66.39

Junc 74 1172 6.30 1325.55 66.53

Junc 72 1172 2.10 1325.71 66.60

Junc 14 1172 1.05 1325.77 66.63

Junc 69 1172 2.10 1325.99 66.72

Junc 13 1171 2.10 1325.37 66.89

Junc 18 1172 2.10 1326.48 66.94

Junc 73 1171 1.05 1325.66 67.01

Junc 28 1174 2.10 1328.78 67.07

Junc 29 1174 0.00 1328.78 67.07

Junc 56 1172 2.10 1326.94 67.13

Junc 15 1172 2.10 1326.95 67.14

Junc 247 1172 0.00 1327.46 67.36

Junc 30 1173 2.10 1328.53 67.39

Junc 11 1168 2.10 1323.65 67.44

Junc 68 1170 2.10 1325.97 67.58

Junc 31 1172 2.10 1328.42 67.77

Junc 19 1170 1.05 1326.48 67.80

Junc 57 1170 2.10 1326.53 67.82
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 17 1170 2.10 1326.53 67.83

Junc 133 1294 2.10 1450.91 67.99

Junc 202 1296 0.00 1453.23 68.13

Junc 32 1171 2.10 1328.33 68.17

Junc 228 1298 2.10 1455.86 68.40

Junc 66 1168 1.05 1325.97 68.45

Junc 231 1298 2.10 1456.37 68.62

Junc 10 1164 2.10 1322.89 68.85

Junc 225 1296 2.10 1454.90 68.85

Junc 201 1294 1.05 1453.24 69.00

Junc 33 1169 2.10 1328.32 69.03

Junc 134 1292 0.00 1451.33 69.04

Junc 67 1166 2.10 1325.97 69.31

Junc 266 1168 1.05 1328.32 69.47

Junc 8 1161 2.10 1322.04 69.78

Junc 9 1161 2.10 1322.52 69.99

Junc 147 1164 2.10 1325.98 70.19

Junc 6 1159 2.10 1321.66 70.48

Junc 7 1159 2.10 1321.87 70.57

Junc 4 1158 2.10 1321.52 70.85

Junc 5 1158 2.10 1321.58 70.88

Junc 224 1290 2.10 1454.18 71.14

Junc 3 1157 2.10 1321.51 71.28

Junc 130 1286 1.05 1451.34 71.64

Junc 203 1286 1.05 1453.03 72.37

Junc 129 1284 0.00 1451.39 72.53

Junc 204 1284 2.10 1452.92 73.19
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 128 1282 1.05 1451.41 73.40

Junc 132 1281 2.10 1450.57 73.47

Junc 226 1285 2.10 1455.01 73.66

Junc 127 1280 1.05 1451.43 74.28

Junc 58 1154 2.10 1325.97 74.51

Junc 260 1277 0.00 1451.84 75.76

Junc 246 1146 0.00 1321.51 76.05

Junc 59 1150 2.10 1325.95 76.24

Junc 131 1275 2.10 1451.23 76.36

Junc 61 1148 2.10 1325.95 77.10

Junc 60 1148 2.10 1325.95 77.10

Junc 126 1273 2.10 1451.45 77.32

Junc 205 1274 2.10 1452.82 77.48

Junc 199 1274 1.05 1453.25 77.67

Junc 62 1146 2.10 1325.94 77.97

Junc 63 1146 2.10 1325.95 77.97

Junc 136 1270 2.10 1450.40 78.17

Junc 64 1145 0.00 1325.95 78.41

Junc 65 1145 1.05 1325.96 78.41

Junc 125 1270 1.05 1451.46 78.63

Junc 135 1268 2.10 1451.20 79.38

Junc 206 1266 2.10 1452.81 80.95

Junc 197 1264 2.10 1453.42 82.07

Junc 94 1136 1.05 1325.95 82.31

Junc 124 1261 2.10 1451.50 82.55

Junc 123 1256 0.00 1451.53 84.72

Junc 198 1256 2.10 1453.44 85.55
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Elevation Demand Head Pressure
 Node ID ft GPM ft psi
Junc 137 1250 2.10 1450.26 86.77

Junc 196 1252 2.10 1453.27 87.21

Junc 190 1250 0.00 1452.50 87.75

Junc 191 1250 1.05 1452.53 87.76

Junc 138 1244 2.10 1450.21 89.35

Junc 192 1246 0.00 1452.68 89.56

Junc 195 1238 2.10 1453.17 93.23

Junc 194 1232 0.00 1453.02 95.77
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Name Group
# of active 
water svcs

BILL DATE
MONTHLY 

SOLD 
GALLONS

BLOW OFF 
/ 

TREATMEN
T

GALLONS

MONTHLY 
PUMPED 
GALLONS

LOSS IN 
GAL

(TP‐AC)

GPM Leak 
Loss
(LOSS 

GALLONS/4

3200)

MONTHLY 
DSL % 
(TP‐

(AC)/TP)

MONTHLY GAL 
PER DAY PER 

CONN
((SOLD/ActSvcs)/3

0)

Timberline Village A 281 January‐18 396,911 0 1,060,499 663,588 15.36 63% 47

Timberline Village A 281 February‐18 349,466 0 3,451,698 3,102,233 71.81 90% 41

Timberline Village A 281 March‐18 201,511 0 1,704,834 1,503,323 34.80 88% 24

Timberline Village A 281 April‐18 316,262 0 2,601,207 2,284,946 52.89 88% 38

Timberline Village A 281 May‐18 238,806 0 2,094,056 1,855,249 42.95 89% 28

Timberline Village A 281 June‐18 621,199 0 2,981,663 2,360,464 54.64 79% 74

Timberline Village A 281 July‐18 568,256 0 2,022,599 1,454,344 33.67 72% 67

Timberline Village A 281 August‐18 745,038 0 2,552,602 1,807,564 41.84 71% 88

Timberline Village A 281 September‐18 662,167 0 2,715,801 2,053,634 47.54 76% 79

Timberline Village A 281 October‐18 230,137 0 1,819,899 1,589,762 36.80 87% 27

Timberline Village A 283 November‐18 249,817 0 1,352,578 1,102,761 25.53 82% 29

Timberline Village A 283 December‐18 241,402 0 997,667 756,265 17.51 76% 28

Timberline Village A 260 Jan‐19 484,554 1,554,983 1,070,429 24.78 69% 60

Timberline Village A 261 Feb‐19 484,285 1,554,983 1,070,698 24.78 69% 66

Timberline Village A 261 Mar‐19 427,482 1,554,983 1,127,501 26.10 73% 53

Timberline Village A 262 Apr‐19 271,217 2,321,096 2,049,879 47.45 88% 35

Timberline Village A 263 May‐19 231,117 1,792,758 1,561,641 36.15 87% 28

Timberline Village A 264 Jun‐19 430,272 1,734,195 1,303,923 30.18 75% 54

Timberline Village A 267 Jul‐19 539,749 1,763,702 1,223,953 28.33 69% 65

Timberline Village A 268 Aug‐19 788,160 2,308,567 1,520,407 35.19 66% 95

Timberline Village A 268 Sep‐19 693,067 1,932,438 1,239,371 28.69 64% 86

Timberline Village A 269 Oct‐19 285,193 1,449,991 1,164,798 26.96 80% 34

Timberline Village A 271 Nov‐19 394,024 1,835,884 1,441,860 33.38 79% 48

Timberline Village A 271 Dec‐19 360,012 1,625,721 1,265,709 29.30 78% 43

Timberline Village A 272 January‐20 548,800 1,734,777 1,185,977 27.45 68% 65



Timberline Village A 272 February‐20 453,587 1,835,648 1,382,061 31.99 75% 60

Timberline Village A 272 March‐20 327,011 1,455,737 1,128,726 26.13 78% 39

Timberline Village A 273 April‐20 346,324 1,505,027 1,158,703 26.82 77% 42

Timberline Village A 274 May‐20 385,033 1,739,123 1,354,090 31.34 78% 45

Timberline Village A 274 June‐20 515,499 1,663,423 1,147,924 26.57 69% 63

Timberline Village A 274 July‐20 876,925 2,296,967 1,420,042 32.87 62% 103

Timberline Village A 274 August‐20 1,112,148 1,646,310 534,162 12.36 32% 131

Timberline Village A 274 September‐20 1,159,744 2,316,813 1,157,069 26.78 50% 141

Timberline Village A 274 October‐20 431,297 862,710 431,413 9.99 50% 51

Timberline Village A 274 November‐20 368,914 787,037 418,123 9.68 53% 45

Timberline Village A 274 December‐20 408,176 847,649 439,473 10.17 52% 48

Timberline Village A 274 January‐21 772,766 1,217,350 444,584 10.29 37% 91

Timberline Village A 274 February‐21 515,776 1,116,690 600,914 13.91 54% 67

Timberline Village A 274 March‐21 456,698 760,581 303,883 7.03 40% 54

Timberline Village A 274 April‐21 524,550 1,002,820 478,270 11.07 48% 64

Timberline Village A 274 May‐21 610,039 1,002,018 391,979 9.07 39% 72

Timberline Village A 274 June‐21 610,263 1,149,595 539,332 12.48 47% 74

Timberline Village A 274 July‐21 1,203,794 1,764,975 561,181 12.99 32% 142

Timberline Village A 274 August‐21 1,030,086 1,391,090 361,004 8.36 26% 121

Timberline Village A 274 September‐21 979,229 1,359,075 379,846 8.79 28% 119

Timberline Village A 274 October‐21 409,585 757,895 348,310 8.06 46% 48

Timberline Village A 274 November‐21 416,741 974,857 558,116 12.92 57% 51

Timberline Village A 274 December‐21 329,913 678,160 348,247 8.06 51% 39

Timberline Village A 274 January‐22 368,128 1,439,017 1,070,889 24.79 74% 43

Timberline Village A 274 February‐22 483,260 519,785 36,525 0.85 7% 63

Timberline Village A 274 March‐22 663,581 949,055 285,474 6.61 30% 78

Timberline Village A 274 April‐22 409,597 695,932 286,335 6.63 41% 50

Timberline Village A 274 May‐22 230,055 460,032 229,977 5.32 50% 27

Timberline Village A 274 June‐22 392,528 408,962 16,434 0.38 4% 48



Timberline Village A 274 July‐22 1,082,019 913,921 ‐168,098 ‐3.89 ‐18% 127

Timberline Village A 274 August‐22 1,131,305 1,385,004 253,699 5.87 18% 133

Timberline Village A 274 September‐22 1,521,612 2,336,640 815,028 18.87 35% 185

Timberline Village A 274 October‐22 1,600,795 5,350,384 3,749,589 86.80 70% 188

Timberline Village A 274 November‐22 544,806 5,566,728 5,021,922 116.25 90% 66

Timberline Village A 274 December‐22 393,426 2,084,235 1,690,809 39.14 81% 46

Timberline Village A 286 January‐23 1,025,448 1,374,929 349,481 8.09 25% 116

Timberline Village A 286 February‐23 422,942 717,564 294,622 6.82 41% 53

Timberline Village A 286 March‐23 736,399 988,003 251,604 5.82 25% 83

Timberline Village A 286 April‐23 431,611 750,192 318,581 7.37 42% 50

Timberline Village A 286 April‐23 335,583 684,001 348,418 8.07 51% 39

September avg 873,552 40

october avg 339,053



Customer Account ADD 23‐Jun 23‐May 23‐Apr 23‐Mar 23‐Feb 23‐Jan 22‐Dec 22‐Nov 22‐Oct 22‐Sep 22‐Aug 22‐Jul 22‐Jun 22‐May 22‐Apr 22‐Mar 22‐Feb 22‐Jan

017539‐000 771 1190 1046 1516 598 658 1692 666 793 850

017540‐000 87 573 178 637 319 425 254 254 197 158 562 267 29 259 302 234 730

017543‐000 38 116 178 47 319 425 10 4 254 23 13 332 82 29 259 18 7 70

017544‐000 15 47 41 32 28 90 218 46 46 9 25 24 102 40 6 31 60 1 70

017548‐000 9 75 16 32 28 25 38 95 46 26 25 24 16 40 107 22 76 1 132

017584‐000 235 2386 966 519 241 456 871 411 379 277 2569 1423 990 72 147 422 311 184 527

017586‐000 23 1 4 25 24 24 165 411 379 18 17.5 23 24 72 9 24 2376 125 80

017588‐000 20 291 4 1 16 17 21 411 20 18 114 9 52 70 67 23 94 125 290

017593‐000 129 504 610 552 346 543 567 448 448 458 630 489 680 502 418 704 366 348 638

017596‐000 24 24 610 1 1 71 11 31 31 5 184 75 104 130 46 148 16 122 32

017642‐000 29 104 610 1 1 71 189 31 31 1 83 206 97 68 2 148 151 30 96

017655‐000 38 155 5 5 180 191 296 17 17 68 55.5 377 474 101 74 149 247 314 435

017660‐000 22 68 5 33 180 191 39 17 22 5 105 113 281 103 71 32 11 314 118

017677‐000 12 38 11 5 1 5 363 17 18 22 36 36 12 9 44 403 441 268 552

017697‐000 262 383 213 1585 1139 1482 1704 1139 1375 507.5 840 1314 1097 516 136 465 310 227 634

017697‐001 33 240 37 15 44 150 236 43 43 21 265 211 302 462 94 136 55 115 357

017711‐000 125 908 388 432 311 363 124 43 320 252.5 626.5 1175 1139 124 361 461 416 284 243

017837‐000 45 14 388 432 311 363 124 43 13 54 169 151 131 73 60 64 44 29 282

017838‐000 49 39 30 432 1 154 508 118 118 9 89 285 593 285 160 59 28 23 415

017839‐000 120 1284 234 105 5 40 99 173 202 347 953 1438 972 74 81 124 70 84 127

017841‐000 98 55 8 27 115 113 294 134 149 124.5 258 2544 962 205 33 96 446 87 850

017843‐000 12 13 16 50 115 113 10 134 1 9 27 83 34 23 33 96 54 27 1

017846‐000 62 275 188 189 227 246 296 227 293 217 159 434 277 29 15 177 192 164 505

017847‐000 13 227 24 13 20 39 138 36 4 7 66 19 23 78 72 104 35 140 1

017849‐000 201 210 276 40 4991 42 3351 176 50 7 3 339 342 45 34 57 87 287 80

017850‐000 193 22 276 40 4991 193 3351 104 50 7 1 26 342 18 34 43 114 123 60

017853‐000 120 57 39 40 4991 61 120 76 26 48 85 148 177 8 28 19 290 31 80

017854‐000 26 100 40 63 7 36 52 3 62 142 322 263 186 12 18 26 47 64 1

017855‐000 11 67 49 54 32 29 23 24 62 6 25 68 75 36 18 26 16 20 16

017856‐000 17 70 49 78 32 29 53 24 53 107 132 110 115 118 18 43 74 20 60

017858‐000 153 558 512 662 431 521 629 582 582 523 828 730 921 685 684 882 674 616 918

017859‐001 59 215 203 198 129 159 283 245 152 244 345 316 378 296 261 319 294 483 918

017860‐000 121 624 263 509 242 393 602 301 301 315 638 911 825 599 362 655 386 502 1

017862‐000 17 43 52 72 68 122 75 79 79 63 49 127 10 12 16 12 34 221 80

017863‐000 15 96 5 72 68 8 75 79 4 16.5 162 127 10 12 16 12 34 21 80

017864‐000 36 235 300 210 125 74 115 118 114 88 189 94 107 205 89 204 160 15 178

017866‐001 27 130 39 27 113 74 58 118 8 71 25 408 226 1 27 84 104 186 1

017867‐000 27 172 141 161 78 83 38 35 35 40 200 231 90 74 56 101 327 311 60

017870‐000 48 474 141 161 146 76 1 35 70 118 174 554 400 74 56 1 273 1 321

017871‐000 82 157 59 281 420 116 208 89 1734 97 140 345 335 152 163 132 108 51 253

017873‐000 11 32 32 23 81 53 33 18 47 20 108 8 73 73 163 66 72 104 114

017874‐000 136 334 32 23 81 10 231 18 47 179.5 210 3239 2242 575 163 66 1 556 1

017875‐000 56 30 8 23 81 10 231 18 47 16.5 18 1 2242 1 163 2 1 117 1

017876‐000 38 485 149 23 81 10 167 18 6 29 622 1 271 163 130 2 1 69 1

017877‐000 49 320 217 122 66 175 321 18 87 92 409 164 421 183 25 310 58 277 30

017878‐000 149 784 650 931 450 362 543 438 438 300 426 856 1077 424 428 1103 734 870 2200

017879‐000 87 13 650 931 40 1174 108 438 438 11 232 19 209 40 428 1103 85 113 1

017880‐000 23 93 10 12 14 31 108 2 15 55 54 280 436 39 73 126 98 196 1

017881‐000 38 250 49 220 163 158 213 82 68 17 76 229 316 236 73 129 123 256 1

017882‐000 25 30 49 220 163 10 25 82 68 17 16 229 316 15 73 129 123 28 1

017884‐000 18 40 49 46 163 210 6 37 37 17 33 229 24 20 48 17 17 36 120

017885‐000 26 362 262 46 163 100 46 37 37 52 80 62 24 20 48 68 20 36 23



017886‐000 55 194 174 116 117 94 195 70 127 140 728 413 305 236 97 156 193 66 200

017889‐000 25 96 174 116 117 46 77 70 14 3.5 229 113 165 59 97 156 53 66 20

017890‐000 78 252 40 97 265 363 92 218 218 540 536 521 679 399 189 234 303 186 1

017891‐000 62 107 40 23 265 363 92 218 218 540 284 562 335 399 189 99 113 186 173

017892‐000 42 148 145 4 99 269 199 218 2 8 134 589 241 104 2 118 284 256 334

017893‐000 27 7 145 4 99 11 64 218 2 8 134 589 35 104 2 118 41 18 334

017894‐000 56 719 52 31 30 38 149 174 174 73.5 355 716 223 1152 105 96 94 80 78

017897‐000 27 204 17 14 32 43 201 150 281 72 108 190 29 46 105 101 1 54 20

017898‐000 16 84 32 60 43 103 151 89 12 14 43 83 69 31 43 83 102 58 40

017899‐000 398 1947 1621 1971 1145 1095 1278 1059 973 2052 2238 2613 1437 862 759 936 1210 1329 1

017900‐000 207 45 1621 2427 1145 47 62 1059 973 1 69.5 2613 58 49 759 936 45 1329 31

017903‐000 155 40 1621 2427 1145 47 62 1059 973 32 1 102 41 49 14 10 18 11 1

017905‐000 48 43 154 308 201 203 426 175 181 40 107 244 261 143 154 168 305 407 90

