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ABBREVIATIONS AND ACRONYMS
ADD
DI
DBP
DOH
Ecology
fps
gpd
gpm
IOC
MADD
MCL
MDD
PHD
psi
RCW
SEPA
Thurston PUD
Umbrella Plan
VOC
WAC
WFI
WHPA
WHPP
WSP

Average Daily Demand
Ductile Iron (pipe)
Disinfection Byproduct Rule
Washington State Department of Health
Washington State Department of Ecology
Feet per second
Gallons per day
Gallons per minute
Inorganic Compound
Maximum Average Day Demand
Maximum Contaminant Level
Maximum Daily Demand
Peak Hour Demand
Pounds per square inch
Revised Code of Washington
State Environmental Policy Act
Public Utility District No. 1 of Thurston County
Part A of the Thurston PUD Water System Plan
Volatile organic compound
Washington Administrative Code
Water Facilities Inventory
Wellhead Protection Area
Wellhead Protection Program
Water System Plan

-vii-

Thurston PUD
Water System Plan Part B – Sward #278

INTRODUCTION
The Thurston PUD Umbrella Plan contains financial program information for the operation of all
Thurston PUD water systems. See the Umbrella Plan for information on the following: historical
financial information, improvement program financing, financial viability testing, and rate
structure analysis.

Purpose and Organization of This Water System Plan
The PUD is required to update the water system plan (WSP) according to Washington
Department of Health (DOH) regulations under Chapter 246-290 (Group A Public Water
Supplies) of the Washington Administrative Code (WAC). The purpose of a WSP is to provide a
uniform process for water purveyors to:
•
•
•

Identify present and future needs,
Set forth the means for addressing those needs, and
Demonstrate that the system has the operational, technical, managerial, and
financial capability to achieve and maintain compliance with all relevant local,
state, and federal plans and regulations.

For utilities that own multiple water systems, a WSP is typically comprised of two elements: Part
A and Part B. Part A of the WSP, also referred to as the Umbrella Plan, provides general
information pertaining to the utility and programmatic elements that are common to all water
system owned, operated, and/or managed by the utility. This includes a description of the utility,
its organizational structure and operating policies, a utility-wide water conservation program,
water quality regulatory compliance requirements, an overall improvements program and
related financial program, an operations and maintenance program, a cross connection control
program, design standards and construction specifications, and discussion of the utility’s satellite
system management program.
Part B then contains detailed elements regarding each individual water system. This includes a
system description, basic planning data, system analysis, monitoring requirements and
compliance review, source protection, detailed improvements program, coordination with local
entities and agencies, consumer confidence reporting, and specific conservation activities.
This document represents the Part B element of the PUD’s WSP as it relates to the Sward #278
water system. The Part A element of the PUD’s WSP (Umbrella Plan) was prepared in June, 2007
and a draft update was submitted to DOH in July 2013. The PUD’s water system planning
activities have been conducted in accordance with Chapter 246-290 WAC, the DOH Water
System Planning Handbook, dated April, 1997, and the water system plan outline provided in the
DOH pre-plan meeting.

-viii-

Thurston PUD
Water System Plan Part B – Sward #278

General Description of Thurston PUD
The PUD was created by the citizens of Thurston County in 1938. As a public utility district
established under Chapter 54 of the Revised Code of Washington (RCW), the PUD has authority
to serve public water systems in the State of Washington. For many years, the only system
owned by the PUD was the water system for the Tanglewilde-Thompson Place community in
Thurston County. This changed in 2005 with the acquisition of multiple systems in Western
Washington. The PUD currently owns and operates 157 water systems in five counties
(Thurston, Grays Harbor, Lewis, Mason, and Pierce), consisting of Group A and Group B systems,
serving approximately 4,000 active connections. In addition, the PUD manages over 900
connections for water systems owned by towns, private companies, and homeowner
associations.
Relationship of the WSP with the 2017 Sward#278 “System Reconstruction” Project Report
This WSP and the 2017 Sward #278 System Consolidation and Improvements Project Report
(project report) are being submitted concurrently to DOH for approval. The system consolidation
and improvements detailed in the project report are described as complete in the WSP. This
clarifies the presentation of the WSP and improves its utility as planning document for the
system. The WSP will be updated based on comments provided for the project report and
construction as-built documents.
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CHAPTER 1:
DESCRIPTION OF SWARD #278 WATER SYSTEM
1.1

Ownership and Management

The Sward #278 Water System is a Group A water system with DOH System ID No. 06046H. The
system was formed by the consolidation of the following two Group B water systems:
 Sward #1 - 278 (Group B water system, System ID No. 60046)
 Platt 2-511 (Group B water system, System ID No. 08272)
The water systems were both owned and managed by the Thurston Public Utility District
(Thurston PUD) prior to consolidation and Thurston PUD continues to own and manage the
consolidated system. Information regarding the type of ownership and management structure of
Thurston PUD can be found in the Thurston County Public Utility District Water System Plan Part
A – Umbrella Plan (Umbrella Plan). Refer to Appendix A for a vicinity map of the system locations
and copy of the current water facilities inventory (WFI) report forms, which have been updated
for this water system plan (WSP).

1.2

System Background

1.2.1

History of Water System Development and Growth

The current water system was originally two separate water systems. The systems were
consolidated into a single Group A system in 2015 due to the failure of the Platt 2-511
well. The history of each of the formerly separate water systems is described below.
1.2.1.1 Sward #1 - 278
Prior to consolidation, the Sward #1 – 278 system was a Group B residential
water system. The system was developed by Prime West Development, Inc. in
1996 to serve four connections. Thurston PUD acquired the system in 2005. The
well was retained for use as the primary source for the consolidated water
system.
1.2.1.2 Platt 2 - 511
Prior to consolidation, the Platt 2 – 511 system was a Group B residential water
system. The system was developed by American Water Resource, Inc. in 2000 to
serve six connections. Thurston PUD acquired the system in 2005. In 2009, the
well failed and an emergency intertie was opened to the Sward system. The
system’s well will be decommissioned as part of the consolidation.
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1.2.2

Geography

The water system service area is a rural residential area. Land cover is primarily forested
with wetlands, pastures, and single-family residences. Local land cover adjacent to
residences includes undeveloped areas, large residential lots; including outbuildings,
pasture, and crop land. Access to the area is provided by paved, two-lane County roads.
Local access includes paved and gravel roads. Elevations in the service area (based on
Lewis County GIS data) range from a low of approximately 420-feet at the north
boundary of the service area to a high of approximately 457-feet at the southwest
corner of the service area.
Refer to Appendix A for a Service Area Map showing the service area location.

1.2.3

Neighboring/Adjacent Purveyors

There are no neighboring or adjacent Group A or Group B water systems within 0.5miles of the water system service area. The nearest public water system is the Lewis CO
Area 3 Shop, Group B system (DOH ID No. 02311) located approximately 0.68-miles to
the northeast near the intersection of Highway 603 and Pleasant Valley Road. The
adjacent single-family residences are served by private wells.
Refer to Appendix A for a map depicting neighboring purveyors in relation to the
boundaries of the water system.

1.2.4

Ordinances/Bylaws

The water system was designed in accordance with Chapter 246-290 of the Washington
Administrative Code, “Group A Public Water Supplies,” as well as the Washington State
Department of Health (DOE) Water System Design Manual (December, 2009). Water
demand was determined based on well meter and service meter records.
Fire flow was not considered in the design of this water system. The Lewis County Fire
Marshal does not require fire flow for single-family dwelling units in unincorporated
areas of the County as shown in the email provided in Appendix A.
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1.3

Inventory of Existing Facilities

The source for the water system is a groundwater well with no treatment. Meters are located at
the source well and at all service connections. The completed depth of the well is 195‐feet and
the existing pump capacity is 5‐gpm. A 10,000 gallon reservoir and two 1 hp booster pumps
pressurize the distribution system. The water distribution network typically consists of 2‐inch
polyvinyl chloride (PVC) pipe.
The combined water system has ten active connections and is approved by DOH for up to ten
connections. There are no interties with other water systems. See Chapter 3 for an extensive
inventory and assessment of system infrastructure.

1.4

Related Plans

1.4.1

Related Plans

Planning activities, studies, and reports that affect this water system plan are shown
below. There are no known inconsistencies between these related plans and the water
system plan.
1.4.1.1 Thurston County Public Utility District Water System Plan Part A –
Umbrella Plan
This plan was developed by Thurston PUD to fulfill DOH requirements to develop
a WSP for the water system. This plan provides general information pertaining to
the utility and programmatic elements that are common to all water systems
owned, operated, and/or managed by the utility. This includes a description of
the utility, its organizational structure, its operating policies, a utility‐wide water
conservation program, water quality regulatory compliance requirements, an
overall improvement program (and related financial program), an operations and
maintenance program, a cross connection control program, design standards,
construction specifications, and discussion of the utility’s satellite system
management program.
1.4.1.2 Watershed Assessment for WRIA 23
The Sward #278 water system is located within Water Resource Inventory Area
23 (WRIA 23). This initial assessment was prepared for Ecology in 1995 and
includes compiled information on groundwater, surface water hydrology, water
quality, and water rights within WRIA 23. Existing water rights and resource
management plans for the area are summarized.
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1.4.1.3 Lewis County Comprehensive Plan
This latest amendment to the plan was developed in 2010 by Lewis County to
meet state-wide requirements for growth management planning. It identifies a
long term vision for development and resource management within the county.

1.4.2

Local Government Consistency

The planning and engineering documents in this WSP were submitted to Lewis County
for consistency with local plans and regulations. A Local Government Consistency Review
Checklist will be completed.

1.4.3

Comments from Agencies and Adjacent Purveyors

This WSP will be submitted to Lewis County for their review. Comments received and
Thurston PUD’s responses to the comments will be incorporated into this WSP.

1.5

Existing Service Area and Characteristics

1.5.1

Existing Service Area Map

Refer to Appendix A for a Service Area Map showing the service area location.

1.5.2

Zoning and Land Use

The water system is located in unincorporated Lewis County. The entire service area is
zoned Rural lands – RDD-10. The land to the north, east, and south of the service area is
also zoned RDD-10. The land immediately to the west is zoned RDD-20. These zoning
designations are all for rural development.
All ten lots in the service area are currently improved with single-family structures. The
property to the east and south is also developed with single-family residences. The
property to the north is a mix of single family residences and timber land. The property
to the east is a 122-acre parcel with pasture land immediately adjacent to the service
area but it also has a rock quarry and a residential building.
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1.6

Future Service Area

The future service area is the same as the existing service area, this is an existing, non-expanding
system.