017906‐000 44 4 165 49 185 288 528 175 181 36 37 244 261 143 154 3169 700 113 30

017907‐000 116 23 24 93 185 288 4250 4 65 4 96 259 365 37 28 28 79 35 88

017908‐000 22 246 33 97 50 103 39 31 65 68 70.5 112 181 146 46 61 16 58 114

017909‐000 15 105 33 46 7 49 18 31 65 35 55 173 94 52 79 37 12 32 114

017910‐000 23 256 247 46 7 49 18 31 65 89 55 173 94 1 79 37 12 66 1

017911‐000 39 330 83 196 78 102 129 189 115 39 158 202 299 106 94 226 111 264 1

017913‐000 25 166 157 157 36 243 122 13 24 9 76 116 104 42 32 190 136 176 96

017915‐000 89 883 3 1 36 243 170 70 195 1 539.5 1170 1047 683 74 65 48 14 84

017918‐000 20 85 45 20 81 88 76 71 71 45 265 53 75 31 74 76 127 86 70

017920‐000 16 70 2 1 81 12 76 71 40 1 22 148 239 42 90 165 78 9 80

017922‐000 31 132 50 93 232 215 328 71 5 16 205 61 92 161 103 102 243 435 150

017923‐000 39 88 46 5 98 120 49 71 5 16 390 542 494 73 4 72 53 435 40

017924‐000 14 12 8 5 9 47 298 100 100 16 6 10 59 95 4 15 13 25 78

017925‐000 18 8 52 14 41 88 174 100 41 11 58 158 125 26 43 124 81 71 5488

017926‐000 45 29 1148 95 26 35 548 75 75 14 27 106 27 38 71 124 66 121 105

017928‐000 157 36 1148 95 49 27 5954 27 75 15 22.5 62 141 58 1 40 45 219 1

017930‐000 485 3826 2186 3006 2183 2182 3132 3390 1646 163.5 18 1077 852 313 262 270 45 219 1

017932‐000 105 1 1 140 57 45 132 3390 140 2 64 1077 52 2 262 145 42 146 1

017933‐000 34 111 14 53 62 81 50 31 140 18 7 1077 23 25 55 20 8 16 15

017939‐000 561 276 190 265 155 293 400 24 65 27 104.5 17315 8244 1286 39 52 64 126 90

017941‐000 382 120 190 12 18 6 168 24 257 41.5 121 17315 353 1286 27 144 261 30 41

017942‐000 98 1040 1387 41 29 28 71 76 181 241 479 569 631 91 512 28 25 106 124

017943‐000 35 15 1387 8 6 46 52 15 6 17 70 23 48 91 512 28 37 30 24

017947‐000 122 543 20 281 343 405 702 469 476 187 711 659 1164 594 300 496 567 1363 160

017951‐000 32 153 11 114 72 71 141 101 542 8 116 136 83 24 300 22 75 14 156

017952‐001 38 101 28 35 83 6 141 79 82 239 338 253 460 371 286 482 333 225 474

017955‐000 78 184 24 118 225 206 828 614 81 579 310 320 336 167 70 238 314 164 47

017956‐000 313 345 390 184 102 152 307 131 55 1740.5 2420.5 5024 4406 2691 2285 2714 2302 1567 2518

017959‐000 67 86 390 56 37 152 318 131 55 1740.5 175 85 44 23 2285 2714 254 206 1

017961‐000 403 162 3760 3847 2318 2493 2734 1983 1861 245 140 85 44 1 2285 2714 254 206 1

017962‐000 122 606 305 478 691 238 247 652 652 354 551 401 768 413 451 455 399 256 761

017963‐000 47 26 5 478 5 6 28 652 652 354 59 9 10 36 451 455 399 256 761

017964‐000 18 1 14 44 17 167 28 6 45 290 84 149 10 20 451 455 399 48 515

017965‐000 11 47 13 44 17 167 43 9 9 20.5 53 66 69 6 451 455 399 43 515

017967‐000 244 4560 438 1797 31 239 275 267 267 989 1394 957 700 411 295 369 308 600 1

017968‐000 54 79 438 1797 42 46 61 18 18 22.5 30 17 65 411 295 29 56 114 1

017969‐000 30 154 75 76 22 202 338 149 9 39 124 195 65 62 295 156 330 392 100

017970‐000 39 345 222 221 138 184 268 61 18 39 124 195 88 369 244 267 177 136 305

017971‐000 46 326 14 80 9 6 71 125 125 344 460 390 288 46 15 2 18 40 1

017973‐000 13 60 14 57 45 20 134 15 125 6 21 70 80 56 31 22 127 70 55

017975‐000 12 183 36 40 17 20 5 55 18 39.5 41 33 86 56 40 31 70 34 62

017976‐000 41 191 47 96 450 180 79 45 164 88.5 221 137 284 25 37 35 123 124 62

017977‐000 301 432 161 163 183 185 223 1000 9904 105 984.5 725 642 219 144 155 207 219 170

017978‐000 26 10 22 10 183 6 11 277 277 89 184 143 80 170 12 21 207 2 170



017980‐000 222 1680 104 204 71 116 235 490 490 260 2591 2153 2421 396 203 441 434 765 1

017981‐000 62 53 4 520 71 19 9 490 113 142 190 1263 165 33 61 136 113 319 1

017983‐000 44 126 73 230 51 41 299 166 62 25.5 472 383 195 314 19 382 171 64 54

017987‐000 40 177 1 85 100 112 201 47 72 110 602.5 19 439 103 33 71 175 177 1

017988‐000 459 1335 354 88 209 66 162 112 1441 2436 2741 5105 8335 182 82 131 265 197 1

017989‐000 21 83 103 124 40 6 264 85 85 4 71 85 89 110 69 51 61 88 186

017990‐000 74 366 319 324 161 232 428 197 203 171 343 437 448 415 247 393 276 323 300

017991‐000 66 117 319 324 161 89 257 92 92 442 247 558 505 223 119 199 103 135 150

017993‐000 47 49 80 149 182 290 340 318 8 99 274 154 357 101 425 65 205 264 80

017994‐000 32 127 180 15 18 39 18 318 9 16 177 341 290 119 84 65 30 264 80

017995‐000 27 187 180 22 178 60 160 68 30 10 113 111 200 2 1 112 49 28 200

017997‐000 21 71 75 12 23 55 37 40 232 46 186 67 194 115 43 78 12 56 38

017999‐000 17 42 75 108 23 38 20 40 232 10.5 30 1 194 138 43 60 100 33 1

018001‐000 55 30 17 192 1930 85 42 71 232 1 41 15 26 1 7 18 72 387 1

018002‐000 23 30 40 154 108 169 175 32 208 93 5 4 84 2 90 256 110 271 80

018003‐000 36 17 51 474 315 256 279 95 95 6 111 26 13 2 55 106 98 84 193

018005‐000 34 114 75 170 109 177 211 152 176 2 135 67 257 79 92 176 113 135 155

018007‐000 153 1229 836 6 47 35 68 152 8 330 1765.5 2031 978 110 31 176 86 135 34

018008‐000 13 70 11 139 80 79 48 25 25 29.5 42 22 77 69 12 24 81 43 58

018009‐000 6 50 34 6 8 79 1 10 10 13 23 20 21 25 45 4 12 43 59

018010‐000 60 19 34 21 25 46 2599 10 69 13 45 20 21 25 7 29 21 23 48

018014‐000 335 2337 1635 928 646 797 840 771 916 2147 1792 1700 1858 1386 841 1074 899 728 1407

018016‐000 46 342 77 194 151 287 309 220 67 43 121 218 229 266 74 49 98 147 280

018018‐000 38 150 77 194 151 163 309 220 23 65 191 141 179 187 58 469 98 147 1

018019‐000 22 53 8 82 105 87 157 27 3 34 191 25 297 9 63 469 117 163 4

018021‐000 17 115 68 69 58 71 96 43 32 34 138 28 69 645 174 104 349 129 157

018022‐000 23 93 41 80 69 220 129 18 18 13 254 89 92 645 5 92 370 5 157

018024‐000 65 826 95 468 223 323 325 288 134 13 254 137 83 102 5 94 121 51 50

018025‐000 44 456 12 36 14 6 70 73 282 24 184.5 496 512 2 2 12 9 1 28

018026‐000 19 134 49 48 54 81 161 19 19 87 144 57 86 168 59 99 100 132 1

018027‐000 72 431 213 102 295 119 391 43 43 167 467 694 549 169 69 108 100 319 197

018028‐000 102 370 345 376 250 448 456 291 291 313 466 603 790 461 517 625 527 416 718

018029‐000 1339 12629 4420 260 355 630 151 301 271 313 16343 13843 15820 797 576 40 267 13 718

018031‐000 25 166 35 110 36 59 190 48 48 66 175 71 194 67 73 55 48 44 59

018032‐000 82 850 712 146 246 356 329 233 164 86 278 396 222 10 62 232 199 203 542

018033‐000 53 289 100 169 59 356 131 120 120 94 425 323 415 107 96 157 154 267 542

018035‐000 242 871 447 590 523 642 888 541 582 668 2603 1958 1497 141 23 270 129 224 1

018036‐000 63 554 294 193 145 151 370 173 170 16 437 493 92 56 28 17 65 49 213

018037‐000 61 234 34 144 145 82 66 100 7 100 415 1089 542 115 128 249 206 139 392

018038‐000 33 62 12 15 60 81 61 100 91 2 40 1089 12 115 7 33 77 28 424

018039‐000 16 16 20 72 36 177 211 90 25 26 43 62 20 115 73 100 108 37 190

018040‐000 31 293 44 175 82 123 103 21 288 155 121 24 96 30 1 94 224 57 179

018041‐000 35 90 22 198 255 246 331 128 132 24 48 116 96 114 58 111 270 310 179

018043‐000 152 1004 251 647 403 525 930 360 261 309 960 946 841 522 414 557 477 766 500

018045‐000 71 475 332 324 190 204 623 50 252 43 45.5 532 395 383 126 236 236 333 60

018047‐000 76 244 17 371 243 337 700 171 171 285 133 589 442 236 162 160 383 821 200

018049‐000 8 19 3 11 29 176 108 11 4 5 5.5 30 5 6 4 9 90 202 60

018051‐000 27 126 65 38 73 180 340 11 185 37.5 43.5 60 145 63 22 45 220 265 20

018052‐000 42 205 151 169 122 134 185 157 176 128 203 193 210 171 152 203 179 111 208

018059‐000 13 1 151 33 73 33 109 8 22 2 13 1 210 171 152 2 96 21 197

018065‐000 212 162 151 33 97 281 675 817 1559 1436 1915 1534 1677 989 837 1159 1224 897 1326

018066‐000 21 30 151 1 97 104 9 40 40 54 220 60 219 177 837 7 148 33 135

018067‐000 30 10 48 131 45 591 412 40 6 54 78 1 36 79 16 72 51 10 56

018071‐000 34 187 94 176 171 177 362 80 73 27 107 103 104 131 106 156 201 83 558

018072‐000 44 1074 331 59 180 177 200 32 35 22 7 15 7 25 106 4 201 83 558

018073‐000 24 29 21 56 99 97 442 274 55 22 31 30 35 26 23 156 56 65 404

018074‐000 21 53 26 68 103 27 212 274 1 3 126 30 86 188 25 4 5 73 20



018075‐000 16 11 129 85 114 74 53 56 56 69 21 103 20 15 36 355 333 173 112

018076‐000 19 29 35 34 5 36 285 55 55 4 98.5 81 204 43 20 120 16 28 137

018080‐000 14 33 58 47 35 21 199 27 27 30 58 76 72 12 6 9 1 5 1

018082‐000 33 91 64 178 103 75 189 18 18 151 408 218 99 41 19 147 122 43 140

018083‐000 150 1583 169 226 65 292 401 145 409 204 951 1663 1225 286 55 260 376 592 1

018925‐000 45 10 1 1079 41 82 126 145 39 217 70 136 272 286 55 31 137 278 50

019235‐000 11 36 24 76 26 93 78 28 39 19 73 25 19 12 55 76 49 44 36

019236‐001 143 1134 147 94 152 216 130 110 200 283 1861 1387 1287 204 177 187 113 121 63

019274‐000 147 1701 147 109 23 53 61 208 64 134 2056 1350 1277 93 1 10 66 72 19

019297‐000 96 163 105 48 124 35 257 48 92 65 74 345 3344 2084 1005 944 877 752 830

019704‐000 41 144 82 237 101 277 238 180 154 83 120.5 360 25 179 95 292 185 363 1

021073‐001 129 641 332 646 302 535 987 546 293 197 437 529 872 587 464 694 399 327 856

021199‐000 50 195 436 48 156 54 504 46 2 27 86 1 872 135 11 51 138 286 1

021355‐000 36 107 34 63 137 124 483 46 2 18 120 189 424 150 27 194 221 1018 1

021508‐000 31 405 34 356 171 86 122 24 2 8 59 106 152 68 27 16 49 83 1

021694‐000 121 1160 308 274 223 274 316 263 263 339 724.5 861 905 457 297 370 300 234 613

021902‐000 28 146 31 132 79 169 368 67 67 33 196 12 62 96 126 317 412 641 250

022137‐000 24 143 70 69 67 121 268 67 83 10 196 57 2 10 126 37 126 641 218

022206‐000 19 42 52 52 72 38 202 109 25 65.5 86 97 83 7 126 143 155 90 245

022304‐000 13 94 54 25 83 40 4 109 17 1 113 26 83 56 66 143 155 1 245

022467‐000 10 114 54 24 1 60 124 5 14 1 6 3 69 37 28 13 7 22 25

022516‐000 3 18 10 1 1 15 5 11 6 1 18 9 69 37 11 8 9 22 59

022524‐000 390 1400 730 1340 1000 1530 3620 1572.5 1307.5 1840 1840 1260 1570 1400 900 1900 2320 3335 59

022559‐000 78 352 148 189 173 368 396 246 212 94 387 609 622 378 142 405 485 279 552

022707‐000 793 326 169 438 194 363 34540 146 146 483 425 468 1005 426 1607 718 434 1243 928

022784‐000 32 235 88 55 88 78 325 148 12 11 198 111 189 126 23 66 98 266 1

022909‐000 29 14 19 48 40 85 88 98 12 11 1 80 900 11 9 41 54 68 198

023072‐000 106 741 465 318 253 354 100 450 450 863 350 317 498 366 295 343 361 300 439

023204‐000 153 709 497 959 863 804 1037 464 464 281 203 257 934 180 164 803 954 1033 350

023205‐000 50 295 5 106 99 105 208 464 2 115 254 311 453 118 1 186 205 120 150

023273‐000 67 480 1780 10 118 155 319 72 2 1 87 97 162 124 123 173 112 257 280

023280‐000 119 556 406 676 361 419 471 453 204 248 481 607 910 714 252 643 462 246 780

023284‐000 60 182 22 244 143 175 397 217 217 177.5 404 547 226 79 71 213 251 153 498

023285‐000 28 63 46 26 220 45 44 80 80 668 72 26 4 83 48 164 130 20 50

023297‐000 65 139 47 92 32 1 287 65 36 1171 240 818 261 72 148 164 137 302 1

023354‐000 31 49 39 306 130 57 444 58 58 78 80 57 149 139 26 80 92 100 458

023428‐000 84 209 39 139 335 400 393 203 149 327 559 624 718 307 103 196 423 301 332

023472‐000 134 351 117 225 190 327 587 309 2024 342 543 592 917 326 317 528 560 513 2800

023516‐000 62 114 117 16 1 16 130 309 2024 1 127 71 119 23 38 107 560 513 5

023588‐000 68 872 519 221 55 99 351 215 215 57 232 116 379 127 307 76 47 68 5

023605‐000 267 870 389 946 525 1118 949 800 5156 88 567 827 786 432 62 622 878 517 600

023620‐000 14 35 389 9 18 20 50 21 3 4 23 77 12 22 62 101 109 95 1

023633‐000 21 5 22 154 40 138 252 21 6 4 187 149 57 133 40 25 100 469 80

025373‐000 24 192 177 65 29 52 51 10 13 361 20 149 57 133 40 25 100 469 80

025496‐000 182 647 233 513 795 391 808 437 2156 406 618 1037 863 607 249 614 705 317 801

025520‐000 32 83 1 141 150 85 178 39 66 51 233 238 275 106 30 243 175 44 224

025562‐000 68 1039 309 62 203 120 144 50 80 364 489 371 87 60 67 60 170 118 30

025649‐000 80 186 30 349 249 341 971 54 54 13 395 489 791 200 50 344 264 272 754

025680‐000 44 136 163 246 163 228 12 181 181 365 148 124 220 9 88 344 180 227 71

025688‐000 39 184 105 110 114 90 423 181 9 148 316 88 133 84 3 22 174 207 413

025774‐000 64 185 66 159 251 261 246 190 30 430 439 406 441 218 1 1 208 141 150

025882‐000 34 215 40 159 251 12 246 76 22 106 210 174 160 26 2 6 208 141 150

025995‐000 162 589 134 424 397 540 442 591 591 818 1164 1037 1156 586 126 404 416 1008 150

026116‐000 9 35 7 8 34 36 118 56 4 18 26 42 60 1 2 19 35 63 30

026152‐000 11 6 18 69 22 17 159 35 4 15 81 42 91 4 40 33 22 182 20

026158‐000 30 112 38 63 45 172 440 63 63 7 144 119 198 33 17 44 188 123 180

026161‐000 36 205 28 156 77 117 174 28 20 186 163 300 326 162 82 43 200 72 105



026197‐000 73 219 25 307 137 227 309 194 59 245 499 728 592 126 44 213 147 53 8

026258‐000 244 1311 1160 924 539 805 1147 669 848 778 1385 1068 1254 1446 754 885 606 950 250

026287‐000 91 610 179 403 293 384 522 218 83 88 320 557 784 176 4 149 246 204 134

026291‐000 71 177 46 159 212 205 339 173 187 235 423 663 640 243 97 382 246 200

026316‐000 131 272 183 468 154 473 563 315 538 758 911 862 885 424 360 360 31681

026454‐000 47 93 62 96 271 267 291 29 39 191 179 318 439 93 2 31

026590‐000 10 18 33 27 32 22 11 43 21 97 37 24 128 35 13

026598‐000 25 218 33 12 116 46 230 4 27 73 219 119 115 105 22

026626‐000 2645 16870 5520 5035 6121 8314 8900 2450 3280 73 31630 19040 21825 5455 1410

026631‐000 75 534 97 309 181 348 435 297 54 29 339 554 473

026728‐000 39 10 23 107 174 213 546 185 229 96 12 282 2

026777‐000 78 617 136 105 398 436 733 208 217 145 243 339 231 16 44 102 82 6296 1