1.7

Service Area Agreements

Service area agreements are included in the Thurston PUD Umbrella Plan.

1.8

Service Area Policies

Service area policies are included in the Thurston PUD Umbrella Plan.

1.9

Satellite Management

This system is owned and operated by Thurston PUD.

1.10

Conditions of Service Policies

Conditions of service requirements are included in the Thurston PUD Umbrella Plan.

1.11

Complaints

The policy and process for dealing with complaints and recordkeeping are included in the
Thurston PUD Umbrella Plan.
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CHAPTER 2:
BASIC PLANNING DATA
2.1

Current Data Population, Service Connections, and ERUs

2.1.1

Population

The total population served by the combined water system is currently 28 people based
on information from Thurston PUD. The population is composed entirely of full-time
residents and does not vary seasonally. The calculated average population per
residential unit for this system is approximately 2.8 people, which is higher than the
2008-2012 Lewis County average of 2.53 reported by the United States Census Bureau.
Updated Water Facilities Inventory (WFI) forms detailing the current population is
included in Appendix A.

2.1.2

Service Connections

The system has ten active single-family residential service connections which is the
maximum number of approved service connections for the system.

2.1.3

Water Use Data Collection

Thurston PUD reads source and service meters for the system on a monthly basis.
Service meter records the most recent two years (2016 2017) are used as the basis for
water use calculations in this WSP. Table 2-1 shows service metering for 2016 2017.
The service meter data is used to calculate average day demand (ADD), maximum
month average day (MMAD), maximum day demand (MDD), and peak hour demand
(PHD). The total demand can be attributed to a single user class because the service
meter records are not complete and the system is entirely single-family residential users;
therefore each connection is considered to be one ERU.
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Gallons

Table 2-1: Service Meter Data

-9 -

Thurston PUD
Water System Plan Part B Sward #278

2.1.4

Equivalent Residential Units (ERUs)

With only single-family residential service connections, the ERUs for the system are
equivalent to the total number of active connections. As shown in Table 2-2, average
ERU demand for the system is 134-gpd per ERU. Maximum Monthly Average Daily
Demand (MMDD) IS 278.8 gpd/ERU. A monthly to daily peaking factor of 1.7 is used to
calculate Maximum Daily Demand (MDD), resulting in an MDD of 474 gpd/ERU. PHD is
calculated as 27.9 gpm using the equation
+18 =

+18 = 27.9 gpm

Table 2-2: ERU Demands
ADD
MMDD
Multiplier
MDD
PHD

2.1.5

161.6
278.8
1.7
474.0
27.9

GPD/ERU
GPD/ERU
GPD/ERU
GPM

Existing Land Use

The service area of the existing system is composed entirely of single-family residential
development in unincorporated Lewis County. The system is located outside all identified
municipal water service area boundaries. Platted lot sizes within the service area vary
from a minimum of 0.56- acres to a maximum of 2.39- acres. The lots are mostly cleared
of trees with the exception of one lot at the northwest corner of the service area that has
trees on the western half of the lot. The majority of all lot areas are covered with grass.
Some lots have small gardens and areas of landscaping.
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2.2

6-Year and 20-Year Projections

2.2.1

Projected Land Use

All lots in the service area are currently developed and the number of service
connections will not increase in the future. There are no known projects that would
modify the land use.
2.2.2

Projected Population

It is assumed that the average population per residence will remain constant for the next
20-year period and therefore the total system population will remain constant.
Table 2-3: Population Projections

Service Connections
Population per Connection
Total Population

2.2.3

Current

6-yr Projection

20-yr Projection

2016
10
2.8
28

2022
10
2.8
28

2036
10
2.8
28

Projected Non-Residential Water Needs

The system is currently composed entirely of single-family residential users which is not
projected to change within the 20-year planning horizon.

2.2.4

Projected Non-Revenue Water

Potential sources of non-revenue water for this system include leaks, main flushing, and
meter inaccuracy. Table 2-5 shows the calculation of non-revenue water based on service
meter records for the last seven years. The records erroneously show that service meter
consumption is greater than source production by approximately 4-percent. Therefore,
the table is not useful for accurate DSL calculations. Verifying the accuracy of the source
meter and replacing the meters as necessary is identified as a capital improvement
project in Section 8 of this plan.

-11 -

Thurston PUD
Water System Plan Part B Sward #278

Table 2-4: Distribution System Leakage
Distribution System Leakage
Volume
Percentage
(gal)

Year

Source
Production1
(gal)

Service
Consumption1
(gal)

2010
2011
2012
2013
2014
2015
2016

462,862
574,636
464,889
465,022
325,761
454,470
633,549

504,631
580,754
475,414
483,678
349,144
511,789
619,075

-41,768
-6,118
-10,525
-18,656
-23,382
-57,319
14,474

-9.0%
-1.1%
-2.3%
-4.0%
-7.2%
-12.6%
2.3%

7-yr AVG

483,027

503,498

-20,471

-4.2%

Notes:
1. Water used for main flushing is not recorded and is therefore included in DSL.
2. The calculation year includes water used from January to December.

2.2.5

Water Rates and Rate Impacts of Water Demand

See the Thurston PUD Umbrella Plan for details of the water rate structure and
incentives for conservation.

2.2.6

Water Demand Forecasting

Residential users are projected to remain the only customer class in the system through
the 20-year planning horizon and the number of service connections will remain the
same unless homes are unoccupied for extended periods. The water demand
calculations for ADD, MDD, PHD and annual withdrawal volume for 6-years and 20-year
time horizons are presented in Table 2-6.
Due to the unreliable service meter records, the percent of consumption attributed to
distribution system losses is unknown. Therefore, an accurate future demand projection
accounting for increased water conservation is not possible at this time.
The service area is not expanding and water use is not anticipated to increase over the
20-year planning period. Therefore, the permit exempt water rights are projected to be
sufficient for the existing, 6-year, and 20-year planning horizons.
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Table 2-5: Water Use Projections
Projected Demand
(ADD=134-gpd/ERU)

Existing
2022
2036

ERUs
10
10
10

ADD
(GAL)
1,616
1,616
1,616

MDD
(GAL)
4,740
4,740
4,740
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PHD
(GPM)
27.9
27.9
27.9

Annual
Volume
(GAL)
589,746
589,746
589,746
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Chapter 3: System Analysis
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CHAPTER 3:
SYSTEM ANALYSIS
3.1

System Design Standards

See the Thurston PUD Umbrella Plan for system design standards, construction standards, and
general operational policies.

3.2

Water Quality Analysis

3.2.1

Historical Review of Trends

The source water for the system has always been provided by groundwater wells. Prior
to consolidation, the two Group B systems (Sward #1 - 278 & Platt 2-511) were served by
individual wells. Currently, the Sward #278 water system has a single source (S01) that
was originally developed for the Sward system.
3.2.1.1 Well (Source S01)
The raw water for the permanent active source, Well S01, has not historically
required treatment. There have not been exceedances recorded for VOC or IOC
contaminants for this source.
The test results for the secondary contaminants of iron, manganese, and
turbidity have been detected in the raw water samples but below Maximum
and exceedances.
3.2.1.2 Distribution System Water Quality
The source water from source S01 is not chlorinated or subject to other
treatment prior to distribution. The finished water quality throughout the
distribution system has historically been good.

3.2.2

Future Requirements
iscussion of current and

future sampling requirements.
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3.3

System Inventory and Description

3.3.1

System Overview

A map showing the water system layout and infrastructure is provided as Figure 3.2.

3.3.2

Source

The source of supply for this system is a groundwater well. The well is source S01 and is
located on parcel No. 015006004012 (100 Draws Lane) near the southern lot line.
Well characteristics are listed in Table 3-1 and raw water quality for these sources is
discussed in Section 3.2.1.
Table 3-1: Sources of Supply Groundwater Wells
Source
No.

Source
Name/
Well Tag ID

Use

S01

Well #1
AKK-666

Permanent

Casing Dia.

Capacity
(gpm)

Total
Depth
(feet)

Depth to
1st Open
Interval
(feet)

6-in
4-in

5

195

182

to
to

Notes:

1. Source S01 was the well for the Sward #1 278 Group B water system prior to consolidation.
2. The well source serving the Platt 2-511 Group B water system (Well Tag ID AFC-758) has been
decommissioned as part of the system consolidation.

When Well S01 was drilled in July 1996, the static water level was 13-feet below the top
of casing. A pumping test was performed in March 2019 with a static level of 27.15 feet,
a pumping rate of 5 gpm, and stabilized pumping level of 98.3 feet. Subsequent
recovery to 32.33 feet required 60 minutes. A variable speed drive has been installed to
facilitate pumping at 5 gpm.
After the failure of the Platt well in June 2009, Well S01 served the entire 10-lot service
area through an emergency intertie. The system has not experienced known
well problems since its development. The historical system records indicate that the well
has adequate capacity to serve the system for the next 20-year planning period.
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3.3.3

Water Treatment

The water system source does not require water treatment and none is provided.

3.3.4

Storage

Prior to failure of the Platt well the Sward water system was supplied by a 1,550 gallon
storage tank, and the Platt system by a 2,000 gallon storage tank. These have been
removed and the consolidated system is now supplied by the Sward well only,
which pumps via a 2-inch transmission line directly to a 10,000 gallon storage tank
located at the Platt pumphouse. Float switches control the well pump to maintain
tank level. The 10,000 gallon tank is constructed of polyethylene and located at
grade, with a base elevation of 431 feet and overflow level of 443.25 feet elevation.
Refer to Appendix A for a Storage Tank Exhibit.
See Section 6.2.1 for a description of system controls affecting storage level. See Table
3-5 for a list of individual storage components.

3.3.5

Pumps

Well and booster pumps are the two types of pumps within the system. Refer to
Appendix A for pump curves and specifications.
The existing submersible pump within Well S01 has been recently replaced. The well
pump produces at 5 gpm per the most recent pump test, with a variable speed drive for
control based on an on/off float switchcall from the reservoir.
Two 1 HP Goulds HSC pumps located at the Platt pump house are used to pressurize the
distribution system. These pumps operate on a lead/lag alternating pressure switch and
are supplied by the new 10,000 gallon reservoir. Each pump is able to individually meet
system PHD of 28 gpm for build out of 10 connections.
The lead pump is programmed to operate between a pressure range of 40-to 60-psi
measured near the discharge piping, and the lag at 2 psi below the above setpoints. The
pump house also contains three, 85-gallon bladder tanks to handle small demands. See
Section 6.2.1 for a detailed description of pump operation and control.
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Table 3-3: Pump Equipment Data

Type

Location

Submersible

Well S01

Centrifugal

Platt Pump
House

Manufacturer
and Model
Goulds Model
25GS30
Goulds
HSC10

Design

No. of
Pumps

Horse
Power

Capacity (GPM)

Total
Dynamic
Head (ft)

1

3

5

7

2

1

26

112

3.3.6 Bladder Tanks
Three, 85-gallon bladder tanks are installed at the Platt pump house after the
booster pumps. As shown by the calculations included in Appendix A, the existing
tanks should adequately maintain pressures between 40- and 60-psi for the associated
booster pump delivery capacities. See Section 6.2.1 for a detailed description of the
bladder tank operation and control.

3.3.7

Distribution System

The water system has a single pressure zone. Service pressure at PHD is about 45-psi at
all service locations. System pressure is monitored at the discharge of the booster pump
manifold in the Plat pump house. The distribution system piping for the system is
composed of 2-inch diameter class 200 PVC pipe.
The water distribution mains are located within the right-of-way and within easements.
The water main is generally located outside of the pavement surface. All residences in
the area are served by private septic systems and there are no storm water conveyance
pipes in the area, therefore separation between water and sewer lines is not applicable.
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All services are metered.
Table 3-4: Distribution System Piping
Material

Pipe Diameter
(in)

Installed Quantity
(feet)

PVC
PVC

2
2

1,062
541
1,603

Existing
Proposed

Total

Refer to Figure 3.2 for an overall system map of Sward #278.

3.4

System Capacity Analysis

3.4.1. Source Capacity Analysis
3.4.1.1 Physical Capacity Analysis
Historical system performance and record pumping tests are the basis for the
source physical capacity. The well has been in operation for over 15-years.
Following a pumping test the source pumping rate has been set to 5 gpm.
Operation of the well a maximum of 20 hours per day allows for production of
6,000 gpd, which exceeds system wide maximum day demand of 4,740 gpd.
3.4.1.2 Water Rights Analysis
The two Group B systems that consolidated to form this Group A system were
both supported by permit exempt water rights and the consolidated system
continues to rely on a permit exempt water right. This system falls under the
permit exempt criteria because it is composed of a small group of residential
homes and the historical and forecasted water withdrawal is below 5,000-gpd.
See Table 2-2 for calculated maximum day demand (MDD) for the combined
system.
The service area is not expanding and water use is not anticipated to increase
over the 20-year planning period. Therefore, the permit exempt water rights are
projected to be sufficient for the existing, 6-year, and 20-year planning horizons.
If water consumption increases in the future beyond 5,000-gpd then a water
right application will need to be obtained.
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3.4.2.

Water Treatment Capacity Analysis

The source for this system does not require treatment and no treatment is provided.

3.4.3.

Storage Capacity Analysis

Required and recommended water storage volumes are calculated using the DOH
criteria. See Table 3-5 for a storage capacity analysis. The reservoir for this system does
not supply the distribution system through gravity; system pressure is provided through
the use of the booster pump stations. The DOH analysis shows that the new reservoir has
the capacity to provide the DOH-required storage volumes for the operational and
standby storage components throughout the 20-year planning horizon.
Operational Storage
The operational storage component is dependent on the operational procedures utilized.
The minimum operational storage volume needs to be set to function with the sensitivity
of the level sensors and to prevent excessive cycling of the well pump during fill
cycles. The set difference between the pump-on and pump-off levels is 6inches. This equates to an operational volume of approximately 397 gallons. At a fill rate
of 5 gpm the well pump will cycle less than once per hour, therefore operational volume
is sufficient for pump protection.
Equalizing Storage
Equalizing storage is required by DOH when the source pumping capacity cannot
meet the peak consumption demands of the water system. Minimum recommended
equalizing storage is 150 minutes of system PHD (27.9 gpm) less source production rate
(5 gpm), resulting in 3,435 gallons equalizing storage.
Fire Suppression Storage
This system is a rural system and the local fire marshal does not require fire
suppression storage. Therefore, this system does not provide fire suppression storage.
Standby Storage
Standby storage provides a measure of reliability in case of source failure or
unusually high water demands. The DOH provides recommendations for standby
storage volumes but water system purveyors have flexibility to reduce the volume
based on system characteristics and community expectations. The recommended
volume is two days of average demand for the system, equivalent to 3,232 gallons.
The standby storage provided for this system meets the recommended DOH volume.
Dead Storage
Dead storage is the volume of stored water that is not available to consumers at the
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minimum design pressures due to elevation or tank and equipment configuration. This
system utilizes booster pumps to provide design pressures. Therefore, dead storage is a
function of the volume unavailable due to the overflow pipe elevations and outlet
pipe elevations feeding the booster pumps. This is 6 inches of freeboard and 6 inches
below the booster pump protection float switch, for a total of 794 gallons dead storage.
Total required storage volume is 7,858 gallons, therefore the installed 10,000 gallon
tank is adequate to meet system needs.
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Table 3-5: Storage Capacity Analysis

SOURCE AND STORAGE CAPACITY
SWARD #278
ERUs
EXISTING/COMMITTED
FUTURE

10
0

TOTAL

10

AVAILABLE ERUs

12
-10
2

SOURCE CAPACITY (Eq. ERUs)
TOTAL ERUs

SOURCE CAPACITY (Qs)
NAME

GPM

S01 Well Pump

5

EQUIVALENT ERUs

12
= Total GPM / (MDD
/ 1200)

STORAGE CAPACITY
FACILITY

STANDBY/EQ.
VOLUME (GAL)

Platt Storage Tank
PEAK HOUR DEMAND (GPM).
MAXIMUM DAY DEMAND (GPD/ERU)
AVERAGE DAY DEMAND (GPD/ERU)
OPERATIONAL VOLUME

10,000
27.9
474.0
161.6
397

FIRE SUPPRESSION VOLUME (GAL)

0

DEAD STORAGE (GAL)
STANDBY STORAGE (GAL)

794
3,232

EQUALIZING STORAGE
TOTAL REQURED STORAGE VOLUME (GAL)

3,435
7,858

TOTAL AVAILBLE VOLUME (GAL)

10,000
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= (MDD/1440) * (3 *
ERU) + 18
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= (PHD - Qs)*150
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The calculations show that the existing storage reservoirs have the capacity to meet the
required and recommended storage needs for the next 20-years and beyond.

3.4.4.

Distribution System Capacity Analysis

The distribution system was analyzed for physical capacity based on the maximum
allowable velocity permissible in the system. A maximum velocity of 8-fps under PHD
conditions was used as the standard. The physical capacity analysis for system
distribution pipes shown in Table 3-6 uses the current PHD system value of 2.7-gpm/ERU
based on the last 2-years of metered data.
Table 3-6: Distribution System Physical Capacity
Pipe
Diameter

Material

Pipe Capacity at
a velocity of
8-fps (gpm)

PHD/ERU
(gpm)

Physical
Capacity
(ERUs)

PVC

78

2.7

29

The system capacity is adequate to handle the current and projected ERUs.

3.4.5.

Limiting Factor Analysis

An analysis of the physical capacity of individual system components and the legal
capacity of water sources has been prepared for the existing, 6-year forecast and 20-year
forecast. The worksheets show that the standby storage and booster pumps are the
limiting components for all forecast but that the system has the required physical and
legal capacity to meet projected demands for the 6-year and 20-year forecast. Refer to
Figure 3.3 for detailed calculations.

3.4.6.

Hydraulic Analysis
3.4.6.1 Hydraulic Calculations Overview
A basic hydraulic analysis in WaterCAD was performed to evaluate the
distribution system under peak demand scenarios and to verify that delivered
service pressures where above the minimum allowable pressures per WAC
guidelines and below pressures that would require pressrun re reducing valves.
Pipes were also analyzed to insure that distribution system velocities remained
below the DOH recommended maximum of 8-fps under PHD conditions.
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3.4.6.2 Analyzed Scenarios and Results
The system is currently serving the maximum connections allowed and peak
demand is not projected to change in the future. Therefore, the existing, 6-year,
and 20-year scenarios were evaluated with the same analysis. System pressures
were checked at nodes for both static pressures during times of no demand and
service pressures during PHD.
The calculations show that the system pressures for both scenarios fall within a
range of 10-psi for all points in the system and at PHD the system pressure is
above the DOH minimum of 30-psi at all points in the distribution system. See
Figure 3.1 for a schematic layout of the system and Tables 3-7 and 3-8 for a
summary of analysis results.
Refer to Appendix D for detailed calculations and results.
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Table 3-7: Hydraulic Calculations Summary – Pipe Segments

Label
P-6
P-10
P-11
P-12
P-13
P-14
P-15
P-16
P-18
P-21
P-22
P-23
P-24
P-26
P-27
P-29
P-30

Length
(feet)
16
80
57
167
236
28
117
148
5
541
5
5
5
14
60
5
114

Diameter
(in)
2
2
2
2
2
2
2
2
1.3
2
1.3
1.3
2
2
2
2
2

Material
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC

Flow
(gpm)
4
5
14
5
9
5
10
5
5
27
32
32
1
1
1
24
24

Velocity
(fps)
0.44
0.5
1.43
0.5
0.94
0.5
1
0.5
1.3
2.8
8.47
8.47
0.06
0.06
0.06
2.43
2.43

Headloss
(Friction)
(feet)
0.01
0.07
0.33
0.14
0.62
0.02
0.35
0.12
0.04
11.15
1.35
1.35
0
0
0
0.08
1.76

Table 3-8: Hydraulic Calculations Summary – Nodes

Label
J-5
J-6
J-7
J-8
J-9
J-10
J-11
J-12
J-13
J-16

Elevation
(feet)
444
444
440
425
428
442
447
444
433
444

Demand
(gpm)
5
0
0
0
5
0
5
5
5
0
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Hydraulic
Grade (feet)
549.5
549.51
550.47
550
549.93
550.14
550
549.49
550.12
549.51

Pressure
(psi)
46
46
48
54
53
47
45
46
51
46
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3.5

Summary of System Deficiencies

There is a discrepancy between source meter and service meter consumption records. The
accuracy of all meters needs to be tested and inaccurate meters need to be replaced.
See Section 8 for a list of identified improvement projects.
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CHAPTER 4:
Water Use Efficiency Program
The PUD’s comprehensive Water Conservation Program is included in the Umbrella Plan. The
following sections summarize portions of the Umbrella Plan and provide supplemental
information that is specific to the Sward #278 water system.