026841‐000 21 124 136 27 14 92 87 31 50 52 46 126 231 16 44 102 82 6296 1

026852‐000 13 2 21 31 68 75 156 22 9 18 5 10 231 16 44 102 82 6296 1

026857‐000 79 160 21 116 135 327 2369 22 18 124 143 207 231 16 44 102 82 6296 1

026935‐000 104 402 310 918 423 465 447 312 364 369 606 207 231 16 44 102 82 6296 1

027011‐000 49 127 20 104 134 178 479 200 85 1 606 207 231 16 44 102 82 6296 1

027079‐000 88 625 45 271 264 349 1418 226 37 1 606 207 231 16 44 102 82 6296 1

027122‐000 53 7 29 2 7 14 1418 4 37 1 606 207 231 16 44 102 82 6296 1

027272‐000 75 317 328 254 264 14 1418 4 37 1 606 207 231 16 44 102 82 6296 1

027297‐000 59 43 5 40 264 14 1418 4 37 1 606 207 231 16 44 102 82 6296 1

027404‐000 58 2 5 40 264 14 1418 4 37 1 606 207 231 16 44 102 82 6296 1

CUTTOFF (1



21‐Dec 21‐Nov 21‐Oct 21‐Sep 21‐Aug 21‐Jul 21‐Jun 21‐May 21‐Apr 21‐Mar 21‐Feb 21‐Jan 20‐Dec 20‐Nov 20‐Oct 20‐Sep 20‐Aug 20‐Jul

count

972 826 812 1319 1328 1601 972 796 892 765 500 1314 534 609 1107 927 870 1061 0 1 237.0

185 259 348 513 719 605 455 306 756 420 497 638 474 351 519 566 527 402 3 1 100.7

69 259 348 114 130 64 28 306 119 0 10 161 474 351 55 97 89 133 24 0 FALSE

65 2 2 98 12 32 9 1 41 39 67 172 112 351 26 515 2 206 32 0 FALSE

98 13 2 64 12 70 21 27 15 39 29 178 48 52 44 83 25 79 36 0 FALSE

9 147 177 372 1758 2313 456 224 470 461 672 888 276 130 377 11565 561 337 5 1 234.6

55 55 11 27 1758 32 456 224 25 167 672 134 38 23 11 8 4365 46 27 0 FALSE

4 81 11 20 70 3 30 65 142 100 163 20 250 70 240 97 30 35 31 0 FALSE

516 466 474 540 523 672 453 611 556 693 200 3671 466 634 477 829 1285 7829 1 1 205.9

1 81 112 233 523 76 129 611 155 44 93 92 11 145 477 1 68 18 31 0 FALSE

1 9 62 73 537 38 135 611 65 69 12 111 170 113 13 52 111 82 31 0 FALSE

141 109 59 64 537 38 24 6 142 43 12 111 17 27 11 47 67 82 28 0 FALSE

2 109 1 183 199 208 72 6 5 21 11 148 63 27 9 198 119 68 29 0 FALSE

129 14 23 108 43 30 19 6 226 273 363 391 169 41 87 192 120 97 26 0 FALSE

316 333 470 871 1001 1018 692 446 487 459 376 655 320 401 545 809 807 635 1 1 175.6

11 11 95 293 247 343 501 134 364 45 134 103 11 103 155 465 214 264 22 0 FALSE

11 411 387 788 1234 1678 555 492 516 350 407 212 47 353 118 465 926 445 7 0 FALSE

11 20 38 87 75 26 55 70 190 100 284 358 193 68 113 198 150 213 25 0 FALSE

85 447 391 544 548 728 395 433 519 310 396 457 369 358 369 529 524 493 13 0 FALSE

200 283 288 1347 1400 1600 973 800 402 107 9 163 160 213 359 1130 1035 782 13 0 FALSE

213 142 40 85 217 266 232 32 31 16 36 401 371 276 209 431 1661 555 19 0 FALSE

213 8 8 24 56 20 49 24 2 46 36 401 371 276 31 50 15 105 33 0 FALSE

180 222 261 259 204 377 226 239 322 308 377 415 403 370 143 199 472 303 5 1 64.1

7 30 20 150 50 117 69 6 322 110 29 66 83 30 143 155 175 104 34 0 FALSE

96 54 17 369 71 960 172 56 247 145 100 181 145 65 153 1749 178 253 20 0 FALSE

96 44 17 47 71 960 2 1 40 115 50 151 1 50 153 80 178 253 28 0 FALSE

84 49 48 116 46 143 130 74 116 4 51 81 40 12 52 127 313 74 33 0 FALSE

58 20 320 200 440 330 70 30 40 10 50 60 30 40 50 240 420 130 28 0 FALSE

21 20 37 29 52 330 6 480 16 16 50 52 17 40 3 19 49 130 35 0 FALSE

21 58 37 225 52 267 112 141 126 0 20 111 17 97 71 335 205 59 33 0 FALSE

764 835 776 900 864 880 894 873 897 1069 900 1300 909 808 842 1020 1013 1199 1 1 195.9

262 221 175 371 285 386 265 313 315 308 200 306 245 132 234 313 311 304 5 1 70.9

639 519 546 647 800 757 693 875 2001 1994 1500 1892 1528 1146 1243 1445 1070 817 2 1 195.0

74 71 84 42 22 19 97 15 120 102 50 153 81 64 31 173 95 69 35 0 FALSE

74 71 2 249 22 19 97 15 19 102 50 86 81 64 31 408 95 6 34 0 FALSE

20 43 54 140 218 47 75 30 115 117 150 269 75 105 122 113 145 200 26 0 FALSE

20 53 23 233 87 190 117 30 112 29 458 129 47 140 119 235 193 52 29 0 FALSE

50 53 110 360 200 20 50 120 112 10 200 290 250 110 119 40 200 210 24 0 FALSE

90 20 98 421 616 462 35 49 172 73 200 190 1 160 119 620 1093 896 20 0 FALSE

1123 153 216 421 405 426 345 232 324 136 261 491 184 190 215 260 430 378 13 0 FALSE

25 106 18 155 4 58 13 8 55 23 39 64 19 47 99 52 256 60 35 0 FALSE

497 242 260 368 858 672 131 74 55 4 10 64 19 1 99 52 12 88 22 0 FALSE

497 242 1 368 20 14 2 74 1 4 10 2 19 1 32 7 34 7 31 0 FALSE

60 30 1 344 417 359 233 74 1 1 10 2 74 47 57 320 124 140 27 0 FALSE

3 124 30 431 192 219 234 198 150 145 300 491 274 280 359 360 352 590 14 0 FALSE

1064 2368 2163 2460 2064 2389 1798 1568 1722 1574 1000 1512 1056 1023 881 1253 1192 1457 1 1 283.9

1064 24 2163 2460 2064 2389 52 1568 1722 1574 49 1512 60 1023 1 47 135 43 18 0 FALSE

1064 45 13 195 311 182 152 89 30 126 89 468 332 27 179 577 466 687 24 0 FALSE

41 50 21 32 121 123 16 7 102 106 168 146 44 12 179 120 88 54 27 0 FALSE

41 2 21 32 31 123 16 7 5 106 18 146 44 12 26 25 29 54 33 0 FALSE

126 10 33 32 1 51 92 80 119 144 290 235 75 33 71 40 3 116 32 0 FALSE

126 10 33 32 1 51 92 203 119 102 140 138 75 33 71 100 151 173 32 0 FALSE



121 170 292 410 256 409 181 211 414 200 299 269 192 273 287 562 390 350 11 0 FALSE

11 170 6 410 34 41 181 211 88 82 29 114 16 31 1 122 237 65 29 0 FALSE

11 294 333 587 389 548 105 67 189 60 259 215 279 366 445 514 596 546 9 0 FALSE

11 294 333 206 1021 604 21 1 82 292 50 442 17 366 245 492 827 367 13 0 FALSE

1 122 47 172 1021 94 96 9 53 183 405 342 222 3 155 344 644 200 20 0 FALSE

1 122 47 172 32 94 96 9 53 25 23 342 222 3 155 344 644 33 29 0 FALSE

119 66 85 235 569 1176 490 383 117 71 149 207 185 73 62 794 1408 993 20 0 FALSE

16 66 159 124 21 117 49 383 117 173 10 41 164 57 19 18 8 1 30 0 FALSE

21 18 43 94 143 100 62 383 89 43 135 116 74 24 19 185 114 37 35 0 FALSE

1101 981 895 2277 3483 3881 743 694 1171 865 1023 1104 771 324 1386 1976 2167 1092 1 1 344.7

1101 981 895 62 3483 3881 72 5 31 57 1023 143 771 4 1386 77 64 92 19 0 FALSE

601 981 1 61 123 65 1 23 34 12 1023 10 10 12 1386 9 2 92 28 0 FALSE

81 106 153 200 174 310 27 2 163 181 289 434 268 51 196 188 88 86 16 0 FALSE

21 45 153 200 174 310 1 1 436 401 892 682 652 700 196 188 88 86 16 0 FALSE

25 58 53 40 36 111 35 35 110 98 16 139 75 237 145 140 89 130 31 0 FALSE

48 48 16 62 126 125 144 33 98 62 84 96 90 68 54 79 185 131 34 0 FALSE

20 33 16 78 143 9 144 9 30 54 82 96 90 55 54 139 116 130 36 0 FALSE

226 309 244 280 143 9 144 9 30 54 82 96 90 55 54 139 116 130 30 0 FALSE

160 106 60 224 240 327 195 123 142 106 180 343 332 201 382 577 320 590 17 0 FALSE

53 21 53 180 93 133 154 60 236 122 106 105 59 128 101 86 274 327 29 0 FALSE

67 21 1 565 888 1145 651 33 6 31 83 195 71 101 1 514 923 1012 21 0 FALSE

27 395 42 166 72 52 116 24 55 84 50 98 125 31 60 129 83 102 34 0 FALSE

126 40 50 70 110 120 100 60 80 114 100 260 125 20 240 210 230 420 30 0 FALSE

57 113 152 207 183 129 48 38 68 130 200 777 274 93 104 227 40 171 23 0 FALSE

57 113 152 189 664 967 78 49 69 141 200 777 274 2 91 717 274 269 24 0 FALSE

57 10 152 260 10 20 80 49 30 40 40 10 100 20 91 580 30 30 34 0 FALSE

20 52 22 27 92 116 59 64 130 79 66 117 58 236 379 444 472 492 30 0 FALSE

69 176 110 271 170 323 228 175 84 81 91 94 122 55 137 162 165 281 26 0 FALSE

17 2 49 35 26 178 58 10 170 948 50 242 82 65 136 10 52 137 30 0 FALSE

17 2 49 35 26 178 58 10 170 11 50 242 3 108 278 1 155 1 17 0 FALSE

29 185 8 7 2 84 3 12557 150 156 218 65 61 257 75 288 80 293 28 0 FALSE

68 113 8 40 5 48 76 26 24 42 20 100 7 13 33 15 25 53 36 0 FALSE

55 104 123 84 111 80 82 90 57 45 74 101 84 86 81 125 88 96 28 0 FALSE

33 188 69 703 21 41 78 133 79 56 54 21 66 85 14 197 42 102 26 0 FALSE

98 92 214 493 319 429 828 515 40 39 15 108 124 62 346 482 342 383 19 0 FALSE

20 92 16 44 15 42 24 5 13 25 72 15 47 35 18 51 81 191 34 0 FALSE

202 123 135 1081 951 1088 686 789 851 747 741 1223 520 516 651 997 734 1127 4 1 154.4

12 46 135 54 43 131 59 1 61 32 122 182 48 2 239 82 87 97 33 0 FALSE

213 239 86 549 439 542 280 462 505 333 427 411 341 397 377 385 305 395 10 0 FALSE

90 150 220 490 230 520 140 290 360 190 510 600 400 330 430 410 480 540 9 0 FALSE

1483 2282 2437 3143 3168 2911 2914 1629 1406 935 1118 1333 1005 1050 1044 1698 1191 930 4 1 416.8

1483 2282 2437 179 210 108 39 19 193 165 20 202 70 12 1044 171 105 473 18 0 FALSE

1483 2282 180 110 80 30 390 380 710 580 620 720 300 370 310 170 250 270 8 0 FALSE

136 380 126 799 714 584 394 463 635 342 447 593 415 379 339 753 777 475 3 1 119.1

82 380 126 799 714 584 51 463 635 342 447 593 415 379 339 42 777 475 14 0 FALSE

264 380 126 799 714 1329 51 463 2 342 3455 1598 415 379 339 42 777 3 18 0 FALSE

9 7 12 87 18 18 3 1 2 6 3455 15 22 379 29 44 39 68 30 0 FALSE

186 439 310 793 1437 1990 688 541 540 467 300 981 386 338 818 2253 1271 553 2 1 192.6

2 34 14 75 22 25 79 9 6 15 54 85 50 31 31 23 53 19 33 0 FALSE

2 272 182 162 255 210 198 56 6 84 124 138 45 145 151 123 273 91 24 0 FALSE

204 238 2 3 155 210 198 235 275 245 293 413 89 145 151 123 136 128 17 0 FALSE

10 10 260 480 320 420 140 80 50 10 293 50 89 20 820 1060 30 100 25 0 FALSE

50 60 260 480 144 4 64 31 69 10 163 38 96 42 24 111 66 108 34 0 FALSE

42 50 33 120 224 155 59 11 43 10 25 38 48 42 46 211 203 172 32 0 FALSE

113 41 45 95 176 154 1 49 363 1197 113 82 27 87 132 162 113 154 27 0 FALSE

198 145 97 527 533 1508 216 179 142 110 253 280 162 197 113 1442 637 670 8 0 FALSE

198 15 65 201 50 24 136 114 9 0 40 55 41 197 113 1442 637 670 24 0 FALSE



380 227 294 1413 2033 2411 1204 1280 525 279 265 378 194 107 226 2338 2197 1899 5 1 209.7

98 150 98 754 1077 1086 135 46 170 90 162 274 1140 359 481 1541 1399 481 19 0 FALSE

15 113 19 555 96 452 178 197 79 28 7 117 23 13 32 521 45 220 22 0 FALSE

40 50 51 697 379 1205 138 217 87 88 256 176 96 27 169 508 208 562 21 0 FALSE

32 33 916 2928 2637 2951 1902 208 130 35 39 152 281 88 1931 3153 2564 1677 13 0 FALSE

198 31 54 109 145 75 71 49 149 75 254 349 86 59 48 33 89 48 32 0 FALSE

327 300 400 500 503 747 591 372 655 820 837 402 244 295 304 401 379 485 1 1 96.6

152 179 400 562 1037 765 121 113 205 59 200 245 330 248 225 403 975 251 13 0 FALSE

86 164 189 218 263 96 4 89 119 219 150 187 196 270 13 113 240 46 19 0 FALSE

39 69 15 81 518 214 168 14 156 25 150 13 78 4 17 256 412 447 25 0 FALSE

10 97 2 260 68 23 88 12 112 34 69 73 72 6 20 261 300 160 27 0 FALSE

36 50 72 202 184 115 72 70 113 39 33 40 29 40 20 152 153 137 32 0 FALSE

36 50 1 18 47 1 81 70 27 5 85 40 1 40 20 42 38 137 35 0 FALSE

12 1 9 8 49 41 81 14 19 53 20 148 60 10 38 49 99 66 33 0 FALSE

12 50 50 90 30 23 72 60 82 56 286 256 37 80 51 266 215 180 27 0 FALSE

903 75 66 66 30 33 72 21 12 49 286 134 2 80 30 78 29 14 30 0 FALSE

55 24 2 69 42 18 189 89 196 116 161 105 93 217 489 160 699 339 23 0 FALSE

55 83 301 1654 3044 5828 1562 530 44 99 141 111 34 47 359 1877 1280 333 20 0 FALSE

24 20 23 45 18 8 125 19 97 10 12 113 42 11 36 103 62 80 37 0 FALSE

16 23 10 17 28 28 69 67 613 27 39 49 33 15 26 46 58 65 36 0 FALSE

7 17 10 23 68 28 69 17 613 109 35 94 24 3 17 46 58 35 35 0 FALSE

1113 1292 1224 1949 1846 1778 1517 1590 1314 650 1090 1308 1112 1034 1479 1872 1783 1980 0 1 332.2

141 662 111 102 57 374 303 81 59 234 486 311 323 107 79 109 199 152 20 0 FALSE

1 81 189 36 98 30 57 81 59 234 50 44 47 107 22 489 51 120 26 0 FALSE

48 21 189 112 41 385 57 28 133 142 202 386 195 21 22 121 67 252 27 0 FALSE

954 710 432 105 63 59 110 118 89 283 20 83 68 53 98 146 92 22 30 0 FALSE

31 46 200 265 297 58 105 5 108 52 103 122 216 58 131 143 147 194 28 0 FALSE

42 31 98 120 53 89 117 378 54 15 25 85 117 24 79 200 334 58 27 0 FALSE

11 3 2 319 3 269 139 2 20 91 39 129 64 1 46 50 8 32 30 0 FALSE

49 27 64 139 107 113 162 42 119 188 80 189 98 125 127 110 140 113 32 0 FALSE

49 24 116 269 407 140 155 126 425 404 200 400 127 106 239 351 52 600 17 0 FALSE

302 537 711 834 934 1273 1045 809 1190 801 1378 2039 1217 1110 1139 1653 1233 1417 1 1 190.5

6 9 778 18457 19311 17687 7446 2209 1406 6 23 2734 37 31 12 10040 11472 10093 10 0 FALSE

6 63 102 284 89 154 39 50 122 65 34 79 70 25 145 140 184 181 30 0 FALSE

10 210 310 370 1250 1300 190 230 380 370 200 210 340 350 300 610 340 280 6 1 85.5

74 65 140 229 430 382 150 213 149 205 50 231 96 116 48 339 462 534 20 0 FALSE

60 32 710 1573 2076 1738 335 289 228 130 151 166 94 69 626 1540 2169 2486 10 0 FALSE

60 20 20 420 530 450 40 70 30 70 50 60 20 20 40 500 420 50 23 0 FALSE

60 170 130 360 1400 620 180 40 200 30 100 230 70 100 70 470 440 410 20 0 FALSE

60 200 10 60 190 40 40 10 130 260 20 160 40 70 150 20 60 410 30 0 FALSE

23 200 59 34 102 50 40 16 142 55 92 110 32 1 86 61 60 28 33 0 FALSE

23 94 171 211 493 177 150 120 54 51 258 374 128 219 139 179 310 45 23 0 FALSE

2 72 3 272 76 29 185 38 49 139 361 447 141 104 203 90 25 137 25 0 FALSE

637 353 512 1258 1312 1406 651 312 547 359 507 1151 288 424 583 967 1543 1200 1 1 168.6