4.1

Source and Service Meters

The water system’s source and all service connections are metered. Analysis of meter data is an
essential element of the PUD’s Water Conservation Program. The PUD also has a meter
replacement program by which fogged or broken meters are replaced on an as-needed basis.
Leaks can occur in customer service piping and in the distribution system. The PUD identifies
customer-side leaks by meter reader observations of meter leak detectors, routine examination
of billing records by accounting software (from which excessive use is flagged), and customer
calls. The PUD follows up with customers via phone or site visits to aid in addressing possible
leak sources in customer plumbing. Distribution system leaks are identified when the PUD staff
or customers observe water surfacing above or near water mains and appurtenances. The PUD
immediately addresses such leaks.
Thurston PUD is aware that the source and service meter records for this system do not
reconcile. The inaccuracy of the meters is identified as a system deficiency and is listed as a
capital improvement project in Section 8.
4.2

Source of Supply Analysis

As discussed in Section 3.4.1.2, the water rights analysis for this system projects that the current
source meets projected water demands and it is not projected that the water system will pursue
additional water rights within the next 20-year planning period.
A source of supply analysis is not required for this system. However, some general analysis was
performed to identify and evaluate opportunities to obtain new sources or optimize the use of
the existing source already developed, and evaluate other innovative methods to meet water
needs.
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4.2.1

Enhanced Conservation Measures

The PUD’s comprehensive Water Conservation Program is included in the Umbrella Plan.
The following enhanced conservation measures are discussed in addition to the Water
Conservation Program.
4.2.1.1 Water Right Application
Water consumption is projected to remain below 5,000-gpd for the system and
within the permit exempt water right. If system demand increases above
projected volumes and cannot be reduced by enhanced conservation measures,
then a water right application will be filed with the Ecology.
4.2.1.2 Interties
There are no adjacent water systems located nearby that provide an opportunity
to intertie with this system.
4.2.1.3 Artificial Recharge
Existing land use in the service area is primarily pervious surface consisting of
undeveloped forest, pastures, wetlands, and lawns. Impervious surfaces in the
service area consist of roadways, houses, barns, shops, sheds, and other small
structures. Runoff from these impervious areas flows to pervious areas where it
is infiltrated or enters creeks and wetlands. The collection of runoff for
groundwater recharge is not feasible given these rural conditions.
4.2.1.4 Use of Reclaimed Water, Reuse and Other Non-Potable Sources
There are limited opportunities for using reclaimed water, reuse, non-potable
water, or grey water as approaches to providing additional water for the water
system. Connections to the water system consist entirely of rural single-family
residences that have relatively low water use and that lack significant sources of
water for reclamation or reuse. All residences connected to the water system
have septic tanks with drain fields.
4.2.1.5 Treatment
The source well for the water system has good water quality without treatment.
If water quality issues are identified at the source in the future, then treatment
alternatives and their associated costs will be considered.

4.3

Evaluation of Supply Alternatives

The water system’s well is the only water source in the service area. Surrounding areas are also
served exclusively by wells. In the event that the water system’s primary source well experiences
a failure, then another well would likely need to be developed as a replacement. A replacement
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well could potentially be located adjacent to source S01 or near the decommissioned well that
previously served the Platt 2-511 Group B system.
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Chapter 5: Source Water Protection
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CHAPTER 5:
SOURCE WATER PROTECTION
5.1

Wellhead Protection Program

5.1.1

Overview

The Wellhead Protection Program (WHPP) for the water system was developed in
accordance with the Washington State Wellhead Protection Program Guidance
Document (June, 2010). The WHPP includes:
•
•
•
•
•
•

A susceptibility assessment for every source.
A delineated wellhead protection area for the well.
An inventory of potential contaminant sources in the wellhead protection area that
could threaten the water-bearing zone (aquifer) used by the well.
Documentation showing that the water system has sent delineation and inventory
findings to required entities.
Contingency plans for providing alternate drinking water sources if contamination
does occur.
Coordination with local emergency responders for appropriate spill or incident
response measures.

5.1.2

Susceptibility Assessment

A susceptibility assessment has been completed and is included in Appendix C for DOH’s
use in evaluating geologic and hydrologic factors associated with the water supply source
in order to estimate vulnerability to contaminants regulated under the State Drinking
Water Rule (WAC 246-290) and the Federal Safe Drinking Water Act (SDWA).

5.1.3

Wellhead Protection Area Information

The wellhead protection area for this water system is comprised of multiple
management zones that correspond to established time-of-travel in the aquifer. The
management zones were determined using the calculated fixed radius method as
described in Appendix C of the Washington State Wellhead Protection Program Guidance
Document. The zones include:

-35 -

Thurston PUD
Water Syystem Plan Partt B – Sward #278

•
•
•
•

Zone 1 – 6‐month
6
horrizontal time
e‐of‐travel booundary = 58‐feet
Zone 1 – 1‐year
1
horizo
ontal time‐o
of travel boundary = 82‐ffeet
Zone 2 – 5‐year
5
horizo
ontal time‐o
of‐travel boundary = 1822‐feet
Zone 3 – 10‐year
1
horizontal time‐‐of‐travel boundary = 257‐feet

ee the susce
eptibility asse
essment in Appendix
A
C ffor details.
Se
The sanitary control
c
area (SCA) for th
he wellhead is 100‐feet. Residential single‐familyy lots
are the only land
l
use witthin the SCA. Other thann the pump house theree are no buildings
within
w
the SC
CA (There are
a two hom
mes just ou tside the 1000‐foot SCA
A boundary). The
majority
m
of th
he land use within the SCA
S is resideential landsccaping, altho
ough a portion of
th
he driveway for the lot to the south is approximaately 80‐feett from the w
well.
Other
O
than residential se
eptic system
ms, no potenntial sourcess of contam
mination could be
id
dentified witthin the Sward #278 Welllhead Protection Area.

5.1.4

Con
ntaminant Source
S
Inven
ntory

esent land use
u in the vicinity
v
of tthe water ssystem inclu
udes low deensity
Past and pre
re
esidential areas and fore
est land with
h some smalll‐scale agricu
ultural areass. Future land use
iss anticipated
d to be the same. Zoningg in the vicinnity of the w
water system is primarily rural
re
esidential. Th
he potential contaminan
nt sources asssociated with this type of land use aare:
• Subsurfacce percolatio
on from septtic tanks (Cattegory I)
• Fertilizer applications
a
(Category IV
V)

5.1.5

Nottification off Findings

All
A residents within the Sward
S
#278 water systeem have beeen mailed a letter inforrming
th
hem about the
t sensitiviity of their location witth regards to their grou
undwater su
upply.
Refer to Appe
endix C for examples
e
of letters that w
were sent. TTable 5‐1 listts the locatio
ons of
potential contaminant so
ources within
n the water ssystem.
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Table 5‐1: WHP Area Potenttial Contamin
nant Source List
Potential Contaminant
C
t Source
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em
Residentiaal Septic Syste
em

5.1.6

Pro
operty Owneer
Jon
nes, Jodie
Gro
ove, David M . and Allyson T.
Cole, James andd Ranee Delong
Campbell, Robeerta
Hamilton, Charlles
Fraanco‐Hernanddes, Meredith
h
Fle
etcher, Lesterr S. and Karen
n E.
Ne
elson, Claude M. and Judith
h L.
Allied Enterprisees
Bednorz, Russelll

Addresss
100 Draaws Ln
108 Draaws Ln
109 Draaws Ln
118 Qu
uary Ln
125 Qu
uary Ln
128 Qu
uary Ln
135 Qu
uary Ln
140 Qu
uary Ln
141 Qu
uary Ln
144 Qu
uary Ln

Con
ntingency Pllan

The water system
s
inclu
udes a prim
mary sourcee well. The system do
oes not havve an
emergency water
w
source
e. In the evvent of com
mplete failure or contaamination of the
primary well a new well will
w need to be
b developeed.

5.1.7

Spilll Response Planning

A complete sp
pill response
e plan is inclu
uded in Thurrston PUD U
Umbrella Plan
n.

5.1.8

Reg
gional Impleementation Efforts

There is no re
egional wellh
head protecttion program
m among purrveyors.

‐37 ‐

Thurston PUD
Water System Plan Part B – Sward #278

Chapter 6: Operation and Maintenance Program

-38 -

Thurston PUD
Water System Plan Part B – Sward #278

CHAPTER 6:
OPERATION AND MAINTENANCE PROGRAM
6.1

Water System Management and Personnel

See the Thurston PUD Umbrella Plan for detailed information on system management
guidelines, personnel, operator certifications, standard emergency response program, safety
procedures, customer complaint response program, and recordkeeping and reporting. The
Umbrella Plan should be referenced for the general operational and maintenance guidelines that
Thurston PUD follows. The information provided in this section is system specific information to
supplement the Umbrella Plan.

6.2

Routine Operating Procedures

6.2.1

Major System Components and Routine System Operation

The following sections detail the major components of the water system including:
routine operation, the relationship with other components, and possible alternate
operation modes. See Figure 3.2 for a map of the system components.
6.2.1.1 Source of Supply
This system source of supply is a groundwater well. See Section 3.3 for a detailed
description and analysis of the source of supply well.
Standard Operation:
Under standard operating conditions, Well S01 is the only active source for
system domestic use. The proposed submersible well pump shall be controlled by
level control floats within the storage reservoir. The well pump can be manually
operated in the event that the storage floats fail or for well pump testing.
Emergency Operation:
In the event that the well needs to be temporarily taken offline, the system can
continue operating using either of the booster pump stations and the water
already in the storage reservoirs. The standby storage in the reservoir provides a
minimum of 2‐days of average water use in case of an emergency. If the well
pump is taken off line for maintenance or due to an emergency, then Thurston
PUD will notify system customers and request that water use is limited
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to extend the duration of supply. During emergency operation system staff will
visit the system daily to check and maintain water storage levels.
6.2.1.2 Water Storage Facilities
This system has a 10,000 gallon polyethene reservoir located adjacent to the
decommissioned Platt well, within the pump house. See Section 3.3 for a detailed
description and analysis of the water storage facility.
Standard Operation:
Under standard operating conditions, level control floats control the filling of the
water storage reservoir. When the water level in the reservoir drops below the
operating storage level, the well pump is activated to pump directly to the
reservoir until the operating storage volume is replenished.
Emergency Operation:
In the event that the reservoir needs to be taken offline for emergency
maintenance a small temporary reservoir will be required in order to meet
equalizing storage needs.
6.2.1.3 Booster Pumps
This system has two parallel booster pumps within the Sward pump house that
serve all service connections, with booster pump suction supply from the
reservoir. See Section 3.3 for a detailed description and analysis of the booster
pumps.
Standard Operation:
The booster pumps within the Sward pump house are controlled by pressure
switches, which maintain system pressure between 40- and 60-psi in the
distribution system as measured in the discharge piping. The booster pumps are
constant speed pumps and are currently set so the lead pump is initiated once
pressure drops to 40-psi. The pump will then operate to meet system demand
until pressure reaches 60-psi. While the booster pumps are off, small system
demands will be met by the bladder tanks. The booster pump station is designed
so that a single pump can handle peak system demands. If for some reason the
lead pump does not meet system demands, then the lag pump is set to initiate
operation when system pressure drops to 35-psi. The lag pump will continue
operating until system pressure reaches 55-psi.