164 57 63 47 44 61 26 13 18 13 18 11 5 2 23 44 125 85 23 0 FALSE

170 110 250 500 540 720 250 290 660 810 250 650 210 230 430 560 340 490 4 1 89.7

32 63 8 3 16 3 6 5 34 119 137 435 191 9 2 8 34 1 33 0 FALSE

6 43 3 37 217 51 124 14 51 172 160 134 152 47 72 50 1 217 28 0 FALSE

164 158 163 211 150 179 172 218 219 175 200 259 217 253 199 249 195 226 10 0 FALSE

164 158 2 37 13 179 172 218 6 43 169 197 41 253 2 100 4 11 27 0 FALSE

1123 951 1002 1548 1282 1316 943 827 867 649 799 1244 835 886 957 1346 1412 1140 3 1 245.2

1123 951 22 133 101 164 84 79 867 649 33 180 72 44 32 144 147 188 26 0 FALSE

22 50 72 144 50 111 61 92 140 165 50 84 39 49 53 147 113 38 34 0 FALSE

64 104 49 298 227 184 177 101 151 155 188 404 109 172 97 154 175 81 22 0 FALSE

64 104 49 6 210 184 2 101 2 155 188 404 109 172 97 8 24 5 25 0 FALSE

207 34 21 62 26 27 27 27 81 18 140 519 204 22 64 28 26 6 31 0 FALSE

10 60 30 67 62 35 87 25 91 18 42 99 6 19 2 132 96 20 34 0 FALSE



10 59 159 62 49 2 26 71 109 206 234 271 278 107 71 95 127 38 30 0 FALSE

219 79 101 149 79 54 104 56 33 53 129 112 245 123 63 48 1219 141 32 0 FALSE

18 8 14 123 110 67 34 14 15 7 11 11 21 12 40 103 136 65 36 0 FALSE

4 47 132 192 308 230 115 154 137 70 198 86 104 174 170 339 656 128 25 0 FALSE

69 120 307 755 1343 1554 609 193 236 347 504 388 241 174 101 1147 2087 956 8 0 FALSE

42 120 307 101 85 30 609 7 42 66 122 321 44 305 127 62 109 160 27 0 FALSE

6 62 307 17 5 79 37 7 43 13 77 40 34 14 127 62 26 40 36 0 FALSE

49 205 176 2000 1286 1246 760 1084 46 44 56 247 127 181 390 2078 1896 7428 14 0 FALSE

13 167 178 2172 2387 1681 170 105 103 2136 1781 133 140 60 90 1590 2287 1720 21 0 FALSE

700 536 82 44 64 70 72 26 209 431 150 194 139 86 76 203 69 155 21 0 FALSE

142 70 55 191 338 321 218 99 207 243 150 350 210 36 111 50 193 187 18 0 FALSE

372 502 403 656 728 800 639 703 825 457 614 1072 515 524 420 859 791 879 1 1 146.2

15 73 21 64 115 79 207 159 2 72 365 594 92 167 276 203 329 160 24 0 FALSE

177 140 250 400 590 550 380 230 400 50 340 380 330 240 310 340 600 380 15 0 FALSE

65 11 10 71 82 57 32 230 47 31 73 174 130 64 7 119 156 234 31 0 FALSE

65 321 349 713 1175 1194 468 547 467 303 357 422 348 427 267 736 960 678 2 1 122.8

422 213 62 285 88 312 50 68 256 450 100 385 120 55 79 149 104 164 22 0 FALSE

422 60 62 285 88 63 5 68 256 44 203 96 1684 2159 1022 550 97 142 25 0 FALSE

201 9 48 32 32 77 126 32 12 82 249 312 141 36 83 113 105 133 32 0 FALSE

201 147 13 21 31 35 20 32 12 428 249 312 141 124 83 627 1 166 30 0 FALSE

9 11 9 22 83 89 43 32 6 23 10 94 10 11 13 43 9 27 37 0 FALSE

4 208 9 37 38 19 16 29 22 13 2 73 10 83 13 52 37 14 36 0 FALSE

1520 1340 1250 1770 1190 1380 1280 890 1910 1190 1610 2960 1625 1275 1190 1910 1530 1690 comm 1 0 FALSE

417 199 497 742 552 693 517 351 481 337 512 839 266 437 473 618 432 519 4 1 101.9

90 277 305 1014 819 2385 895 739 1102 295 427 855 659 681 661 6120 3181 1072 3 1 448.4

197 54 116 144 203 181 161 52 77 128 211 362 150 161 112 256 171 318 22 0 FALSE

54 182 168 265 192 143 64 101 151 256 100 194 151 444 136 264 224 255 25 0 FALSE

402 292 165 432 1014 403 353 498 490 449 350 402 333 470 790 653 441 376 2 1 106.4

497 243 171 607 835 654 372 312 435 633 450 870 599 437 521 510 559 1 1 138.1

497 140 190 470 500 520 210 140 300 630 200 370 30 50 40 10 60 18 0 FALSE

38 32 87 16 210 87 19 1 56 46 266 383 142 18 135 485 808 24 0 FALSE

197 227 343 519 595 3673 3441 3015 3628 2282 2965 3285 2607 1966 1324 1488 1 1 292.5

56 89 142 288 225 357 129 85 247 0 500 633 519 383 213 396 12 0 FALSE

37 49 73 85 225 115 90 38 51 43 141 448 188 87 77 249 28 0 FALSE

102 13 74 3226 921 447 183 95 75 0 150 350 127 32 149 22 0 FALSE

197 120 48 61 135 145 53 15 306 217 127 353 264 175 24 0 FALSE

382 221 512 2632 1500 2183 1157 459 498 526 583 722 476 317 5 1 137.8

3171 2688 4167 4243 2767 2331 1259 1185 1437 1667 800 1178 2 1 315.3

3171 2688 3 72 132 164 97 13 1437 1667 800 20 0 FALSE

3171 904 3 72 132 164 97 13 1437 1667 800 15 0 FALSE

775 509 550 822 863 1193 714 454 1083 814 800 2 1 209.5

46 37 41 90 18 154 100 31 19 38 28 0 FALSE

46 11 120 226 135 179 212 113 35 22 0 FALSE

46 11 120 226 135 179 212 113 35 21 0 FALSE

488 341 612 905 688 988 750 596 470 0 1 164.3

91 77 48 252 340 224 140 94 17 0 FALSE

91 38 36 427 464 531 278 15 0 FALSE

91 242 205 472 450 212 276 7 0 FALSE

172 191 336 163 58 113 168 10 0 FALSE

2 37 5 40 63 138 18 0 FALSE

152 76 231 269 701 10 0 FALSE

1 2 29 226 15 0 FALSE

126 167 164 4 1 129.2

99 21 24 22 0 FALSE

99 1 16 21 0 FALSE

179 14 0 FALSE

35 12 0 FALSE



101 10 0 FALSE

394 0 1 222.3

78 7 0 FALSE

4 1 66.9

2 1 602.6

9 0 FALSE

15 0 FALSE

12 0 FALSE

1 0 FALSE

4 1 74.8

7 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 19 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 27 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 27 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 23 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 16 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 22 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 19 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 24 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 20 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 23 0 FALSE

2367 50 112 460 129 2034 37 129 200 74 47 4 907 814 154 143 215 292 23 0 FALSE

18MO DATA)

CUTOFF 160 CF/MO number full time: 39

no months 6 NO FULL TI 7451.14 EACH full time ADD 197

ADD 0.0051 GPD



 
 
 
 
 
 

Appendix 10.5 
Well Logs and Pumps 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 























Submittal Data

PROJECT:

REPRESENTATIVE:
ENGINEER:
CONTRACTOR:

UNIT TAG:
TYPE OF SERVICE:
SUBMITTED BY:
APPROVED BY:
ORDER NO.:

QUANTITY:

DATE:
DATE:
DATE:

Note! Product picture may differ from actual product

85S150-10

Submersible pumps in stainless steel. EN 1.4301 (AISI 304).
EN 1.4401 (AISI 316). EN 1.4539 (AISI 904L). Typical
application: Ground water, Irrigation, Mining, Fountain,
Off-shore etc.

Conditions of Service

Efficiency: 47.4 %
Liquid: Water
Temperature: 68 °F
NPSH required: 30.8 ft
Specific Gravity: 1.000

Pump Data

Maximum liquid temperature: 104 °F
Product number: 12B63010

Motor Data

Rated power - P2: 15 HP
Rated voltage: 208-220-230 V
Mains frequency: 60 Hz
Enclosure class: IP68
Insulation class: F
Motor protection: NONE
Thermal protection: external
Motor type: MS6000
Eta 1/1: 82.5 %
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85S150-10, 3*220 V, 60Hz

Pumped liquid = Water
Liquid temperature during operation = 68 °F
Density = 62.29 lb/ft³
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Submittal Data
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Materials:
Impeller: Stainless steel
Impeller: AISI 304
Impeller: EN 1.4301
Motor: Stainless steel
Motor: DIN W.-Nr. 1.4301
Motor: AISI 304
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Company name:
Created by:
Phone:

Date: 27/07/2021

Printed from Grundfos Product Centre [2021.17.003]

Qty. Description
1 85S150-10

Note! Product picture may differ from actual product

Product No.: 12B63010
Multi-stage submersible pump for raw water supply, groundwater lowering and pressure boosting. The pump is
suitable for pumping clean, thin, non-agressive liquids without solid particles or fibres.

Phase: The motor is a 3-phase motor with sand shield, liquid-lubricated bearings and
pressure equalizing diaphragm.

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Max liquid t at 0.15 m/sec: 104 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³

Technical:
Pump speed on which pump data are based: 3450 rpm
Rated flow: 88.1 US GPM
Rated head: 380.6 ft
Actual impeller diameter: 3.49 in
Shaft seal for motor: SIC/SICNBR
Curve tolerance: ISO9906:2012 3B
Motor version: T40

Materials:
Pump: Stainless steel

EN 1.4301
AISI 304

Impeller: Stainless steel
EN 1.4301
AISI 304

Motor: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Maximum ambient pressure: 870.23 psi
Pump outlet: 3"NPT
Motor diameter: 6 inch

Electrical data:

3/7
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Company name:
Created by:
Phone:

Date: 27/07/2021

Printed from Grundfos Product Centre [2021.17.003]

Qty. Description
Motor type: MS6000
Rated power - P2: 15 HP
Mains frequency: 60 Hz
Rated voltage: 3 x 208-220-230 V
Service factor: 1.15
Rated current: 53.5-50.5-49.5 A
Starting current: 390-440-480 %

230 A
Cos phi - power factor: 0.85-0.83-0.82
Rated speed: 3430-3460-3470 rpm
Motor efficiency at full load: 82.5 %
Start. method: direct-on-line
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): F
Built-in temp. transmitter: yes
Motor No: 96166184
Windings: Enamelled

Others:
DOE Pump Energy Index CL: 0.85
ErP status: EuP Standalone/Prod.
Net weight: 150 lb
Gross weight: 207 lb
Shipping volume: 7.06 ft³
Country of origin: US
Custom tariff no.: 8413.70.2004
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Company name:
Created by:
Phone:

Date: 27/07/2021

Printed from Grundfos Product Centre [2021.17.003]

12B63010 85S150-10 60 Hz
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85S150-10, 3*220 V, 60Hz

Pumped liquid = Water
Liquid temperature during operation = 68 °F
Density = 62.29 lb/ft³
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Company name:
Created by:
Phone:

Date: 27/07/2021

Printed from Grundfos Product Centre [2021.17.003]
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85S150-10, 3*220 V, 60Hz

Pumped liquid = Water
Liquid temperature during operation = 68 °F
Density = 62.29 lb/ft³
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Description Value
General information:
Product name: 85S150-10
Product No: 12B63010
EAN number: 5700391308727
Technical:
Pump speed on which pump data are based: 3450 rpm

Rated flow: 88.1 US GPM
Rated head: 380.6 ft
Actual impeller diameter: 3.49 in
Stages: 10
Impeller reduc.: NONE
Shaft seal for motor: SIC/SICNBR
Curve tolerance: ISO9906:2012 3B
Model: B
Valve: YES
Motor version: T40
Materials:
Pump: Stainless steel
Pump: EN 1.4301
Pump: AISI 304
Impeller: Stainless steel
Impeller: EN 1.4301
Impeller: AISI 304
Motor: Stainless steel
Motor: DIN W.-Nr. 1.4301
Motor: AISI 304
Installation:
Maximum ambient pressure: 870.23 psi
Pump outlet: 3"NPT
Motor diameter: 6 inch
Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Max liquid t at 0.15 m/sec: 104 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³
Electrical data:
Motor type: MS6000
Applic. motor: GRUNDFOS
Rated power - P2: 15 HP
KVA code: G
Mains frequency: 60 Hz
Rated voltage: 3 x 208-220-230 V
Starter: 2 1/2
Service factor: 1.15
Rated current: 53.5-50.5-49.5 A
Starting current: 390-440-480 %
Starting current: 230 A
Cos phi - power factor: 0.85-0.83-0.82
Rated speed: 3430-3460-3470 rpm
Motor efficiency at full load: 82.5 %
Start. method: direct-on-line
Enclosure class (IEC 34-5): IP68
Insulation class (IEC 85): F
Motor protec: NONE
Thermal protec: external
Built-in temp. transmitter: yes
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Company name:
Created by:
Phone:

Date: 27/07/2021

Printed from Grundfos Product Centre [2021.17.003]

Description Value
Motor No: 96166184
Cable number: 96163476
Windings: Enamelled
Controls:
Heater: K76
Others:
DOE Pump Energy Index CL: 0.85
ErP status: EuP Standalone/Prod.

Net weight: 150 lb
Gross weight: 207 lb
Shipping volume: 7.06 ft³
Sales region: Namreg
Country of origin: US
Custom tariff no.: 8413.70.2004
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2

SUBMERSIBLE TURBINE PUMPS
5" STS SERIES - 120 GPM

NOTE: Performance based on 68 °F fresh water; 6" 5-40 hp motor at 3450 rpm

 RECOMMENDED OPERATING RANGE

PERFORMANCE

EFFICIENCY
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Appendix 10.6 
Water Rights 

 
Water Rights 

Water Right Self-Assessment 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Water Right Self-Assessment Form for Water System Plan 
Mouse-over any link for more information. Click on any link for more detailed instructions. 

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 

Instantaneou

s 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 

Instantaneou

s 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 G2-00887C S01, AFM952 160 gpm  39.0  ac-ft/yr  125 gpm 35 gpm 14.4 ac-ft/yr 24.6 ac-ft/yr 125 gpm 35 gpm 19.9 ac-ft/yr 19.1 ac-ft/yr 125 gpm 35 gpm 28.0 ac-ft/yr 11.0 ac-ft/yr 

2 G2-22984C S02, AFM953 160 gpm  19.0 ac-ft/yr  160 gpm 0 gpm 19.0 ac-ft/yr 0 ac-ft/yr 160 gpm 0 gpm 19.0 ac-ft/yr 0 ac-ft/yr 160 gpm 0 gpm 19.0 ac-ft/yr 0 ac-ft/yr 

3G2-25619C1,2 S01& S02 80 gpm 320 gpm  58 ac-ft/yr 80 gpm 35 gpm3 8.6 ac-ft/yr 16.0 ac-ft/yr3 80 gpm 35 gpm3 19.2 ac-ft/yr (0.1)ac-ft/yr3 80 gpm 35 gpm3 34.9 ac-ft/yr (23.9) ac-ft/yr3 

4                  

5                  

6                  

  TOTALS = 400 gpm  58.0 ac-ft/yr  365 gpm 35 gpm 42.0 ac-ft/yr 16.0 ac-ft/yr 365 gpm 35 gpm 58.1 ac-ft/yr (0.1) ac-ft/yr 365 gpm 35 gpm 81.9 ac-ft (23.9) ac-ft/yr 

Column Identifiers for Calculations: A B C =A-C D =B-D E  = A-E F =B-F  G =A-G H =B-H 

1 G2-25619 issued as primary right for 80 gpm - the balance of 320 gpm issued as supplemental (non-additive) to Ground Water Certificates G2-00887 and G2-22984. 
2 Total annual withdrawal under G2-00887C, G2-22984C, and G2-25619C shall not exceed 58 ac-ft/yr. 
3 Non-additive. 

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 

G2-291050 New 11/7/1994 0 400 gpm 58.0 ac-ft/yr  

       

 

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                 

2                

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   

 

ADDITIONAL COMMENTS: 

 















��������� ����	
����	���
����	�	
�
����	�����
�
�����

�������������	�����������������		���	������������	����	�������	�	����� ���


!"#$%
&$'()%*$'
+,-.(%$%/0123
425673825 /0123
49:;1
<=>63?0196= @<A
B010 C2DE F6=1081
G5 B958D09?23 H39I08J
H6D98J

K86D6:J
C6?2
L
C2DE
L
42E631
0
H36MD2?
L
B010
B958D09?23
L
H39I08J
H6D98J

F6EJ39:;1
N
/05;9=:16=
A1012
B2E031?2=1
6>
K86D6:J
OPOQR
SDD
49:;15
42523I2TR


 
 
 
 
 
 
 
 
 
 U6E6
V0E

W01XW6=:Y
Z[R[\Q]̂
_QOQR[Z̀ O abccdef
ghijklmn
olp qjmrls
lm
tmuvswxvywls qmwlmwyz
{vyj ijklmn
|yvy}r ~�vujn �jyjmjn �l�
��l�
qml�wrwls ����wkvywls
olp qjm�wy
olp �jmyw�wkvyj
olpijklmn
�z�j������������� ��	����
������	���
���� ���������� ������ � � � ��� ��� ��������
� ��	��������







 
 
 
 
 
 

Appendix 10.7 
Water Quality Monitoring Program & CCR 

Consumer Confidence Report 
Lead and Copper Monitoring Plan 

Coliform Monitoring Plan 
Water Quality Monitoring Schedule 

Water Quality Samples 
 
 
 
 
 
 
 
 
 
 
 
 



Providing safe, reliable, affordable, and sustainable service. 

Consumer Confidence Report 

We are pleased to present your 2022 Annual Water Quality 
Report. This report is designed to inform you about the quality 
of water and services we deliver to you every day. In 2022, 
overall drinking water quality met or exceeded all drinking water 
standards. 

Our staff routinely monitors for contaminants in your drinking 
water in accordance with Federal, State or local laws. We 
encourage you to take a few moments and review the enclosed 
table showing the results of the water quality monitoring for 
January 1 to December 31, 2022. We would like you to share, 
our confidence in your drinking water. 

We welcome your questions, concerns, and observations. If you 
would like to receive more information about current water 
quality issues, make comments, or ask questions, please 
contact our Planning and Compliance Department. Email 
PUDPlanning@thurstonpud.org or call our office at (360) 
357-8783 option 3 between 8 a.m. & 4:30 p.m. Monday - Friday.

We take pride in keeping you informed about the quality of your 
water and the service we provide. 

Conservation Saving Water can Be Simple 

What is Water Conservation? For many, it is as easy as buying a water efficient appliance or turning off 
the faucet while brushing your teeth, however, water conservation is more complex than that. Water 
conservation is any beneficial reduction in water use, loss, or waste. We can all do our part in using our 
water more efficiently; small changes can make a large impact. In addition to saving money on your utility 
bill, water conservation will help protect this precious natural resource. 

For more information about water conservation please visit our website. 

How To Contact Us …. 

Office Address: 
1230 Ruddell Road SE 
Lacey, WA 98503 

Phone Number (s): 
(360) 357-8783 or 1 (866) 357-8783

Fax Number: 
(360) 357-1172

Email: 
PUDPlanning@thurstonpud.org

Website: 
www.thurstonpud.org 

Water Use Efficiency Annual Report 

Thurston PUD is required to send you a Water Use Efficiency Report on 
an annual basis. To comply with this State law, Thurston PUD approved a 
new conservation goal October 2020 for your water system. The goal is 
as follows: 

Between 2021 & 2031, reduce and/or maintain the annual average 
demand per connection, for all Group A systems, to no more 
than 250 gallons per day. 

The Timberline Village water system is fully metered and the total 
water produced for 2022 was 22,109,695 gallons. The system had 
25.28 gallons per minute leak loss for the year. In 2022, the average 
household used 85 gallons per day meeting the PUD’s current 
conservation goal.

A copy of the report filed with the State is available on our website. To receive a copy by mail, please 
call our office at  (360) 357-8783. 

Get Involved 

Commission meetings are 
held the second and fourth 
Tuesday of every month. 

The meetings start at 5:00 
p.m. and are open to the

public. 

Check out our website at 
www.thurstonpud.org. 



CROSS CONNECTION CONTROL Protecting the Water You Drink

A cross connection is a point in a plumbing system where the potable water supply is connected 
to a non-potable source. TPUD is committed to ensuring your water remains clean and safe. The 
Washington State Department of Health requires backflow prevention assemblies on all 
commercial and some residential properties that are connected to the public water system. 
Common potential cross connection found include: Hose bibs, Irrigation sprinkler systems, 
Livestock watering and/or animal water troughs, Swimming pools, Hot tubs, Fire Sprinkler 
systems, Wash basins or service sinks.  

Annual backflow assembly testing is required by state Department of Health rules (WAC 246-290-
490) to ensure the assembly is in good working condition. We rely on approved backflow
prevention assemblies to protect the public water supply.

For more information about cross connection and backflow please visit our website 
www.thurstonpud.org  

Lead and Drinking Water What you need to know 

In Washington State, lead in 
drinking water comes primarily 
from materials and components 
used in household plumbing. The 
more time water has been sitting 
in pipes, the more dissolved 
metals, such as lead, it may 
contain. Elevated levels of lead 
can cause serious health 
problems, especially in pregnant 
women and young children. 

To help reduce potential exposure to lead, 
for any drinking water tap that has not been 
used for 6 hours or more, flush water 
through the tap until the water is noticeably 
colder before using for drinking or cooking. 
You can use the flushed water for watering 
plants, washing dishes, or general cleaning. 
Only use water from the cold-water tap for 
drinking, cooking, and especially for making 
baby formula. Hot water is likely to contain 
higher levels of lead. If you are concerned 
about lead in your water, you may wish to 
have your water tested. Information on lead 
in drinking water is available form EPA’s 
Safe Drinking Water Hotline at 1-800-426-
4791 or online at http://www.epa.gov/
safewater/lead. 

ADDITIONAL HEALTH INFORMATION 

Sources of drinking water (both tap water and bottled water) include rivers, 
lakes, streams, ponds, reservoirs, springs and in your case wells. As water 
travels over the surface of the land or through the ground, it dissolves 
naturally occurring minerals and, in some cases, radioactive material, and can 
pick up substances resulting from the presence of animals or from human 
activity. 



ANNUAL WATER QUALITY REPORT: Timberline Village 628 - ID# 88388B 

 
Your water comes from two groundwater wells which are 63 and 89 feet deep and includes a 30,000 gallons of storage capacity. The system 
currently serves 286 connections. 
 

Source Susceptibility Rating Treatment Description 
S01 AFM952 
S02 AFM953 

Moderate None  

Water Quality Data 
The table below lists all the drinking water contaminants that we detected during the 2022 calendar year. The state requires us to monitor 
for certain contaminants less than once per year because the concentrations of these contaminants are not expected to vary significantly 
from year to year. Some of the data, though representative of the water quality, is more than one year old. The presence of these 
contaminants in the water does not necessarily indicate that the water poses a health risk.  
 
We test for Primary and Secondary Contaminants both regulated and unregulated, as required by the EPA and the State Department of 
Health. The regulated and unregulated analysis (contaminants) tests are commonly referred to as Inorganic Chemical (IOC), Volatile Organic 
Chemical (VOC) and Synthetic Organic Chemical (SOC) tests. 

 

Required Testing (last testing date):
Monthly Bacteriological 
Annual Nitrate 
Inorganic Contaminants – 2021 

Volatile Organic Contaminants – 2022 
Radionuclide – 2021 
Lead & Copper – 2021 

Herbicide and/or Pesticide – 2016 
PFAS – 2021  
  

 
PRIMARY CONTAMINANTS 

Microbiological MCLG MCL Your Water 
Range Compliant(Y/N) Typical Sources 

Total Coliform Bacteria N/A TT 0 Y Naturally present in the environment. 

Inorganic Contaminants MCLG MCL Your Water Compliant(Y/N) Typical Sources 

Nitrate (ppm) 10 10 S01 <0.20 
SO2 <0.20 Y Runoff from fertilizer use 

Lead and Copper 
 Taken at Customer Taps AL 

No. of 
Homes 

Sampled 

90th 

Percentile 
Value 

No. of Homes 
Exceeding AL Typical Sources 

Lead (ppb) 15 5 2 0 Corrosion of household plumbing systems; 
erosion of natural deposits 

Copper (ppm) 1.3 5 .981 1 Corrosion of household plumbing systems; 
erosion of natural deposits 

 
Terms and Abbreviations Used: 

ppm - parts per million  ppb - parts per billion  N/A - Not Applicable   
ND - None Detected  TT - Treatment Technique 
Contaminant: A substance that impairs the quality of potable water and may create a hazard to public health. 
MCLG (Maximum Contaminant Level Goal): the level of a contaminant in drinking water below which there is no know or expected risk 
to health. MCLGs allow for a margin of safety. 
MCL (Maximum Contaminant Level): the highest level of a contaminant that is allowed in drinking water. MCLs are set as close to the 
MCLGs as feasible using the best available treatment technology. 
AL (Action Level): the concentration of a contaminant which, when exceeded, triggers treatment or other requirements which a water 
system must follow. 



Contaminants Which May Reasonably  Be Expected To Be Found In Drinking Water 

Vulnerable Populations 

Some people may be more vulnerable to contamination in drinking water than 
the general population. Immunocompromised persons such as persons with 
cancer undergoing chemotherapy, persons who have undergone organ 
transplants, people with HIV/AIDs or other immune system disorders, some 
elderly, and infants can be particularly at risk from infections. These people 
should seek advice about drinking water from their health care providers. EPA/
CDC guidelines on appropriate means to lessen the risk of infection by 
Cryptosporidium and other microbial contaminants are available from the 
EPA’s Safe Drinking Water Hotline (1-800-426-4791). 

Contaminants that may be present 
in source water include: 

• Microbial contaminants, such as viruses and
bacteria, which may come from sewage treatment
plants, septic systems, agricultural livestock
operations, and wildlife.

• Inorganic contaminants, such as salts and metals,
which can be naturally-occurring or result from
urban storm water runoff, industrial or domestic
wastewater discharges, oil and gas production,
mining, or farming.

• Pesticides and Herbicides, which may come from
a variety of sources such as agriculture, urban storm
water runoff, and residential uses.

• Organic chemical contaminants, including synthetic
and volatile organic chemicals, which are by-
products of industrial processes and petroleum
production, and can also, come from gas stations,
urban storm water runoff, and septic systems.

• Radioactive contaminants, which can be naturally
occurring or be the result of oil and gas production
and mining activities.

In order to ensure that tap water is safe to drink, the EPA and/or the Washington 
board of health prescribes regulations which limit the amount of certain 
contaminants in water provided by public water systems. 

All drinking water, including bottled drinking water, may be reasonably expected to 
contain at least small amounts of some contaminants. It is important to remember 
that the presence of these contaminants does not necessarily pose a health risk. 
More information about contaminants and potential health effects can be obtained 
by calling the EPA’s Safe Drinking Water Hotline at 1-800-426-4791. 

Source Protection Information 

The Department of Health Office of 
Drinking Water has compiled Source 
Water Assessment Program (SWAP) 
data for all community water systems 
in Washington. SWAP data for your 

system is available online at  
https://www.doh.wa.gov/

CommunityandEnvironment/
DrinkingWater/SourceWater/

SourceWaterProtection 

To ensure that tap water is safe to 
drink, the Department of Health and 
EPA prescribe regulations that limit 

the amount of certain 
contaminants in water 
provided by public water 
systems. The Food and 
Drug Administration (FDA) 

and the Washington Department of 
Agriculture regulations establish 
limits for contaminants in bottled 
water that must provide the same 
protection for public health. 



Thurston PUD Lead & Copper Sampling Collection Program 
• Locate the system spreadsheet with the previous test results and addresses 

o K:\Field Staff\Testing\Lead and Copper\L&C Customer Addresses by System 

 Example: “141st Ave KPN 661 L&C 2018.xlsx” 

o Use Springbrook to confirm or obtain the current customer information for the sample sites. 

• Using the customer information collected, update 

o K:\Field Staff\Testing\Lead and Copper  

 “L&C Customer Email Postcard List for merge.xlsx” 

• This has the system name, system id, account number, customer name, 

service address, mailing address, test schedule date, and email (if available). 

• Overwrite the previous information as this sheet is the working document that 

will reflect only the current systems and customers used to merge to the site 

letters and emails. 

• One week before the beginning of the month when the testing is scheduled to happen, an email or 

letter is sent to the sample site customers See Letter 1.  

o Open “L&C Sample Site Letter and Email template.docx” 

 Update the email/letter with correct dates and system information. 

o Use mail merge for both emails and letters. 

 Email subject line is “Thurston PUD – Lead & Copper Sampling in (month of testing)”. 

• Create the customer instruction sheet for field staff to deliver with sample bottle. 

o K:\Field Staff\Testing\Lead and Copper\Lead & Copper Forms, 

 L&C Test Form Merge.xlsx 

• From the L&C Customer Address file for the applicable water system, copy and 

paste the water system name/number, PWSID, account number and service 

address. 

• Update the “Test_Schedule_Date” field with correct testing date, always using 

the first of the testing month. 

 Open the “2018 L&C Resident Inst & Letter MERGE DOC.docx” file.  See Letter 2 

• Select ‘Yes’ when the dialog box opens up asking if you want to use the data 

from the database. 

• Print all test forms and give to field staff for delivery. 

• Field staff pick-up sample bottles, the resident test sheet should be filed out. 

These sheets are given to Planning & Compliance staff for water system file. 

• Once results are received from the lab, the testing customers are sent their results. 

o Update each of the system address list files with the test results. 

 If the customer included their email address on the test instruction sheet, update in 

spreadsheet. Results can be sent by email.  

o Using the “Updated2018_Customer Results Notice Merge.xlsx” file. 

 Update the ‘Merge Sheet’ with the applicable fields, save and close the file. 

o Open “2018 L&C Consumer Results Letter Merge DOH updated 7-2012.docx”  See Letter 3 

 Select ‘Yes’ when the dialog box opens up asking if you want to use the data from the 

database. 

• ‘Edit Recipients’ selecting only the customers with email addresses 

• ‘Finish & Merge’ – send email messages, subject line is “Lead & Copper Results 

- Thurston PUD” 

• Go back to the ‘Edit Recipients’ and select only the customers without email 

addresses. 
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• ‘Finish & Merge’ – print letters and mail out to customers. 

• ‘Edit Recipients’ select all customers, and save notices as PDF’s here K:\Field 

Staff\Testing\Lead and Copper\pb and cu results to customer. 

• Once customer notices are sent, certification is sent to DOH via email. Forms are located in K:\Field 

Staff\Testing\Lead and Copper\LEAD & COPPER RULE 

o Open the “System merge to send cert.xlsx” sheet and update the system name and PWSID on 

the sheet for merge. 

o Open “DOH NOTICE CERT 331-462-F_merged doc.docx” 

 Select ‘Yes’ to merge data from database. 

 Print all merged cert forms for signature. 

 PDF signed cert forms and save to K:\Field Staff\Testing\Lead and Copper\LEAD & 

COPPER RULE\CERTS SENT 

 Email certs and a copy of one customer result to DOH (david.sternberg@doh.wa.gov) 

  



system ID  acct_no service address
Date of 

Report

LEAD

AL 0.015

COPPER

AL 1.3 

Scheduled 

date
TIMBERLINE VILLAGE 628 88388 B 017980‐000 141 COAL CREEK DRIVE, PACKWOOD 9/9/2021 0.0018 0.408 7/1/2021 Tier 3 1940 Unknown

TIMBERLINE VILLAGE 628 88388 B 018004‐001 13807 US HIGHWAY 12, PACKWOOD 9/9/2021 <0.0010 0.141 7/1/2021 Tier 2 1992 Copper
TIMBERLINE VILLAGE 628 88388 B 017967‐000 115 TRAILS END DRIVE, PACKWOOD 9/9/2021 <0.0010 1.553 7/1/2021 Other 1965 PVC

TIMBERLINE VILLAGE 628 88388 B 017584‐000 107 VIEW PLACE, PACKWOOD 9/9/2021 <0.0010 <0.020 7/1/2021 Other 2009 Unknown

TIMBERLINE VILLAGE 628 88388 B 018032‐000 181 SUMMIT DRIVE, PACKWOOD 9/9/2021 0.0021 0.215 7/1/2021 Tier 1 2001 Copper

Note:  This water system doesn't contain any lead service lines

Tier 1 = Single Family Residence (SFR) Contain copper pipes with lead solder installed after December 31, 1982, or contain lead pipes

Tier 2 = Buildings or Multifamily Residence (MFR) Contain copper pipes with lead solder installed after December 31, 1982, or contain lead pipes

Tier 3 = SFR contain copper pipes with lead solder installed before January 1, 1983

If new site is needed ‐ Review DOH publication 331‐111 for guidelines 
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COLIFORM MONITORING PLAN (CMP) 
Timberline Village 628 – Untreated System 

System Information     Plan Date: 12-2021 

Water System Name 

Timberline Village 

County 

Lewis 

System I.D. Number 

88388B 

Name of Plan Preparer 
Kim Gubbe 
Thurston PUD 

Position 
Operations Manager/ 
Water Purveyor 

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

Source: DOH Source Number, Source 
Name, Well Depth, Pumping Capacity 

S01 – Well #1 AFM952, permanent use, 89’ depth first open interval 125 GPM  
S02 – Well #2 AFM953, permanent use, 63’ depth first open interval 240 GPM 

Storage: List and Describe 60,000 

Treatment: Source Number & Process None 

Pressure Zones: Number and name One, water system 

Population by Pressure Zone Population: 700 Connections - Active: 281 Approved: 270 

Number of Routine Samples Required  
Monthly by Regulation: One 

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

Source Address / Location: S01 and S02 – 107 Bearfoot Rd Packwood WA 98361  Tax ID 010579053000 
 

Routine Sample Rotation Schedule 

Month  Routine Site(s) Month Routine Site(s) 

January X-1 July X-3 

February X-2 August X-4 

March X-3 September X-1 

April X-4 October X-2 

May X-1 November X-3 

June X-2 December X-4 

Level 1 and Level 2 Assessment Contact Information 

Name 
Kim Gubbe 

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

R4-3Address 
1230 Ruddell Road SE, Lacey WA 98503 

Email 
kgubbe@thurstonpud.org 

Name 
Jim Campbell 

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

Address 
1230 Ruddell Road SE, Lacey WA 98503 

Email 
jcampbell@thurstonpud.org 

Laboratory Information 
Laboratory Name 
Water Management Laboratories Inc. 

Office Phone # 
(253) 531-3121 

Address 
1515 80th St. E. Tacoma, WA 98404 

After Hours # 
(253) 841-0732 

Hours of Operation 
Monday – Friday 8a.m.- 5p.m.  Saturday 9a.m. – 12p.m. 

Emergency Laboratory Name 
Thurston County Lab 

Office Phone # 
360-867-2631 
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Routine, Repeat, and Triggered Source Sample Locations 
Location/Address for 

Routine Sample Sites 
Location/Address for Repeat  & Triggered Source 

Sample* Sites 

X1.104 20 Timberline Dr  1-1. Sample site #1 

Hotel   1-2. 102 Bearfoot Rd 

  1-3. 134 Red Cedar Ln 

  GRW S01 

  GRW S02  

X2. 141 Coal Creek Dr  2-1. Sample site #2 

  2-2. 155 Coal Creek Dr 

  2-3. 133 Coal Creek Dr. 

  GRW S01 

  GRW S02 

X3 103 Forest Ln  3-1. Sample site #3 

  3-2. 151 Forest Ridge Dr 

  3-3. 109 Forest Ridge Dr 

  GRW S01 

  GRW S02 

X4. 101 Cascade Dr  4-1. Sample site #4 

  4-2. 125 Timberline Dr W 

  4-3. 113 Cascade Dr 

  GRW S01 

  GRW S02 

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

Important notes for sample collector: 

• Collect samples early in the month and early in the week. 

• Check the sample site/tap before filling bottle to make sure there is no reason to invalidate 
the sample results. 

• Do not sample on week when key staff are on vacation or a holiday occurs, as it may 
create schedule conflicts. 

• If sample site is no longer a good sample site, substitute an acceptable site in the same 
area. If the site issues persist, choose a new permanent site and update CMP 
accordingly.  
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E. coli-Present Sample Response 
 

Distribution System E. coli Response Plan and E. coli Present 
Triggered Source Sample Response Plan 

If we have E. coli in our distribution system, we will immediately: 

1. Call DOH. 

2. See attached plan : What To Do When We Get A Positive Fecal Or E.Coli Sample 

 

What To Do When We Get A Positive Fecal Or E-Coli Sample. 
 

1. Call the agency that governs that system immediately of receiving the results. 
 Group A’s Thurston, Lewis, Grays – SW Drinking Water, 360-236-3045 or 360-236-
3030. 
 