-40 -

Thurston PUD
Water System Plan Part B Sward #278

Emergency Operation:
If the booster pumps require maintenance, they can be isolated and the system
can operate with one pump online. If an emergency occurs and the pumps
require maintenance, system valves and well pump pressure switch settings can
be manually configured to temporarily allow the well to pump directly to the
distribution system.
6.2.1.4 Bladder Tanks
This system has three, 85-gallon bladder tanks at the Sward pump house after
the existing booster pumps. See Section 3.3 for a detailed description and
analysis of the bladder tanks.
Standard Operation:
While the booster pumps are off, small system demands will be met by the
bladder tanks. The bladder tanks have pre-charged air-bladders to maintain
system pressures between 40- and 60-psi for the associated booster pump
delivery capacities.
Emergency Operation:
If the bladder tanks require maintenance, they can be isolated in the same way
the booster pumps can be.
6.2.1.5 Distribution Piping
This system has a single pressure zone. See Section 3.3 for a detailed description
and analysis of the system distribution piping.
Standard Operation:
The dead end streets in the system service area resulted in the system configured
in a branched configuration without looped mains.
Emergency Operation:
In the event of a main break, the nearest system valve will be closed and all
services on that branch will be temporarily out of service until the repair is
complete.
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6.3

Comprehensive Monitoring Plan (Regulatory Compliance)

6.3.1. Water Quality Sampling Procedures and Program
The source for all water for this system is a groundwater well. No treatment is necessary
or provided to the source water. See Chapte
information on the water quality.
The rules for water quality testing are established under WAC 246-290-300. See the
Thurston PUD Umbrella Plan for standard testing requirements applicable to all Group A
water systems. This section contains system specific testing requirements and
procedures not covered by the Umbrella Plan.

6.3.2. Coliform Monitoring Plan
The Coliform Monitoring Plan for this system is included for reference in Appendix B. This
plan includes monitoring locations and standard frequencies, along with recent test
results.

Cross-Connection Control Program
See the Thurston PUD Umbrella Plan for the current Cross-Connection Control Program
Plan that is implemented on all Thurston PUD systems.
As described in the Umbrella Plan, Thurston PUD does survey customers to determine if
they have facilities that require premises isolation. Currently there are no residential
services on this system that require DCVA or RPBA isolation and no devices are installed
for residential services.

6.4

Summary of Operation and Maintenance Deficiencies

See Section 3.5 for a discussion of meter record discrepancies. Testing and verification of meter
accuracy needs to be performed to identify inaccurate meters for calibration or replacement.
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Chapter 7: Distribution Facilities Design & Construction Standards
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CHAPTER 7:
DISTRIBUTION FACILITIES DESIGN AND CONSTRUCTION
STANDARDS
7.1

Project Review Procedures

The Thurston PUD umbrella plan contains the design and construction standards for all Thurston
PUD systems. See the umbrella plan for information on the following: Policies and Requirements
for Outside Parties, Design Standards, Construction Standards, Construction Certification,
Identification of System Improvements, Assessment of Alternatives, Prioritizing Improvements,
and Selection of Alternatives.
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CHAPTER 8:
IMPROVEMENT PROGRAM
8.1

Identified Improvement Projects

Many system improvements were included as part of the consolidation of the two Group B
systems. The following identified improvement projects are listed in order of priority:

8.1.1. Project 1
Verify meter accuracy for all service meters and calibrate or replace meters as necessary.
Preliminary Estimated Project Cost: $180 per replaced meter
Schedule for Improvement: Verification and testing of meters will begin this year
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CHAPTER 9:
FINANCIAL PROGRAM
9.1

Financial Program

The Thurston PUD umbrella plan contains financial program information for the operation of all
Thurston PUD water systems. See the umbrella plan for information on the following: historical
financial information, improvement program financing, financial viability testing, and rate
structure analysis.
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CHAPTER 10:
MISCELLANEOUS
DOCUMENTS
10.1

Environmental Documents

Consideration of the State Environmental Policy Act (SEPA) is mandatory for water systems with
1,000 or more service connections. The Sward #278 water system has less than 1,000 service
connections and is therefore not required to provide a SEPA checklist as part of this plan.

10.2

Agreements

This system does not have intertie, source, wheeling, joint use, cooperation, or mutual aid
agreements. See Appendix A for utility easements agreements.

10.3

Public Meetings

A public meeting for all system consumers will be held to inform customers of the system
consolidation and improvements proposed in the water system plan update. A meeting agenda
and meeting minutes will be provided when completed.

10.4

County / Adjacent Utility Correspondence

Draft water system plans were provided to Lewis County at the time of draft submittal to the
Department of Health. Comments will be provided and addressed as part of the final WSP
submittal.
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Sward Platt Zoning Map

WATER FACILITIES INVENTORY (WFI) FORM
ONE FORM PER SYSTEM
RETURN TO: Southwest Regional Office POB 87423 Olympia WA 98504-7823

1. SYSTEM ID NO.
06046 H

2. SYSTEM NAME

3. COUNTY

SWARD – 278

LEWIS

4. GROUP
A

5 . TYPE
Comm.

6. PRIMARY CONTACT NAME & MAILING ADDRESS

7. OWNER NAME & MAILING ADDRESS

KIMBERLY S. GUBBE [COMPLIANCE DIRECTOR]
1230 RUDDELL RD. SE.
LACEY, WA 98503

PUD NO 1 OF THURSTON COUNTY
JOHN G. WEIDENFELLER [GENERAL MANAGER]
1230 RUDDELL RD. SE.
LACEY, WA 98503

STREET ADDRESS IF DIFFERENT FROM ABOVE

STREET ADDRESS IF DIFFERENT FROM ABOVE

ATTN

ATTN

ADDRESS

8. Owner Number:

ADDRESS

CITY

STATE

ZIP

CITY

STATE

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:

E-mail:

Fax: (360) 357-1172

kgubbe@thurstonpud.org

Fax (360) 357-1172

E-Mail:

ZIP

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
☐ Managed Only
☐ Owned Only

SMA NAME:_PUD No. 1 of Thurston County____________________

SMA Number:__147_________

12. WATER SYSTEM CHARACTERISTICS (mark ALL that apply)
Agricultural
Commercial / Business
Day Care
Food Service/Food Permit
1,000 or more person event for 2 or more days per year

☐
☐
☐
☐
☐

Hospital/Clinic
Industrial
Licensed Residential Facility
Lodging
Recreational / RV Park

☒
☐
☐
☐

Residential
School
Temporary Farm Worker
Other (church, fire station, etc.):
_________________________________

14. STORAGE CAPACITY

13. WATER SYSTEM OWNERSHIP (mark only one)
Investor

☒

Special District

☐

City / Town

☐

Federal

☐

Private

☐

State

S01

WELL #1 AKK666

DOH 331-011 (Rev. 01/03)

X

X

Y X

OPEN INT ( FEET )

OTHER

IRRADIATION (UV)

FLUORIDATION

22.
DEPTH

FILTRATION

21.
TREATMENT

CHLORINATION

NONE

20

SOURCE METERED

SEASONAL
EMERGENCY

PERMANENT

OTHER

RANNEY / INF. GALLERY

IF SOURCE IS PURCHASED OR INTERTIED,
LIST SELLER’S NAME
Example: SEATTLE

INTERTIE
SYSTEM
ID
NUMBER

SURFACE WATER

Example: WELL #1 XYZ456

WELL FIELD

LIST UTILITY’S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

SPRING IN SPRINGFIELD
FIELD
SEA WATER

19.
USE

SPRING FIELD

18.
SOURCE CATEGORY

SPRING

17.
INTERTIE

WELL IN A WELL FIELD

16
SOURCE NAME

WELL

SOURCE NUMBER

15.

(gallons)

10,000

182

23.

24.
SOURCE LOCATION

5

SE NW

RANGE

☐

TOWNSHIP

County

SECTION NUMBER

☐

SECTION

Association

CAPACITY
( GALLONS PER MINUTE)

☐

¼, ¼

☐
☐
☐
☐
☐

08 12N 02W

D

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.