2. Work with agency, we could put the customers on boil water now or wait until the next tests 
come back. TPUD will usually put on boil water now. Distribute door hangers at this time 
with a copy of the Acute mcl attached. 
K:\FORMS\Mandatory Language Forms\Acute Coliform MCL 
K:\FORMS\Mandatory Language Forms\Boil Water Advisory Door Hanger 
 

3. Email or fax form and door hanger to agency after it has been hand delivered to the 
customers. 
 

4. Take the repeat samples with in 24 hours and run a 24 hour test on them. 
Group A’s four samples – follow the Coliform Monitoring Plan. If more than 1 well was in 
operations then a raw sample from each will need to be taken, plus the four repeats (which 
should include one well). 

 
5. Access the system; try to find where the contamination is coming from. Are there any bad 

tanks, what does the well head look like, what activity is going on around the well. 
 

6. Call lab in 24 hours from time sample was taken if email has not been received yet. Confirm 
that samples were good or bad. 
 

7. If samples are negative take another round of samples, immediately. Run another 24 hour 
test. If next round are also negative lift the boil water notice. 
 

8. If one of the samples comes back positive and we haven’t found the problem, then we 
should start continuous temporary chlorination of the system and notify the customers by 
door hanger of the chlorination. If the system is permanently chlorinated take chlorine 
residual throughout the water system to determine if chlorinated water is at the desired 
residual and if not, try to determine the cause of why there maybe no residual. Then flush 
the system to get the chlorine throughout with monitoring to make sure that chlorine 
residual is consistent throughout the water system. 
 

9. Once the chlorine is throughout the system then we need to take two rounds of repeat 
samples under normal operating conditions (i.e., normal chlorine residual, if any, or zero 
residual if system is not normally not disinfected) to lift the boil water. 
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F. System Map 
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Appendix 10.8 
Local Government Consistency Checklist and 

Wellhead Protection Area Notifications  
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Linda Oosterman – District 1 
Russell E. Olsen – District 2 
Chris Stearns – District 3 

 

 
1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 6, 2023 

 
Mindy Brooks 
Sr. Long Range Planner 
Lewis County Community Development 
2025 NE Kresky Ave, Chehalis, WA, 98532 
mindy.brooks@lewiscountywa.gov  

360-740-2610 

 

Subject: Timberline Village #628 Water System, ID #88388, Lewis County; Part B – Water 

System Plan 
 
Dear Ms. Brooks, 
 
Thurston PUD has completed an update to the Timberline Village #628 Part B Water System 
Plan.  We request your review and concurrence in regard to the required Local Government 
Consistency Review Checklist. The water system is requesting approval of 45 additional 
connections in order to serve the current backlog of water availability requests. No change to 
infrastructure or service area is proposed. 
 
Please find enclosed chapters 1 and 2 of the Part B Water System Plan; the full plan can be found 
on our website at http://thurstonpud.org/projects.htm.  The Part B water system plan contains 
system specific information. Thurston PUD’s Part A (umbrella) water system plan can be found 
on our website. A copy of the DOH’s Local Government Consistency Review Checklist is 
enclosed.  If you have any questions or need any other information, please don’t hesitate to 
contact me. 
 
Sincerely, 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 357-8783 
doug.piehl@thurstonpud.org   
 
Enclosures: 
Timberline Village Part B WSP Chapters 1 and 2 
Local Government Consistency Determination Form 

http://www.thurstonpud.org/
mailto:doug.piehl@thurstonpud.org


 Local Government Consistency Determination Form 

 

Water System Name:   Timberline Village #628 _________________________ PWS ID:  88388   

Planning/Engineering Document Title:  Water System Plan ____________ Plan Date: July 2023      

Local Government with Jurisdiction Conducting Review:  Lewis County Community Development   

Before the Department of Health (DOH) approves a planning or engineering submittal under Section 100 

or Section 110, the local government must review the documentation the municipal water supplier 

provides to prove the submittal is consistent with local comprehensive plans, land use plans and 

development regulations (WAC 246-290-108). Submittals under Section 105 require a local consistency 

determination if the municipal water supplier requests a water right place-of-use expansion. The review 

must address the elements identified below as they relate to water service.   

By signing this form, the local government reviewer confirms the document under review is consistent 

with applicable local plans and regulations. If the local government reviewer identifies an inconsistency, 

he or she should include the citation from the applicable comprehensive plan or development regulation 

and explain how to resolve the inconsistency, or confirm that the inconsistency is not applicable by 

marking N/A. See more instructions on reverse.  

  
For use by water 

system  

For use by local 

government  

Local Government Consistency Statement 
Identify the 

page(s) in 

submittal   

Yes  or  

Not Applicable 

a) The water system service area is consistent with the adopted land use 

and zoning within the service area. Section 1.4   

b) The growth projection used to forecast water demand is consistent 

with the adopted city or county’s population growth projections. If a 

different growth projection is used, provide an explanation of the 

alternative growth projection and methodology. 

Section 2.6    

c) For cities and towns that provide water service: All water service area 

policies of the city or town described in the plan conform to all 

relevant utility service extension ordinances.   
N/A    

d) Service area policies for new service connections conform to the 

adopted local plans and adopted development regulations of all 

cities and counties with jurisdiction over the service area. 

Section 1.5 

& 1.6 

 

  

e) Other relevant elements related to water supply are addressed in the 

water system plan, if applicable. This may include Coordinated Water 

System Plans, Regional Wastewater Plans, Reclaimed Water Plans, 

Groundwater Management Area Plans, and the Capital Facilities 

Element of local comprehensive plans. 

Section 1.3 

 
  

 

I certify that the above statements are true to the best of my knowledge and that these specific elements 

are consistent with adopted local plans and development regulations. 

  _________________________________________________________________________   ______________ 

Signature Date 

   _________________________________________________________________________  

Printed Name, Title, & Jurisdiction 



 

February 2016 
Page 2 of 2 

Consistency Review Guidance  

For Use by Local Governments and Municipal Water Suppliers 

This checklist may be used to meet the requirements of WAC 246-290-108.  When using an alternative 

format, it must describe all of the elements; 1a), b), c), d), and e), when they apply. 

For water system plans (WSP), a consistency review is required for the service area and any 

additional areas where a municipal water supplier wants to expand its water right’s place of use. 

For small water system management programs, a consistency review is only required for areas 

where a municipal water supplier wants to expand its water right’s place-of-use.  If no water right 

place-of-use expansion is requested, a consistency review is not required.    

For engineering documents, a consistency review is required for areas where a municipal water 

supplier wants to expand its water right’s place-of-use (water system plan amendment is required). 

For noncommunity water systems, a consistency review is required when requesting a place-of-use 

expansion. All engineering documents must be submitted with a service area map (WAC 246-290-

110(4)(b)(ii)).  

A) Documenting Consistency:  The planning or engineering document must include the following 

when applicable.  

a) A copy of the adopted land use/zoning map corresponding to the service area. The uses 

provided in the WSP should be consistent with the adopted land use/zoning map. Include any 

other portions of comprehensive plans or development regulations that relate to water supply 

planning.  

b) A copy of the growth projections that correspond to the service area. If the local population 

growth projections are not used, explain in detail why the chosen projections more accurately 

describe the expected growth rate. Explain how it is consistent with the adopted land use. 

c) Include water service area policies and show that they are consistent with the utility service 

extension ordinances within the city or town boundaries. This applies to cities and towns only. 

d) All service area policies for how new water service will be provided to new customers. 

e) Other relevant elements the Department of Health determines are related to water supply 

planning. See Local Government Consistency – Other Relevant Elements, Policy B.07, 

September 2009.   

B) Documenting an Inconsistency:  Please document the inconsistency, include the citation from the 

comprehensive plan or development regulation, and explain how to resolve the inconsistency.  

C) Documenting a Lack of Local Review for Consistency:  Where the local government with jurisdiction 

did not provide a consistency review, document efforts made and the amount of time provided to the 

local government for review. Please include: name of contact, date, and efforts made (letters, phone calls, 

and emails). To self-certify, please contact the DOH Planner. 
 

The Department of Health is an equal opportunity agency.  For persons with disabilities, this document is available on request in other 

formats.  To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388). 



Commissioners 
Linda Oosterman – District 1 

Russell E. Olsen – District 2 
Chris Stearns – District 3 

 

 
1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 
 
 
Re:  Public Meeting for the Timberline Village 628 Part B Water System Plan 
 
Dear Customer: 
 
The Timberline Village 628 Part B Water System Plan (WSP) has been completed and submitted to the 
Washington State Department of Health Drinking Water (DOH). 
 
The WSP includes:   

• History of the Systems 
• Service Area 
• Capacity Analysis 
• System Inventory  
• Wellhead Protection 
• 20 year Capital Improvements Plan 
• Request for approval of additional connections 

 
You can find the draft WSP on the PUD’s website at www.ThurstonPUD.org.  
 
The public is welcome to provide feedback on this Water System Plan. Listed below is information on how to 
attend a Public Meeting held via Zoom regarding the updated WSP. 
 

Date TBD 
Start Time 6:00 p.m. 
Phone Number (253) 215-8782 
Webinar/Meeting ID  
Meeting Link  

 
Members of the public are welcome to join this meeting from a personal computer or mobile device. If you wish 
to attend by telephone audio only, please use the information above to dial into the meeting. If you have 
comments and are not able to attend the meeting, please email us at PUDCustomerService@thurstonpud.org or 
mail to Thurston PUD, 1230 Ruddell Road SE, Lacey, WA 98503. 
 
Best Regards, 

 
Kim Gubbe 
Director of Planning and Compliance 
 
 

http://www.thurstonpud.org/
http://www.thurstonpud.org/


Commissioners 
Linda Oosterman – District 1 
Russell E. Olsen – District 2 
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 

 
Goat Rocks Community Association Water System 
C/O Timothy Barto 
P.O. Box 2161 
Poulsbo, WA  98370 
(360) 621-9151 

 

Subject: Timberline Village 628 Water System, ID #88388, Lewis County; Part B – Water 

System Plan 
 
Dear Mr. Barto, 
 
The Timberline Village 628 water system is a water system owned and operated by Thurston 
County PUD. This water system is in the vicinity of the Goat Rocks Community Association 
water system. The included Water System Plan fulfills planning requirements of WAC 246-290-
100. The water system plan requests approval of additional services to continue serving the 
existing water service area, but does not request any change to the water system service area. We 
do not foresee any impact of the Timberline Village 628 water system upon the Goat Rocks 
Community Association water system. The Timberline Village 628 water system plan can be 
found on Thurston PUD’s website at http://thurstonpud.org/projects.htm Owing to timeline, I 
would ask that you comment within 30 days, or if you need additional time that you do let me 
know. 
 
Please don’t hesitate to contact me with any additional questions or comments.  
 
Sincerely,  
 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 357-8783 
doug.piehl@thurstonpud.org   

http://www.thurstonpud.org/
http://thurstonpud.org/projects.htm
mailto:doug.piehl@thurstonpud.org
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 

 
High Valley Country Club Water System 
C/O Larry Fale 
P.O. Box 427 
Packwood, WA  98361 
(360) 494-8432 

 

Subject: Timberline Village 628 Water System, ID #88388, Lewis County; Part B – Water 

System Plan 
 
Dear Mr. Fale, 
 
The Timberline Village 628 water system is a water system owned and operated by Thurston 
County PUD. This water system is in the vicinity of the High Valley Country Club water system. 
The included Water System Plan fulfills planning requirements of WAC 246-290-100. The water 
system plan requests approval of additional services to continue serving the existing water 
service area, but does not request any change to the water system service area. We do not foresee 
any impact of the Timberline Village 628 water system upon the High Valley Country Club 
water system. The Timberline Village 628 water system plan can be found on Thurston PUD’s 
website at http://thurstonpud.org/projects.htm Owing to timeline, I would ask that you comment 
within 30 days, or if you need additional time that you do let me know. 
 
Please don’t hesitate to contact me with any additional questions or comments.  
 
Sincerely, 
 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 357-8783 
doug.piehl@thurstonpud.org   

http://www.thurstonpud.org/
http://thurstonpud.org/projects.htm
mailto:doug.piehl@thurstonpud.org
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Russell E. Olsen – District 2 
Chris Stearns – District 3 

 

 

1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 

 
Lewis County Community Development 
2025 NE Kresky Ave, 
Chehalis, WA, 98532 
 

Subject: Timberline Village #628 Water System - Notification of Wellhead Protection Area 

 

To whom it may concern: 
 
As part of our wellhead protection program and in accordance with state regulations (WAC 246-290- 
135), the Thurston PUD hereby informs you of the findings of our wellhead protection area delineation 
for the Timberline Village #628 water system. 
 

The enclosed map shows the 1, 5, and 10-year travel boundaries for our wellhead protection area, 
located in the SE ¼, NE ¼, Section 01, Township 13N, Range 09E, WM. Please review the map and 
correlate it with your land-use planning. Any groundwater contamination that occurs within this 
wellhead protection area has a potential to reach our wells. It is of importance to us that all reasonable 
steps are taken to ensure that land use activities within this area do not contaminate our drinking water 
supply. Please return notification if you are aware of an unidentified potential source of contamination 
located within the wellhead protection area. 
 
In addition, please note the location of the wellhead in the event of an emergency. Thank you for your 
cooperation and assistance in helping us ensure safe, clean drinking water. If you have any questions 
please don’t hesitate to contact Thurston PUD. 
 
Sincerely, 

 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 890-6021 
doug.piehl@thurstonpud.org   
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

 
 

July 7, 2023 

 
Lewis County Emergency 
Management 
351 NW North Street 
Chehalis, WA, 98532 
360 740-1151 
 

Subject: Timberline Village #628 Water System - Notification of Wellhead Protection Area 

 

To whom it may concern: 
 
As part of our wellhead protection program and in accordance with state regulations (WAC 246-290- 
135), the Thurston PUD hereby informs you of the findings of our wellhead protection area delineation 
for the Timberline Village #628 water system. 
 

The enclosed map shows the 1, 5, and 10-year travel boundaries for our wellhead protection area, 
located in the SE ¼, NE ¼, Section 01, Township 13N, Range 09E, WM. Please review the map and 
correlate it with your land-use planning. Any groundwater contamination that occurs within this 
wellhead protection area has a potential to reach our wells. It is of importance to us that all reasonable 
steps are taken to ensure that land use activities within this area do not contaminate our drinking water 
supply. Please return notification if you are aware of an unidentified potential source of contamination 
located within the wellhead protection area. 
 
In addition, please note the location of the wellhead in the event of an emergency. Thank you for your 
cooperation and assistance in helping us ensure safe, clean drinking water. If you have any questions 
please don’t hesitate to contact Thurston PUD. 
 
Sincerely, 

 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 890-6021 
doug.piehl@thurstonpud.org   
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 

 
Lewis County Health Department  
2025 NE Kresky Ave 
Chehalis, WA  98532 
C/O Jeff Landrum 
 

Subject: Timberline Village #628 Water System - Notification of Wellhead Protection Area 

 

To whom it may concern: 
 
As part of our wellhead protection program and in accordance with state regulations (WAC 246-290- 
135), the Thurston PUD hereby informs you of the findings of our wellhead protection area delineation 
for the Timberline Village #628 water system. 
 

The enclosed map shows the 1, 5, and 10-year travel boundaries for our wellhead protection area, 
located in the SE ¼, NE ¼, Section 01, Township 13N, Range 09E, WM. Please review the map and 
correlate it with your land-use planning. Any groundwater contamination that occurs within this 
wellhead protection area has a potential to reach our wells. It is of importance to us that all reasonable 
steps are taken to ensure that land use activities within this area do not contaminate our drinking water 
supply. Please return notification if you are aware of an unidentified potential source of contamination 
located within the wellhead protection area. 
 
In addition, please note the location of the wellhead in the event of an emergency. Thank you for your 
cooperation and assistance in helping us ensure safe, clean drinking water. If you have any questions 
please don’t hesitate to contact Thurston PUD. 
 
Sincerely, 

 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 890-6021 
doug.piehl@thurstonpud.org   
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

 
 

July 7, 2023 

 
Department of Ecology 
SW Regional Office 
300 Desmond Drive SE  
Lacey, WA 98503 
 

Subject: Timberline Village #628 Water System - Notification of Wellhead Protection Area 

 

To whom it may concern: 
 
As part of our wellhead protection program and in accordance with state regulations (WAC 246-290- 
135), the Thurston PUD hereby informs you of the findings of our wellhead protection area delineation 
for the Timberline Village #628 water system. 
 

The enclosed map shows the 1, 5, and 10-year travel boundaries for our wellhead protection area, 
located in the SE ¼, NE ¼, Section 01, Township 13N, Range 09E, WM. Please review the map and 
correlate it with your land-use planning. Any groundwater contamination that occurs within this 
wellhead protection area has a potential to reach our wells. It is of importance to us that all reasonable 
steps are taken to ensure that land use activities within this area do not contaminate our drinking water 
supply. Please return notification if you are aware of an unidentified potential source of contamination 
located within the wellhead protection area. 
 
In addition, please note the location of the wellhead in the event of an emergency. Thank you for your 
cooperation and assistance in helping us ensure safe, clean drinking water. If you have any questions 
please don’t hesitate to contact Thurston PUD. 
 
Sincerely, 

 

Douglas Piehl  
 
Doug Piehl 
District Engineer 
(360) 890-6021 
doug.piehl@thurstonpud.org   
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1230 Ruddell Rd. SE, Lacey, WA 98503 

(866) 357-8783 • Fax (360) 357-1172 • www.thurstonpud.org 

Providing safe, reliable, affordable, and sustainable service. 

July 7, 2023 
 
Dear Property Owners: 
 
Thurston PUD is required by the Washington Department of Health to develop a wellhead protection plan for 
the Timberline Village - 628 water system.  Wellhead protection involves protecting the land area surrounding 
our wells in order to prevent contamination of our drinking water supply. The Timberline Village wells are 
located off of Bearfoot Road in the Timberline Village community in Packwood, WA.  This letter is intended to 
inform you of the location of our well and protection zone, and to serve as a reminder that any hazardous material 
put onto the ground or into your septic system has the potential of contaminating our drinking water supply.  
Some potentially harmful activities to avoid are: 
 

• Improper use of a septic system (dumping paint, household cleaners, or solvents into your 
septic system). 

• Dumping motor oil, gasoline, antifreeze or similar fluids onto the ground.   
• Heavy use of fertilizers and pesticides. 
• Dumping or burying garbage in the ground. 

 
Any unwanted or unused household hazardous materials (like those mentioned above) can be disposed of at the 
Lewis County Central Transfer Station, 1411 S. Tower Ave., Centralia, WA 98531.  Call 360-740-
1451for details, hours of operation, etc.   
  
We are fortunate to have a very good supply of high quality water.  It should be everyone’s intent to keep it that 
way for our continued good use, and for the ones that come along after us.  Thank you for following these 
guidelines.  If you have any questions about this matter, please feel free to contact Kim Gubbe, Director of 
Planning and Compliance at Thurston PUD 360-357-8783 ext. 125. 