DOH USE ONLY!
CALCULATED
ACTIVE
CONNECTIONS

ACTIVE SERVICE
CONNECTIONS

DOH USE ONLY!
APPROVED
CONNECTIONS

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

10
0

A. Full Time Single Family Residences (Occupied 180 days or more per year)
B. Part Time Single Family Residences (Occupied less than 180 days per year)

26. MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

0
0
0

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

27. NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

0
0

A. Recreational Services (Campsites, RV Sites, Spigots, etc.)
B. Institutional, Commercial or Industrial Services

28. TOTAL SERVICE CONNECTIONS

29. FULL-TIME RESIDENTIAL POPULATION
A. How many residents are served by this system 180 or more days per year?

30. PART-TIME RESIDENTIAL POPULATION

28

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

A. How many part-time residents are present each month?
B. How many days per month are they present?

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

B. How many days per month are they present?

32. REGULAR NON-RESIDENTIAL USERS
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
34. GROUP B NITRATE SCHEDULE

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

1

1

1

1

1

1

1

1

1

1

1

1

QUARTERLY

ANNUALLY

ONCE EVERY 3 YEARS

This will be suppressed for all Group A systems

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

Douglas Piehl
Douglas Piehl

DOH 331-011 (Rev. 01/03)

__________

DATE:

1/7/2022

TITLE:

District Engineer
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TENNESSE ROAD

(PRIVATE ROAD)

DRAWS LANE

QUARRY LANE (PRIVATE ROAD)

LEGEND

SAMPLE LOCATIONS

(PRIVATE ROAD)

QUARRY LANE
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Water Quality Monitoring Schedule
System: SWARD - 278
Contact: Kimberly S Gubbe
SMA ID: 147

PWS ID: 06046 H
Group: A - Comm
SMA Name: THURSTON PUD

Region: SOUTHWEST
County: LEWIS

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

Coliform Monitoring Requirements

Coliform
Monitoring Population
Number of Routine
Samples Required

Sep
2016

Oct
2016

Nov
2016

Dec
2016

Jan
2017

Feb
2017

Mar
2017

Apr
2017

May
2017

Jun
2017

Jul
2017

Aug
2017

28

28

28

28

28

28

28

28

28

28

28

28

1

1

1

1

1

1

1

1

1

1

1

1

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

Chemical Monitoring Requirements
Distribution Monitoring
Test Panel/Analyte

# Samples
Required

Compliance Period

Frequency

Last Sample Date Next Sample Due

Lead and Copper

5

Jan 2016 - Jun 2016

standard - 6 month

05/27/2016

Lead and Copper

5

Jul 2016 - Dec 2016

standard - 6 month

05/27/2016

Nov 2016

Lead and Copper

5

Jul 2016 - Dec 2016

standard - 6 month

05/27/2016

Sep 2016

Asbestos

1

Jan 2011 - Dec 2019

standard - 9 year

Aug 2017
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Water Quality Monitoring Schedule
Notes on Distribution System Chemical Monitoring
For Lead and Copper:

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

For Asbestos: Collect the sample from one of your routine coliform sampling sites in an area of your distribution system that has asbestos concrete pipe.
Source Monitoring
- Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
- Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.

Page 3 of 4

Generated on: 09/22/2016

Water Quality Monitoring Schedule
Source S01

Well

WELL #1 AKK666

Test Panel/Analyte

# Samples
Required

Use - Permanent

Susceptility - Not Rated

Compliance Period

Frequency

Last Sample
Date

Next Sample
Due

01/27/2014

Mar 2016

Nitrate

1

Jan 2016 - Dec 2016

standard - 1 year

Complete Inorganic (IOC)

1

Jan 2014 - Dec 2016

standard - 3 year

Volatile Organics (VOC)

1

Apr 2016 - Jun 2016

initial - quarterly

05/24/2016

Volatile Organics (VOC)

1

Jul 2016 - Sep 2016

initial - quarterly

05/24/2016

Sep 2016

Volatile Organics (VOC)

1

Oct 2016 - Dec 2016

initial - quarterly

05/24/2016

Oct 2016

Herbicides

1

Apr 2016 - Jun 2016

initial - quarterly

05/24/2016

Herbicides

1

Jul 2016 - Sep 2016

initial - quarterly

05/24/2016

Sep 2016

Herbicides

1

Oct 2016 - Dec 2016

initial - quarterly

05/24/2016

Oct 2016

Pesticides

1

Apr 2016 - Jun 2016

initial - quarterly

05/24/2016

Pesticides

1

Jul 2016 - Sep 2016

initial - quarterly

05/24/2016

Sep 2016

Pesticides

1

Oct 2016 - Dec 2016

initial - quarterly

05/24/2016

Oct 2016

Soil Fumigants

0

Jan 2014 - Dec 2016

waiver - 3 year

Gross Alpha

1

Jan 2016 - Mar 2016

initial - quarterly

05/24/2016

Mar 2016

Gross Alpha

1

Apr 2016 - Jun 2016

initial - quarterly

05/24/2016

Gross Alpha

1

Jul 2016 - Sep 2016

initial - quarterly

05/24/2016

Sep 2016

Radium 228

1

Jan 2016 - Mar 2016

initial - quarterly

05/24/2016

Mar 2016

Radium 228

1

Apr 2016 - Jun 2016

initial - quarterly

05/24/2016

Radium 228

1

Jul 2016 - Sep 2016

initial - quarterly

05/24/2016

Sep 2016
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Water Quality Monitoring Schedule
Other Information
Due Date

Other Reporting Schedules
Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only):
Submit CCR certification form to ODW (Community systems only):
Submit Water Use Efficiency report online to ODW (Community and other municipal water systems only):
Send notices of lead and copper sample results to the customers sampled:
Submit Certification of customer notification of lead and copper results to ODW:

07/01/2016
10/01/2016
07/01/2016
10 days after you receive the laboratory results
60 days after you notify customers

Special Notes
None
Southwest Regional Water Quality Monitoring Contacts
For questions regarding chemical monitoring:
For questions regarding DBPs:
For questions regarding coliform bacteria and microbial issues:

Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov
Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov
Sandy Brentlinger: (360) 236-3044 or sandy.brentlinger@doh.wa.gov

Additional Notes
The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with
subsequent updates in our water quality monitoring database as we receive new data or revise monitoring schedules. There is often a lag time between when you
collect your sample and when we credit your system with meeting the monitoring requirement.
We have not designed this monitoring schedule to display all compliance requirements. The purpose of this schedule is to assist water systems with planning for
most water quality monitoring, and to allow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not
include constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.
Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.
If you have any questions about your monitoring requirements, please contact the regional office staff listed above.
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Appendix C: Susceptibility Assessment, Wellhead Protection, and
Contaminant Source Inventories
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SWARD #278
Wellhead Protection Plan
August 2016

Developed by:

Kim Gubbe, Operations Manager, Thurston PUD

In cooperation with:
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I. Introduction
I-1. Background
Congress enacted the Safe Drinking Water Act (SDWA) in 1974 with the goal of
providing safe drinking water to all users of public water supplies. The SDWA gave the U.S.
Environmental Protection Agency (EPA) the authority to develop a uniform national drinking
water program, and to establish national standards for known or suspected drinking water
contaminants. The 1986 SDWA amendments authorized two new provisions for groundwater
protection. One of these was the Wellhead Protection (WHP) program. The SDWA allows each
state to design its own WHP program in order to maximize program effectiveness at the local
level. Each state’s WHP activities are designed to protect land areas surrounding public water
supply wells in order to prevent groundwater contamination.
The Sate of Washington requires that all Group A water systems (those serving fifteen or
more connections or twenty-five or more people) develop WHP plans, as stated in the
Washington Administrative Code (WAC 246-290). The Washington Department of Health
(DOH) has established requirements, guidelines and materials to aid water systems in the
development of their WHP plans. In order to help systems comply with WHP requirements,
Evergreen Rural Water of Washington provides on-site assistance to small water systems. This
assistance is provided at no cost to water systems through funding provided by the DOH and
EPA.

I-2. Purpose
The purpose of WHP is to provide an organized approach to effectively protect drinking
water supplies from contamination. The program seeks to identify and manage potential
contaminant sources near public water supply wells in order to prevent future contamination.
WHP safeguards the health of community residents and avoids negative financial impacts
associated with contamination. The costs of contamination typically include the investigation of
sites, installing treatment facilities, and/or locating new water sources, to name just a few. In
fact, Washington State health officials have identified nearly twenty different direct and indirect
costs associated with well contamination. To avoid these costs and ensure a safe, quality water
supply, we need to protect groundwater at its source. WHP is a straightforward and cost
effective method of accomplishing this goal.

I-3. Plan Overview
This WHP report includes the following elements:
• A competed susceptibility assessment.
• Identification of the WHP zones.
• An inventory of potential contaminant sources and land use activities.
• A discussion of the management strategy.
• Contingency and emergency response planning.
• Supporting information and documentation.
Upon completion of these elements, a Group A water system is expected to meet or exceed the
requirements of Washington State’s WHP program.

II. Hydrology
II-1. Location
Sward #278 water system is located in Lewis County between Napavine and Winlock. The
Sward #278 water system serves 10 connections with a population of approximately 25 residents.
The surrounding area is rural residential with undeveloped areas and large residential lots.

II-2. Well System
The Sward #278 water system maintains one ground water source which is capable of producing
excellent water. Water used for the system was metered an average of 443,920 gallons per year,
from 2013 - 2015. For details on the well construction refer to Appendix A.

II-3. Hydrogeology
Detailed hydrogeologic information is unavailable for the area. In most cases however,
we can use three readily available indicators to predict groundwater flow: interactions between
groundwater and surface water, land forms, and local geology.
The Sward #278 well, withdraws water from a rotary drilled well in basalt rock as
indicated in the well log. The well is in the Chehalis River basin that moves in a northwest flow.
The surrounding geographic relief, and regional ground water maps do not suggest any particular
local direction of flow in the aquifer. We believe that the well is drilled in the Lincoln formation
and lucky to have a good source of water in quantity and quality. Reference – Geology and
Ground-Water Resources of West-Central Lewis County, Washington by J.M. Weigle and B.L.
Foxworthy.

II-4. Aquifer Susceptibility
Susceptibility is determined by conditions that affect the movement of groundwater, and
thus contaminants, from the land surface into an aquifer. Susceptibility is a qualitative measure
of how quickly and easily contamination at the surface can reach the groundwater supply.
Vulnerability is directly related to a source’s Susceptibility and the proximity of potentially
hazardous activities, such as the use or storage of chemicals.
Confining units are critical to susceptibility determinations. In general, a confining unit
is any earth material that does not readily transmit water. Typically layers of clay or shale may
act as confining units, depending upon their thickness and lateral extent. When confining layers
are present, wells are less susceptible to contamination because the layers impede the movement
of contaminants from the land surface into underlying aquifers.
Thurston PUD has provided to DOH the Ground Water Contamination Susceptibility
Assessment Survey Forms (Appendix B) for its Sward #278 well. S01 has not received a rating
from the State DOH at this time. These ratings are based on several specific factors reported in
the Susceptibility Assessment Survey. These factors include well depth, well seal, and the
presence of confining units. The presence or condition of these factors can diminish the
possibility that contaminants originating at the land surface could potentially affect the wells.
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Washington State also uses the Susceptibility Assessment to classify the overall
vulnerability of active wells. Vulnerability is composed of two factors: the physical
susceptibility (as noted above) along with each source’s risk of exposure to contaminants. The
risk of exposure to contaminants is determined by whether or not contaminants were used in the
area, or detected in the water supply.

III. Identification of the Wellhead Protection Areas
III-1. Background
Aquifer recharge occurs through the infiltration of precipitation and surface water in
areas where the aquifer lies at or near the soil surface, or where confining units are thin or absent,
permitting further infiltration into the aquifer. Ideally, all land areas that contribute recharge to
the aquifer would be targeted for protection efforts. Unfortunately, the identification of precise
recharge areas for wells is a technical and time-consuming process. Further, they can include
vast areas, making them difficult to manage. To remedy these problems, the WHP program
focuses protection efforts near the wellhead.

III-2. Methods
Several different methods may be used to determine the WHP areas. The most
straightforward method accepted by the state is a calculated fixed radius (CFR). This method is
also part of the Susceptibility Assessment, which is used to grant monitoring waivers. The CFR
is an excellent preliminary WHP delineation method because it is easily implemented and
inexpensive. Unfortunately, the CFR can over-simplify groundwater flow conditions and may or
may not be very accurate depending upon site-specific conditions. Therefore, other more
complex delineation methods such as computer modeling and hydrogeologic mapping are
encouraged, but not required for small systems.
Regardless of the method used, the state requires that the WHP areas include the sanitary
control zone, along with the six month, one, five, and ten-year time of travel zones for
groundwater. ‘Time of travel’ refers to the amount of time it would take for a particle of
groundwater entering the aquifer at the boundary of the zone to reach the well after six months,
one, five, or ten years of pumping.
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III-3. Results
The CFR utilizes a volumetric flow equation to determine the WHPA radii:
r= √Qt /∏nH
Where:
Parameter

r = calculated radius of protection zone (ft)

Q = pumping rate of well per year (cuft/yr)
t = time of travel (years)

WHP Zone

S01

6 mo

58

1 year

82

5 year

182

10 year

257
59,348
0.5,1,5,10

Π = Pi

3.14

n = estimated porosity (if unknown - 0.22)

.22

H = Open interval or length of well screen (ft)

13

** use 10 ft if open borehole or spring

The wellhead protection zones, 1, 5, and 10 year times of travel are included as Figure 1.
Once again, it is important to emphasize that the WHPA demonstrated here is a useful planning
tool, but may not represent actual groundwater capture zones for the wells. A more conclusive
WHPA delineation would, however, require more specific information and additional financial
resources that may not be available. Furthermore, developing an awareness of the system’s
contamination potential is of higher priority at this time.

IV. Potential Contaminant Source Inventory
IV-1. Methods
A field survey was conducted of the WHP zones in order to inventory potential sources
of contamination and identify land use activities, which may pose threats to groundwater quality
(Table 1). The planning team conducted windshield and walk-through surveys to identify
potential contaminant sources. The type and location of all potential contamination sources
identified were recorded on base maps of the WHPA (Figure 1).
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IV-2. Results
Other than residential septic systems, no potential sources of contamination could be
identified within the Sward #278 WHP Area.
The most direct pathway of contamination into an aquifer is through surface water
seepage along well casings. Poorly sealed wells (both public and private) and wells with
deteriorated (rusted and/or cracked) casings can allow surface water to migrate into pristine
aquifers below. This is caused by inadequate well construction and pertains to both abandoned
wells and wells currently in use.
Because of the quality of the construction of the Sward #278 well, proper maintenance
and periodic inspection should minimize this threat of contamination.

V. Management Strategy
V-1. Sanitary Control Area
Of primary concern are impacts from activities within the sanitary control area of the
well. This area should already be tightly controlled to minimize direct contamination of the
wells. This area should also be managed to reduce the possibility of surface flows reaching the
wells and traveling down the casing.
The well is located on private property. The well is secured safely inside a fence and is
located adjacent to residential property.

V-2. Wellhead Protection Area
Because WHPA’s typically include diverse land use areas, it is important citizens and
businesses be informed that they can have a direct impact on the quality of groundwater. To
accomplish this a public education campaign is required to inform WHP Area residents and
businesses of the sensitivity of their location above the drinking water supply.
Residents have been mailed a letter (Appendix C) informing them about the sensitivity of
their location with regards to their groundwater supply. These letter included information
regarding the safe disposal of hazardous chemicals, the proper use of septic systems.
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VI. Contingency Planning
VI-1. Alternative Supply
A contingency plan is needed in the event that a contamination event or natural disaster
results in the temporary or permanent loss of any or all of the wells. The contingency plan
identifies the amount of water required to sustain the community on a daily basis and the
alternative sources of supply for both short term and long term emergencies. This also includes a
firm understanding of the costs and difficulties of siting and drilling a replacement well.
The Sward #278 water system maintains one source well (S01) and the system maintains
3,200 gallons storage capacity. The system has no back-up power source and in the event of a
power outage, will be without water also. In the event of well failure or aquifer contamination
the water system has no backup water supply, and would be faced with well replacement. The
system is aware of the expense and difficulty involved with siting, constructing and bringing a
new well online. Thurston PUD and the community are prepared to undertake this process in the
event of aquifer contamination or complete well failure. For an alternative supply until well
replacement could be facilitated, trucking water from a neighboring water system is the only
possibility. Neighboring systems have been contacted and are capable of providing an
emergency supply. Trucking could be facilitated through a local dairy. The system will also
contact the County Emergency Government Office for assistance.

VI-2. Emergency Response
As with anywhere, a hazardous spill event is possible within the Sward #278
WHPA. An incident/spill response notice (Appendix C) has been sent to local emergency
responders and planning agencies notifying them of the location of Sward #278 WHPA and the
potential contaminant sources. After assessing the water system’s vulnerability, these agencies
will evaluate whether changes in hazardous spill, disaster response, and future planning
procedures are needed to adequately protect the Sward #278 water supply.

VII. Concluding Remarks
Sward #278 water system is in a good position to continue providing a safe and reliable
drinking water supply. The community recognizes that the most effective way to protect their
water supply is to prevent contamination. This plan serves the interests of Sward #278 residents
by protecting their drinking water supply at minimal cost to consumers, while maintaining
compliance with drinking water program regulations. With the continued dedication of the water
operator and a heightened awareness of groundwater protection by residents and local
businesses, Sward #278 is likely to have a clean, reliable water supply far into the future.
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Ground Water Contamination
Susceptibility Assessment Survey Form
Complete one form for each ground water source (well, well of a wellfield, spring, spring
of a springfield) used in your water system (photocopy as necessary). Contact your
regional WA DOH office if you need a copy of the Instruction Packet.
PART I:

System Information

Well owner/manager: Public Utility District No. 1 of Thurston County
Water system name: Sward #278
County: Lewis
Water system ID number: 06046

Source number: S01

Well depth: 195

feet

Source name: WELL #1
WA well tag identification number:______
A

______
K

______
______
K
6

______
6

Well not tagged
Number of connections: 10

Population served: 25

Township: 12N

Range: 2

Section: 8

¼ ¼ Section:

Latitude/longitude (if available):

46°32'04" N

/

SE SE

122°57'12" W

How was latitude/longitude determined?

x

Global positioning device
other: Google Earth

Susceptibility Assessment Form
DOH #331 274, (11/2011)
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survey

topographical map

______
6

*Please see Instruction Packet for details and explanations of all questions in
Parts II through V.
PART II:

Well Construction and Source Information

1) Date well originally constructed:

7 24 96
___/___/___month/day/year

Date well last reconstructed:

___/___/___month/day/year

Information unavailable
2) Well driller: Moerke & Son's

1162 NW State Avenue, Chehalis, WA
Well driller unknown
3) Type of well:

__
x Drilled: x

__ other:

rotary

bored

cable (percussion)

spring(s)

lateral collector (Ranney)

driven

jetted

4) Well report available x Yes (attach copy to form)

30

5) Average pumping rate:

other:
No
(gallons/min)

Source of information Well log
If not documented, how was pumping rate determined?

Pumping rate unknown
6) Is this source treated? No
If so, what type of treatment:
disinfection

filtration

carbon filter

air stripper

other

Purpose of treatment (describe materials to be removed or controlled by treatment):

N/A
7) If source is chlorinated, is a chlorine residual maintained:
Residual level:

Susceptibility Assessment Form
DOH #331 274, (11/2011)
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Yes

(At the point closest to the source.)

No

N/A

Dug

PART III:

Hydrogeologic Information

1) Depth to top of open interval: [check one]
less than 20 ft

50 99ft x 100 200ft

20 49ft

greater than 200ft

information unavailable
2) Depth to ground water (static water level):

x less than 20ft

20 49ft

50 100ft

greater than 100ft

flowing well/spring (artesian)
How was water level determined?

x well log

other

depth to ground water unknown
3) If source is a flowing well or spring, what is the confining pressure:

N/A

psi (pounds per square inch)

N/A

feet above wellhead

or

4) If source is a flowing well or spring, is there a surface impoundment, reservoir, or catchment
associated with this source:
Yes
No N/A
5) Wellhead elevation (height above mean sea level):
How was elevation determined?

444 feet WGS 84

topographic map

Drilling/Well Log

altimeter

x other: Google Earth
information unavailable
6) Confining layers: (This can be completed only for those sources with a drilling log, well log
or geologic report describing subsurface conditions. Please refer to Instruction Packet for
example.)

x

evidence of confining layer(s) in well log
no evidence of confining layer(s) in well log

If there is evidence of a confining layer, is the depth to ground water more than 20 feet
x Yes
No
above the bottom of the lowest confining layer?
information unavailable
Susceptibility Assessment Form
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7) Sanitary setback:
less than 100ft* x 100 120ft

120 200 ft

greater than 200ft

* If less than 100ft, describe the site conditions:

8) Wellhead construction:
wellhead enclosed in a wellhouse

x controlled access (describe):

private property, behind fence

other uses for wellhouse (describe):

no wellhead control
9) Surface seal:

x 18 ft
greater than 18 ft
less than 18 ft (no Department of Ecology approval)
less than 18 ft (approved by Department of Ecology, include documentation)
depth of seal unknown
no surface seal

10) Annual rainfall (inches per year):
less than 10 in/yr

Susceptibility Assessment Form
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10 25 in/yr x greater than 25 in/yr

PART IV:

Mapping Your Ground Water Resource

1) Annual volume of water pumped: 443,920

(gallons)

How was this determined?
x meter
estimated:
pumping rate (
pump capacity (
pumping rate and capacity (
other (describe):

)
)
)

2) Determined time of travel using:

x “Calculated Fixed Radius” estimate of ground water movement:
(see Instruction Packet)
Alternate Numerical Model
6 month ground water travel time:

58

feet

1 year ground water travel time:

82

feet

5 year ground water travel time:

182

feet

10 year ground water travel time:

257

feet

Information available on length of screened/open interval?
x Yes
No
Length of screened/open interval:

13

feet

3) Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month
time of travel boundary?
Yes x No (mark and identify on map)
4) Is there a stormwater and/or wastewater facility, treatment lagoon, or holding pond
within the 6 month time of travel boundary?
Yes x No (mark and identify on map)