Tips to Avoid Septic System Trouble: 
 

• DO take leftover household chemicals to a hazardous waste collection center for disposal. 
• DO practice water conservation.  Repair dripping faucets and leaking toilets, run dishwashers and 

washing machines only when full. 
• DO learn the location of your septic system and drain field. 
• DO watch Washington State Department of Health Septic System Basics 101 at: 

o https://www.doh.wa.gov/CommunityandEnvironment/WastewaterManagement/SepticS
ystem/101SepticBasicsVideo  

• DON’T allow anyone to drive or park over any part of the system.  Areas should be left     
undisturbed with only a mowed grass cover.  Roots from nearby trees or shrubs may clog and 
damage your drain lines. 

• DON’T use commercial septic tank additives.  These products usually do not help and some may 
hurt your system in the long run. 

• DON’T poison your system by pouring chemicals down the drain. They can kill the beneficial 
bacteria that treat your wastewater. 

http://www.thurstonpud.org/
https://www.doh.wa.gov/CommunityandEnvironment/WastewaterManagement/SepticSystem/101SepticBasicsVideo
https://www.doh.wa.gov/CommunityandEnvironment/WastewaterManagement/SepticSystem/101SepticBasicsVideo
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What are Wellhead Protection areas?  
A wellhead protection area (WHPA) is defined as the surface and subsurface area surrounding a 
well or wellfield that contaminants are likely to pass through and eventually reach the well(s).  
Most of the land in any WHPA is not owned or managed by the utility so emphasizing good 
stewardship and local regulations is important to protect the source and those who drink those 
who drink that well water 
 
WHPA are divided into time periods. Each area represents the length of time it would take a 
molecule of water to travel from the area boundary to the well.  

• The sanitary control area is the area immediately around the wellhead and requires 
protection from direct contamination.  

• 1 Year includes the area that it would take a molecule of water 1 year or less to reach the 
well. This area is managed to protect drinking water supplies from viral, microbial, and 
direct chemical contamination. The 1- year area also includes the six-month time of 
travel.  

• 5 years includes the area it would take a molecule of water 5 years or less to reach the 
well. This area is managed to control potential chemical contaminants.  

• 10 years includes the area that it would take a molecule of water 10 years or less to reach 
the well. This area is managed to recognize the long-term source of drinking water and 
potential contamination of that source.  

• A buffer zone is an area beyond the 10- year area that potentially includes the entire area 
that contributes water to the well source (zone of contribution). The buffer zone may 
include non-adjacent critical groundwater recharge areas. 

 

What are threats facing wells?  
There are a number of threats to wells, including:  

• Improperly disposed of chemicals.  
• Animal wastes.  
• Pesticides.  
• Human threats.  
• Wastes injected underground.  
• Naturally occurring substances.  

(Source: Safe Drinking Water Act.)  
 

What are the costs of contamination?  
Put simply, contamination is very expensive. It is considerably more cost-effective to 
implement a proactive pollution prevention program to guard against groundwater 
contamination rather than clean up contamination. Costs for a water system with a contaminated 
source can include purchase of water while locating an alternate supply, hydrogeologic studies 
to locate alternate source water, and remediation costs 
 
Source: WA State DOH Source Water Protection Fact Sheet 331-634 7/31/2018  
 



 

 

 
 

Timberline Village 628: Well Head Protection Areas 

6-Month, 220-ft 

1-Year, 310-ft 

5-Year, 700-ft 

10-Year, 980-ft 

Well 1 & 2 



 
 
 
 
 
 
 

Appendix 10.9 
Cross Connection Control 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Lot # Cross 

Connection

Lot Addr Lot City Acct # email

18371 0  FOREST RIDGE DR  WHITE PASS 025723‐000 ltdechant@msn.com

12652 10/26/2022 134  RED CEDAR LN  PACKWOOD 027079‐000 hello@riverlakeestates.com

12653 109  RIDGE LN  PACKWOOD 017540‐000

12655 133  CASCADE DR  PACKWOOD 017542‐000 kristin7429@comcast.net

12656 124  ELKHORN TRAIL  PACKWOOD 017543‐000 HICKMAN_WA@YAHOO.COM

12657 112  HUCKLEBERRY LN  PACKWOOD 017544‐000 PUCHALLA4@MSN.COM

12661 108  RIVER RUN DR  PACKWOOD 017548‐000 YAKIMABRIAN@MSN.COM

12697 107  VIEW PL  PACKWOOD 017584‐000 PRATT_LISA@HOTMAIL.COM

12699 107  FIR PARK LN  WHITE PASS 017586‐000 SSANTHUFF@HOTMAIL.COM

12700 10/18/2021 104  LONG BRANCH LN  WHITE PASS  026161‐000 PROPERTIESBYRLS@GMAIL.COM

12701 168  TIMBERLINE DR  PACKWOOD 017587‐000 AKEK92@COMCAST.NET

12702 177  SUMMIT DR  WHITE PASS 017588‐000

12704 6/29/2021 110  ELKHORN TRAIL  WHITE PASS 025774‐000 DEHEARON@COMCAST.NET

12709 131  SUMMIT DR  WHITE PASS 017593‐000

12712 126  ELKHORN TRL  WHITE PASS 017596‐000 JTWILK@COMCAST.NET

12759 107  HUCKLEBERRY LN  WHITE PASS  017642‐000 LYNN@W‐INS.COM

12772 215  FOREST RIDGE DR  WHITE PASS 017655‐000 shirley@bonairwine.com

12777 102  DEER PARK LN  WHITE PASS 017660‐000 moneil2245@aol.com

12798 165  SUMMIT DR  WHITE PASS  017677‐000 CPCARLSON2@CENTURYTEL.NET

12806 2/25/2022 177  TIMBERLINE DR  WHITE PASS 026454‐000 EATSUBS@AOL.COM

12807 8/11/2020 117  RED CEDAR LN  WHITE PASS  023285‐000 KRISTEN.HILLIER@GMAIL.COM

12812 4/29/2022 124  FOREST RIDGE DR  PACKWOOD 026631‐000 RYAN_MCNELIS@HOTMAIL.COM

12817 3/9/2021 112  CASCADE DR  WHITE PASS 025373‐000 KERRYJOEB@COMCAST.NET

12818 107  RED CEDAR LN  PACKWOOD 022707‐000 CAITLINCH@GMAIL.COM

12819 109  FOREST RIDGE DR  WHITE PASS 017697‐000 SCOTTMENEFEE70@GMAIL.COM

12820 103  FOREST RIDGE RD  WHITE PASS  017697‐001 SCOTTMENEFEE70@GMAIL.COM

12821 8/11/2020 132  GRIZZLY RD  PACKWOOD 023273‐000 BLAKNEYADAM@GMAIL.COM

12822 134  GRIZZLY RD  PACKWOOD 026548‐000

12834 128  TIMBERLINE DR  WHITE PASS  017711‐000

12964 12/19/2018 156  TIMBERLINE DR  PACKWOOD 022137‐000 JEFFH@CITATIONMGT.COM

12965 116  FIR PARK LN  WHITE PASS 017837‐000 MARCANDSALLY@gmail.com

12966 202  FOREST RIDGE DR  WHITE PASS 017838‐000 MARK.A.VINSON@COMCAST.NET

12967 103  FOREST LN  WHITE PASS 017839‐000 bettyalongi@comcast.net

12968 10/12/2021 107  FOREST LN  PACKWOOD 026158‐000 GJSTARIHA@HOTMAIL.COM

12970 104  ALDERWOOD LN  PACKWOOD 017841‐000 CSJNWILSON@AOL.COM

12972 119  TIMBERLINE DR W  WHITE PASS 017842‐000 TASHMORE@NWLINK.COM

12973 106  FOREST LN  WHITE PASS 017843‐000 CPPFEIFER@HOTMAIL.COM

12974 144  TIMBERLINE DR  WHITE PASS 017844‐000 DESMOQUATTRO@MSN.COM

12975 9/24/2021 0  TIMBER TRL  WHITE PASS 025680‐000 JMBARNEY56@COMAST.NET

12976 148  TIMBERLINE DR  WHITE PASS  017846‐000 VHBASIL32@GMAIL.COM

12977 136  COAL CREEK DR  WHITE PASS 017847‐000

12978 3/28/2022 109  COTTONWOOD RD  WHITE PASS 026518‐000 PAEDEN206@GMAIL.COM

12979 102  RIVER RUN DR  PACKWOOD 017849‐000 wsfchief@hotmail.com

12980 189  TIMBERLINE DR  WHITE PASS 017850‐000 j.bennison1@gmail.com



12981 10/1/2021 122  ELKHORN TRAIL  WHITE PASS 026116‐000 RTVROMAN@YAHOO.COM

12982 7/1/2022 114  CASCADE DR  WHITE PASS 026777‐000 gretalikegarbo@gmail.com

12983 194  TIMBERLINE DR  WHITE PASS 017853‐000 DNP@COMPPRIME.COM

12984 150  COAL CREEK DR  WHITE PASS 017854‐000 athenabrad@hotmail.com

12985 114  FIR PARK LN  WHITE PASS  017855‐000 maryand.ole@gmail.com

12986 187  TIMBERLINE DR  WHITE PASS 017856‐000 LABANCROFT@HOTMAIL.COM

12988 100  TIMBER TRAIL  WHITE PASS 017858‐000 brownde80@gmail.com

12989 131  COAL CREEK DR  WHITE PASS 017859‐000 jburke@centurytel.net

12990 133  COAL CREEK DR  WHITE PASS  017859‐001 jburke@centurytel.net

12991 163  COAL CREEK DR  PACKWOOD 017860‐000 KCAVIEZEL@ICLOUD.COM

12992 157  COAL CREEK DR  WHITE PASS 017861‐000 ontapps@me.com

12993 115  TIMBER TRAIL  WHITE PASS  017862‐000 CANNGARY@GMAIL.COM

12994 110  BEARFOOT RD  WHITE PASS  017863‐000

12995 104  FOREST LN  PACKWOOD 017864‐000 pdcemulini@gmail.com

12996 104  TIMBER TRAIL  PACKWOOD 017865‐000 3PEASNAPOD@CEDARCOMM.COM

12998 193  TIMBERLINE DR W  WHITE PASS 017866‐001 CYNTHIACOBLE@COMCAST.NET

12999 103  LOOP LN  WHITE PASS 017867‐000

13000 5/15/2018 116  CASCADE DR  PACKWOOD 021355‐000 bigskyjl@yahoo.com

13001 126  TIMBERLINE DR  WHITE PASS 017869‐000 TUT264@GMAIL.COM

13002 104  LOOP LN  WHITE PASS 017870‐000 SARABLAKESLEE@HARBORNET.CO

13003 158  TIMBERLINE DR  WHITE PASS 017871‐000 derricklakeman@gmail.com

13004 108  FIR PARK LN  WHITE PASS 017872‐000 TMNORTHSTROM@COMCAST.NET

13005 106  CASCADE DR  WHITE PASS 017873‐000 FICKASSOC@HOTMAIL.COM

13006 147  TIMBERLINE DR W  WHITE PASS 017874‐000 JDDINES@MSN.COM

13007 146  TIMBERLINE DR W  WHITE PASS 017875‐000

13008 129  COAL CREEK DR  WHITE PASS 017876‐000 lolajune@comcast.net

13009 114  ELKHORN TR  WHITE PASS 017877‐000 MLCELL@WAVECABLE.COM

13011 115  LOOP LN  WHITE PASS  017878‐000 spencito@gmail.com

13012 104  COTTONWOOD RD  PACKWOOD 017879‐000 jhgreves@aol.com

13013 121  TIMBERLINE DR W  PACKWOOD 017880‐000 JEACKER@HOTMAIL.COM

13014 123  TIMBERLINE DR W  WHITE PASS 017881‐000 legenberger@aol.com

13015 110  COTTONWOOD RD  WHITE PASS 017882‐000 jeanne_ehlers@yahoo.com

13016 7/15/2022 121  ELKHORN TRAIL  WHITE PASS 026841‐000 k.a.kipp@hotmail.com

13017 111  LOOP LN  WHITE PASS 017884‐000

13018 125  TIMBER TRAIL  WHITE PASS 017885‐000 andy.evanger@mac.com  andy.eva

13019 110  TIMBERLINE DR W  WHITE PASS  017886‐000 ANNENICHOLAS@COMCAST.NET

13020 4/9/2019 110  FIR PARK LN  PACKWOOD 022304‐000 tcooney59@hotmail.com

13021 8/12/2021 100  COTTONWOOD RD  WHITE PASS 025882‐000 LSPRINGER55@HOTMAIL.COM

13022 108  HUCKLEBERRY LN  WHITE PASS  017889‐000

13024 111  TRAILS END  WHITE PASS  017890‐000 captfuzz@comcast.net

13025 196  FOREST RIDGE DR  PACKWOOD 017891‐000 BRIANFELT@GMAIL.COM

13026 115  HUCKLEBERRY LN  WHITE PASS 017892‐000

13027   LOT 32 FOREST RIDGE DR  WHITE PASS 017893‐000 RENPETERSON@COMCAST.NET

13028 212  FOREST RIDGE DR  WHITE PASS 017894‐000 pendleton.d@hotmail.com

13029 11/1/2021 160  TIMBERLINE DR  WHITE PASS 026197‐000 MER.RASCHE@GMAIL.COM

13030 3/16/2021 114  HUCKLEBERRY LN  WHITE PASS 023633‐000 AMFREDERICKS@YAHOO.COM

13031 105  FOREST LN  PACKWOOD 017897‐000



13032 147  FOREST RIDGE DR  WHITE PASS 017898‐000 GRANT.CAUSTON@GMAIL.COM

13033 175  TIMBERLINE DR W  WHITE PASS 017899‐000 joell0404@centurylink.net

13034 135  TIMBERLINE DR W  WHITE PASS 017900‐000 DRC@DCLOUDLAW.COM

13035 125  FOREST RIDGE DR  WHITE PASS 017901‐000 ROZ@BBSIGNCO.COM

13037 110  CASCADE DR  WHITE PASS 017903‐000 DAVID.TODD@EASYSTREET.NET

13038 2/10/2021 109  CASCADE DR  WHITE PASS 023620‐000 MATT.REED.SINGLETON@GMAIL.C

13039 112  ELKHORN TR  WHITE PASS 017905‐000 DEHEARON@COMCAST.NET

13040 113  TRAILS END  WHITE PASS 017906‐000 Brett@hesterlawgroup.com

13041 142  COAL CREEK DR  WHITE PASS 017907‐000 HELLY13@AOL.COM

13042 112  BEARFOOT RD  WHITE PASS 017908‐000 happyhoofervw@msn.com

13043 137  TIMBERLINE DR  PACKWOOD 017909‐000 SHORN77@CHARTER.NET

13044 106  CEDAR RD  WHITE PASS 017910‐000 t90mom@aol.com

13045 109  ELKHORN TRAIL  WHITE PASS  017911‐000 earlwh@centurytel.net

13046 104  BEARFOOT RD  WHITE PASS 023233‐000 pamela.hubert@comcast.net

13047 119  ELKHORN TRAIL  WHITE PASS 017913‐000 HOVELAND1@COMCAST.NET

13048 138  COAL CREEK DR  WHITE PASS 017914‐000 DEHUG81697@msn.COM

13049 154  TIMBERLINE DR  WHITE PASS 017915‐000 JIM@MCVITTIE‐LAW.COM

13050 134  TIMBERLINE DR  WHITE PASS 017916‐000 LANCEMCC22@GMAIL.COM

13051 103  HEMLOCK PL  WHITE PASS  025688‐000 CHAD@HARBORGREENSMARKET.C

13052 172  TIMBERLINE DR  WHITE PASS 017918‐000 ddehopemed@aol.com

13053 3/23/2021 108  BEARFOOT RD  WHITE PASS 025520‐000 ZACHARY.A.MARTIN@GMAIL.COM

13054 175  TIMBERLINE DR  PACKWOOD 017920‐000

13055 6/14/2021 113  HUCKLEBERRY LN  PACKWOOD 025734‐000 heverwood@nventure.com

13056 104  VIEW RIDGE  PACKWOOD 017922‐000 KELLYHARADER@GMAIL.COM

13057 100  HEMLOCK PL  PACKWOOD 017923‐000 DTKILLAM@MSN.COM

13058 110  HUCKLEBERRY LN  PACKWOOD 017924‐000 hickbj@comcast.net

13059 155  TIMBERLINE DR  PACKWOOD 017925‐000 mlynnprice@outlook.com

13060 167  FOREST RIDGE DR  PACKWOOD 017926‐000 MEANWOOD@MSN.COM

13062 104  TRAILS END  PACKWOOD 017928‐000 tkduggan@hotmail.com

13063 7/28/2022 171  TIMBERLINE DR  PACKWOOD 026857‐000 PARADISEPINES.WA@GMAIL.COM

13064 104  TIMBERLINE DR W  PACKWOOD 017930‐000 omanos@TACOMA.K12.WA.US

13065 162  COAL CREEK DR  PACKWOOD 017931‐000 deblean@comcast.net

13067 113  CASCADE DR  PACKWOOD 017932‐000 ronald.leighton@wawd.uscourts.g

13068 102  VIEW RIDGE RD  PACKWOOD 017933‐000 jherrin@worthlawgroup.com

13069 10/25/2022 108  COTTONWOOD RD  PACKWOOD 026935‐000 wruhoff@gmail.com

13070 8/21/2021 164‐B  TIMBERLINE DR  WHITE PASS  025995‐000 FOSONVACATION@GMAIL.COM

13071 12/29/2020 162  TIMBERLINE DR  WHITE PASS 023516‐000 lisamlauer@gmail.com

13072 145  COAL CREEK DR  PACKWOOD 017937‐000 LARAJHARKER@GMAIL.COM

13073 157  TIMBERLINE DR  PACKWOOD 017938‐000 JJSANKOVICH@MSN.COM

13074 140  RED CEDAR LN  PACKWOOD 017939‐000 THERMSEN1@EXCITE.COM

13075 124  TIMBERLINE DR  PACKWOOD 017940‐000 hmartin585@earthlink.net

13076   LOT 65 FIR PARK LANE  WHITE PASS 017941‐000 clemmons12@comcast.net

13077 185  TIMBERLINE DR W  PACKWOOD 017942‐000 DAVE.KRIZAN@GMAIL.COM

13078 124  TIMBER TRAIL  PACKWOOD 017943‐000 OLYMCDONALD@COMCAST.NET

13079 4/18/2022 122  TIMBERLINE DR W  PACKWOOD 026590‐000 KEVIN.MCGOFFIN@GMAIL.COM

13080 5/13/2020 114  TIMBER TRAIL  PACKWOOD 023072‐000 neng.valerie@gmail.com

13081 2/28/2023 101  VIEW RIDGE RD  PACKWOOD 027256‐000 juliec2834@msn.com



13082 103  LONG BRANCH LN  PACKWOOD 017947‐000 maryloukelly@gmail.com

13083 8/20/2020 114  BEARFOOT RD  WHITE PASS 023280‐000 MADISON.STONEMAN@GMAIL.CO

13084 12/12/2022 108  PONDEROSA RD  PACKWOOD 027122‐000 OPERAHONS@H2OAWAY.COM

13085 10/12/2021 119  TIMBERLINE DR  WHITE PASS 026152‐000 BRAMG7@GMAIL.COM

13086 107  COTTONWOOD RD  PACKWOOD 017951‐000 STE2MILLS@GMAIL.COM

13087 2/16/2022 108 A   TIMBERLINE DR  WHITE PASS 023428‐000 chrisslunt@gmail.com

13088 164 C  TIMBERLINE DR  PACKWOOD 017952‐001 kraichandani@gmail.com

13090 126  TIMBERLINE DR W  PACKWOOD 017954‐000 AMCDONALD@SAVAGEWHOLESA

13091 104  FOREST RIDGE DR  PACKWOOD 017955‐000 dtapper@comcast.net  lisam@win

13093 152  TIMBERLINE DR  PACKWOOD 017956‐000 STEVENALBERT4@YAHOO.COM

13095 2/15/2019 108  ALDERWOOD LN  PACKWOOD 022206‐000 BLCART2176@ICLOUD.COM

13096   108‐2 PONDEROSA CT  PACKWOOD 017959‐000 TOMPASQUIER@COMCAST.NET

13098 103  BEARFOOT RD  PACKWOOD 017961‐000 C_PEISCHL@COMCAST.NET

13099 102  LOOP LN  PACKWOOD 017962‐000 neng.valerie@gmail.com

13100 132  TIMBERLINE DR  PACKWOOD 017963‐000

13101 LOT 11  TIMBERLINE DR  PACKWOOD 017964‐000

13102 104  PONDEROSA RD  PACKWOOD 017965‐000 ptpetrich@comcast.net

13103 107  CASCADE DR  WHITE PASS  022784‐000 NASH4111@GMAIL.COM

13104 115  TRAILS END DR  PACKWOOD 017967‐000 kjeanp@lewiscounty.com

13105 111  CASCADE DR  PACKWOOD 017968‐000 GRACESPENCE78@HOTMAIL.COM

13106 147  TIMBERLINE DR  PACKWOOD 017969‐000

13107 193  TIMBERLINE DR  PACKWOOD 017970‐000 DutchHarbor10@gmail.com

13108 196  TIMBERLINE DR  PACKWOOD 017971‐000 enzian@centurylink.net  chuck.m.