Comments:

Susceptibility Assessment Form
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located

PART V:

Assessment of Water Quality

1) Regional sources of risk to ground water:
Please indicate if any of the following are present within a circular area around your water source
having a radius up to and including the five year ground water travel time. If you do not know if
one of the following is present, mark the “unknown” space.
6 month
•

likely pesticide application

•

stormwater injection wells

•

other injection wells

•

abandoned ground water well

•

landfills, dumps, disposal areas

•

known hazardous materials clean up site

•

known water quality problems

•

population density less than 1 house/acre

•

residences commonly have septic tanks

•

Wastewater treatment lagoons

•

sites used for land application of waste

1 year

5 year

unknown

X

Please include a map of the wellhead and time of travel areas with this form. Mark and identify
on the map any of the risks listed above.
If other recorded or potential sources of ground water contamination exist within the ten year
time of travel circular zone around your water supply, please describe:

N/A

Susceptibility Assessment Form
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2) Source&specific water quality records: For each type of test below, mark the row that
applies to the sample results for this source. Consider all the sample results from the past 12
years. Maximum Contaminant Levels (MCLs) and State Advisory Levels (SALs) are noted next
to the specific test and are listed in the Instruction Packet.
A. Nitrate: (Nitrate MCL = 10 mg/liter)
Results greater than MCL

x

less than 2 mg/liter nitrate
2 5 mg/liter nitrate
greater than 5 mg/liter nitrate

B. VOCs: (VOC detection level is 0.5 ug/liter or 0.0005 mg/liter)
Results greater than MCL or SAL
VOCs detected at least once
X

VOCs never detected
VOC sampling records unavailable

C. EDB/DBCP:
(EDB MCL = 0.05 ug/l or 0.00005 mg/l. DBCP MCL = 0.2 ug/l or 0.0002 mg/l.)
EDB/DBCP detected below MCL at least once
EDB/DBCP detected above MCL at least once
EDB/DBCP never detected
EDB/DBCP tests required but not yet completed

x

EDB/DBCP tests not required

D. Other SOCs (Pesticides, Herbicides, or SOCs other than EDB/DBCP):
Other SOCs detected
(pesticides, herbicides or other synthetic organic chemicals)
X

Other SOC tests performed but none detected
(list test methods in comments)
Other SOC tests not performed

If any SOCs in addition to EDB/DBCP were detected, please identify and date. If other SOC
tests were performed, but no SOCs detected, list test methods here: Pesticides, Herbicides

Susceptibility Assessment Form
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E. Bacterial contamination:
Any bacterial detection(s) in the past 3 years in samples taken from
the source (not distribution sampling records)?

X Yes

No

Any bacterial detection(s) in the past 3 years in the distribution system
that have been attributed to the source?

X Yes

No

Yes

No

Source sampling records for bacteria unavailable

PART VI:

Geographic or Hydrologic Factors Contributing to a Non&Circular
Zone of Contribution

The following questions will help identify those ground water sources which may not be
accurately represented by the calculated fixed radius (CFR) method described in Part IV. For
these sources, the CFR areas should be used as a preliminary delineation of the critical time of
travel zones for that source. As a system develops its Wellhead Protection Plan for these sources,
a more detailed delineation method should be considered.
1) Is there evidence of obvious hydrologic boundaries within the 10 year time of travel zone of
the CFR? (Does the largest circle extend over a stream, river, lake, up a steep hillside, and/or
over a mountain or ridge?)
Yes x No
Describe with references to map produced in Part IV:

N/A

2) Aquifer Material:
A) Does the drilling log, well log or other geologic/engineering reports identify that
the well is located in an area where the underground conditions are identified as
fractured rock and/or basalt terrain?
x Yes
No
B) Does the drilling log, well log or other geologic/engineering reports indicate that
the well is located in an area where the underground conditions are primarily
identified as coarse sand and gravel?
x Yes
No
3) Is the source located in an aquifer with a high horizontal flow rate? (These can include
sources located on flood plains of large rivers, artesian wells with high water pressure, and/or
shallow flowing wells and springs.)
Yes x No
Susceptibility Assessment Form
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4) Are there other high capacity wells (agricultural, municipal and/or industrial) located within
the CFRs?
a) Presence of ground water extraction wells removing more than
approximately 500 gal/min within…
YES

NO

Less than 6 month travel time

x

6 month—1 year travel time

x

1—5 year travel time

x

5—10 year travel time

x

unknown

b) Presence of ground water recharge wells (dry wells) or heavy irrigation
within…
YES
NO
unknown
x
Less than 1 year travel time
1—5 year travel time

x

5—10 year travel time

x

Please identify or describe additional hydrologic or geographic conditions that you believe may
affect the shape of the zone of contribution for this source. Where possible, reference them to
locations on the map produced in Part IV.

No additional conditions affect the shape of the zone of contribution.

FORM COMPLETED BY:

Kim
Gubbe, Thurston PUD
__________________________
Print Name
__________________________
Signature

Susceptibility Assessment Form
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8/22/2016
________________________________
Date

Appendix C:
Potential Contaminant Source List
Notification Letters
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Sward #278 Water System
WHP Area Potential Contaminant Source List
Potential Contaminant Source

Address

Residential Septic System

All within WHPA

Phone Number

This list was provided to the following agencies:
Washington State Department of Ecology
Lewis County Emergency Management
Local Fire District
Local Law Enforcement Officials and County Sheriff’s Office
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Letter of Notification - Wellhead Protection Plan
August 23, 2016

Dear Residents:
The Sward #278 water system is required by the Washington Department of Health to develop a wellhead protection plan.
Wellhead protection involves protecting the land area surrounding our wells in order to prevent contamination of our
drinking water supply. Sward #278 has one well located on Draws Lane. Part of the plan is this letter of notification to all
potential sources of contamination to the well. Most of Sward #278 water customers live within the wellhead protection
zones surrounding our well field, all which use septic systems (see map on other side).
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 Lewis
County Solid Waste Central Transfer Station – The Hazo Hut. Call 360-740-1221 for details, hours of operation, etc.
You can also recycle your used motor oil at Lewis County Fire District #5 120 E Washington St, Napavine, WA 98532
during daylight hours.

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 at Thurston PUD 360-357-8783.
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.
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.

15

August 23, 2016

Letter of Notification: Wellhead Protection Plan

RE: SWARD #278 WATER SYSTEM ID #06046
Dear Emergency Responder:
Thurston PUD is developing a wellhead protection plan as required by the State Department of
Health for the Sward #278 water system. As part of this plan, Thurston PUD must provide
wellhead protection information to agencies responsible for incident/spill response procedures.
Using the results of the susceptibility assessment and the findings of the wellhead protection area
inventory, local emergency responders are asked to evaluate whether changes in incident/spill
response procedures are needed to better protect groundwater within wellhead protection areas. As
stated in the Wellhead Protection Program Guidance Document, “If a public water system’s source
water is determined to be vulnerable to surface activities, special procedures may need to be
incorporated into local emergency response plans.”
A map of the wellhead protection areas with potential contaminant sources are enclosed for your
review. An acknowledgement of receipt of this information or a response from your office is not
required as part of the wellhead protection plan documentation.
Thank you for your attention in this matter. If you have any questions about the plan, please feel
free to contact me.

Sincerely,

Kim Gubbe
Director of Operations and Compliance
Thurston PUD
360-357-8783
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August 23, 2016

Washington State Department of Ecology
Southwest Regional Office
PO Box 47600
Olympia, WA 98504-7600

Regarding: Abandoned wells

Dear Sir or Madam:
As part of the Sward #278 water system Wellhead Protection Plan, Thurston PUD is required to
provide notification of the existence of abandoned wells within wellhead protection areas. We
are unsure if there are any abandoned wells within the Sward #278 wellhead protection area.
The association is unaware of whether any wells which may be abandoned or inactive, have been
properly closed according to DOE guidelines. We have enclosed a map depicting the location of
the Sward #278 source well and the associated Wellhead Protection Area (WHPA). This map is
intended to serve as a tool for you to manage the closure of any wells located on private property
within our WHPA.
For additional information, please feel free to contact me at 360-357-8783.

Sincerely;

Kim Gubbe
Director of Operations and Compliance
Thurston PUD
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August 23, 2016

Washington State Department of Ecology
Southwest Regional Office
PO Box 47600
Olympia, WA 98504-7600

Regarding: Sward #278 Water System’s Wellhead Protection Area (WHPA)

Dear Sir or Madam:

As part of the Sward #278 Wellhead Protection Plan, the Association is required to provide
notification of the WHPA boundary and the potential contaminant sources within that boundary.
Please use the enclosed WHPA map and potential contaminant source list accordingly when
considering future inspections and permitting for the storage, use, and disposal of hazardous
materials within our WHPA.

Sincerely;

Kim Gubbe
Director of Operations and Compliance
Thurston PUD
360-357-8783
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Appendix D: Resource Contacts
1. DOH regional planner and engineer
Jester Purtteman, P.E.
SW Drinking Water Regional Operations
PO Box 47823
Olympia, WA 98504-7823
360-236-3036
2. ECY Regional Office
Department of Ecology
300 Desmond Dr
Lacey, WA 98503
360-407-6000
3. County Health District
Lewis County
Environmental Health
351 N. North St
Chehalis, WA 98532
360-740-2691
4. County Fire District, Local Fire Department, County Emergency Response Unit, DOE
Emergency Spill Response Unit.
DOE 24 Hour Spill Respond
SW Regional Office
360-407-6300
Lewis County Sheriff
345 West Main Street
Chehalis WA 98532
360-748-9286
Lewis County Fire District 15
609 NW Kerron St
Winlock WA 98596
360-785-4221
Lewis County Emergency Management
351 NW North Street
Chehalis WA 98532
(360) 740-1151
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5. Evergreen Rural Water of WA
ERWoW
P.O. Box 2300
Shelton, WA 98584
360-462-9287
6. US EPA:
U.S. Environmental Protection Agency
Source Water Protection
1200 Sixth Avenue
Seattle, WA 98101
(206) 553-1900

7. Any other agencies, companies, or individuals you feel may be helpful with protecting
your drinking water. Include consultants and attorneys contracted by the water system.
Thurston PUD
921 Lakeridge Way SW Suite 301
Olympia, WA 98502
360-357-8783
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Thurston PUD
Water System Plan Part B – Sward #278

Appendix D: Water System Hydraulic Analysis

--
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