13109 3/15/2018 146  COAL CREEK DR  PACKWOOD 021199‐000 angelahorwath@gmail.com

13110 130  TIMBERLINE DR W  PACKWOOD 017973‐000 LEIDAY@COMCAST.NET

13111 13832  US HIGHWAY 12  PACKWOOD 017974‐000

13112 103  ALDERWOOD LN  PACKWOOD 017975‐000 donandlynane@hotmail.com

13113 125  TIMBERLINE DR W  PACKWOOD 017976‐000 burdettfamily@comcast.net

13114 114  LOOP LANE  PACKWOOD 017977‐000 MDROBBINS01@COMCAST.NET

13115 170  COAL CREEK DR  PACKWOOD 017978‐000 amigo@lewiscounty.com

13116 11/18/2021 100  TIMBERLINE DR W  WHITE PASS 026258‐000 MRIGANK.NAGAR@GMAIL.COM

13117 141  COAL CREEK DR  PACKWOOD 017980‐000 NIXOLY@HOTMAIL.COM

13118 106  COTTONWOOD RD  PACKWOOD 017981‐000 DANRUBIDA@COMCAST.NET

13119 149  FOREST RIDGE DR  PACKWOOD 017982‐000

13120 109  TRAILS END  PACKWOOD 017983‐000

13121 10/4/2022 104  RIVER RUN DR W  PACKWOOD 027011‐000 greg.whitman@comcast.net

13123 1/21/2021 180  FOREST RIDGE DR  WHITE PASS 023605‐000 BRAGEMICHAEL@YAHOO.COM

13124 102  CASCADE DR  PACKWOOD 017987‐000 emetsker@gmail.com

13125 179  TIMBERLINE DR W  PACKWOOD 017988‐000 scott.silver121@gmail.com

13126 121  TIMBER TRAIL  PACKWOOD 017989‐000

13127 165  COAL CREEK DR  PACKWOOD 017990‐000

13128 111  ELKHORN TRAIL  PACKWOOD 017991‐000 romaredds@gmail.com

13129 4/4/2022 109  ALDERWOOD LN  PACKWOOD 026598‐000 DAVESTAMEY@HOTMAIL.COM

13130 142  TIMBERLINE DR  PACKWOOD 017993‐000 MICHAEL.STERBICK@GMAIL.COM

13131 101  CASCADE DR  PACKWOOD 017994‐000 corvairgo72@gmail.com

13132 100  VIEW RIDGE RD  PACKWOOD 017995‐000 maryjanerumley43@gmail.com

13133 120  TIMBERLINE DR  PACKWOOD 017996‐000



13134 106  LONG BRANCH LN  PACKWOOD 017997‐000

13135 7/22/2019 166  TIMBERLINE DR  PACKWOOD 022516‐000 jleventon@comcast.net

13136 134  TIMBERLINE DR W  PACKWOOD 017999‐000 blackbird2002@excite.com

13137 134  COAL CREEK DR  PACKWOOD 018000‐000

13138 106  TRAILS END  PACKWOOD 018001‐000 MEGANERIK@COMCAST.NET

13139 138  TIMBERLINE DR  PACKWOOD 018002‐000 T.TEBB@COMCAST.NET

13140 109  TIMBER TRAIL  PACKWOOD 018003‐000 jonipt@msn.com

13141 13807  US HWY 12  PACKWOOD 026625‐000 JENNY@FRANKHOTELS.COM

13142 4/27/2022 13807  US HWY 12  PACKWOOD 026626‐000 JENNY@FRANKHOTELS.COM

13143 106  TIMBERLINE DR W  PACKWOOD 018005‐000 SHERRYLSALES@COMCAST.NET

13144 12/2/2021 107  ELKHORN TRAIL  PACKWOOD 026291‐000 CHIANDKAREN@GMAIL.COM

13145 102  BEARFOOT RD  PACKWOOD 018007‐000

13146 120  TIMBER TRAIL  PACKWOOD 018008‐000 jayneandjim@gmail.com  jmccartn

13147 194  FOREST RIDGE DR  PACKWOOD 018009‐000 wondermm1001@yahoo.com

13148 208  FOREST RIDGE DR  PACKWOOD 018010‐000 cbloomrn@comast.net

13151 6/25/2018 105  CEDAR RD  PACKWOOD 021508‐000 noelwall@outlook.com

13152 140  COAL CREEK DR  PACKWOOD 018014‐000 JIMLEINAN@GMAIL.COM

13154 118  TIMBERLINE DR W  PACKWOOD 018016‐000 erinmetschke@gmail.com

13155 8/24/2020 137  COAL CREEK DR  PACKWOOD 023297‐000 akrapaczwa@aol.com

13156 153  COAL CREEK DR  PACKWOOD 018018‐000

13157 192  TIMBERLINE DR  PACKWOOD 018019‐000

13158 130  TIMBERLINE DR  PACKWOOD 018020‐000 whitepasswatts@gmail.com

13159 102  FOREST LN  PACKWOOD 018021‐000 KELLYMILLERMICHAL@GMAIL.COM

13160 139  TIMBERLINE DR W  PACKWOOD 018022‐000 burbman97@msn.com

13161 12/15/2021 131  TIMBERLINE DR W  PACKWOOD 026316‐000 FCPROPS28@GMAIL.COM

13162 130  FOREST RIDGE DR  PACKWOOD 018024‐000 PMASLEN@HOTMAIL.COM

13164 111  HUCKLEBERRY LN  PACKWOOD 018025‐000 doug.baugh@paccar.com

13165 112  TRAILS END  PACKWOOD 018026‐000 MACKYOUNGS@YAHOO.COM

13166 192  FOREST RIDGE DR  PACKWOOD 018027‐000

13167 102  FIR PARK LN  PACKWOOD 018028‐000 MEGANLYONS0828@GMAIL.COM

13168 107  BEARFOOT RD  PACKWOOD 018029‐000 MFMETSKER@COMCAST.NET  pau

13169 7/20/2020 138  RED CEDAR LN  WHITE PASS 023204‐000 manderson@artanderson.com

13170 169  SUMMIT RD  PACKWOOD 018031‐000 SUEZW22@GMAIL.COM

13171 181  SUMMIT DR  PACKWOOD 018032‐000 shall@seanet.com

13172 155  COAL CREEK DR  PACKWOOD 018033‐000 cindyvanhoosen@yahoo.com

13173 5/13/2021 102  LONG BRANCH LN  WHITE PASS 025649‐000 MEGANTENBEIN@COMCAST.NET

13174 197  TIMBERLINE DR W  PACKWOOD 018035‐000 orrin.musser@gmail.com

13175 182  SUMMIT DR  PACKWOOD 018036‐000

13176 183  SUMMIT DR  PACKWOOD 018037‐000 madelinerobinette@gmail.com

13177 179  SUMMIT DR  PACKWOOD 018038‐000 MILLERLL@COMCAST.NET

13178 104  RIDGE LN  PACKWOOD 018039‐000 ronnrenee@comcast.net

13179 105  VIEW PL  PACKWOOD 018040‐000 SMDULIN@COMCAST.NET

13180 179  TIMBERLINE DR  PACKWOOD 018041‐000 greg@suplinen.com

13181 12/7/2021 127  ELKHORN TRAIL  PACKWOOD 026287‐000 LAUER.MICHAEL@GMAIL.COM

13182 201  FOREST RIDGE DR  PACKWOOD 018043‐000 botero_taiwo@yahoo.com

13184 170  TIMBERLINE DR  PACKWOOD 018045‐000

13185 9/11/2018 113  TIMBER TRAIL  PACKWOOD 021902‐000 awestling@comcast.net



13186 106  TIMBER TRAIL  PACKWOOD 018047‐000 alexa@moosewoodmanor.net

13187 9/2/2020 106  VIEW PL  WHITE PASS 023354‐000 TIMS@GTH‐GOV.COM

13188 112  RIDGE LN  PACKWOOD 018049‐000 rwmiddleton@me.com

13190 8/6/2018 167  SUMMIT DR  PACKWOOD 021694‐000 wpskiinstr@yahoo.com

13191 106  RIVER RUN DR  PACKWOOD 018051‐000 WATTLESSC@COMCAST.NET

13192 173  SUMMIT DR  PACKWOOD 018052‐000 HFWALTER@CENTURYTEL.NET

13193 7/20/2020 104  MT TAHOMA DR  WHITE PASS 023205‐000 jeanevahallett@gmail.com

13195 8/13/2020 178  SUMMIT DR  WHITE PASS 023284‐000 MRSBETSYDAWN12@GMAIL.COM

13197 8/12/2019 112  FIR PARK LN  PACKWOOD 022559‐000 cheriehess@comcast.net

13198 102  VIEW PLACE  PACKWOOD 018058‐000 4.weeks@comcast.net

13199 175  FOREST RIDGE DR  PACKWOOD 018059‐000 A240GORDY@COMCAST.NET

13200 5/25/2022 112  RIVER RUN DR  PACKWOOD 026728‐000 tracirush13@yahoo.com

13201 172  SUMMIT DRIVE  PACKWOOD 023411‐000 brittanyrkittle@gmail.com

13202 7/25/2022 138  CASCADE DR  PACKWOOD 026852‐000 mike.mayer10@gmail.com

13203 103  VIEW RIDGE  PACKWOOD 022909‐000 tkfhome@yahoo.com

13204 7/5/2019 106 & 110  FOREST RIDGE DRPACKWOOD 022467‐000 WILDREDFISH@MSN.COM

13205 151  FOREST RIDGE DR  PACKWOOD 018065‐000 ltdechant@msn.com

13207 109  DEER PARK LN  PACKWOOD 018066‐000 CJFAWLEY@HOTMAIL.COM

13208 175  SUMMIT DR  PACKWOOD 018067‐000

13210 106  TIMBERLINE DR  PACKWOOD 018069‐000 DNSSALTY@AOL.COM

13213 152  SUMMIT DR  PACKWOOD 018071‐000 BMOLT@PAPERCO.COM

13214 176  SUMMIT DR  PACKWOOD 018072‐000 kenjudkat@charter.net

13215 100  RIDGE LANE  PACKWOOD 018073‐000 thatcher.drew@comcast.net

13216 197  FOREST RIDGE DR  PACKWOOD 018074‐000 bjh2@me.com  BRIANHURLEY@CO

13217 116  SUMMIT DR  PACKWOOD 018075‐000 drwornell@comcast.net  shellmsw

13218 132  DEER PARK LN  PACKWOOD 018076‐000 JULIE KALAR@KW.COM

13219 3/23/2021 198  TIMBERLINE DR  PACKWOOD 025496‐000 DLAPOINT9@GMAIL.COM

13220 104  RED CEDAR LN  PACKWOOD 018078‐000 elm.view@yahoo.com

13221 114  RED CEDAR LN  PACKWOOD 018078‐001 elm.view@yahoo.com

13222   164‐A TIMBERLINE DR  PACKWOOD 018079‐000

13223 206  FOREST RIDGE  PACKWOOD 018080‐000

13224 4/22/2021 161  COAL CREEK DR  WHITE PASS 025562‐000 JARISANICOLLE@MSN.COM

13225 122  DEER PARK LN  PACKWOOD 018082‐000

13226 190‐12  TIMBERLINE DR W  PACKWOOD 018083‐000 screeb4@comcast.net

13227 11/8/2020 191  TIMBERLINE DR  WHITE PASS 023472‐000 ARIELLEMCHANEY@GMAIL.COM

14076 183  TIMBERLINE DR  PACKWOOD 018925‐000 SHER223@COMCAST.NET

14324 4/7/2020 126  DEER PARK LN  WHITE PASS 023058‐000 tkohler@wlgore.com

14449 137  DEER PARK LN  PACKWOOD 019235‐000 KBAUMS@WAVECABLE.COM

14450 1/18/2021 134  DEER PARK LN  WHITE PASS  023588‐000 DON@DLHENRICKSEN.COM

14451 135  DEER PARK LN  PACKWOOD 019236‐001 chixmobile@yahoo.com

14489 183  TIMBERLINE DR W  PACKWOOD 019274‐000 greenjeans@harbornet.com

14513 163  SUMMIT DR  WHITE PASS 019297‐000 aliiqbal08@gmail.com

14927 151  COAL CREEK DR  PACKWOOD 019704‐000 cindi1220@comcast.net

16109 107  BEARFOOT RD  PACKWOOD 020851‐000

16110 107  BEARFOOT RD  PACKWOOD 020851‐001

16340 191  FOREST RIDGE DR  PACKWOOD 021073‐001 r.trombi@comcast.net

16436 11/9/2018 101  FOREST RIDGE DR  PACKWOOD 022069‐000 MARK.WESTLING@RIGHTSYS.COM



16483 118  CASCADE DR  PACKWOOD 022394‐000 timroisum@yahoo.com

16499 501  PONDEROSA RD  PACKWOOD 022524‐000 MAREE@MOUNTAINVALLEYRE.CO

16523 0  LOOP LANE  PACKWOOD  022802‐000 MFAMILY@KALAMA.COM

16535 0  LOOP LANE  PACKWOOD  022891‐000 roger@hchomesinc.com  shellytak

16542 0  US HWY 12  WHITE PASS 022934‐000 ndgenterprisellc@gmail.com

16574 203  FOREST RIDGE DR  PACKWOOD 023075‐000 irene.botero@gmail.com

16602 188  TIMBERLINE DR  PACKWOOD 023316‐000 saselden@seldens.com

16606 123   CEDAR LANE  PACKWOOD 023386‐000 r.trombi@comcast.net

16626 0  RED CEDAR LN  PACKWOOD  026530‐000

16633 133  RED CEDAR LN   PACKWOOD 023594‐000 stidhamcasey8@gmail.com

16634 134‐58  GRIZZLY RD  PACKWOOD 023595‐000 wildlife4343@yahoo.com

16637 0  LOOP LANE   WHITE PASS 023628‐000 aaronespencer@gmail.com

16638 157   SUMMIT DRIVE  WHITE PASS 023634‐000 cfpresnell@comcast.net

18265 0  GRIZZLY  RD  PACKWOOD 025349‐000 dcislim@qwestoffice.net

18367 0   FIR PARK LANE   WHITE PASS 025697‐000 dspwilson@aol.com

18368 0  US HWY 12  WHITE PASS 025704‐000 azvonova@hotmail.com

18370 0  FOREST RIDGE RD  WHITE PASS 025722‐000 jerryfeldmeier@icloud.com

18515 109  VIEW PL  PACKWOOD 026636‐000 loony2@live.com

18516   TIMBERLINE ZONE METERS  026637‐000

18545 0  TIMBERLINE DR W  WHITE PASS 026892‐000 mspconst1@gmail.com

18550 0  RED CEDAR LN  PACKWOOD 026926‐000 STIDHAMCASEY8@GMAIL.COM

18552 0  FIR PARK LN   WHITE PASS 026977‐000 k.a.adams@hotmail.com

18363 0  FIR PARK LN  WHITE PASS 025656‐000 DEBBIEBLACKSEMAIL@GMAIL.COM

12837 125  DEER PARK LN  PACKWOOD 017714‐000 KBAUMS@WAVECABLE.COM

13194 101  FOREST RIDGE DR  PACKWOOD 018054‐000 KURTMARQ@MAC.COM

13196 171  SUMMIT DR  PACKWOOD 018056‐000 RICH@WELFRINGER.COM  suezw2

14482 123  ELKHORN TRAIL  PACKWOOD 019267‐000 tenfield48@gmail.com

16539 0  CASCADE  DR.    PACKWOOD  022914‐000 SSANTHUFF@HOTMAIL.COM

16601 115  RIDGE LANE   WHITE PASS 023315‐000 penoyar@gmail.com

16612 105  HEMLOCK PL  WHITE PASS  023469‐000 chad@harborgreensmarket.com

18376 103   RIDGE LANE   PACKWOOD  025791‐000 MEL.STENNETT@GMAIL.COM

18510 0  COTTONWOOD RD  WHITE PASS 026533‐000 paeden206@gmail.com

13211 104  TIMBERLINE DR  WHITE PASS 018069‐001 DNSSALTY@AOL.COM

13212 110  RIDGE LN  PACKWOOD 018070‐000 shall3533@gmail.com
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